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P2 AT HIB31H H1E

r

=
2712 & 5 & Aelrh. Duckworth,
Peterson, Matthews & Kelly(2007)7} *2 F3F gt 7] X izt <A
97, BA= B8k

el A =83 FrlE ASsh =48 Wie AelH 54
dE B B AFE TR e ERet onlE Foplel sk A7IQ)
okE7lok Adlel T B8l o] Fask) Bt Aol slky Stiche el

!
Qole HHAE o8 4 ghtdl, xS FPHoR A% g, 5 B/ Ba
=

B2 Telo] wjs) Aoz Q7 Bl sihetl, 98 SRALdaTe)
glool s dall i d FAKKorea Children and Youth Panel Study; ©]8} KCYPS) 2018
N 715 SAs7] ARt 2 fefvel obsAAdr] 7] ATt o] 714

Q) B9 wRishelch

o] Fefog FAE KCYPS 2018 U ARE 71adt 3 BT gsie] £
Agremxn seiut Sehde] E71e B s MFE S SR EskaL

Sfelete Zlo] & aie] FH ATEACIN, AT AT AT ol e
A ATell 7IgE 25e] Wl tiste] e SAVINE &8sl A RS
Salo] A fele selais o] gl TEh} JE BAVEE e 2
& BAE ok A, W Zel ek, AAlo] ol WA WA Eelskeul
o BAH froldo] ekl 5 slnk B4, Ve BAVES skl 5 Aol
TE 3 B3 FUsky & A9 vlgE(nonconvergence) ¥ A3 overfitting) 5
o) A} WA FFsaehvoo, 2018). A, 1 e ATl AT o
(precicion) & E9AIIcRe Wlo] gleh. %, mAL THE Awol thad Aol
e v, Az Azol el BYe] o] BSTHALE, 2019)

Ak e BEE AS W wE AAT BAS AxsEE 59 )
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Group Mnet 7)AI8ks 71Me B8 Fehde] 27)(gri) B WS A

HEE 3 ZEelA -] a5 ok webd 71 AN e 2%

|
e W R $4E B B W SR Y s 0 Ge BAE B

A ot E=R, ARE ABE B BolRe, F EYS weshs RIS =%
T 5 gk gelsan, ¥ ATE G MMe 383tel KOs 2018 At
AT 79 Aol WLE @ Rl BATFOoRH LI0 BA J WFE 3

How gasel Az WrE solRs A 5] ke v3E
st 7IAIsky 71 &S SAlBkEE AT Azle] ksl mel golshA| ok
= Aol UuHH-ZRL, 2019; Yarkoni & Westfall, 2017). & dAFolME 7AIsksE
71 = HHSHEH (penalized regression) 02 EFE= 241 7'Ml Group Mnet
(Huang, Breheny, Lee, Ma & Zhang, 2016)& &-83}3t}.

g

I, A+

Boode] whgmSEel KCYPS 20189 I7|(gin:= 2018 A& FHE A=E
201990l FASH AHolma 2019 129S 7502 dRex|o] &3k KCYPS 2018 1%
71 77} o} ¢ith KCYPS 20189 7|+ 3|43 3Hufgk(2015)0] Duckworth]
olx-8 7] HxE feldR B3k Zloft}. RIsse}t Google scholarollA] 713]83}
SulEF2015)9] 7] H=E 83k U He| =% 83 RISSIA ‘gt T ‘FEAY
= AT ow AMste] Hade] gitg d7e =% d B IR Ak
2 e F oAU Ho =s AYATel skl A Aol AReE
FELS KCYPS 20189] WFE ulgl 7joletd oy whdsly Joog RFsle]

2590,
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AT MB1E M1z

9], 2018; T, F2all, 2016, 8438, A1, Frd=h, 2017; & &3, 2017,
ZA3} 2019; H3L- 2019). 248 €(2017)E 87 ArEsgte] 719k BAA
o7 fogt A #AE P o, VS dAuPEte] M2F ol AHHl sk

Fopm wwskdrh. Jad SAQNS TS welxest SulaAe] 9]
Za pRelel B4 f57Te] WAS AT, 94 fen ol &

o uE o

o) FrlgA) wEAe sate] 4H9l 2 FHE WS v
sersdagt seladle #7)9h BAMoR folat 3 o] e Aoz 1
TER, SJaE ) wow seladle] sFsAe] kol 7)) a9l Wal
el o] zAENE B Sade 29U 5 ArkEdal 2019), Be
Aol 12719 T ahel WEel BAe] ASAEINGAE BAGeR felg =
AEE 1olA| sk,

2gFol Feal0109 AP FARREe Tl 44 BB W97 e

W, SEvish E71e) AR BAMeR Relst itk ek el wel
Sagulsh 127] 7 WAV Wsktel dael A% RA, ool 3% 4H Jue 2
E Aow vt

el A, =ol, 8t Jo] 5 RE HE| Fue Wdd #F ] 1t 3
IAVY BAFHCR FoletdthAEEs, 2019). HAEFe} HHE AHAEEAATE 7
AdE Aol ddke] aRloz F/3H WMo RA] FAIERE 7|9k X s
Btk (AT ¢, 2018),

A
_|oII

0le|

o] WEEel SRR ast, B, AoletEA, Yatad)ol 719k AH
st AAl UATHARA, 531, 2018), A7)12AA mEgh 27]eF AZ<
WAE BEATFARE, dax], 2018). gredat ¥H8-3H2018a) A7 1EAAE7I7F 7]
o] gl w}t xpolg Kol 7P} #2575 AA M HAHSl 717t =
Tt Baslgch 2 dFea] 719 PFExzd Wiyt A AE BHeon, o=
224587 179 BAE A% E3Fet $23(20160)9] ek dA[skIC
Al 7HAA tigk Ads Sk AAIE 52 mRRIEAle] 79t HA #A

i
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Group Mnet 7)AI8ks 71Me B8 Fehde] 27)(gri) B WS A

7 vk A o tHREAIE, dEA, 2018 AE, 2018 Sk, HREE
2018b; AT <], 2018). AWE(2018)> Al H A wlEfAREES (future time
R W R 2B Rl
o e Aow uehid FAET JEAQUSS BEAAGARE, A=)

o AR B8] DA AT A5 Hssich

perspective), A ¥(procrastination)& #A438F3=], F

g
Fola A, Fela] o] Blsh A0l e RATKAEA, 2017). 2L A
o Bl A S, A, e, AYsa2, den ded 2
o abdeln BRAS 24T o=, BPh B ARe A Beld Aol
ks AL sl Ao viehis,

Bololds, A, A¥x BE B SN WS oPRE w8 B0 4
2ol o] gl atog Lﬂ?ﬂ HEA, G5, 2018), AEe] AS, FIF,
2a2010911] B/l el whe Aolrh FAHoE feolakAl ghgrort, B,

dﬁ

u1-8-5H20184) 2] %%—?01]/\1—5— B 7401] e 73 BRE d3she wesE Jehd
el tid 7 A7t duEA] edgh

o
=

W o
BYa gelow A1 94 Wel, ueh Aue] A elaEw shds,
we] Ao} SYAALY ol AP wh Atk DA HEDH018E AR
FAol wel sbgan shmaigel £1e) s9lael weAat FulgAe) m]
JRe AARAL. AR AR MIEE, IR A 109, 948
Ao} AN B, SmpFe AFAXSE FAL WAV, wAke] Ash A%
28 R, 9A THR ANE B9V SYHAS. ARRA Fwd 3
Arelels 2 Aot gglor], AT TRt AEe RS HPRAR, 1A
A 5 28w Belvlehs shmse] B8 AHow #E Zlow Vehith
A B016)3} B, HAn|Qo18)e] A A olsh fAslgtzd), 1271
3 % Rush Apfe] ApRA AkaE, PRl A, Rl Syt YA
WS W qoleh A R L9 AH JRAVE el AR
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Setaeln] olfolAs SANGAE Assl] oA

g
S5 wyste] mEshYel Bl 110h BH ARALS W,

K

rE

wiAgoE B il A A el wRel dhEe RS 1 B
of A e FEURARPoR off Al ATHUE, 2018 FAE,

X1, 2018; EF, §23l, 2016, 438, A, Rk, 2017; &, 2017; A&
2 q

AR AR FIeh= Aow 7FEslelth theorE FUhs|AEAT
ANOVA, 9IAIA 34, a2 2=E 3R Fo 3|ARYe] & I Ho o
TREAF, YR, 2, 2018 2418}, 20195 39, U8R, 2018b; deed, Uhg
3h, 2018a; 3RS, vl 2018; HE2, 2019; v, 2016)004 AMEEQTE 18]
I A4S S88 =7 T AEET, T3, 2016 g, vhadu], 2018), R

ARESE =289, BRESl 2018a)0] g H QAT

S|
~

o

4. AP e

HYLTE Jjeet waRgel T b oo RN el ATt
sS4, el MR, PPAE 59 ge AANNY weE Ue B3 8 ¥ o
F7h g ol Wi, WEE ¥R BN OTE BA 9ot w9, B
W] A7} J1E BAVIE BEFORH 250 Ws 7 WAE BAH AL B
st} Aol Ee B3L e A A ARk e BeFoRs Blst
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Group Mnet 7145t 71MS B8 FoHe] #7)(gri) B W Bl

m. A3

1. A=

1) A= e

KCYPS 20182 20180l d=e] = S =3} AR R Hao g
FEote], FF 7d <t 4 5.4—5‘}— %‘E}O‘i‘? Amey, B ATl AMgslast
3F= KCYPS 20182] 31 IZEE FUsl= B gt 28240 1P AE8
A AGARE, AR 2 AN/ SR dE 55 Edtehe iR d9Ft

=) el
T /b oo of o]

1o o o

=
s, 7bg, BEAES 84 5L TP BLEd 9

ol

%ﬂﬂ 13hd s F 2,500780] 34879] #atel $Het Ao digh dHlole Fed
2,5907gel thek 30270¢] W Aejstdt. HlolH Fud #ge o 2
HA deEd s 7R B9 wE, e 18 WS (YMDAIBI2_T, YFUR2A08_T),
H(minutes)S E+ WHA(YTIMIAOL, YTIMIBO1 5)& EX0] B3 gslcty Huksty]
2HAEFITE the o R A BE sMEe] U "ate] Eto] 0ol ke 3370
o] WFE(o: YIWIN, YTIMIGO2, YMDAIAOO 5)& d& 2ksleict 24 2=
(oll: 2vtEEZS ARESHA] %7] wlitell ARE EA o] F-85shs Bl gk SHS
‘0oR Askdrt.

_hL

o

KCYPS 20189] ¥7]&= ‘1. AF a2z ) e 4. wl$ 227119 4944
YAE Hr2 S4HE oF £Fo2 7Y o] FIEY] Hus R A
Aatgrk. 929§ EEETEe HEb 1125, HURk, 4, B, 2
0.4380]%13L Cronbach &3} A4+ 0.7120]3Jc}

£ A7] Group MnetZ WF7}F 37 o)<l W 4 7hsdk 7IMolth BT
7} 370 oPdel W Aefsy wS<EF(YFURIA00)Z Al/&=(SHal 7155 ARALA)Z}
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FEAENAT M3 M=

r

A} RS WEFE(YFURIA00)9] 749 7 Wlwrt =9kd 3. 4dA] theta
E9e FxAder ste] vl gr| WS A A= W] e 1670
o] orHa7E AAHAT AL o] Fxh). 2 ¢ W7 2709l W wegk onl=
QYo Aetglal, gAE Hxw 4" WrE2 A4e 5% WrE FHEsk
Aol Fdshaltt. 1 Ad Aae & 30UiE AdeEdoh

3) "ot 7|1E

Group Mnet®} Group MCPE &l 18hde] 7] d&REFS =313l Hrlsh]
oJ5te] WA KCYPS 20182 2,5004< 7:39] &2 SeRSE(training data)9} A|A1E
(test data)2 FAH2 E&elgitt. ERxEE E3Z3 A] BIC(Bayesian Information
Criterion) & 7|02 Z&ES(tuning parameter)S AAITH2] 1), 2] 19] L&
Vs, Ke FASoRE 2o ¢, nd AHRE oniditl AIC(Akaike
Information Criterion)®} TlEo] Bq A& A] F2 ALRE+= X492l BICE AH &

7F 2 ) 5235 ol ddEE ¥ gl Fsls 574o] ltk(Kuha, 2004).
BIC = —2log (L) +Klogn (1)

o2 AlgAEE ZF 7IHe] RMSE(root mean squared error)E T8k Group
Mnet¥®} Group MCP 7|¥& Bluslicy. & ¢t FHxmel Aldas 53 A
288 e QA WHRARl BEFsE File] SAId 50w nygAet Y 4
LS 1008 ¥hESte] 100709] RES ©33}9dth Shevade & Keerthi(2003)%}
Meinshausen & Biihlmann (2010)2 Fste] o] FAor] AE HESo| o

A T3 5120l e (selection counts) 3+ Aol AAJSHIt

2. Group MCP2} Group Mnet

710 FHREL HHo] gl A IFARYSRE HHZKunbiased) FHA F

MSEZ} 2k 835 Ze whd, HASFRI] Group Mnete: F73]o HdK(bias)



Group Mnet 7)AI8ks 71Me B8 Fehde] 27)(gri) B WS A

S F5 gkl ke SdoeH MSE AA7F FOIA =S St(#-3le, 2016, Hastie,
Tibshirani & Friedman, 2009). ¥ 3|HREo R de] 2~0]al = LASSO(Least
Absolute Shrinkage and Selection Operator)= 3] AT FAR7F Y24 (consistency)
S =314 ge EA7F tkHuang, Ma & Zhang, 2008; Zhao & Yu, 2006).
LASSO2] B2 HHg(convex penalty function)?} S|AAFEY] =719} 2d3gle] A3
o2 Zvlsh= whH(Huang, Ma & Zhang, 2008; Zhao & Yu, 2006; Zou, 2000),
MCP(minimax concave penalty)= 22 3]9AlFo] o & HHES F o5 HHSS
(concave penalty function)E ol&3gto X Aixog FHAF FHX|9 dAFS
oj&ZoitiZhang, 2010). LASSOS| ThE FAIHOR W It o] w2 A5 49
AtetAl edrh= Aol ok MCPell ridge(w®3]7) HAHEE 7K Mnets 283
o 2X tgs3AA EAE vE 4 Jtk(Huang, Breheny, Lee, Ma & Zhang, 2016),

gefstAbd, Mnet LASSOS| 3|HAlFe] BLA wAE =5 o = MCpet
Uil BAE AT & Qe ddge ¥ 7 S dE WRiolth dharR
g dats 24 Al dsaadd EAlIA hds] AREE ¢ okl ddste], £ <
ToE Mnetg 71 7R or Adest MCpel stk ©f ZHAEHAl A28
SHAPH, B A7 WFTE 371 o)l MEE BE e E3717] 918k Group Mnet
 Group MCPE 2833t} vt v IR AN} HFE HrE Ur|ad
ste] Fetog Agfslo] HAIHARI AN UFY Wre tvEd § bR
2golxe] e off5 AAsfjof sh=Hl, Group Mnet¥} Group MCP7} o|2gh H-4]
oz 23

Group Mnet?} Group MCPE 2o & Asict, At prll A8 AR
Ag e wA W) aAel el 93 7} Tl 02l nakel W
o u, As B X W) Rl i pl B T 0k, B
gy 4 2. o] wl X, et HAAAE G (Brys o By,) " B pAD
wep) ik

Y= ZXk/Bk te. (2)

k=1
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2} 33} 4= Z}Z} Group MCP} Group Mnet®] &-&$k=(objective function)t}, 2]
37} 4] 9 A WA S OLS(ordinary least squares)®] £2gko0]3, 1 F
A e MCP] WHgtoltt, MCP WA WARSE A\ 2 IAAFE dvpt 24
sz AAEIt} Group MCP2} Group Mnet2 2] 3%} 49] 12 norm&l || 6, || & &&
Sto] WEY WD Huom myd Aus A gith 2eEs
A dugkel =27l wep o5 concavity)s  Alojdosd WA £
(penalization rate)& ZAght. T AAIEHA Areiabd, s AlFe] dgko] +
ARF(yeh A)e] FEY 2 o o] wh2A] FHaste] 3|AAIre v AL Hol
g o 23 MCPS} Mnet2 LASSOHLE & HIH FAHXE AEs ok 2] 39
Group MCPo|| ridge &S F7lslH 2 471 ©o} 2] 404 ridgeE o= AEE

FE,

Mo

1=

AT A gk HAHRET N, 7 F7HERI
K 2 K
BT = argming |5~ H Y= 2 %8| + 20 JU Bl A V), (3)
=1 k=1

—%z2+/\1|x| szl < A
where J(z|\,y) = v

1
E’y)\f , |x|>7)\1.

Bgr)]net —
2

' 1 K K K
argming e | Y= N8|+ X061 10) + 6201607 1 @)
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Group Mnet 7)AI8ks 71Me B8 Fehde] 27)(gri) B WS A

v, 42 3

1. Group Mnet¥} Group MCP H|1L

1008¢] Group Mnet?} Group MCPE %3] E&% RMSEE H|WSILHE 1).
Group MnetolA] 1000¢] 28AS = Ht 53.3570¢] WHE7F Aeld whH Group
MCPE= 39.6871¢] W47} A=A}, Group Mnetd®} Group MCP+ RMSE Hi3}
FEHRbel| 2lel 7o Afel7 AT ) JHe] wgrm Hade] At v FF

k:«

& Z45He Kovps AR B W5 7 UEEAY BAVE WA SR vk
Aetgong B AFtollx= ridge A o] F7HA Group Mnets 4 7Ho=R
Aot
HA1
Group Mnetit Group MCP H|w %

B B I RMSE Tz RMSE EZmA}
Group Mnet 53.35 0.3076 0.0068
Group MCP 39.68 0.3050 0.0068

2. Group Mnet #4] 43}

ol
r&'ﬁ
rE
o
=
b
X,
J
rﬂ r
_q
(@)Y
&
:|:2
X
(E
o
rok
ri
m
2
)
i
£
_q
N
W
=
_1
(L
ol

23ollx Hded 4270] s



SRFEAT HB1H M1

o 3 37 {40 W] Hr, Sk, HWpS AT JiIEE JHolx] A
g W 28790, vl dofa] AelE W= 14719
q 2?2
Group Mnet & &4 H|4=(selection counts)
HHE ZEksl4 >1 >33 >50 >05 =100
SESNPIEN 64 54 51 48 42
1) ZHQIgEr dof B
=3
XS MEE Jfolgte HA HH2(28TH)
4 Ny R ARY AN
YGENDER A -0.0262  -0.0305 -0.0156
YTIM1J02 7MY L 2 AAEE AIRE 0.0068  0.0065  0.0077
sk] dol: ofele AL F23| AT Wt

yiNt2a2 O H “]] ol A= T3 S 0.0067  0,0040  0.0108
s3] 3l

YINT2A16 8¢ deof: 353 uj Algte] & 7ich 0.0375  0.0349  0.0411

YINT2B14 8] =y|ed: ~xz alopr] ERalx] ¢k=t}  -0.0380 -0.0383 -0.0331
ate) W AF7A ) AlelN U ek

YPSY1AO4 o = 0.0155  0.0151  0.0161
Sa3%k ZAES o|Fo] Wt
BBk AHoR ofF YR AlgEel 9l

YPSY2A03 - 0.0120  0.0054  0.0206
o e
AolEF7: Wz U= U7} odds 4%

YPSY3A02 o Aletolelm Az} 20.0329  -0.0343  -0.0301

YPSY3A03  AolEEzh U= Ul7b Ao] mrlam itk 0.0440  0.0408  0.0510
AolEFh ve 7t ARl wle A

wpsyaan  ESR W At =7 A 20,0166 -0.0229  -0.0154
gl it
FoldE QB WEHr s Al &

ypsvaaos e SASE A sz WA o0 oes 00592

o 44 et
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Group Mnet 71455 71He £8 %

5}

A 17)(griv) T A5 B

HeE MY £ - e G~
YPSY4A04 ijjﬁ JEt AN T S 2 4 20,0223 -0.0258  -0,0177
YPSY4A05 jij‘ii__g 'jf:r ZhEe] Wepd A58 e -0.0335  -0.0351  -0.0305
YPSY4A06  FofRE IR uf xHESHA| ool Q7] FETE  -0.0473  -0.0510  -0.0456
YPSY4B02  EZA: o] s de we wiy) ok 20,0325 -0.0338  -0,0298
YPSY4C06  AlAIEA AF 1]t 0.0162  -0.0236  -0.0078
YPSY4E09  $-8: A=} g oe)x] ek A P 20,0241 -0.0277 -0.0176

o4 25E8E5S & o, A7 osid
YPSY5A02 o] Bt 0.0058  0.0020  0.0093
YPSY5A05 :jiiziqu ?37?]%37%31 SlFIRt= 0.0313  0.0269  0.0346
= Ae 3 3
YPSY5A14 f—%rrimliji jﬁj aq_:j@]eﬂji R 0.0338  0.0335  0.0343
= R = =
YPSYGA03  FelA] 34 <degt 0.0149  0.0113  0.0178
YPSYOA08  FFelH] AdA: 7FAF< -0.0315  -0.0395  -0.0194
YPSY6A20 o)A gA: At 0.0318  0.0315  0.0331
YPSYOA25  FFelH A AAkmarshe 0.0084  0.0002  0.0105
YPSY6A26 Aol A A 7l 0.0394  0.0360  0.0415
YPSY6A29 o) A AplRte] HX= 0.0248  0.0157  0.0305
YPSYGA30  Fe]F XA oilo] we 0.0407  -0.0445  -0,0330
YPHY1A00 — 7737dH): 27238 7} 0.0427  0.0374  0.0438

YGENDER: 0(&=}), 1(o]=})

YTIM1J02: 1(13 <Hgh), 2(30%

5QAIZF~3A1ZF muh) 6(3A] Ik~ 4AIZF m Ry 7(4A1ZF o] )
YPSY6A03 ~ YPSY6A30: 0(A & <F 3h), 14 =)

YPHY1AO00: Likert- 1(13] 7173}%

erth-4(il$ Az-eieh
|

ulah), 330%~1A1ZF HRh), 4(1A ~2A1 2 wlgh,

A WF A RE WS HE: Likert — 1(A8 1%A] Frh~4(uls 13t
* M 2= KCYPS A& =49 5
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W], SJSRY(YGENDER)o| FHAHL} 7|7} Wighal, o7pAzE & Sl 21414
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ABSTRACT

An exploration of the variables relating to middle
school students’ grit via a machine learning technique,
Group Mnet

Yoo, Jin Eun” - Kim, Hyeong Gwan® - Rho, Minjeong"

Previous studies on adolescents’ grit focused on testing the relationships of a
small number of variables based on literature reviews, utilizing traditional statistical
techniques, The purpose of this study was to explore the hundreds of KCYPS
(Korean Children and Youth Panel Survey) 2018 wvariables and to construct a
prediction model via a machine learning technique, group Mnet. Mnet is
categorized as penalized regression among machine leamning techniques, and deals
with the inconsistency and multicollinearity problems of LASSO and MCP,
respectively, Group Mnet also handles categorical variables, Specifically, this study
repeated 100 times of model building after random data-splitting, and 42 variables
were selected out of 301 after selection counts, Variables measuring academic
lethargy, life satisfaction, happiness, creative personality, health status, parenting
style, gender, and relationships with friends as well as teachers had been
investigated in previous research, and were also selected in this study. Newly
found variables included predictors relating to self-esteem, cooperation, depression,
attention, aggression, smartphone usage, and fandom activities, The significance

and implications of the study as well as future research topics were discussed.

Key Words: grit, penalized regression model, machine learning, Group
Mnet, Korean Youth Panel Survey(KCYPS)
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