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SHERAAMIT HB0E HMI3&E

.4 &

adshs HIRSE AR Aol o BQlEe] 724 # o =
m7h Bt ARl Zopelde TN EYES E8ste] vt WdE 72A
WAE BATE 77 Bol ofFolA ghon, 53] Ay} Adw 047%]% F Wl
ARE ol I AtojollM] Adare] HEE dh= wipfRlel thEk A7 wol ofF
OISR, o], 2013; A FA, 2010; 171, HB=, 2006 Ol*‘ﬁ, 2007 ).
a7iclell thek ATe 5% AR e HEHQ) AR ofye}, ofwsh

= S8l Bt vepeAldl tigk S viAUSS G185 A slethe Ak
83 oofE 7K. gk g astel] tiEk Ase SAE AX7F Fol wiiel &%
RS HelFo2A FAR Y A FHE =52 & F Utk

A9, olf Wolge] WS AYAos Helskud @ W, AAEel Wt FF
SF AL QIHHQl ¥ causal effec)El & 4 o} WHE THe] we AJHS HolA
HRIE Atolol] Ql#bdo] U=A] B8l Ao] o] R4 wirl gk ®elE 11
JFHAE ARHoE W] fEiMe Al 23S F=EloF sheul(ERd,
2009; Kline, 2005; Murnane & Willett, 2011), A&, ¥elo 2
AAA= wRle] Hls ARHHoR Adgsfor gt S, dQlor oAARR= LLJJr
Adg AAARE W gl As AdAe] Aol d A, RloR oAR=
el AR oAAAE Wl Al FFS vAe HOIES BF 3
Foll= Aetdo] ARFAIA] otk gtk s SAlE APATeM s AR
(random assignment)& E3l Al WA Z7ol| d|dsh= Al3e] TS FAg
Ju REE e R dhe ARElHe dTtelds &Rl Al SoR <lsl A
Hog AFATE AlFs] ofele wie Wol lon, #HATE Tl JAAAE

h84

oIt}

HEATE B3 ﬂ?l%o FAE FAstaar & w, A3e] TS oA
SAE ZNA= v T8k Ao 1‘:} AN AR AAARE WIS FAll
FE AN OE SiAE Tl vhes A3 TS AAEd] FAlsHA e
W, FHE Bdells d7uicle] aIHERE ofuEt A3 FRIRIe®E QIE JFHA
EAEo] Jepdt) wiFol s wWHele] w3y} AA|HEct FHiFEH(over estimate) ]
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A FAFA(under estimate) Bl EAZF WS FHE a9= 21EE 4+ Qe

AZE S}, dEATeN 54 W] S A 4] A T

Wil FA} okt 2 olol A} Sllo] v, welnl FwlES U B

Agrs B4 e duslel B O u 248 3

dutx o2 AR A= A3e] TS BAlBH] 23

HAEH 7 A7t EAlslAl sk SRRl & TAIRRIES 3HRY ] 2ol
gHato] wAsIgT), oleldl e RE Jird FUES el BAIe

AFAARE, HA4g 4] Theetr AYFAT 52 ol FFHe] LA e W

Qe Aol FAT 5 ok Tei} PedgARdNe APl s

sh= FAMES 8 7 EFAPTIAl HH, dA e dHHCE g dAlR

)

RE opuz FAIHIY ATHelE 7}94 WA= 25 B AdrgsTolob itk

¥
%0
=
)
=

1-1:1

o

Aol Slrk. 53, mizacle] E3he FREAARPME SAlStL Al THIS
3ol 23e ¢ EFAHA(model specification)o] ¢~ B A, o]2jet d uf
ol ﬁli‘%xé*-.’bjﬁéé -g35te] wylEaE BAE 27 ?i%l%ow-‘: e 2

o

el A3 welow Slgk A A aﬂwﬂ e wele) ma
g3 715 - Qe BAVh A7 Ao ﬂﬂrﬁﬂrﬂl gt Balo] HolAwA
TR Bea wphEcle] E9E AZE gels FAMIS 2Hd
7l EFE BAG Arsel AXNE] Adeisld. Teht drsei EAmelel
Ug waag we] tew, ofw o] AEaR|d gt et REsle] ol
g AAE A7 wis Bes Ao,

ON

o, dYATFSelr] 285 2Jd PHe vt 2o 371] 47}74 Mog T
e 5 30 AA FAWo]l HF Aot JFE viAe Aew BYS
A GV, W, olvbd, AAIE, 2017 WA, o]dss, 2015 9,
A, et 2012; o], Alxloh, #AE, 2013 5), =A SAlHle] HF 2
Tl FEFE vAEA AT o SYHEY 3T dHs e Aes
BEs AAE A(EAek, 2011 5), AR ARl HE AxpHlEtt opyzt
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of

vifle] Eohe TREAARFAN T TAE AAF Y WY vlan Rojdy o

7iRle] ZShER] gk T wRle] WAE HAskE e AE|EAL
Y=_3,+6,X+p3,Z+e 1D

gle] (A e FUADS BAFA Buielx)e] AvpEely)dl wxE F}
2 B3] 98 AR, o714 g2 Egucle] Avtwcld WX Fve
Uehdch, olele] (2] 2= FHle BAlRA ok adE RS o FR=s
Bio] Z1ggke HolFn, o] ] 4, 9] Jlgzke 5,3 TR e Belnh weh 3
Q18 BAlsA gkad Euelxe] AsHlvel vlXE adE BAshE (4 3)
I} o] Ho(bias)7} TS HTHEFA, 2012; ©]Z12, 2016).

g

E(ﬁAl) =0+ 5, C;Zii(j(?) 2 2)
bias(ﬂ?):E(ﬁZ)*& :ﬂQM (%] 3)

olgfgt e} iZhcle] 3 TN o s SPgeiA AuRd, a9 13
22 TEYAEAEGAN g2 2 Sl el Pl &3, By
mi7acle] g Avpiclel] wAls 3, gy 9 SRcle]l HF Al
HAE AHETE vepdch

olg FElHoZ A (2] 4y e FHEAoF YERH F glom ol F

rlr

) FRPAARYANE BE 2 A, o gl SARZel o el B
(A, WA AAle] ZAuael dig 25 B(A,), AT yacle] Bl
Bk Al AAD, WIS WAS el A% BAB), 94 Sl B

g
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SHERAAMIT HB0E HMI3&E

ol EHSHA (4] 5)9} o] HHA & gl

o |l | 0 0f|™m Vi1 C1] )
n= Bt ISt G [772}_ [ﬁmo] [772]+ [721]51 * [ 5w

m =& TG (2 's)
Ny = Borh T71&1 TG

o
N

of Wl o} Sewel, Q) HE Avucle] GBS wAE FMle] EA
o, FAUNE BABA A Sl SUwel, NSl HE Astucle] B
A5, obelel ol 2 AAFAAN Ao} WS B

— Cov(&,,2)

bias () = M) (#] 6)

H(O;), WA W] exla- @i E(0,), oA AAacle] SR E(P), WA Ade]
o AR EW e T 7he] PN Al Y, o] FEAtEE) o] FH G,
2004), & w=e] (A 4, (A SellM= =2 Aol dad 4 Avke AlAsk I
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1, H$% (maximum  likelihood: ML)

25

)1\_}_.

Z_IOE'

ghe e

259

A
Sl

s

| E<(discrepancy function)2] ko]

Q) %
=

Ty

th(74=43, 2016; gl 2004; Bollen, 1989; Kaplan, 2009),

¥

C )

ln|2| + tr(SS_ ') = 1nlSI—(p+q)

FML

hud

g S

=l of

o o}

=4
o
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SR EAT HB0H M3

Fofl wet o] atol= JAAR, BEF o] Adws VAl FES HolAl Hck
olgfdt YelE uigow, TR FAHINS Egele] BAstaAt & uf
SAARIS] Felo] RFAF L ojwdt JFs vHAE AuEY v 2 4
£ Eof, o =g, wipdel, HF 7&?%‘?4;‘{101 Jr 370e] SgRicls 3l &
AH AL, 17H«1 SARLLE Zk
AkgoM F 1071 Hel
AT} ge ZHITHE, dEE FEAE oA 2 Al Al 2 TR
o SFs= 2 00] opbd Zlelrt. o] g
Alglo] Fdgt vhd, RPISFRAGHE L SAEQIT cle] A

HapeAlel] weh gejg,

e

8 2. SHEHQI0l ZatE PXREFHADE lAl2)

a9 20 Hiew BAE ACEANIS o) SHdcle] wAl, FAel
miZilel #Al, FARESIY HE AvpEclel #A)E BT AAskA] dom(md
A), BTN b Ayl AL 1F FEAe] 2 EF 0es
Artedt, B RN a7 Fhol 0o ofdehd, o|2 <l RS
B Ey A SRS E Aol 7 Zlolal RYPAAETL vhbAls 23R
olejd Zolt}, Al #F AgolM FAUIA AFHle] FEAte] E5 2y
Fiee o 2 v Zlefdt, ol withe I 204 Adem BAlE A

2) 29 204 7} Qkpslel dhat S Aeksio] AT,
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SHERAAMIT HB0E HMI3&E

of mx= JFFEe Z(FFESH Al 71T, Cohen(1977)9] &337] rofl tigh 7]
29 Husle] ke F3T7)(small effect size)ol] J@sR= 0.19014%E 2 E737)
(large effect size)ol] sfFsh= 0.57}x]9] HHES 1#3}3daL, 0.1, 0.2, 0.3, 0.4, 0.5
o] s7pA| 2xE aefstdet. & Aol AR = 200 VIEoR SR,
N EAFAAX-M, MoY, X-V)9] 3 g Cohen(1977)8] ExA7]ol 2
Bzl dels 012 Aste] AmE AT RoHd Al 7 2=
1,000784 2] dlo|BlE wHg A (replication)ste] A5 Faskoitt.

ol Sgielz) STPErIEn 5% 2ol

SHEHel 2F 2| SHFel Zh 2 Sl ZF 2
MY oF A3 0¥ Y oF

NC model (2&1) X e X

OC model (232) X X o

COC model (2&3) o X o

MOC model (234) X o o

CMOC model (32385) o o o

23¥1& EA A Z3Non-Control model; NC model)2 2, EA|HelS A3 Est
3R] gk B st A Sl wizfEel HE Al s 7|

3) ol SeEsl, el HE Avhcle @Aslow TS olF Sdet SAucle
7} 3o m AREh



A= & (Outcome Control model; OC model) 02, EA|#¢lo]
ApAloRt JEFs F= ZloE AT Byolrt. B2ex e AR ¢
HeRl, SAAIT vi7HS] 3ho] WAl AR edstet

T332 oAl A-AabHel FAl E3(Correlated Outcome Control model;
COC mode) o2, FAHRIo] 2T ARl S FHA|, SAEe] B8 =3
gk myolr}, FAIMQIH wiziRIQl ko] ¥Al=

td
ol
)
rlr
Ej
r

rO
of

E
ro
_E
1
0%
r 4
iy
N
>N
A
rlr
.
i
(0
ol

4w wpel BAl-AxhEe] EA 2 ¥ (Mediator-Outcome  Control  model;
MOC model) 0%, SAHSIo] vi7ily} #F AIQl mFel JFE nlA= AL
2 e myolr}, AN o SHuel 1te] WAl AR A edgit

25 oAl Ade-mizil FAl-23H] FA| ¥ (Correlated Mediator-
Outcome Control model; CMOC model) 22, Ex|#Helo] wjrfjHely} = ZAdjHl
o) oS mIAHA oA SHHERIAE S THAE AoE AAS Byt

control variable control variable

3-3. COC model(2&3) 3-4, MOC model(2&4)
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rok
3

AT MB0AE MBS

control variable

3-5. CMOC model (25)
BEKRSEI=ED)

3. =8y A BhE

Lojdjlol o] Ay EAAdE Wk o, WA i a9 9 A
a3, milEst, & &3 FAA dgk ke HoE Ve R Hriekilth. Hele
T80 A (accuracy)& H7F & Qe AlgelH, BE FEAEY B
Z(rue effect) 7ol o2 AAE 4= tk(Hoogland & Boomsma, 1998; Mooney,
1997). #ele] Fol odll 7S FA4A19 Aol =55 onlgtt. E A7l
Me HoE FEste] TRl FAIE 3 ZIEA Wl et adsAe] A
Ko ol GepAEA] HFsisch

PaagAeEeNe 27tel B B ohel, Al 2ael ojE naHgE
A% T8 AARER, 7zt A7 tigk RIHd= Briw A AAEI.
BHAE A9 (model fit index)o] A-¢- TR EES 83 =ESAM 7

@o] Harwh= A9l CFI, TU, RMESAS 2g3te] #ws Brlslal vjwsigich
w3t 2EAE, AIC, BIC A4% F71H o2 AAEdct, criel TS 79 0.90)30]
H E2 AAdeE AUs ZoE Add & glom, RMSEAS] 739 0.05HH Ztow
e F2 AYE, 0.08ET} HoW 22 APLE Hole Zo=m Add  rkE
A| 8], 2000; Browne & Cudeck, 1993; MacCallum, Browne & Sugawara, 1996). AIC,
BIC A= gto] 2255 At 45d Ryor Atk 4 QtkKline, 2005).

M

4) RN ok Al Yensid,
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of

vifle] Eohe TREAARFAN T TAE AAF Y WY vlan Rojdy o

L 7 &gl gt vl

A AN ZAEFARe] Hel(bias)E vlaet A, 3
Wil wet i ZHFAR] 9] Aol zfolrt = Alod FRIF BpFAR|o
Heleo] Al gho] 05K} 2hoH ~871s8lttal HokS wi(Hoogland & Boomsma,
1998), GAARIo]l AgRclel] wIxl= g&FHe] A7t 0.1 2UY wdles e B
(RHF1~25) oMM BIAFGX7E A7 78 7hsdk FFolqiek. vkl FARIo]
ARRlell A= JFFEe] A7 02013 w0.2, 0.3, 0.4, 0.5 ZD)ell= NC
model(3231), OC model(2&2), COC model(2&3)x] THFAX|] He7} &
7Fest 72 doME Zez yehd, adEFgA7E AEEA A FHES Bl
g 5 Qideh B AA Al SAQLE HE 1EEhA]l @2 NC model(EE1) o=
o8 Euclo] wizfwelel nx= EIHX-M), wizEele] HE Al n=
BIHM-Y), 58RIl HE ARl mX= AHEIHX-Y) gk 3719 7
FA5AAE 25 A= FAHHUTE. OC model(LF2)olME vizf#le] HE
Avpglel] wlx= EFHM-Y), SHEcle] HE AvphHglel WX AHEIHKY)
of st EHFAAE 78 7S FES HoAE egkon, oA Hjrcle] wy
ZRlel PlAE EIx-M)E BARle] ATl nxlE JEFEe] =717 0.29]
49 w0.2, 0.3, 0.4, 0.5 ZX)FH APt 78 7hedt F5 Hoxle o= v
EFTE COC model(R&@3)eM = <A Srclo] mizfcle] nlxl= S (X—M)7}
iAo Al FAEJIL, X-Mell digh A7} s7ie] HmEE F COC model (B
F3)olM 78 ZA JElsdt) ofel Bla] MOC model(E34)2} CMOC model(X35)
e BE VI EAFAX XM, MY, X-Y)e Hel BE ZHoM A 1t

WA ghol, WE Y EAFHATL AP FHEL FAT 5 Yk
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ol

SRS

r

T H30& M3

T2
HE SUFAEXC Hel "l
e NC oC COC MOC CMOC
EX|-|_|H y ;I I;-U#I o model model model model model
s (23) (22 (233) (234 (235)
X—M 0.024 0.024 0.038 0.005 0.007
0.1 MY 0.006 -0.010 -0.010 -0.008 -0.008
X—Y 0.016 0.000 0.000 0.000 0.000
X—M 0.068 0.068 0.119 -0.006 -0.003
0.2 M—Y 0.051 -0.007 -0.009 -0.001 -0.001
X—Y 0.058 0.001 0.004 0.003 0.006
X—M 0.144 0.145 0.249 -0.008 -0.001
0.3 M—Y 0.097 -0.012 -0.015 -0.001 -0.001
X—Y 0.110 -0.002 0.010 0.002 0.009
X—M 0.224 0.224 0.383 -0.012 -0.002
0.4 M—Y 0,147 -0.017 -0.022 -0.001 -0.002
X—Y 0.158 -0.007 0.019 -0.002 0.009
X—M 0.304 0.304 0.506 -0.018 -0.004
0.5 M—Y 0.191 -0.021 -0.029 0.000 -0.001
X—Y 0.200 -0.012 0.034 -0.008 0.008
o
= == MNC
; -] —i— OC
- —— COC
= —— MOC
w —+— CMOC
W o
m © |
S —]
P
S -
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Bias

01 0 01 02 03 04 05

NC

oC
coC
MOC
CMOC

bhb

Bias

01 0 01 02 03 04 05

2. iyhEst, Adast, & &3 FAR g vlal

wpNEs, ARE, § Evh FAAE HEE A NC model(RFDoE w)
Wk, AR, F 0 FAAE B AgEe] FAH SAMele] AFwclo]
WAk GFEe] 2} 0.10f51Y wele Aele] Zh 8 TPsd Felgiont,
FAclo] ghpuiclel mIAE QdgEel A 02018 W AR, & )
o tia Hele] AL 48 Fed e dolia, FAMle] dPuele] nAle
Jg2e] 7k 04019 el WE A0 Bw 5§ A5 FEE
ol Zlo vehtth OC model(mg20lAE FAlwelo] d7Hle] mal o
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SHERAAMIT HB0E HMI3&E

001

Feo] P AAE whEd} FgA]e] Hert AR ARFe] Ao, Helo] A
717 8 75 S JolAlE 9kt COC model(FE3)o- = A l0]
Aulole] PR Qakele] a7l ARSE s B & 9 2R Aot
AAE RS BaL, SAEle]l dAgtAglel wiAl= e =t 0.5Y Wl %
By A APF vha A et 78 TFedh 2 "Hoke AR vkt
t}. MOC model(:284)2} CMOC model(R&5) = BE ZAdA milad, -
B3} F 2L A FAEE AoE YERdh

=3
e, 2N, & s =HXQ Bl
ool NC oC CcoC MOC CMOC
Sxjuiol 2 R model model model model model
< (=231) (=2=2) (=2=3) (2&d4) (=2&)
&3} 0.003 0.001 0.002 0.000 0.000
0.1 A &7} 0.016 0.000 0.000 0.000 0.000
%= &3} 0.019 0.001 0.002 0.000 0.000
w7 &} 0.015 0,006 0.010 -0,001 0.000
0.2 A g3} 0.058 0.001 0.004 0.003 0.006
% 357} 0.073 0.007 0.014 0.002 0.006
&3} 0.038 0.012 0.020 -0.001 0.000
0.3 A a3} 0.110 -0.002 0.010 0.002 0.009
%= &3 0.148 0.010 0.030 0.001 0.009
w7 &} 0.070 0.017 0.028 -0,001 0.000
0.4 A E 7} 0.158 -0.007 0.019 -0.002 0,009
% &7 0.228 0.010 0.047 -0.003 0.009
&} 0.108 0.022 0.033 -0.002 0.000
0.5 2 53 0.200 -0.012 0.034 -0.008 0.008
E 0.308 0.010 0.067 -0.010 0.008




td
oflt
2
Off
i
it
I
=1
ol
i)

FoA = NC model(2E1)3 CMOC model(2&5)& .
ZZoM BT} vl FEEkrE. CMOC model(F&5)2] 7% FAlHlo]
ol F7I2 FJEHAANE, wlg- FEst AeE Btk COC model(233)2] 7

ol

rtn

lo o o

o2

o= o= Fsgt APEE Ko, FAERIe] ARl Hx=
wfoll= RMSEAS] 3t Fho] 0,05KrTh & 3k Bk MOC model
o= FARRIe]l ARl mIAlE gEFEe] A7} 0.2008Hd wie
= 23 o] ARl mAl= JEFEe] A7} 03013
e TLO| Bt gho l 0.9 O]o}i GolAl= o= eI, RMSEAS] Hi #=
005Kt} AR Aom yepdry, w=gk Aol mH]] l HIXIL FFHe] =71
7} 0.54%< woi= CFI, TLI, RMSEA B5F }33}x] ¢Fe 7kS Bl OC model
23942)¢8] Agolls sl HluEy T Byl Aot 7P FA4 esket, AW
OJOl ATrARlell Xl FFEY] 27P7F 0.20P3d wiFE TS| Fro] 0.9HT v
ZoR yepton, FAHele] dHclel mXle el A7t 03014 whe
CFIZ 0.9 °|3F9] 3t& Ho]al RMSEAR 0.05HT} 2 3he Bk SAHelo] o
ololl mjxl= JFHe] =77} 04013 wi= CFI, TL, RMSEA E5F 433hA] ok
He Bodoh 3o Helk 719 gl MOC model((@4)9F CMOC model
(ZE5)E vlusle] AHHSS uf, EE ZHoi MOC model(E34)HT} CMOC

ﬂl

¢

model(2&5)¢] CFI, TLIZ} ©] & S 293l x?, RMSEA, AIC, BIC & ¢ 2
HERY}, CMOC model(R35)e] A7t o Fsshs Rlgd 4 sk

=4
SEHET Hlu
ofeol- NC OoC coc MOC CMOC
Sxjuiol 2 M= XI55 model model model model model
° @) | (@89 | (@H9 | (@89 | (@85
Y’ 24.655 37.085 33.452 34,213 30.827
0.1 CFI 0.984 0.967 0.977 0.975 0.983
TLI 0.997 0.965 0.984 0.978 0.996
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of Lol - NC oC COoC MOC CMOC
Sxjuiol 2 NSt X|55) mo;del mo;del mo;del mo;del mo;del
(=) (=2=2) (=233) (=2=4) (=2=9)

RMSEA 0.016 0.025 0.019 0,021 0.016

AIC 5669.975 | 6236395 | 0234.703 |  6235.524 | (234.137

BIC 5739.240 | 6312256 | 6313.922 | 6314.683 | 6316.595

X2 24,697 50.547 38.808 41,246 30.906

CFI 0.985 0.920 0.963 0.954 0.985

02 TL 0.997 0.888 0.952 0.937 0.996

RMSEA 0.017 0.050 0.031 0.036 0.016

AIC 5687.898 | 6249.857 | 6240118 |  6242,556 | 6234.217

BIC 5757.163 | 6325718 | 6319.278 | 6321.716 | 6316.675

X2 24.653 70.441 44.784 52.373 30.880

CFI 0.987 0.866 0.951 0.926 0.988

0 TLI 0.997 0.812 0.931 0.893 0.997

RMSEA 0,017 0.076 0.043 0.056 0.016

AIC 5714.485 | 6269751 | 6246.095 | 6253.683 | 6234.190

BIC 5783.749 | 6345.613 | 6325.254 | 0332.843 | 0316.648

X2 24,758 95.281 50.243 67.091 30.955

CFI 0.989 0.826 0.947 0.901 0.990

0.4 TLI 0.997 0.755 0.924 0.856 0.997

RMSEA 0.017 0.098 0.052 0.075 0.016

AIC 5746749 | 6294592 | 6251.554 | 6268.402 | 6234.265

BIC 5816013 | 6370453 | 6330.713 | 06347.501 | 6316.723

. 24,737 | 123.274 54.354 84.416 30.882

CFI 0.991 0.801 0.949 0.884 0.992

05 TLI 0.997 0.720 0.926 0.831 0.997

RMSEA 0.017 0.119 0.059 0.092 0.016

AIC 5781677 | 06322584 | 0255.004 | 6285.726 | (234.193

BIC 5850.942 | 6398446 | (334,824 | (364,836 | (316,651

5) x°, CHI, TLI, RMSEA, AIC, BIC & 10008 ¥HE A2 wle] Fighe AlAlekIc.

- 22 -



wifle] Eote TR T TAE HF 2 W vk Rojdy T

B A7e Aadst wobdlx wol &8Ee mviHle]l X3 TR
A FHR] FAE 3 REA WS nlugto s, Be RgdaA dhHe 9}l
akazl 3H3itt. ol & flsl o ARe e, SARle] ARlel WA= 9
@] 371(0.1, 0.2, 0.3, 0.4, 0.5 2718 I3 IFRIFozE= T TAIE

gl mEAaA Wi ut B4 A ZH(NC model), 23He] EA2H(OC model),
el A-A3pH] B4 E¥(COC model), wi7iHel SA-23pA 4] 2
(MOC model), 2JFHQl -] FA-A7H TA 2P (CMOC modeD] 5
Hel BEE Agste] Mtk 29 v adFEA e A 3 RIAdEE
7o R RYs Hlustal Priskelnt.

A7E7 A A EH(NC model)ollMe AT =E vl 01@6}%]11, 2=
W AAFAGR| A A} kA, wiviES, AgES, &
AgatA] @A FAEJT. Al SARF(OC mode)oME A =
ZRRRlel PR ERFFA(X-M)olx] Hel7h whEtlal, RPAFEE

2 ¢ FShA] Fqut ARl ARl A 2Y
A= dwatgot, oA Serclo] miziwiclel mX|= EE’%—T—@?KX%M)Q]H
o7t 53] ZA sl wiZHHS] SAl- 724%?1 A ZZ(MOC model)e] 7

e /B BASAR N Herb 4] kg, miviES, AR, & &
F4x0] HMejw FA skt AN RFATFEE FSskA] e, sARle]
ATl WA= FFEY A7 0.3 o wiFE TLIREe] 0.90]8k®2 LFERaL,
SAARI0] ARl WA= FFEe] AP ARSFE EIARTT VAl A

S| . o] A-ul7fHel HA-A=pHe] A4 E3(CMOC model)oll
Me BE P ZASFAR el Hert Aol AekA] kol adEAArt e
FES & F A WiERS, AR, & 29 FEAE BT AL 44
AL, RIAGELE BE oA w5 AAwE Btk ol2d A9E #

2 Qqofste] Aretd & 594 2

l‘

uE = 7].7\

o
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)N
o

am

X—M, M=Y, XY 343 mFdA

o] ukA

WA, AR E, & Aol
_1;]_4 H]—/Kg

PG} e Fsg

XM ZgA ol Aol
mNET, F EdtelM Ao T
s7He] WaRY & AT}
71 s EA] e

XM A el 3
Wiy ET, = &dolA] He| uHAg

R AHE FET 99

control variable

XM, M=oY, XY F43] 25
AesiA FA
iHE, A, § A B
gestA 74

Dy 2o BYHAFEI FEFA

control variable

X—M, M—Y, X—Y "71:76]7“] 25
Aevs17 =49

Ahas Agast § A 25
Al FAE

23 AT} w9 ks
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ol2fdt Avk= o|xd(2013)9] Aol dAJshs Afolrt. o]xd(2013)9] Al
= oSS, miZiR], HF Aspcle] wF SAwclenyt 7dE ARrdo
Fgete] o AAekGial, Bejde] 2 gk Alus §9E EMske 5%
gl Fste] AmEIth= o] k. ool Bl & dATellde Hup dukA<l T
AR sfgehs FAAHes 7dE iR TR SAlE Sl Y
A RS Wasllrks Aok Aadst —r°¥°ﬂ M TERAAAEYS 8k AT
AgAl B A7l At Bop FuA A8d 5 ks Aol ZdEH.
ATEANE wiReE APPE AAEH, Ud?ﬂ 7ol Eotd TR
= &8ste] AsE 24D u) SANS £t s I

o) 245 Ashrielel ol BHMY), 2 Seuele] 2 dsell B 4
HEFOCYVE 5 Akl 24 2ie g1 & ol olzid Ade W
3 7t AR ] 9l TERAREe Hese] At THle

W, 2AE asols 7+ Azel A FTEst ohe)
} ]

_

N
Fuslog <lat slelds s TgEol AWl AtelA 9 24E & el
oAl wlel 7t lAPAE FEP BaE]

L
SiMe A7l S v F e Fad e R WEA] 23X

e fo

Haflob B2 & 4 k. TEPFHEYS A5 Jl2e] APAFEE mPe)
799 U REAYEE Sl FAAS EFSA hm Bk BSvh wekonh, B
Ao ARl FHeld ¢ Fel SISl ARTIANel BAl- Al A B
(CMOC model) a%s}ua AP kA ghoma A %ﬂl% % 9l

At webA] T2
T3S Ak %?Eﬁécﬂl ol5 whddt Favl irkh
oz upingoe] x3he TR FHIS BAIB] YaliE A
B S Aedllof e o vk B AFellr] 7R R3AA W
vk Ay} oAHel AdhulzHel Al 2&(CMOC model)ol|4]
aARFAA] Aoyt Aol WAElA] skl REFAYPEE wl- °k§3}°% gt
FAA PR ERIFY the E3AA S A83HEs dde REAYEE

ol
o,
Jz
td
oft
o
]
op
o
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oX
B
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e
e
)
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r
1
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&
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e
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r

FEakA FAY EAFARo Aoyt HAYshE As gl
?l BAEFHOC modeh)Z LAY F-AFH] FA] 2P (COC model)> 2
A =uele] wizpuelel nxlE ZIx-M)7E ZA AdEe] FAHar, o2 <l
&S} FHA] EgF A FAEA Revhs HollA 2 BAE Sl W
o7 AHaA ¢S & F Utk vl BA-AFHER] BA ZFEMOC model) T
o)yl AF-miel SA-A7H Al 23 (CMOC model)olls 349
Ab 8 7Fsst g HolMA egly] wiiEel g vhsst REd WHes
1 F Ik RIHFEE v|wslgS vl wivhEel SA-AvhEed B4 23
(MOC model) .t} <Al g7l FAl-A7hHS] T4l EH(CMOC model)oll
A o] FEPchs Folxd B Aol ARl Add-misER] FAl-AFH] FA
T (CMOC mode)S F#el EAZ 93 7P Agksl uhfo g Aolsh= u}o]r/}
SAEIe] Rl WIXE JFFEle] A7} o.10f8kR - o wjoll= 2
27 el W Aozt A AN, BAHERIe] AFARlel wXE JFEe] =
717} 0.2014 o WiREE WA FAE 3l o RIS HE3h=At Al 3
Fo v Jorg ATl Il 2 WAVE AESE I 5AE S
23 We B APl Add Zer) giuh w3 A AmE 283 2y
ME EAFAAY Aol & & AN BEATEE A vlar) sbss] uiE
o, Wizl BA-ATER] FA EFMOC model)¥} <A1 Jg-n7H] A
A7l TA EFH(CMOC modeDE H83te] BA%E & BFAYE vjus B
71 Adet 23S Aeshs WA a8d 5 dg Zlole AztEch

2 el -“ME— QBB v‘i‘%ﬂ% ol Fesle %zﬂa = Aol Hle EL

L

M)
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B Aol Al B $E5ATE AT Akegs, B ATelMe viviicle] Th
E VNIEARRS] 712 skl A8 Aoy, 5 AFelAe izicle]
of] 7} EFHE o] B8 v iRFeME FUds At vepbeA] ER1d davt
& Aoltt. &EFF 2 AolMe FALle] drclel mixls dFHe 2718 AL
g o), SARle] o SHHe], wiviHel, HF AxpHcld vA= dFEe 2
71E A7t BF FdaiAl AAEt s/l 231 nEsklAt, Al ARA AselA
= Aol AT S-S, viypEel, HF AvpacDedl vAs 9%
Z3o] Hu} tfslar Bk PFom vehd 5 gk SAlclo] Arslel] mA]
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of 1T} T 27 Sl FPoR e sdeka A9E A avt 3l
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A simulation study on model specification to control covariates in mediation analysis with structural equation modeling

ABSTRACT

A simulation study on model specification to control
covariates in mediation analysis with structural
equation modeling®

Lee, Jinsil™

The purpose of this study was to compare methods of model specification to
control covariates in mediation analysis with structural equation modeling, In
order to do this, monte carlo simulation was conducted, In this study, five
models were compared, and each model was evaluated based on both the
accuracy of estimates and model fit, The results showed that when the NC(Non
Control) model was applied, model fit was good, however, estimates of mediation
effect, direct effect, and total effect were all found to be biased, In terms of both
the OC(Outcome Control) model and the COC(Correlated Outcome Control) model,
estimates of mediation effect and total effect were biased. Additionally, model fit
was found to be unacceptable in both the OC model and the COC model., When
the MOC(Mediator-Outcome Control) model was applied, the estimates were
unbiased, but under certain conditions, model fit was unacceptable, In the CMOC
model, estimates of mediation effect, direct effect, and total effect were all
unbiased, and model fit was good. Based on these results, for the purposes of
controlling covariates in mediation analysis, the CMOC model was suggested as

being the most appropriate,

Key Words: structural equation modeling, mediator, covariates, model
specification
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popModel (-

"x=~0.7*x1+0.7*x2+0,7*x3 ; m=~0.7*m1+0,7*m2+0.7*m3 ;
y=~0.7"y1+0. 7*y2+0.7*y3

x~~1*x ; m~~1"m ; y~~1% ; z1~~1*z1

x1~0.5*z1 ;  x2~0.5%z1 ; x3~0.5%z1 ; m1~0.5*z1 ; m2~0.5%z1 ; m3~0.5*z1 ; y1~0.5%z1 ;
y2~0.5%z1 ; y3-0.5*z1 #EAASIe] 74 SAgwclel] mIA= 9FY 052 AAGHT FA=

0.1, 0.2, 0.3, 0.4, 0.52 HIAIAZIH £4)
y~0.1*x+0,1*m ; m~0.1*x" #&3}e] =7] 0.1 AF

#2229

Modell (-

"x=~x1+x2+x3 ; m=~ml+m2+m3 ; y=~yl+y2+y3 ; y~x+m ; m~x"

Model2 (-

"x=~x1+x2+x3 ; m=~ml+m2+m3 ; y=~yl+y2+y3 ; y~x+m+z1 ; m~x ; x~~0*z1"
Model3 (-

x=~x1+x2+x3 ; m=~ml+m2+m3 ; y=~yl+y2+y3 ; y~x+m+z1 ; m~x ; x~~z1"
Model4 (-

"x=~x1+x2+x3 ; m=~ml+m2+m3 ; y=~yl+y2+y3 ; y~x+m+z1 ; m~x+z1 ; x~~0*z1"
Model5 (-

x=~x1+x2+x3 ; m=~ml+m2+m3 ; y=~yl+y2+y3 ; y~x+m+z1 ; m~x+z1 ; x~~z1"

SERLIE)
set,seed(123)

library(simsem)

out.ml ¢~ sim(1000, n=200, model=Modell, generate=popModel, lavaanfun = "sem")
Al g 20008 A, BRI HSAATI 24

summary(out,m1)

#
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