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a2 2Ho HAUO| 220 7|0fSHs HOIS XKl PO TOIsts ZI0[Ch & K01 48 Jho| JHolTD weks
HAS HTSIe (122 AROl BH0LE - HAWIG 2018(KCYPS 2018)2 7|43 7% (group Mneto] random forest)©
2 SA5H 2}, group Mnet0] Z|E 917 7|HOE MHEIQON, & 305/) Ha X 4077} E5MO| ©23 IS5 HAZ
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1. 939 dg A

A 202249 FAFCNAE o -Aad a2 RIAE AASHAHESA, 420k

2022). oF&i HadL -2 ARRlo] Hoet EEo

o] =7] ol mFe ke AT WS vhdstal sk Hl ==o] ]l Al7jelth 2y
Sy HaAo] m=, ofHgt 47| BAgollM AgRlol HA et A AAR Bas B
1=

A7 A7o] Aol wek Z7kshe A1t 20009 oF5-HAY Q17 108 B 1.2%0]

AE AAEo] 202199 2.79 2% 28] o S7IekAth 3] Sehdl sidsl= Tt 12
AIFE 144 o] ZHdE S7PF dasitt. asstol digsle 1 15A004 1741 g4

| o] A4kEo] 20009 5.690NA 2021 9.5 2= 24 7HF S7FsI oY, S A17]9]
a2 3% 1.178014 5.09 2= 58] 7H7to] S7Fsk3lnt. AFAZE vl&3 AHEA| =20
WA= ISP ET FTPL Hlgo] Ao &2 A0E YEgth &, ots-F4ad
FToME SEFY FAAT A0 5 IS 71&ofoF gttt &3] F4d7 FolA=
7 5851 thFojof & JHQl Fade] $-2(Kovacs, Obrosky, Gatsonis & Richards,

1997)° 282 95 AT £AE duE 287 Ao

=2 €XAY EPsits A8e W7le AoE, gitA’l F4ado] AT 5 AUe
Byl FAg s AT, $A, 2014). Iy sAl9] o8] S48 Bhkeh= F4d
3 918 8Qlo]7|= Sttt Kirmayer, Robbins and Paris(1994)°] =2, $-&=2 QIgh
T2 FHANY 25N, EFRE & QIS AAIA F/doll o|2717HA] vhefstal o] dA
o= yetd & vk 55, T Al7le 54T 719 Bt & ot 2AIE datst
= 27| ARZIoIAA (193], EFF, 2012) SHY9] Feol 7IsEe Al7|R, BA7 54
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Aso] Y] PAF AL ot & 270l 7] AS5(machine learning) 71H&
kil PFo =M HEE wsto] ohd
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2 A9 F5HL2 S FAAT AT RRIRI 2 dSot= AL, Fadr] &
o] ARl 7RIS A= oY sHY] 59 711 849} REL I1eke] oA 5 341
SHS o A e Aol 851t 7|&9 Aol AEAR] SAREFE AREStH
of $HEL2 W,E sl R4 TFA] Zohr] o], AFAe] o2 HelE W
gho] ARgEH. 13y Z1AIsks 7S 485t AR 7t e Mg 1LEsto] St
o] =L ST & Svke AEAC] Atk VIARRE 7S FA A=) dig 49
(explanation)® o= 7|2 A8E B +5H B2 53 MELRE A& Hig 4=

, o} 7|Ast

N,
oL
b
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.
H
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:

o,

el =
EZH AE(random forest)7} tHEZA0|TE E AFLofA= HHJ ALY 7|¥ F group Mnet

AA|, KCYPS 2018 549 & &4 A| group Mnetdt W ZHAE F oS 0]
o

9 &2 A% 7Y

=4, KCYPS 201894 S ES] 92 =9 7|ofot= Hp= FJA7E?
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23 vk A7) ke AP, 2L HER 2% theF AR KCYPS A7 39
AyATere] vzt oulzk Qeka ST S8 WSHSE ALgstel Welo APl
A AR Ao Hol HALTGG B AHA FFe AvE ATS Eet
KCYPS 20189] 34 sjdAizs 34 /jqlagst Hes4o] £ tojelos F4so, 413
Aol ALGE WME EOR ALY GG WA JHoE Rl AAssL

Aottt 89 £719, 192 2 APATolA 71 BIHSHA AHEE Big=oltt, 4]
o7 AolEFT} o] AR FHog [t wAY AAI(HEA, FAst 2022
AES], 2022; $-27A], sHEA, 2021; %Y, 2021), &2 5HY F718 B IFE
X Ao& YeRtHFI 2, s, vgsh, 2023; 154, #7gsk 2022). 3, I3

21 A& BHog {7 BATL 3
AF3], 2022; AUd, Y, 2022

S YAEA 1 BAE ATE AT Btk olEHH FAEA F AHEERI 9%
T35 BA7E -2 FH o2 Fgt IS MHIFFA, F=F], 2021; Hol&, F
m, %‘%@ 2022), 22 3430 HHoE [T JFES VA= AR UEHTHE

A5 A, 3R], o4, 2021).

S, %%_E'c Al YAE= AAS} S B, F8)oll 2HE EE dTolA= =0]
o8 FORF YF=2 HFHEE, W24, 2023; o], 2022). o<l

AHFEY, Q&% 2024; AFF <, 2022; sHEAl 9], 2021), FEA
Tz WHQP FEZ A AR AA, %3‘10;1!,
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of, 2021). FHEeto] A B At o] At FEO FSHE e A7t tiEE
ojdrt. FHO JSH = RN FSHES} FHH FEHER Yt B84 FSEHER
= AR A8, Hdigol o, 344 FSHEREE UAT A4 XA, FERAFO|
Att. BAA FSHe= 23 JAQ BAE BN, v, 2023; AU, M
2022; AAE] 9, 2022; A, sHEAL, 2021; sHEA £, 2021). 8% FSHZ =

< AR 2HQ0 AT e AR Uegth 2AHCE FHA FSHE o9 2l
% wagta A AAZF LEeAtHElE, HAot, 2021 A&, 2021). 1Y E
O 519 9191 F2AF9 Aolls F95t TAE HolA] Pt A+E ATHELE,
F| 7o}, 2021).

1. 284 %

KCYPS 20182 2018%E =3} tfA RS HER
of, 747t 34 XAFlE FHAT AR} 59 23
%1 IS E fjAl, A ZEQ KCYPS 20189 %4 IS E7} &8t 28hdo] HE: A53¢

>
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B
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ol
ox
fijo
==}
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2Ape] by AR S B8t S shY TP S 25kl Sl tolojne
FO 28k sHYo.R THESIL

1) oy 223

Zotw 28hd 4 & 2,31170] 3E3o], 437709 H4E Edsh= &lgof distod o]
B 29d o|F vRERISE A3t A= F 305702 F =ik Hole S2d 73
2 ot 2ok 4, Q1 € 7 ID, 7R, R B wE, FAA 98 £,
Addd 55 AT o= At BEste] 714, FR(YTIM1AOL, YTIM1BO1 5),
2 WA FARpuel dupghEe] A7 BYl=A] = HS(YFAM1BO1 YFAM1B02, 5)=
AgtolA EZasitta wasto] AAstleh. RRdd 37 Bl AIRHYFAMIAOIL,

YFAM1AO2 5)2 " Qsltal wodsto], A7} B0z U H4-E Al 3= B3t
tteog A=H]Eo] 30% o]Ael E3F 227(YACT1B0O1, YFUR4AQ0 5)& 245ttt
upx|uko g Hxto] Oof £-sh= 417] HE(YTWIN, YTIM1GO2 )& AHAskt g
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T3t Mo P2 ARSI 1070 B39 Hid2 1.7540]11 ESEHAE= 5300]H,
1302 F4gke 1, Uz 49 Woltt. g 1070 &

EHl5 9] ke 8942 =2 AFEE K ut

A, 1070 22 Hie d5Y WeHsE AMgole Ao FE7F el ddekiinh
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ol
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lo
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ook
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me
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HT
o,
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Q,

A5 A oF RE B tat 23S HE & 3059 A% Wi 5 A30] U=
A5t 2072 ek, Thk, S5 WS FOIA 27709 WAk AUREE AMg ofio] dfat
g BAS Bl BYoR, AVEES ABSHA Fethl 99t SIS TaHoR 2
Zeuto] gl warolch. webAl, Sgeks 277 W40 AEXQl 237 ThaAl 005 T
slo] AmtEES AMgSHA efethe Zo® vl UHMA d3o] 9k 24 £

(ARAIA, ARA2A)Z 47119] A50] U= ALz YEhth. 25AE Ast] #5te] k-NN

(k-Nearest Neighbors; k=24 o]%) 25 A& AREsIAH. k-NN 25 A= 2=
A& FHo=E Y A= et A= st 253 Aot dalgfEeltt. 7oA
kgh2 AREAR7E A7 4= QlEdl, £ AFoME k@R VN (v HA AHlS)S WS
#Ql 485 ARESHAUTHRRIZ, 2021). A HiA o|F, ®FF ¥4 tiste] HuHSE
sttt 2 E4ARS] MFY Wa+= 270(YFURIA00, YFAM3BO0)Z 2+ 571, 671 <<

l Wt mEhA, A om didiaes HulHasg 26t F 312702 .
2. B4 Wy

a1

1) Group Mnet

el

B o
ui rlo

group Mnet(e]3t Mnen 7|45k 714 9] shtel wasl7izgolct. WA AL
AYEY9l 71E A2 Ao] AL Bujste] oS0 tiet Fario] e Mo A
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SaRith HHo] R A o2 IARY Y Ales EHE A T 7MY A2 MSE(mean
squared erron)E Zi+= WY, I ARG HEF Al Al E4ES £0o] MSE AHA
7} ZrotR|A| HtHi(Hastie, Tibshirani & Friedman, 2009). & A9 & AF+2HQA Mnet
2 HHIARE F sl MCP(Minimax Concave Penalty)?l| ridge(533]H) ¥4
EAG] 2715 FHIE, tE3Ad BAIE AT & lok= Aol ok E3F MCPe
2T

(i,
"
o
B
-0,

= AR, SAASE B9 si4lo] 7hsstthe dRlol
A Immekus, Jeong & Yoo, 2022; Yoo, Rho & Lee, 2022). Mnet2] slo]zjmtz}u] g
(hyperparameter)?l A Z&(tuning)2 95to] W AFEFFSH cross-validation)E ARSI
TF. Mneto]] gt o AARF A% Huang et al.(2016)2 Falstd oy £42 RY
grpreg WA E & H(Breheny, Zeng & Kurth, 2022).

2) dY ZYAE

A ZTHAE(random forest; ©]5F RF)= 7| AsHs 7H<S <)
AF AMLEE Rgo g, JAFEAUT (decision tree)S At IS 7]Holth(Breiman,

2001). RF= FE2Ef(bootstrap)e &-83to] the2] SArad U725 A4t & sig 2

=S F3oto] st 2E =&31th RFE d&3F Ar=9] W 7t ohfst A5 2kgo]
U BF- 50| Erhs R0l o, HAY BP0 R sjio] ] gttes Tk Qo
(8FL 2021). B8 AL Yoto] W40l 2R T (importance)s AHE 4= 9ty £8%
© FEAEY oA Z2gHA @2 #EXQ] OOB(out-of-bag) BEHAE S3tko] AXtE
th $R8% Ao RFE St UFe =58 53 4 W7t dupvhEe] &4k E
AAAAEA & 4 Y= Mean Decrease GiniMDG)?}F 912 @& ZHAE-S 1185H= Mean

Decrease Accuracy(MDA)7}F it} & S8 L& Jlejoto] QA wasto] Heg AdHT
o Ut stolwutetu|E o] AL #Eo] A2 BLE AYstd UF9 Jig(ntree)= Eo
sHEE 200 H=oA A /bAoA Hv A Apol7} gitk(Hastie, Tibshirani
& Friedman, 2009). AHHL: T H 75 (mtry)S Z&5H7] Ydto] 2R &4 (grid search)

RO R 152~101(p/2~p/3)7HA BB de= ERIg ZIKSvetnik, Liaw & Tong, 2004),
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MSR(mean of squared residual) .103~.1052 A< Z}o|7} At wabA ntree®t
mtry 25 371X 7|27k 5007 p/3E ARSI tHLiaw & Wiener, 2022). 4 T&7]

#Ho 2= RO randomForest H7|AE L-8IAT

3) B Wt Y wa Mo

71AISESE 71¥ 9] &8 B7HE fste] ARE Bgche At W44o]
28 ABAdst7] Agt TAARE(train data)@} g LF 9] d&ES IR
AR & (test data)2 FARE 7:39] HIERE B3R} 2 AFoAE TR RS} AlEAE
2 B&5}a RMSE(root mean squared error)& &8-S 71519t &= QIgt HEF
TAE 977 fI5to] Atm 23 2F A dAE 24 1008 Alge &

A3E U] AN,

2 A9 54 F st F99 2= dSchs REoE HHIARFE A Mnett
FFE 7191 RFY] A& 52 vlwstitt. # 1914 2t B3 9] Al@AEC] thgt RMSES

H1

Mnetit RFQ Alglktz RMSE

Cl

5 i i
oy Min 01 Median  Mean Q3 Max SD Sht =t

Mnet 301 316 322 323 331 344 .010 304 343

Random Forest  .299 312 318 318 323 .334 .008 .303 .333

RMSEQ] Hto] Mnet# RFOIA 3237} 3182 YElgth RMSE B9 95% Al#7H
Mnet©] .304°014 .3432%, RF7} .3039014 .333°]31th. RMSE 2] 95% AlZ]|7-1to] X
B2 Mnetd} RF & 459 z2to|7F AIHORE FookA] gsith. whehA, HlAE RO =0
SAE AY= RE th4l, A3 2o = A} si4o] -Bolgt MnetS & BP0 Aesqh
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100709] Mnet9] Z@gofA B4 AHE SI¢E 02 Uy S8 dat= 1 29
ZtHLim, Yoo, Rho & Ryu, 2022; AFH, §XL, 2023).

Total > >25 >50 >75 =100
Mnet 305 283 84 42 24 5

o s 28370 A9 giFZe] Tt

¢

T
A=t o202 100719] &g 7hd] Ayt o|4 AeE ¥SE 42702, 254 o4 A
H 7t vlste] BT} 28 o1& o2 75% ol AEiH W= 24702, 1009
&% AelE el 5702 YERITE Yoo & Rho(2021)9] oAy 4t AE wet st
23}, MnetolA 509 ol Agd & dEHsE F 42719 did HEEY As Bt
A 34 55 QLS 9T DI J99 F EE HSITHIE 33 & 4). A=
4278 W59 718 A= (5 Dol AASHAH.

¢

A% 3= SQl i M S84 M= Mean SD
YPSY3A01 Y Yol wEsict 100 -.074 018
U W7k ARt wrls 3
YPSY3A0 059 012
3009 1 o 99 59
AN 2y =
YPSY3A06 Tjitﬁ“ HEERe s o 034 015
AotelA]  AotEs o L1
ypsyzato o Al A SERAAZS A ) ~035 019
il Stk ' '
YPSY3A03 W= W7h FFo] Boal =7 75 -.030 .015
oz Ye W7t ooz 289
YPSY3A02  C ogima aziern 59 022 012
R AL ogo] M71A) e
YINT2Bog O o1 A Sel A 71 026 013

ofs
El
2
o
oZ
gk
ol
ol
u=}
o
o2
e
o
filo
Ir
N,

stdee 9] 718 YINT2BI1 59 11 018 .013

YINT2BO1 58 -.018 .012
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Sta3AEAT X353 H3E
A9 3= QYL e *E*Dg % HT  Mean SD
58S o o, A7 FHoluyt
YPSY5A01 Lo Aadow %}E%E} 56 023  .014
4594 dsA JE8E8ES T W, 393 Aoy L1
YPSY5A13  EAMEC] A7W HIFET A o 50 020 .014
Aglch
YPSY4D04 Folgttt 100 107 .011
AsA AsA o YPSY4D05 AFRFE o UA71E 4lofsith 100 i .043  .010
YPSY4D03 1T A}%’L—Oﬂﬂ] RE R R 032 .015
Al Hat7] o]k
FO|E 7]&0|A] FotA ASE 5t
d = = 1=
FHEA FAHF YPSY4A05 A ATE Wt 72 L1 022 .015
=] o o o 1
AAEA 2AN YPSY4B06 0} ol glo] & w7} Uk 100 i 092 .010
YPSY4B05 F Y 7 g "ot Ao 99 045  .012
YPSY4CO07 aﬂﬂ ol w7} ot 100 .073  .010
YPSY4C06 A5+ mEofch 99 042 .010
YPSY4C05 uto] gl& w7} ok 98 .041  .011
AAEA AREA YPSY4C08 AF o] Y= AAH =AY o7 [, 045 015
YPSY4C03 &o] A5 H&AAL 96 .051  .016
YPSY4C04 THE sd vj7} ofE w7}t ok 88 026 .016
Zlo X%xisﬁx 7} Z}o]| &
ypsy4cor ol HEA FSRL AT el o 019 013
7]H5L o]—Iq-
= FolS YAIs=T] Al7to] Q3
YPSY7A06 o 026 .011
TADG - aelw A% @gs] s o] ozt O
7] JZ(Grit) = BEAE sdsitirt ool L1
YPSY7A02 A7 o 24 FHE5HA] o, tE 67 -.014 .009
AFRFERT} e oA Yojdrt
Alo] B H] g -
- 5 FZ7toA Loyt dgt TS A
H| g4 A8 8% 2 YDLQ2AO01 W o] ot 94 12 022 .011
il
A% A73 3 YPHY1A00 A7 B7} 84 13 -.022 .016
P& o=y YPSY2A01 AHtAo® U= 8 L1 -.043 .020
A2 A3 g 4 o5l AJL T & 9] 4
2 A 8 A9 gol YFUR4B12 o3t A8S & &+ Ao+ 78 L -.021 .012
shEdy T YTIMIMO2 TVE AF3H k&= Azt 60 15 -.007 .005
294 o)A ZZA  YPSYGA08 7H]AQl 99 D1 .078  .039
L1t 10 A8 284 g, 2 :-‘ﬂx] 0}3 Holet, 3: 13 Wolth, 4 u}$ Ik
12: 1 29 g, 2 19l 1 D ggel 19, 4 @2l 2~3%, 5 159 18, 6 150] ofz W
13: 1: A8 A%sA g, 2 d%o}ﬂ S wolt}, 3: A Mo, 4 W AZsict
L4: 1: A8 Fa3MA ¢t} 2: 92 F9351A] g4t} 3: $23 dHold}, 4: Wj¢ F23ict
L5: 1 Ag 38l 20 308 w9k, 3: 308~1A1ZF vjgh, 4: 1A]7F~2A17F ulgt, 5: 2A]7k~3A17F vk,
G: 3AIZ~4AIZE TR, 7: 4AIZF o)
D1: 0: A= orst, 1: A
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HA4

Mnet 4= ME{ ZRH(LEEZ)

A9 B el e M S84 HT Mean  SD
YEDU2A08 XF-E3te] A7t £t 80 -.027 .017

e R YEDU2A12 39;3; ctotgshs 2a A 55, 016 .011
YEDU2A13 gﬁgﬂf oTHL WS 2 54 022 .016

H]J ¥y YFAM2F04 :ﬁjﬁg?} Fe= £ 9 73 L1 .018 .013

bvnde Yyl 29354 st
84 Ax YRAM2C03 oA 7P SAsA ek

_ _ L1 -.02 .01
= ag 3P AFan % 026015

H YFAM2BO01 i 62 L1 .012 .00
AT F3% it gtk ’
A YFAM2A04 HEY2 Y& EHSHA o7]4t 57 L1 -.026 .013
BoaA  AZHETY)  YFAMIA2 Ry 7 EyE AZHED) 66 A7t .007 .002
AOlEX LPEE ALE: A=t
AUIEE =g o) YMDAIB11 EA] 7] 75 16 .010 .007
fosl= Ao Ao AT ddlo]/oxE A on
WEES  omngn YACT3A00 AT AdQl/S544 §5% 74 D2 -.016 .011

LI 1 A8 284 9, 2 294 e doleh, 3 18 Holth, 4 ug 1t}
5 A8 2 Lo 3 7K Mg 4 A% AMgd

AALE FFollME 32719 W7t A== AT AAoHA dHEH, sh 222 Aoz}

Xt TR A2 o] 8o] A7|X] LAY stuALof FEIS 7R HEol= Aol
STHYINT2BO08, YINT2B11). 184y, & Y zpo]& A4l oz FES
ity AZAESE 280] WTHYINT2B01). IS58E A A7E9 Aoy 58&

HATFEAY 9 Aoy EAES AFET S8ty @45 20] =JTHYPSY5A01,

WS Hx Ho AL o
o
S
Hir
)
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YPSY5A13). th2-2. SHAU, AFEE ShollAl UAl7] dlojst, o AFEolA A4l
9] oAE £l ‘?2‘6}71 0164%46}— YIRS 0] FUTHYPSY4D04, YPSY4DO5,
YPSY4DO03). o5 7]&0|A] %ol ALt AP o] = om(YPSY4A05), oFF
ol& Qlo] & w7} Uk FSHAHYPSY4B06) EL 37t & w7l Aok gt SPLSE
20| EAXTHYPSY4B05). E3E, 4AlAIG/d0] oW $-2o] =UTHYPSY4C07, YPSY4CO6,
YPSY4C05, YPSY4C08, YPSY4C03, YPSY4C04, YPSY4CO1). F31S &A5t= ] A7t
ol o AW AL FAH3| sh= Ao] oHHL GELF 90| EI(YPSY7A06), &4
£ siasttrt ool RS o sk gar we] A4 Hlojdth FdpE 9-80]
SATHYPSY7A02). ARlHAFoNA =27 HollA Solu At T2 Bl ¥e7t 2395 &=
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Predictor exploration of depression in 8" graders via machine learning: KCYPS 2018 5" wave data analysis

ABSTRACT

Predictor exploration of depression in 8" graders via

machine learning: KCYPS 2018 5" wave data analysis®

Kim, Hyeong Gwan* - Yoo, Jin Eun™

Among mental health indicators, depression is a common mood experienced by
adolescents, which also poses a risk to mental health, accompanied by a variety of
symptoms such as anxiety and sleep disturbances. Addressing and preventing
depression in middle school students can help their quality of life by promoting
mental health throughout adolescence. Thus, it is essential to investigate the variables
that predict depression in this age group. Both personal and environmental factors
influence depression of middle school students, which necessitates a holistic analysis
with large-scale data. Particularly, the Korean Children and Youth Panel 2018 (KCYPS
2018) was utilized to predict depression in middle school students with machine
learning techniques: group Mnet and random forest. After comparison of prediction
performance, group Mnet was selected as the final technique, identifying 42
predictors out of 305 explanatory variables. Variables consistent with previous
research included self-esteem, emotional problems, physical symptoms, grit,
cyber-delinquency experience, subjective health status, the degree of happiness,
relationships with friends, and parenting style. In contrast, some variables measuring
academic lethargy and cooperativeness were not consistent with previous findings.
This study also identified six new variables that contribute to depression prediction.
Specifically, a career choice factor, time spent watching TV on weekends, and
presence of favorite celebrity or athlete were negative predictors of depression, while
pretentious characteristics, time spent with parents on weekends, and reading from
smartphones were positive predictors. Further investigation into the newly identified
variables or those inconsistent with previous studies will enhance the student mental
health support system and, consequently, improve the quality of life of students.

Key Words: Korean Children and Youth Panel Survey(KCYPS), depression, group

Mnet, random forest, variable selection
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