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P2 AT KI32A M1E

r

r.A &

2utEZS] {3 Fode 2l Ao Hods grHeR AR S
2uEES o] 83t AA| oftME dhs ARE i, AREY WF =
S AETRBian & Leung, 2015; Lin et al,, 2014), 20[EZ ARA= AAAIZ R
Folal lom, AnEZL RS Bkl B2 AllAl floixes oF 2 4k
F7F HAckSamaha & Hawi, 2016). 53] f-eglugte] 2nrlEZ HFEL ol
0%E EFEFG MG A, 2019.8.29.), AlAl 277l5S tIdoE 3t AmfEE H
FE AN 195 AAB IS SFTHKBS Y2, 2019.2.11), 2 3438 2
EZ Sk Argt AnfEE ARgo=R sk Az A9 T EAlE oIsklth
(Choi et al,, 2015; Kwon, Kim, Cho, & Yang, 2013).

ZALEZ o)EL AnfEXES AUAA| Hol ARESRAL, AMS 2R FAIBHA] X
sl LA LA - HAH BES Av AS onSthAEA, A3, 2020).
HZ FE A7) A QIEY - ZRlEE o853 XTZAY At w2
H 2RtEZ ofE A AAETol FEHRAAL Jth AntEE ofE uLdT ¥
A AT HES ARISET HAdTlA Edon, FadIdM e T8l
A, 25, LSS, Aol Hlgte] AmtEZ ofEd| FHokgE o= e
GHHE7 | B EAE, SHIEdlxE, 2019). o|gst Ael= AAA - A4 -
AAA o] 73S o] Fofol sh= Fande] Wy 548 12 o gt 413
A AR & 4 ok
Jade] AntEZ o gt wAlYAE vige® o W /A viEs 9%
o 77t AL Sk, AFATES T2 A, & A1EA
g2 IRl B, ROl s, FR-AR 7F AT, StwAEAg, el
3 Wl FESte] ol Wl AvtEE ofF Ite| #AIE el
Aol e ETE ofSAle] AntEE oEwrt =7 e
(o778, AL3], 2014; osht}, SkEE 2018, 28, 2019), AUFEE o)& H
THOE S-E3A Ut o] GSEiEr Aol n(=FH, Ahd, 2016
, 2020, BRAd, fmlss, 2019), HEEeld AErF Gprh(HR7E, Wgu), 5%
, 2016; A9, 2017), e 4wl AdaidT A daEEA] st
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WA ARG ] EAZ 22 Hhde 2nlEE oF #Ad WS FHog

of YA AHS Amsl Wil 7 2 2Fo] Holsh] MY & 9l
AR o7, FHFQNINE SHIEE TSl g ATl U wsE Adsh
oA Aourh dad BeE 7o) B2 1Y 5 gles o WeE olgd
A7 Aashche 74 AT,

ol et B AP WHNARYS ¥ sHoR Mdsle] Pade] ArpEE

re

o} wdd WHeE A Welx] "kl YAlsks 71l EA R
< WS ol8ste] Wk wel Aol A2 W] IHATE Fashs WeR
HEE Adfsl] whell e $A 71 gl ), o] Jhe] WE sl
BT 5 IeHfRle, 2010). o]Fx HAHIAREL By FU W] gl ARt
o] ot HEH A 7IRelMet 22 A FEo] offdus 5Ao] Stk o=
ARG CF o FIATI7] slste] Zaks HAaAPle Bl 93d 4
A&

WEE) ol mash Rotel tlgabdiel WHALAL 4a7 (e
7, 3k, 2019a, 2020 M7, AR, B, olded, 2018 #3112, 2016 3
& e, 0177} o BRI BAE B 498 A7t ofd musl o
Stthe ol Tele 54e sele 4 otk B dTe wasmnde) ¥4 R
S ¢gke] FHT AQEE 7Hel Post-Selection Inference(lee, Sun, Sun, & Taylor,
2016; ofst PSDE el A8skalrt. AefshA, £ o] 542 Hande] v
E oan 9UY WEES P w5 7 WS SISE Aol olF sistel
HAYS AR O 7 ol - AW ud ZANKorean Children and Youth Panel Survey;

ofst KCYPS) ARE HAska WHARY ool thek BAH FES UAISI,

2

1. o]&4 w73

1 Fady AnfeE ofE

sulEE ofEe B CwlEE FEelehs golx AMgEIglort, ZulEEe] o
& oE BAE AE F5 BASY PEs] Slehe] wEE oEolehs golx
A SR RAAEY, 2017). FE e BAFelA folz Yt A=t
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HhElojof s AwRlu] o) ARs]e] ddel] BHs) Ho = 77190 2nREES)
S AM-S TEOE FHAFEdE Felrt dvka Adslely] witeltt &, Znt
ooz ZntEZS] At AME-S T o] ofd oEo= APFgolste] X|=T}
opd M-85 A=t onl7t FoEo] QA R, 24, 2020).

ZnfEE ofEe Lt AnfEE o]g07 AnfEZ| thgt dA|A(salience), 24
25 (self-control failure)2} FA12 ZZH(serious consequences)E FHsH= JHIE ]
ECHIE 1A REAR S=AHEZEY) 2019). AL Tl oM zniE
L& o8k A siglo] v e TRl 7P $a3 EEo] He Ao
o} 2AAHE o]8AP) 2ntEE o]8-S ERle] AgH AR BAlBhs FEo] u
2 & oujeiH, A A 2nPEE AREO =R QIS LA - AlElH - AREH S
2 FAQ A AFFE 2rEES AEHoZ A= AL ov]gitt o]
T Aado| 7P ol A¥sle AnEE oE F3e A IH I EAHRT

AR SRl UIZIE Y 2019).

-
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2. ZRlEE o)F B W

ol

SehEE oo Yk AT ZFAARE B, Aol ol=rH et o
el A=A HadFele ZFSHY, S8, 1Sl BE EgE, 3
d%e S3o] e B4o] oldHel Holnw SwFe TRel Asy Wt 9l
o mebd o] Aol NG ABATE B Ape] B ohgel e wheE
JEe FHF ATZ REUSS WA SULEE ot Base] ATE WMt
KCYPS 20188] $7-2 ule} 7jenier wige} waas wee skl Ashe
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AR B TALGoNM O] TAH FE Hade] 2mEE o

R

2016; £37, 2020; o]SH Q& WX o]HE 2020; AW, 2015 &
2019). 22y olsht, F5E(2018)0] ATelME TS Alefgh 155“@?% o}
Aot -3 2nfEE oE Tke] BAIA folido] RIS olshv, e
(2018)9] <I-ellA Stel Augle] AR SR frofgh Wy 4ol =3,
A2A20160)= FA4o] Bro| S} AnfEZ oE 7ho] AAE vl ¢
-5 HolFEQeh T8y AT, AZIL(2019)2] GFME T AnfEE oE
1ol AL FAACE folshA et

B Tok AXNS(2019)9] Aol 7P 2 FFES vEhd WFe 2EHA
2EfE PAFES d&shs A¥R82 5 sho]™(Van Deursen, Bolle, Hegner,
& Komdmers, 2015), St B 7P X2EdAhes 2IEE F5| IS vty 2E
gl A4S AR ET 791 thA] se] FashH(ela|, 2017), olHgh wxdellx =}
7VEAE, AN EH, Aol 22 el Wt AntEE oER P ATEHI
t} OyRe Hsgoa;toﬂxi AZVEAEFEE, 2018, o4, #8F, 2013; AW,

2015), AP1EsHH T, &3], 2014 olm|, Bay, ARk, 2019), AolEgiH(e]
SR}, OFpE 2018; ©54, 202008 2nfEE oF 7he] RA AFyHA) SelEd),
9] AR wrole AE, A, ot B, AlS ZFe] A3 diAlR o5

o] WShHTE ARlEE oy} B UeRtoil(AST, AL, 2019, 28T,

2019), dde] wE 2mlEZ oJER zo|} TAHSR fofshA] 2 ATE U
tholS8 9], 2020). AAT} AnlEE o)X gt MPAT Fo= FA )b].‘-v o w
gk A7, R3], 2014)9} %—ﬁlxti WAo}ZI oroo HWud A7(o]3d
<], 202007} SISt A7HIE, &5 9 AK Forle o7t &l u}&ﬂjixg

A7, AAE, 2015), A& Lol 4 HAdFH ’\U}Ei o=zt v YetHE

213, o], 2018).

(<)

B2 dAlEe] FES w3y Has HE FSHERoH, dite] dTelA
Brol FEHEr) BAHALE 2nleE oEnrl =] YeEti=Fe, 714,
2016; w274, 2020; ¥k fr)&, 2019; ofafd, W&, 2014; ZH, 2019). 1



ofr

P2 AT KI32A M1E

r

g FRo| el AnfEE ofE Zto| WA} AR foatA] ¥ AT
(o}, o5, 2018)% EAIEF3IT.

FE FSHE ool R e VS #HdE AyAT Bl R o o
AkaEol UATE ST ATrollA FEele] of2t HAlE AnpEX o] JFE
H)x)E Zoz YT 3], 3%, 2014; o]&n] 9], 2019). e} F= ozt
I 2uEE o)E Tholl= 233 #APY glokal s, 2017), SAIH
ool EAIEHA| SFertal BHalgh = IIEHel-3E 9, 2020). FEeke] ofF
Al dIAAY 2 b Ak HolElo] AntEE o) s v
CHAHEA 9], 2010). FE of#} Heo] B Ex 715 oiknsd) AnfEE ofE
el AIE B A7ES JIA rkiEo] AvtEE oERS At B
wskdri s, 719, 2017; A3, 2018 2@, AAX, 2014; ol5F, EHE
2013; Z¥1, 2015).

ST} efjofxke HR S o} tEo] 2 RIER e e
73 Attt Aol FuENELET} FEFE AnfEE oERTL W
et ok ol7td, H&3], 2014; o]Fxl, &8, 2013 GRl, 2015 &, 2019;
FHZI, 24, 2015), AF-HQ018)0M = St et SAH R FofskA &
ot vRRIAR, Beefolzte] Aol wefofRte] ol ARS|E flSolu Althe
BEA FeTE AUEE OELT) W F08 Hug AHAEsT, AXS, 2019
Ir_tz‘ﬂ] A9, 2017; 983, “c?ﬂ_ﬁ, 2014; Y1) 2015 FA%1, 2734, 201571

f
2 f o

;

re,

© W, AR R FoebA] %2 dTHeleE 9, 20200% AT
2ntEE ofEd ddd ‘?ETOH% PFEE AR FEERARE, 2018 o3 ¢,

2020; oJaht, g, 2018), 2WHEZ ARE ARHFHZI, 244, 2015), AldF=00
AJHJ, 2018), SNSZ=(HI/AdRE, 2018)0] ATt AAET gl AdE=H SNST=
FEO| BEFE AEE A FE B 3 UEiith 2viEZ AR SeE A
el wet gxkon, ofghile ARl #Hel 9 TR, HEHe Ads Wol sk
Ao yehsitholahdt, d55, 2018).
ol g o] AYAT= oY 7HA| WFE ARgStoH, tefdt W 2goR ¥
G290} AnlEZ oE 7] #BAE B D} ol& ¢late] W] HHFH, wiyf 9
24 B AAo] Afnl} AHolslgon, BA Ay EAE Golio] AxEA] =
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TPk el SRS W A B AE 298 4 Qe B
oz B3| weelr wE wAY A7 BN R otk 2wyl 9 o3}
(Futoma, Morris, & Lucas, 2015; Kim, Banerjee, & Park, 2016), -FZ18HGhosh &
Chinnaiyan, 2005; Lu et al,, 2017; Ma, Song, & Huang, 2007), AHAEsHMa &
Huang, 2008; Wu et al., 2009), &8HFan, Feng, & Wu, 2009; Rida, Jiang, & Marcialis,
2015; Zou, Jiang, & Tsung, 2011), 73A|8KPanagiotidis, Stengos, & Vravosinos, 2018;
Wang, Xu, & Zhou, 2015) 5¢] EolojlA FfA|3Kregularization) 7HOZ2 ARE-EL
AUt Abl ol Blgke] FriH o W 4 B2 ARE VIS RIS HAA
FAHS AREsle] B u) vy 2 BEFo R 8 o A 5o B4
b ool el AN, $F9, HEA, 2011 /431, 2016
Tibshirani, 1996). BFH, FfA|s} 7] AR W 71 ARl FEY B2

o

Agole W Ad VPHoR E8d 5 glor, ofgHH wAEEEE Folo] o5

N ]I'H
i o
T

¢

~L . D P
Beargming [ Y= X815 + A 2.15)1 A1)
=

j=1
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ST M32d M1z

4, HHB|HEH M TAA FE: PSI
HHBFARE L dEexs Hoskhe X3S 753 flste] HId %
EEBER(frRle, 2016) EAHB|FARGNM S TAH FE2 NFHoEY 74
21} ojele TR Yt Hastie, Tibshirani, & Wainwright, 2015). H7H 3|7 53 ol
EAA FE2& F357] 3 o7 A7 JP =P e, HT PSI(post-selection
inference; Lee et al,, 2016)¢} debiasing(Javanmard & Montanari, 2014)3} 22 7|H
E0] AU
PSI®} debiasing?] 542 H|wshH v} 2t} WA debiasing2 )4 (sparsity)
714 stoll TiAIskE FAHAE Q7] Slste] A REs 283t webs a9 2y
(submode)& A Bo7t glor F4 ANE =gd Alzriie] AuAAl \A|
Sth= Aol Qth(Hastie et al,, 2015), 12y AA] R &83le] FEsl2=
g=A- (multiple  testing) A] AthEo g REZl HA AAE =ZFdHH(Hastie et
al., 2015; Lee et al,, 2016). ¥HH, PSI+= LASSO7} 00] o}l RE e 29kt
7Pg8lal LASSO Atz deld Wl wiste] 235 FES AR webA
debiasing®] A9 TR FEo] Folethe Aol Utk ©, PsIoAE
TASSO7F 00] opd RE FRFE U= 7S S=8lok sk, LASSOS)E 22
BERARrE wAEeel Wl & o AEsE wE Hudte 2eugaT)
o~ YJtHBithlmann & Mandozzi, 2014; Fan & Lv, 2008; Yoo & Rho, in press).
3] ArtEals BAEG g8 lm 4 Al O 7PE S5 8E0] U skt
T Sk wEbM ALRjEe 8RS EAehs e PSIE AEEith
pSI B sl Thd gtk WA IASSOE Sallstel BHS TEATHA 1)
LASSOSIH AEE a7k B4 AIE(IDe] Solha, A ehe Wit vy
AE(— M)l SoZH2] 2). LASSOZ 2% &S Karush-Kuhn-Tucker(KKT) %
(e Fmalel, 4 3 el Adee 3 B4 Azl Tk v vel 2
s7F Ha, &4 AlEe] 23R = g HE] w9 =82 1HT 27 "o 4 3
L HEERE wo ue 2 4 9o BeAa) po) Al 49] i s = EAJSE Alekz
A0 A7} by, B AkRAA 4,9 b2 UFH, o= LASSO EFdlx Al
5 13 b= M, s = s} o] A (polyhedron) FeHE Wrhs 2] 52 e

€
J

ot Mz N
R T}
o mju

Lo

f
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}‘o
1l

I A3} pSI] 2R BX (2 6 Aukd AvEE(truncated normal distribution)
& w27 =Y o] 2XE niH SAIA FEo] o]FofxItt, psiel gk t] =bA
3 A Lee et al.(2016)S FH1slry] npgit),

A
|
(it

z
)

i
fi

R
X,
\r

M=1{j: 8, = 0} 22
XAE(XJ,,w —y)+As=0, sign(w)=s, O
X', (Xw—y)+ =0, [lull, <1.

{sign(w)=s, lu |, <1}= {(j?g%j;)y< (2?5%3)} 2)(4)
(M= M, s=s}={AM, s)y < b(M, 5)} 21(5)
iy | 1=} 21(6)

1) A= e

shtols - AAdsd2AF 20182 2018 71FE ATre] 25w 48hd, FEa 1
shd AshS Tty Wales FE8te] 24 ARRE £ AT A=0]
th 2 dFe S anlEZ o #E WSS glEly] 9J8ke] KCYPS 2018
13 2ahde ARE ARSI e Ak 20199 A BA] Skl 28hdo]
A Y 2,438 (FEAY 1,318%, oSHY 1,120%)9] ZHQI e 2 gy 3787
kel gk 8 #kelot,

Ag= ohea} o] Aefslert AM(YGENDER), A8 Ao/ 544 SIHYACT3A00)
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AT M32E M1s

AN
=3 AT WEE 54 = 7&%&&% HEsI, A& 59, duy A=
F34 FH7HYINT1A00), 8H] M Z 5 (YINT1B00), e (YEDULA00) 2]
‘6 BNy A w8 (YFURlAOO)«] 5 REgy, I=dE s

ArU W 4T GEE ASEes Saten S8 S 3 ¢

B
)
r
m
2,
N
N

ﬁ
i
2

e 2 AR AR 3 9971154 BRE ARSI AR B S se,
s 2o el Wa, YO BEsstn gud AN ,_% 3074e] Bl

FH(YPSY6ASC),

iZHXl(ARAl ARA2) WFE *‘ﬂ“é}%iﬂ‘r H
k-NN thAPHE o]-8ate] thAlgkelrh. K-NN ﬂ%ﬂlﬂé
gk olsll % Aol A Al A gk gk o R G o=,
R, 2019b; ¥hAE, W9l 2] 2011; Jonsson & Wohlin, 2004), Ki= Jonsson
& Wohlin(2004)& w} $Hd¥= AlElge] Ala 3l 398 AREsEith

fo ¥
=
X

=1
KCYPS 2018 Ots - EAHE XAl HHA(ZES)
TAjod s
el Bee] el s
. SANRKAZ/7PHT A, B ggAzE, Sealrt
BN 7 sl=0ly aE = =, = , S| ,
ge ]L}_— oHE% 047}/\12—1_
EERE A wy} Ao F3d 7], a3 uEs
PRI
soHE Bk e, ske] B
sl A2AY AU wsrE, geEy 2gelr
=] ;ﬂi
=T W=7t Az #E gs/es
Dy, IEE 3ro] wEL
Al FE PE7}
of gt

Aokl Aolezzt
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WA ARG ] EAZ 22 Hhde 2nlEE oF #Ad WS FHog

EIT e
fiol  Zetey ool
AAEA FolE BA4 AASE, ASA 99F, 52
dsod  wud
Fold  Aeld 44
7] Z18(Grit)
_ w1 AAAWAD 57 D W)
e S Aol aAE G5 2 )
T AR L, SEARY, oA A
EE 7], 257
WAl AMEE ABoR Ale B4 W oen
HEARE ok Fol 34 4 vEe
T2 Germs oo g ar 9 wa
. ARAE A dolRlemir 4, AY 2% d
o sugg Sl wEs
sm a7 e
A} WAFEA
g PR wmds 9w A
FaUE el AR, AeAAA, A, PR, ndey
) Mesi4 o praws

25 Ay e AA EHl AR HE AlRe] S = 2,438, AHae
26075}, Adrse e wgrel BEed Wee R A ee B
13 2oEHEA 9], 2018). FAIH R AumEd, JiQE Wdds EARE, A%
e, A=, AR - G - g T, B, AApd o] glon, wEehd W= v

A, BE - BB, s, 1 B W 9ok,

¢

HRSHGE0] AnpEE o)EEi= KCYPS 20189 AVIEE oE% 157 Hite] H
#rolm, Zh a2 1 A 2HA| QhtellA 4 e 2R 47 EAEY He
ot} 157 &8 F 5, 10, 15914 &3 7NE dlsllon, M4l 255 2v)

EE &V} E5-5 ouisity vk Hsght Hogke 19 3.87, He
214, TR 0,47, 3E0ks Ik 0.870]iT
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SIZXAHT M3 H1E

S

[\
S
i)

R
3 T 1LEEANE 7)F08 &R \E AUtk 1ASSO RES TE3al(Hastie
et al,, 2015), 75% LASSO R thate] pSIE AHaste] WFES] FAF F94

*
o)

2t} WA 10-fold WXFAZ(cross-validation; CV)S 2A]

O

2 B OV ARE FUS e FEF F, REF AnE o] £U 2
B35 A o] RES P HY oA S g wEs 23
]O

2 ke PelkAA
u}

Y

=

2016), Bgh B Ao B¥ 53 PSIE 100
g %, Meinshausen & Bithimann(2010)¥%} Shevade & Keerthi(2003)5 3aLa}ed
wle] wol] 7} uase) e 0 BAH fold Hel AE Auskch. o
& AYAS(selection counts; 71 A8, =914, 2020; Yoo & Rho, 2020)2}
&L, 1, 25, 50, 75, 10082 71508 Azjste] AAESITh AEAFE ARgsE o
e OV &8 Al AR Bl i} 2885 A7 gEiRe 24 3 dibHes ®
g A9 dxgo] F=HA o= AoR dEfA QU= LASSOS] 5/d(Huang, Ma, &
Zhang, 2008; Zhao & Yu, 20060)< 11e}a}7] $lgtol},
Am Ayl 2 54 B4 A ARSE Z2ale Rofo), A3t tiA|olks VIM(Kowarik,
& Templ, 2016), HASARY F=3} pSIol= 42 glmnet(Friedman, Hastie, &
Tibshirani, 2010)3%} selectivelnference(Tibshirani et al,, 2019) 7]X]S AR&-3}Ict,

7

1. LASSO¢} PSI A3}

HE BX xB8dA 1007]¢] LASSO RES Ao, ZF LASSO E&oA 4
g HSEE gJoE pSIE ettt & 29 & 32 F5H 1007]9] LASSO BF
o] Z7Ie} MEAleE Aelgk Aolrh i 29} o] LASSO BF =79 FH&Eghe 58,
ke 78, I (EFAADL 67.48(5.33)0120ck. 3 33 o] 10072] LASSO B
oA 1Holete MelE W= 787en, 25 o) AdElE W= 707l, S0 FE
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ABSTRACT

Statistical inference after variable selection in penalized
regression: Focusing on variables relating to adolescents’
smartphone reliance

Rho Minjeong” - Yoo Jin Eun”

The purpose of this research was to explore variables predicting adolescents’
smartphone reliance and to provide research-based evidences for possible educational
interventions, In particular, this study employed post-selection inference after penalized
regression in analyzing KCYPS 2018 2nd wave data. In order to consider the
inconsistency issues of LASSO with respect to variable selection, this study repeated
100 times of model selection and post-selection inference. A total of 17 variables
were identified as statistically significant 50% of the iterations; the variables
included predictors relating to conversation with parents, leisure time, satisfaction
on academic achievement, academic helplessness, attention, amount of workout,
creative personality, and grit. This study bears methodological implications as one
of the first studies to apply post-selection inference to social science large-scale

data, Future research directions are suggested.

Key Words: smartphone reliance, machine learning, penalized regression,
post-selection inference, regularization
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