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o] gt} dE So], AT Z2gHo] Y] A2 ALEE FFAA7|=7),
BARE] Folshl FEAILe] ol rb Fo ALt BHL E
BEEIk AARAS LAY o LAY BAS U] A A2
“AS] ol 7 eel FAAIolok S, AT AL A
w %XM‘EJOH sl oA vmsti st 5 el 54
THMumane & Willett 2011). 12y ARSpst o ftofA= o84
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Shaa g ul, A EAS Teisha gk BARE Fol Aekt ue] Ad

EX
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O HuE 49, § AR
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fiy
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S 7E Aolols BAES] ERpAL el BAEE
Zofspr] 41 olu] 7H 3 QISR SA7HA wgE THs el Sk AAR HaeT
Sof ojstal 7bge] A50] U B A9, Rmh BAE Foldk Ho] U
29, FiE 711 S BAEE] o ol Folekt A0R Wug vt g Pe &

g 2006; 2317 - &Y - A3l 2018; G A 2008; F-241 2006). wt

’\i A B4 FAISHA L EE SAREES anelle e Al 5
goll ofzt Hol7bA] EAfEo] UL 7RsAo) ek
S 2ARATOA HQE ZHe| HBAE BASH] S8l ol Z-8E=
2 PR S S ok AR RES Q1L F(causal modeling) S

2]7]%= 3}=4|(Kline 2005), o]= Aa2E EA

Foz dAstol ZHs] miol 24 o5 1} A)
o) A4S BASEhE AV S4o] BAEA %8 Ao, BT 1



A sldBes Qg BAY 4= vk FRYRPA R, 53] vzl
(mediator)< E‘?ﬁ}"ﬂ i o A h= i %‘*2% %1115}7] 7F o B3sk
ol YRIHH eI 2013). HH7H l
SAIsE7] $18h % Jeaele
A, WA} FAHQIS] A, ApHI FA] i
7o) FAPAE e A5 AReiFolo stul, BAIIo & Wele] 47} o]
U ndo] GASH B A7t wrAsih REI7|7F A E A
Fqalop & mae] 47h Solu i BAE Ao 24| ofelNls
SRS A7 ofafet SR <la] FRIAARGS Bhelo] TS Ha
/18] SIS A SE BA g gAML, A S4e 8
debe 57 olste] AR Helka
s o7 2012; w2 - A 2016; HFEAZ: 2011; FEZ- QAT 2017; ib}
] 2015 ).
A AR
sz a4 4 gloml, uehy djcle] ek w :
2 SAY S mAsks Zlo] Fasit) ofuf ti¢ro= areE
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o 22y o] Atz ARl wizfHle] vX= Pt HAHMlo] 2
Helof vAle ey s st d7-E AF] d2ol, LG e &
=°] dsiAe s 3Tk oS - A (2012)3 510 7(2016)2] 1]
M AR HiRt FdEeE FAske] vzl A 8staat skt 12

o%14(2013)9] It w2, ARV iRt FFH,E Fgsto] &
She oM ARl wizfHlel vA= aap e ‘AA/lo] AapHSl
off MRl AHEI} = AoeA FHEA, wi7fcle] Aaplel vjA= At
M de7h FYske Aoz UrEP*q oA AF AT M F=2 AR
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(common support)] SR ARt F&ste] BAEE 4
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g, 0|2 Hkslr] 98l M3t QB /1S (stabilized [PW)E E83H= 7o)
etk Hgs) ASgET A= AR BAS aEEkA] oA Ferl =
= Yo, Pl JSETISAIE B85t BAReE i ST

2lo]& ZEoj& 4~ Qti(Cole & Heman 2008; Xu et al. 2010).
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I, 2o

ool Aadae] Eeuo] the A} 2470 Hete sy 9
o molawe AAsInh BeAgeAE Eake] Wrktue cffectS AT} A
A 4 o) whiel, i mRN maph Aok FAEEA N A5Y
S olek mOARS Bl v hmaol Aeae] Beul wet muh F4x
7} Askido) oA GekAleA] HlaLsic

1. Zolsio] XA E7!

wolAlFle] A 270R, WA EHA7]: Kline(2005)S Fiste] 1xut
Aol A A2 FE| gtk IOOES‘i]r, reckler(1990)«1 7]%% Zrarstod]

= 2l

el 2719 Ao Halw o2y weloz UH7H‘*1°Ur 7:’4
= Gt aitol % %I(true effect)f’_ 0o
ofsff A} “U}Ur HaFEo] et
UEAE Elseltt EXﬂoHOF ok AR 54 W2 ¥
1] 2015; Coffman 2011)0)|419] 2A-& #alste] chHzF 7@-?{—-&;5% H ‘%"Q.E
4719] Wel(X1, X2, X3, X4)S AL, AP EAo]
22 AAREE ] A 9l Cohen(1977)9] At=17] rof

o] BIQIX1, X2) 22 aAr|of sfjFshz .19 S 7L o 2719
HRI(X3, X4)2 2t anpar|of sfdshs 39 FFHS 2= AR AASH:

rL
r;u_
,L
2
%
R
>
[\ )
(e
>

<H 1> Zo|dH Xzdd =

T 27
FET7) n=100, 200, 500
awte] z+ Zhtrue effect) 0

A B wele] ) (X1, X2, X3, X4)
AP B3 AR B4 7 A 0.2

olEiele] x| ol 0.1, 0.3




A U stel A Al

g

= 7J°ﬂl:-— FHEATE & ¢ eBR AR BAE
o=
E

0N/ 1 02 02 0.2
Xy 0/ 02 1 0.2 02
X, T MVNoF 0.2 02 1 02
X, 0/\ 0.2 02 02 1

A WQUT), wlAHQIM), ZIEY)S AH E4 welake] A
2712 wreste] okeol Lo WMo ANk AXMAY A9 ol
o7] ] AL AL WA e
Blole] glo] HRH-0)MTE 2w 19] Zhe, AL A% Fho] B
oW 09 e FMHES Haksgch

T =01X,+0.1X,+0.3X;+03X,+ep ep~ NO,1)
T=1if T, >0
T=0 if 7, <0

M=10+7T4+0.1X,+0.1X,+0.3X,+0.3X,+e,, e, ~ N0,1)
Y=0e¢7+0e« M+0.1X;+0.1X,+0.3X;+0.3X,+e,, e, ~ N(0,1)

ZF Ao A ®2A7]E 240 mef n=100, 200, 50022 HIpA|A 70 R4
3§ 225 A5k HoAde 22 10,0008 HHE A8 (replication)s}% 1,
A AN 9 Aol R3I43.EZIWS FEsHATh
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A 7 A, AARADE o5 Welom YHRonR BA2E oL
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° A (bias)ehs A4S 7|Z0R 3
7}tk Mo)(bias)s 7+ Al 2AF Fate] Waro] wuke] F 7t Auht
EAE aoksle A5, Hole) glo] 00 F7he4s w2472 4

3hAjo] rhal H71s 4= Qlti(Hoogland & Boomsma 1998; Mooney 1997). 9]
A Aol FNT 4 YEE, FYAT) HEUNE W WYl

2)4=0] 3} Ho|(standardized bias)9} HoAELAHMSE)= <3 2>9] Hil

Bias 04 7
L s N_ps(gac‘ﬂ)
03 el o T-PS(Z¥2)
N . ’ ——- M-PS(Z2%3)
Ty A o M &
02 A Lo o TM-PS(Z4)

T>M M->Y T>Y
21t 72

el 2EYH OE sa FYX|Q HO| HlW(n=200 )

]

1) %3} Wostandardized bias)s HHEAIHN AL 2P BTt F ghe] Hol(=He)E
24 5o BEUAR UirojFo] AkHTh HaARLAHMSE): Hole] Ay 24A5e
S Tisto] AukE 4 gk

'

B



AR 71

7oA FFEE 28T AP 54
<E 2> ZEES BRWH 02 BN 23
TE . N-PS B3 TPS %  MPS 2% TM-PS 23
ER = (w31) (2H2) (233) (134
Bias 355 -.085 .001 -.011
M Std. Bias 1.853 -.382 .005 -.042
MSE 134 .009 .010 .009
Bias 197 177 .003 .010
M—Y Std. Bias 2.016 1.428 .018 .069
n=100
MSE .041 .044 .004 .005
Bias 285 -.067 .196 -.021
Y Std. Bias 1.490 -.303 871 -.082
MSE .088 .009 .074 .010
* mean of valid n”: E&1=100, 232=89, H¥3=71, L34=68
Bias 355 -.060 .022 -.014
M Std. Bias 2.604 -.402 150 -.088
MSE .145 .026 .023 .026
Bias 198 191 .016 .026
MY Std. Bias 2.884 2.219 176 264
n=200
MSE .044 .044 .009 .010
Bias .286 -.046 226 -.009
Y Std. Bias 2.083 -.302 1.520 -.053
MSE 101 .025 .073 .029
* mean of valid n: X&1=200, 2 &2=187, E33=165, = 34=161
Bias 356 -.032 .044 -.012
M Std. Bias 4.159 -.355 .501 -.126
MSE 134 .009 .010 .009
Bias 198 202 .029 .040
M—Y Std. Bias 4.566 3.819 526 .683
n=500
MSE .041 .044 .004 .005
Bias 284 -.027 258 -.001
Y Std. Bias 3.301 -.298 2.902 -.006
MSE .088 .009 .074 .010
* mean of valid n: X&1=500, 2 &2=483, R &3=452, H34=449
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RO A AR 54 SAISHA &2 N-PS KB A= #AR<lo]
7RIl mA= B3 FAHAT-M), vizlelo] Axpdlel njxle avp +4
AM=Y), #2Qlo] Axpele] vAe A A FAHA(T-Y)7F B FA
FEo] FHE A N-PS °é( o] 23E Sl ULl A S4E §

AskA) kol mARGelA 2 A vt SASA FHPS & 4 ork
T-PS ma(a2)2 HA|Hele] thalAnt AeuE 2Aste] Bt mYoz,

Az elo] miziRQle] mXl= A FHR(T-M), Ax|ele
A a FHA(T-Y)S] Hol= A2 Holglon, mizfwgle
a3 FAAMOY)Q] HOj= FA UEhth ol o]x4(2013)9] Aot dA|st
+ A3olth T-PS RF(WH2)olA A= vlws] FestA =42 o o,
miziele] Al wiA= EIHMY)7F HFHEZ (T2Y)X(M2Y)Z AL
e miae] 27l FAgsE 4 Qdok

M-PS H3(EF3) wj7ffclo] thsiA et F3des F4st] deErtsAE
Ag3t B o2, M-PS BF(RF3)o A= Ax|Rele] wi7fclo] nX|= axf 3
BA(T->M)} o7 ¢lo] ApRlol mll= a3 FAHAMY)S] HEJ= 00f 7}
TH o, A2 lo] Aipelof mX|= AP Ay FHAT Y)Y Hele 24 U
bt 2, M-PS EF(E3)oAL mirfjEate] Ar)= vug Aokl A=
= slewy, Aan FAA= ZAYstA FAEA oke A2 UEt:

olo] H|&] TM-PS E’O‘J(Eog4)-‘% Z| 2| oly} w7l tist AaH4E 7k

FT & gREVSAY 52 283 By, AxHe] uizfHle] nA=
A FAA(T-M), w7 le] Aapcle] wjAle a3 FAHAMY), A2l
o] AIpRiRle] w|Al= A FHA(T-Y)S] Aot B 00f] 77| 2= %l
ot ol& S AAHAT} vzl et BEFHTE SAll B8l Zlo] AA
Yl E= vl skl didt Rt E8elke ARY ¥ U2 e 29
= gelsklch

2) BOWY A= 24 Al Ao Rt A AL & 353 sfgthe AR =51
o] ggstgit], AXE & Al $x(mean of valid n)= Z}F AJefol|A] XF Baof 23y A
59] Fatgholl sfgich
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IV, AAAE A

HI

Mofl 283t Hole L F2 ol A

ARAE ZHE Ao AL Bkt oA A g ZAKKorean Children & Youth
Panel Survey: KCYPS)Y Zl1dd RRE 835141, FAEE HolE AA|He,

=
=
FEAGAL AL H) MEES AupHclo R Mste] iARGE B4
T

itk ATMACEARE Fol, FEAA, 4] UED)S I TR A=
el

£ 9319 ol Aol FBHL 15K A7lol ket A=l st Al
W Bone 4u, RRel B84E, Vel A S, Bue) FRHE S
3l

<E 3> S0l 223 HOlo| JISEARI(n=1,841)

= BHd  REEXR Hagl Jdig

SR BARES Rol(HIRel=0, Xol=1) 56 50 00 1.00
el FE|0)A] 3.16 55 125 4.00
AFPHl o] TiEE 3.23 61 1.00 4.00
AH(E=0, of=1) 49 50 .00 1.00

LAy KX 13.91 1.78 9.00 18.00
RIEAE 8.44 47 5.70 131

Ho] oRQE|E oA 3.35 .60 1.00 4.00

Hmo] okgeiE ez A 3.16 67 1.00 4.00

A B Hoo] okeEE ZE 3.41 52 1.00 4.00
Ho] okQE|E sh 1.55 56 1.00 4.00

1ol A4 3.82 69 1.00 5.00

23 9E(%e=0, 9le=1) 50 50 .00 1.00

AP 3 EA1214 3.09 .60 1.00 4.00

AP AFe] mkEm 336 61 1.00 4.00
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D AR 24 9 3B B
Q] BAE o] o}l o8 WMlo|n R, ofefe} e A2

P(BAHEE o] =1)
In—= - = + )+ + (}\],;ﬁ Al o Erl-é_c
PleArars s —g) 0 TAEE) fu =)

~(m— X3)?

5

s =
<A¥He &

o

o 93 RFLE>

# A Rle]EE el
t ps_model=glm(* X FHI~AFA EAJ1+ALA E4J2+..., data=T]|©]E| ™, family="binomial")

o] o] Bl " $t_ps<-predict(t_ps_model, data=t]|©]E]H type=‘“response”)

# oA AESE A A B =3

m_ps_model=Im("j 7} H I~AH EJ1+AF 54d2+.., data=tl| o] E )

g o] E] Y $m_pred<-fitted(m_ps_model)

ol o] B %S m_ps<-dnorm(tf| o] E] Sl 7 1, ] o] ¥ %$m_pred, sd(H] o] H$uj 7] 31))
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Methods for Controlling Confounders Using Propensity Score
in Mediation Analysis*

Jinsil Lee

The purpose of this study was to compare propensity score methods for controlling
confounders in mediation analysis. To do this, simulation and real data analysis was
conducted. In simulation study, four models (N-PS model, T-PS model, M-PS model,
TM-PS model) were compared. The results showed that when N-PS model was applied,
estimates of effects were biased. In T-PS model, estimates of effects of mediator on
outcome were biased. In M-PS model, estimates of effects of treatment on outcome were
biased. When TM-PS model was applied, estimates of effect were unbiased. In real data
analysis, propensity score weighting estimated through TM-PS model showed good
performance in terms of balancing confounders. Based on this results, importance of
controlling confounders and how to use propensity score in mediation analysis were
suggested.

Key words: mediation analysis, propensity score, inverse probability weighting, controlling
confounders

* This work was supported by the Ministry of Education of the Republic of Korea and the
National Research Foundation of Korea(NRF-2019S1A5SB5A07109438).



