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of Zgsioirk SR THRHIT AS] T Ueiths Alctelold AHle] 777k SRRk e S
AR Stos] ST 150RE R UDRA WHOK: 2 ehriel 108 AR TSI B

248 ofigo] A4 17 o & ABPAA A9i] Ik QIS lmlsie). 7o) A4 A4 Bl
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T79] AFEE Cronbach’s @=.704FCF S22 Weissman et al.(1980)2] CES-DC HEE 7|Hto 2 S|ThA|
9100177} BESRE ol CES.DC 1153 HES Agelo] Z4ei90ch 2 29 At 13 591 44
S oz o) SECKUEY 52 12 ofsh 1HH A PG-7 4 41 Az 9
5 E0] JoH Havt 225 92 0] w2 A4S vkt PEFe S84 AW 232
A3dgste] BEAoiict & AoflA =79] AlZ]k+= Cronbach’s a/=.843°] At

3) &

o S0 RS A7V, R ) ] S A0S I g
S QLSRR TSR 48 A58 S :

% opolel) B 319 Y Bl F +pgos 1Y 1901
S Lk M52 S50, 87} S8k HIAEA S0 82 SIolol £ evol] £79] A8
- Cronbach's o= 82491t AIEHIES AB4T IAFQOINY FHIS AT FINE 95 3
A7|1248E AL 5 ARSI ZF B2 1-(AS I3 A YohiE 4@ 12th7HA|9] 44
Likent 2 T 447} £ 848 A|2doks 220 52 AS ik 2 7ol =70 AsEt
Cronbach’s @=.8130]]t}.

T TR =01, Fol, 8, A, ek 57H W= Higt of5o] A|HIL FFH e B-E51o]
St 7 nbee] e AURD~EGH) 682E SRS A= 3lon, EAdk= E5EE
14, ASEE 53 0% AT & thil iy @"F«] HatakS AESto] ARSSIY. 97T 5255 oFs o]
A5t 5} 45 o] B2 A2 9visiH, & Aol =7t9] AlF|e= Cronbach's @=9130]31H. FR9]
A WS AP ?EHL SFHAT2013 3HPAE RAF SHY HEAE 78 HARt =45 ARSSIGIHE 57
971 24, <A 2], S 291, A el B4, A2 e FE A, Y e, o By B R
A 52 Hox }7} Hole s ok & 7R FEH 13H(As 18R] dehiE 5HERS- 12 th 79
57 Likert A& —qu} Atk A7t w255 RO S usA A 0] B2 2 onjsi 7 o]
A TF9] AlFEE Cronbach’s @=.8780]T}

J

4) 2A Q9!

TA Q12 Feofjz), Bofz}, Hoflyl Burieg atoloirt. Eejol2kS Armsdend} Greenberg(1987)9]
o) ot ARAPPAIA BT 0RYL AASTlo] 2L B AR SECED, AHCED),
£9\383e) A St9Igel0s TR 44 Liken AEQH-R8 T84 g, #-0)% T¥chz SHoES
Slo] Sitk oRie] P Zee Uehf 49 3PS dugat 5 4 23] B Ast gt
=255 EfolF o] =2 AE uiehy 2 Aol Eto] AlF|k= Cronbach’s @=827°]3it

FI1of2kS Armsdend} Greenberg(1987)2] F-ILEe] o2} HL-(IPPA)E o™ 2J(2017)7} ¥iQtsto] EfFS}H
3 RS AT B AEE SAABERS, AHGEY), A90EDe A S9iddoz TYso] glov]
o) ot ofel] ok 712t DEFOR 2 elGE) 2 BFS 11 opIechEl SHY bt

219] 53 Likert T2 Su6IEE Flo] Qlow 49] 383} A7 153K o x]/oiHUolA] 37} Ut})S
At Batgks AT A7t 225 FRARE 0] &2 AS ulshy & Aol =72

AlF = Boljzk Cronbach’s @=.875, HOJ&F Cronbach’s @=.862% UEFGTE =L 3|HA(2004)9] H2

s A= T 4= S8R 45TS ARSI 2 £ 1-(HE ofthRE 43 (He- ZHEh 7149

553



HZALE|HT 46(3), 2026, 546-567

44 Likert 2 27950 247} 045 H29) 05 0] £ AS ool £ o) £7) sl
+ Cronbach’s @=.863°]3ic}.

5) &

>
el
X0}
ro

BEET 8A2 AMEE HOIE, FEFF FHARE Aoje} AAEES A0l ATEE HejE2 A1
% 920119 ATEE F= AT g ARSI & 155308 EH VIAZANGED), M
AAARECED), S9EED), WIHED Y vl shladde Zaitt 24 £ 113 T84 FehiH
(RS- TEH7IA9] 49 Likert A2 SHYEH Ho7h 2255 AUEE JOE $F0] &2 2te ot
ot & Aol =79] AlFke= Cronbach's @=72601300 FE-F5 FHARE Alole FE HARIN 5
FHARE AT ghoz ARSI go] S5 o wiEle] WEgo] 2 AL utitt. AAgES FH
79 FR% 3 o] 30& o AFSHAY Hol ¥ Fro AREES I 9o £E S5k 2 £
ARSI SH UZTE 5Y oV o7l WFE IEH, B4
SR a7t 2295 AAIES YTt 2 A2 ouikit:

ik

=2 oL

4. X7 8

Notebook EHFOA 4o} O™  pandas(2.3.3), NumPy(2.3.5), SciPy(1.16.3), pyreadstat(1.3.3),
scikit-learn(1.7.2), XGBoost(2.1.3) & SHAP(0.50.0) Tj7]|A|E 0|85}t YA}HE+= pyreadstatS ©]-85}0] H|o]
Huggog WHekgt & ¥4 393 JIYS At

ELHFPO T FHSHY, B, FetAEYl, HYEHAE B XGBoostE 75313 oS
P2 ApHS0] Bk dfiEgho Higlels 7|En g o2 28t james et al,, 2021). ARAEYL L1}
L2 ek Adslo] By ERAEE 2dshs tat 2R EClH(Zou & Hastie, 2005), ThaA1@2]#%t
A Standardcaler T Holelole AL, ATALEL Tiee] SR of
< Besfoh= v 7|RE PdE EP0|T(Breiman, 2001), XGBoost= O THA|] &5 A O Het

‘deS vlustal, F Ef M By Hig F8% ANE A ARSIt

AR SRR 80%(-923)9 % ABAR 20%(-23D2 BT AerEy, dgEAAE U
XGBoost9] SlolsuzhulEl= SlsAtEoA FAY] S-fold WARESH Wik RMSE FH4SlE 7Eo®
RandomizedSearchCVE ©l-gsto] Z1Z} 303], 4038 9 503 #AGIGCE 2F: ARG AepAEUle]
alpha=.059952} 11_ratio=.15, WHEHAEL] n_estimators=200, max_depth=15, min_samples_split=6,
min_samples_leaf=1 9 max_features=.5¥TF. XGBoost= n_estimators=200, max_depth=2, learning_rate=.08,
subsample=.7, colsample_bytree=.8, min_child_weight=7, gamma=.01, reg alpha=.5 ¥ reg lambda=10°2%
AH A Amwd, stolrulhug gAY, vk wAES 9 By Sk5ole B random seed 425 28511
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ok

2F A slojuuigtnlEE 2851 o Xﬁfﬂlﬂi 7t BYS ARt &, BEE Res) & 2% ASAEOl
A dlE ds2 B7IeIe 239 S e éﬁlﬂR@ &Xﬂ S AHRMSE) 2 AN QAHMAE) S
ol gslo] H|wslgon AYRFHAEL OOB(Out-of—Bag) 7= *%6}%} E3t 2E A7 stoluut

B
SHEE R AJEloA JA E4 ARE dHdeE 5-fold Lx}@ 9] HhEslo] B 5] MEde
HxAog 6L ¥4 9T AFEHAES] Bl 7[Ht B-B_EQ} XGBoost2] Gain 7|8t Q=S
ARESITE TS 2F HIARONA ZF HEE 3034 FRRIE R|@ols £ $-9 % (Permutation importance)
§ ¥ /E0R el 290 ST 200} SRS S S B4 9N 3 B4

thgos Aalste] 2t ] ol Hie 7le] Bt e FRES Bk um SRS I
W3 A SHAP glo] %2 491 107 ¥4 ASHL 35 A3AE0)H POPE Asto] 2t widet g

olagt 19 WA S st

IV. | A7}
1. GIHA0| JISEH U O M|t 7H AR

2 AHG9] 7IeEA B4 Bk <3 2>9F Atk S5l PEY] Heh2 2.8320.458 202 S ol
9] £F& Kot A7 QRloAE RolE%E7H3.170.55), Aot A(2.82+0.43), AH&A(2.60+0.39) H] 1.

4§ 520|910M, 98(1.52:042) Ml W $20= Uedth 3t aQloik siJAaEd A
(2.7120.90)2} A7| 28 85(2.690.56)02 St v—frol%*l T4 5FAAF(3.80+1.05)2F FHLO] THAA W&
A A Y(3.36+0.68)2 H|W A =2 429 HHr) E3l Fafofzl Hrojzl 9l Huzk=o xukxog 12 9]

zolglon], ANIEE MRS e S20 ek, HIRRS) WAL A2 TS BolX glgtont
FUEF SUARE Aol9] HiEk 10,082 tha A Uehdeh et 2 opola] ALg3t Aelme s}
XGBoosts B|E4% B4 /AL E8) 7 sAd 71HoR Amol e /Pgek gom wigo

Fl

BT} o g o] WA ARt 5448 Z=thKern et al, 2019). WbA S = 4014 A 2J5HA]
T XS 9 A 2 AR B S BRYE AT -6, pe00D). AN
(r=476, p<.001), AR&"J(r=.389, p<.001)T} I3t HA 4TS HH oW, $2(r=-.493, p<.001)T= 23t
2 e Uehin
H 2. &7 H9| 7I=8A
(N=1,154)
39 ey Gt BEHA AN A=
e g A AERAR A9 6.13 138 2001 0.67
710] ARIA AA vw 191 0.66 0.60 1.10
HJolEz7r 3.17 0.55 0,46 0.86
o el ae Zjolerel g 282 043 0.37 0.40
2183 2.60 0.39 -0.95 0.30
o9 152 0.42 142 2.65
59 g9l SHAAEHA 2.71 0.90 0.00 031
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e H T HZEHR A= z=
A7\ ZA8s 2.69 0.56 -0.42 0.91
344 514 3.80 1.05 -0.76 -0.19
Hno] 31018 w8 2| 3.36 0.68 -0.18 0.12
Eefopzt 3.13 0.47 -0.34 0.74
24 291 -*?—oﬂ% 3.49 0.61 -0.20 0.35
ozt 3.70 0.57 -0.01 -0.34
LRnpdacs 3.40 0.54 -0.66 0.39
AUIEZ FlolE 1.99 0.35 0.17 -0.18
AL 99l FIFE A AJo) 147 1.46 1.00 10.08
A= 2.55 1.73 -0.05 -1.19
AIPHS FPEZ+ 2.83 0.45 -0.17 0.44
I 3. 32 MefHs 7H AE|
(N=1,154)
Ha XorEsZ Xjoretey NS e H=Zt
AolEF2 1
Zotetd A 519%*x* 1
284 457 2775 1
o9 - 4325 -212%%% - 4235 1
et 61875 47675 3807 - 4935 1
5% pe 001,

2. GISEYe| ¥s Hlw

FEZ AESEHPY J52 vHlwol] 9ot BEEY, AP, detagy, APEHAE 2
XGBoosts T=0tAt<E 4>, W 5-fold WARHS A}, AetAEYl9] Bt R0] 55602 7MY w9kom,
=3 (.553), XGBoost(.545), HEZHAE(537) £0F VERGTH B RMSE= dakAEY(296)0] 7}
7 2ok, AR H(297), XGBoost(.300), HHZHAE(303) =0]qitk. §HH 2T A3A R = AR
B AE(R=.546)2F XGBoost(R?=.543)7} AeAEYI(R2=.527)3} AP 3| AR =.529) BT} Thh =2 oS 4
5= Eolth AEEHAES T HSARANA 7HY =2 R(546)3 7 W& RMSE(286) % MAE(217)&
HIloW, O0B ZAAGE= 5352 Uelilth. &, nAsT 35 45 1 28 5 ¢ gF Aolg E3lo
U HREARI A5 Aol AA] Sk

Ql

R oA 1-
H 4. (EZ| B= UxHEE E 25 45 ds Hlu
i bhe DR R O LAES HE AE
2 o RMSE 25 48 R = zE 45 MAE OOB R?
(Bz£SD) » RMSE
(E7+SD)

HolEn -.005.007 446+.021 -013 427 325 -
=AY .553+.033 .297+.019 .529 291 222 -
A= AgY] .556+.031 .296+.019 527 292 223 -
AFEHAE 537+.024 .303+.018 546 286 217 535
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- BiE WRES R S Lo _ AEAE
=[] ? D) RMSE = A= R RTISE AZ AS MAE OOB R?
- (LWm+SD)
XGBoost 545+.034 300+.018 543 287 217 .

3. #4 O 2y

WAEIAES} XGhoos?] WG FAES ML Ao <E 591 2k AYFALEE BoT S 3
FAEE, XGhoostts Gain 7|} ¥4 FAEE ASFIHOR], WS FAES] VIS HASP] Sfote] H%
AFARE ol8T £Y FAES W ANSITE B4 Ak AoREETe =
PO B P RS FAEE Mol YE7S oSSR b SIA WaR SIS ER 9 Ee]
2 9 Aoleely G FEHOR 49 WAR Uehor], AL, Dofa, Roj, A|2eks o
APIEE HOEE F fSAGE NI, 53] £ ST 491 ¥re] 290 AR FARH
ekt ¥4 BRE] PIYL I S U

T 5. HEHTHAEQ} XGBoost| H4 EQT H|W

"N HEHIHAE XGBoost
==k 78 32 =g 29% Gain 7|¢t Z2& =g 3T
AolE54 277 215 327 184
= 125 .070 123 048
Fafjofzt 112 045 094 049
Roletd A .094 037 092 .039
SIAEH A 044 019 041 026
Hofat 055 015 046 013
ozt 047 022 034 .020
A7z A8k 034 012 030 015
AR[EE ol 047 012 027 .007
Z0A ARAEAA 2 021 .002 028 .002

F: 490 107) Wise F Y9l Wis % 9 $A% 9 SHAP $8E 5 F 67) X|He] HIEAS 7Eo R Agsiolrt
7 A B W AW 29ls SHe sjMsislnt

4. SHAP &4 Zu}

SHAP 241 Zh= (1% 1)0] AAIsllet HRZAAE} XGhoost BEOA Ajokezzio] Pzt
w H S FAEE Mol Wa Uehton], olegie] 5248 WE olge S/
2 7lofsleict 923} EAoRRe 5 mRolx] B A9 ojEusw SIEglon,, dYEAAEc]E S50
AP BRE7} Tk 9K XGBoosto ool e S} thas S Uebeh gt Aoletely
o % 2y BRI B2 7|ojeg Beon, go] ¥24E PR Eghe S/ WaEoR Jlelssit
G SIRIAER|AS AT RS RO $EUSE BT TS ZAAPIE Yo ekiost
o, At o RIS B ARUE B W oiskich e NS A
A FREE Wotolt £ ugolq B ugt ofEghe wol Wakow Jelslert Mo £ 1y
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F8 W] a5 Vo] g Al ol ARE 2RE HEor, B S8 B &2 8% #40f
A ERlE A9 el A FE Hof 35 Aol w2 $REE Hole Wavt QuEA E]1E
AT

a2 1, HEHTHAEL} XGBoost 7|#t SHAP £A Zu}

High High
ROLESH  vv me o waebomade o dipe obaltieh ROPESZ - o+ cate - apre A 4 o
2 R a2 | = T oo at . . A m.'q.@g‘& P o e
2oy} C e ool e o 28 e otiadhe ofife s
toteraly - vilipelfvrtns el o Kotz e A v A
EERS-LPS . 2 seasya o el
oy . PP ELER .
ADlEE Djo|E R sofx g o
. e op e
LEESE o ABEE Djo|E P
g; FEH MEZA e ¢ & ;'] FIH ABIZHH M R | i
I oo mumagy uy L 2 2 o g 4+ 5
xey ~4 90| A= D8 X R 3
B SHYMHE -$ FH HAYHE ES 2
e 4 sozs - -4
HHES 4 FUEEF £ANZ Mol 2 2
sozs 4 obtfx| Bt 4
FUFE FUNZ K| 4 ey #
A Ay vE 4 UEES 4+
ofix| Bt 4 ojojL] Bz 4
ofoi a2 ¢ BHH A e )
-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 tow -0.4 -0.3 -0.2 -0.1 010 0.1 tow
SHAP Z(ASZ ol=zoll chet 7|0 ) SHAP ZH(J5Z ol=Ztof tiet 7|KE)
(@) (b)
F (= WGIHAE, (b)= XGBoost AFO|t}. xZS SHAP g, y&2 B Ad] SHAP glo] & <07 HEH d&usbs

f

LRt} FHo| Ao wazio] 975 «IUlOPEKﬂJrEJ*—H e FeM-ES
5. HEEYAE Do REOIER BN

APEAAE wo] pop 24 AT (19 200] AW The WS BE Buo] b Baskie
o) joleg7iat AokgteiAo] ol isE quzte] Wt ofEgto] SsIgor, Ak ey 57t 7181t
Yep g Qo] Ueliir) Edjolaint mojEhs gho] SRS ugle] Wit dlagte] obHo
u, 53] Eeojo] wisiEo] ezl FA Uehdeh WiE 92, SIAEA A U AVIEE TOJEL Zho]
27K Yuze] B oEgle] Yok e Bt

4
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V.42 9 =9

£ 7 20239E AL6% BN [ A2 B851] ST 35hd Yado] Pug fEuRe
HITSIL, W4 FQE, SHAP 9 PDP E4S 5o 0 Tl 2010] FAE} oS FS SIS B4
Az}, Byl weh B30 A 9 Sgrort vkl o3 A5 gAsiglon, B2 Fut mgols
Aolesr, 28, TN 2 Aolgelgo] FEHOR £ FATS ek olF vigon mYol oS

et BE7] 9 A 891E FHOE =OlotalAt g

A, BEZ E5EY Y] J5 vl A3t v wAHSlA s dekagld) tsAgsHL 2 ASA
oA WHEHAELL XGBoost7t FHA O R w2 52 Brh T2t ANkE o= 23 7t Re9F RMSEY]
Aol= FA| dokor, Byl wet A e Eiith 27] FAE9] PEZ Wl A4S BRI APATt
o= AHEHAET} T2 BPHot JiE o= QPIAR] £+ 52 BAthEA 2, 2026). & AolM®
AHEZHAET} FF ATARNAE 7F =2 o= ERoU, o]=fgh 297t vHE: A3 olA = da=A
UFERAA] ofgltt. ot & s Zapise] F)|, oS 3, B 4 9 371 At A= gt A3 Blasks
o] S o, BEgo] Aid Aol B4 Wt wet gt 4 S-S AXRITE TS & AT Ak
9] Bdo] S7RIAL dA & A0l BIEA] 3=l A2 ofvH, 239 Ad5o] A= /37 HaF-
EAF 7F 430 wet g 5 tks BASH =0J9t Baldth(James et al., 2021).

A, 2 AollA AolEFRE HHEHAEL}L XGBoost BFOA 7HE =& W4 S8 EE UelloH, &4
%90} SHAP BAoME A=A 7F) £ 5855 Hol YEZ d&ndgo|s 7k Pgdoz 3ol
AT} olEet Ak AolEFiiol Ay PEA Yo TR APATETH, A, 2020
757, 2024; Yang & Moon, 2024)2} LA|gHY. 3] 7|& JHARA AHoA = oleg PE0S Aot
£ 7F) 5835 ¥ B olUE BarElo] gfom, B oA B4 wiRo] dEfgleole RARE Zapt ERlE
k= Aol 297t Qitt. Egh Aoletldat -2 A F HFPoA FEHOE w2 TS YERITH
ol= Aot o] gt H2Ql TS Ho|I(AHE, 2016, Wu et al., 2025), $-20] P21} 24 At
AE HRItk= APAFCH5NE, 2024; Yang & Moon, 2024)2F Y23t} o]= AW =E7to] F44 Aexd
I B ZA7E A ZEoks B0 EA4S 7RIS AR, A JEIRS olof T uf AlolEFtat
Aopetelg 22 344 AljArYE opet 23t T2 F88 HAE A 1T I8Vt 9IS HolEr:
BRIA = SRIAE AT} 22 FREE Ueplon, A7 |22 PEAT FH4 BAdS

H L =

e Blrks AR, 20298 ARR: ok Bad PE4S ofsfd b Tedt oy
FET A2 stdegeld Adske H2ld FEd A2 A5 A 1 devt e AKRIG:
JA, BAQLIOIAE o] Fi I HeHT A0 2 S-S UERH: ol EF o]
4] T fEol s dEte AR, A, 2016, FAY, 2025)F ARIsks Al
oL 3ohde EE7E S8t HAA FRFGCR 7|53he Al7IEhs HolA, Eeoldle] 2 $8EE
= | S oottt Nbd FofRi) Hofake EofaEu Al o) Weko), =

Ed] 7|5 BojlA BF FEFO 8 HA QIR SRIFSIt) of= FEeLo] ofjzlo] HA 4t E

oAt APEE FoJEo] 7 Edf 7N HYoA B Hlwd H2 FR =S et

SHAP ZAJ0f|A A= ol AntE
E HojEo] Pug B ] ANy R0 s IET= APAHFUA, 2025; Su & He, 2029)9F T
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Factors Associated with Happiness among Korean Ninth-Grade

Students:

A Comparative Machine Learning Analysis
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! Dongyang University

Abstract

This study aimed to identify factors related to happiness among Korean
ninth-grade students using machine learning. Data were drawn from the 16th
wave (2023) of the Panel Study on Korean Children (PSKC), conducted by the
Korea Institute of Child Care and Education, and the final sample included
1,154 ninth-grade students. Happiness was used as the outcome variable, while
sociodemographic,  psychological, academic, relational, and lifestyle
characteristics were included as predictors. Multiple linear regression, Elastic
Net, Random Forest, and XGBoost models were compared. Feature importance,
SHapley Additive exPlanations (SHAP), and Random Forest partial dependence
plots (PDPs) were used to examine predictor importance, direction of predictive
contribution, and nonlinear prediction patterns. Model performance rankings
differed between cross-validation and final validation, with the models
demonstrating broadly comparable predictive performance. In the tree-based
machine learning models—Random Forest and XGBoost—self-esteem was the
most important predictor, followed by depression, peer attachment,
ego-resilience, academic stress, paternal and maternal attachment, self-regulated
learning, smartphone overdependence, and subjective socioeconomic status.
SHAP analyses showed broadly consistent directions of predictive contribution
across the two models, while the Random Forest PDPs indicated nonlinear
prediction patterns for several major variables. These findings demonstrate that
happiness among Korean ninth-grade students is associated with diverse
psychological, relational, and academic factors and provide foundational

evidence for understanding adolescent happiness.
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