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SFTH(Levy & Hancock, 2007; Levy & Hancock,
2011; Merkle et al, 2016). o]& 2=
2l (competition model approach)g& &3 H=F
mye) Bz HHoz 2 4 o
(MacCallum, 1986; Kline, 2016), &h}2] =59
sl A7 AARYS dAsa oE
o tid AYEE vmele HHo DyL

A= B Aol

-

?éﬂ@‘&'ﬁu M@E 34 YARA =
ge] sl uARA wael maz s
o Ek PARAE shue] 2yl e =
ol g3l ZgE WAlolm, AKE Ffolo]

AAE Aokay?) AFOZ 1w
7t —?—(ﬁ% H71e 4 dth(Joreskog, & Sorbom,

1981). U AR AT wlmshs AR
FE2 ¢ 2ol & Y& s 23T
T sl BlUAIEA e B9 Bk o]
AL AxPE 8T 5 Q7] Wi ggh
Hog AT A4(fie indices; of: CFI, TLI,

RMSEA, SRMR)Y A H 7] 4FA] 4=(information
criteria; o]: AIC, BIC) 5& 83t ¥ &
Hl W3 THHu & Bentler, 1999; Burnham &
Anderson, 2004).

A EA ] e AR adTE 5
o Azl Aolt 440 AolE YElEg,
ABER) A% Aol HRYol A2E
Woh} 2 AgelEAE Mase 2 @
& & ojoF I Ty HY w2 BY

s A
AP Byl B £HL 5 299 2

k3K (capitalization on chance) W&
o, o] Ff AT =¥ FAH
FUAGE ol2d HPHS REY
(MacCallum et al., 1992).

Eg wy deo] AYE Ago] oA
d B, 2@l 54 A= AUAA
Agtete] Qush b4 e Aslee BAY

(overfitting) @/Fo] Yebg o+ Aok AHFL2

Ryo] BRRes WM WS Fol
AL HBrowne & Cudeck, 1993), 8114 =3
2 oAz Eow BEaw oA )
Y 22} Q1A G(cross-loading)2] & & EF
540l F1E4E wasl BAY Afus
4 & Qg 2 A% AFRde AYs
A AW olgdozt BYHA ge
QRAFZEE el 4 AtiMarsh et al., 2004).
AR Aso] g AT SN B

9 1 B Aolg BASKE A7t Bad
2 % U BY T BYE Aol 93
BT 5 gl AE A5 Aol A
do, BRY A9l Aol wyel P
Tolol A ek dee AHHon e

7}sAd o] ol A tHHancock & Mueller, 2011;
Marsh et al, 2004). 9l& €91, 3 7} 47
Frolvg F,, &Y g2ldwt sk F 74
ARYS & 79 4‘101011‘4 l‘i—‘é}ﬂﬁ}b Aol
A BR=7F ZARH
AF=7F & Ao
A48 Apol= é“o”oéll?ﬁéﬂ T2l g
IS Eeiditta 94 5 Sl

et 2 A ooE ngor B AT
 AAE Aol sgst= CFL TLI, RMSEA,
SRMR, 12]il HRZ|9ER|so] st BIC
of 7Ikete] FARFP] F2A Aolg: B
ot FAHOR By 7 AFE %
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42y - dojg - OS5 / HIUM2A =28 d

A gelolA] AL A% Waol

‘ﬁ‘ o

U oAb AR o7 e Fg4
2o 24 zolg gsista, HlvA|H
A AAEH HuE AANFORH F2F
ztolE RAstE BAA AT Aes A
Bauz gtk F712, AARE 718 ABICE
ArEste] o]o] gt Vuong HAEE AAISHA
TEHAA Y et Vuong A5 AE8A
T 3 AvEn. dA d7e 2¥Y B
T2 EAEl Aygstez, tofe 547
7t FEREAAEYY T2 Zold i)
Zhe RS Bn AdsHA B7tE ¢ s
Aog 7RI KF48 & 7Y, 2024; Hu

&
ov}
)
=]
=N
D)
il

, 1999; McNeish et al, 2018; Xia &

SRR F

MacCallum(1986)& 2942128 7+ Hlw
£ E}FS o222 7ho] M| E, Burnhami}t
Anderson(2004)2 2¥ AElS FHZo =Y
(best modely’©] opd JjHoE WFL BY

ZOE Hth
ojHE By 7he Hlme AFAPT AAEE
o= HollA,

i
P
_'_ol

o
L
rlr
(o

(relatively better model

ZE¥Y(true mode)S AHE 4
23 ke A Hrieta &
1 FESL e HIWAEA Y
Y& vlastal Adshs A4, A7k A
= Aol FA S-Avkel: CFL - TLE ghol
¥ AU RMSEA - SRMR #ro] ©] zre 23
< AE) AR7RER o] H4sE A ol|Alc -
BIC7} ¥ 22 23S AE) net 2¥E &
S3TKKline, 2016; Burnham & Anderson, 2004).
ok ol g Ak A2 A 3t Y TE

= 9%t H&= X|=, ABIC, Vuong BF2| H|i - 7}

o) T, Hole] =)o) tha BAH fe
He AR ATHA PeEdE S AR
2 Vuong A2 B3 BAA gL B

fl

371 = 3t} 71 H 2o Merkle $5(2016)9]
TF2YAAEY X871 S Vuong Ao A
g AFe A= A5

™o 1

128 Holis s =

& Bentler, 1999; Kline, 2016). T}t Z3t=
A F, 2 dFdAe FREEARES o
&3 ATolA 7 RIMSHA BaEA, A
E 08 37t =8E vEste Agsd F
3le] crigt TL, 18l AdE i £E
HF93H= RMSEAS} SRMRS £4] tjde
At rE & o)A, 2024).

t

CF1
CFl(Comparative Fit Index: Bentler, 1990)+= &

£ ZANS 3 FRAS 008 TS 7]

ARYS vl 7|FOE o] JARFYRT
AFRFo] FEA F2E dup} ¢ AW}
A& Yehle AFoltt gho] 45 23

= .
o A&7t e Yu|tH, CFl>.902
T& 7Fs, CA=95v 5% AJERE 34
3HHHu & Bentler, 1999). CFI= RMSEA®} Zo]
AFEE BRol| Fol B39 HEx=o] 2
W2 (penalty) S F4sh= A7F ofdH, A
2oz gHEIy|Y vz d 973 AER
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&4 ATHHu & Bentler, 1999).

a8y Crle 289 FxF Ao Wzt
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MacCallum et al., 1992).

8% e olg3t Whgo] AFEe] A7)
Aol os) AA== 2ol okyzl, wAkas]l
At o] 54 marol] tigk Alefo] Fatx

L A% 3 Aol AR FRA TSt

FESE A= we) YT ARE 2200

N gebd 4 Qleke olth &, F 23ol
}

Edx)9] F7(yHE 2 4 o, crie
olyg yZaolE VARG H A Hln
£ 53 vt

TLI

TLI(Tucker - Lewis Index: Tucker & Lewis,
1973) £33+ CFI9F FARSHAl o] 25 =¥
o] AYg=rt ¥ AS YERiH, TL>.90&
T8 7Fs, =95 ¢ APER Y
o 2y TLE CRok 28 gt 9=
o BT 4TS ANS 0 AYE
7b drid AAEREAE A Y

o]},

% 723 Ake BAsel AYwr} 37
Sflsks 1 FhEel ARE HaE FE
HARA BT A%, TUE AT BES W
Bl %S BT oHE EHoE o
8 TUE AREE FAAVE BB T2

4 gskel LAY oA e
S} olFold A9 ol gl Rl &
ATHHu & Bendler, 1999). E3F ®EZ77} %
M ol B AY 57 v
7FsAE BE15E3 QTHMarsh et al., 2004).
B Aol Zo] AARYY B Aol
A 24ANME, TUE B39 727 Ao
Ao wet AE & s Y F
o, ol we} AR
CFIEY AASHA &3}

% gk

_Oit’

V)

to rlo

[0 oZ of

4y
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.

RMSEA

RMSEA(Root Mean Square Error of Approximation:
Steiger, 1990 E3o] T Tt FRE
dri ZAEAE Wrkshe AdE 719
APE AR, o] ES+E o] 25
o & F3E o], RMSEA< .08 &
7Fs, RMSEA<.05% §-3 AFPE=2 sf 43t
TKBrowne & Cudeck, 1993).

RMSEAE ATEFH A5 o] 2dAE

AfEst BEA)E Teste] 4EHE A5
oltk. olejd A4 EHOE <3 FeE =
S ARE FEA Aolo] WA W
£ ATl Yt Ao AeA At oE B
of, 4A EAlSe oAdBe mHo] WYl
A e A Aresidua) TEE| Aol B
Y AYEE W FHT 5 YO Bown,

2015; Kline, 2016), °]&]& Zol= 2 B
RMSEAS} & AT Ao Yag |zl
ThBrowne & Cudeck, 1993; MacCallum et al.,
1996). ©]#¥g EA4do] w2} RMSEAE ZAp
Z ZRbol| A A sHE BYX| o WskA wE
Ein=y

mebq B Qo] thaeh ZASIA RMSEA
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Uols| - Z0|Y - 0% S / HIUTHRA 2E Mey
7b BEgo] Are] FEAF 725 HAHOR
drit 2 dwsheA Hlwz gAsHA vy
e Az A5 F Utk

Kenny 5(2015)2 RMSEA7} EEF7] ¥ o}
Uzt 2y Ar=st duzkget] dFs
et Buskglt 59 AfErE $a &
Ho] 2 =AM RMSEA7} ¥53 A3
AEdME FhB7HEE BEel 9dof, BE
zzo]A RMSEAS Atd A3E dd 7E

o2 sk ol Zol7k asitn s

SRMR

SRMR(Standardized Root Mean Square Residual:
Bentler, 1995 AA| 259 AP E3 A+
23 sue] AR T Aol BT A%
2, gl Ae4s AP} $an Yu
O F SRMR<.080|H 4§ 7153 AP==Z 3
A8 HHu & Bentler, 1999).

SRMR2 AWl a9l 1o AAE YEt

e axRATRYE ST 3 BAE
Uehlls expddtel ddiaes rRizstA v
%“?}ﬂ-(Klme 2016).

S Qo] & (LRI Tl 7
oder =/ AAH AolMe SAHWHF
b o] HpkR o g AR wiel, 723
o7k AA Fe 7% SRMR Fhol FriA e

2 A 4= 7FsAE A7Eo] $tkKline,

2016; Marsh et al., 2004). ©]+= SRMRO| 343}
do] AE 7N g AEEE
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XA A, By T BAE Aol FAD
ZZ30l| A CFI, TLI, RMSEA, SRMR?} 22 #gt
E Aol 7234 Aolo] Iy 22
of weh oJgA B HEE HoleA HE
stz o ofed vgd AgE AgE
ddo] M2 QZE F Sle AFlA, AR
7IREA| =91 BICS} Vuong Z50] 7JAEY 3t
A L€ siAsted ofd 74 AR
& ATE F UeA A duERaA g
15 F3 viuiAEA 29 vlaelA B 4
o] E& AN A Gk AR
A=) BICS} Vuong Aol thellA= w5l
A A& T
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El
y o

HET[HEX|4: BICRE ABIC

ARAAFE 283 AR FH A=
wojsiA T, mae] Ay A% oqu—

A AA ] it b A Hlae] x
e T HolAM A= Aet AT

%W]%X]TEE AIC, BIG(Bayesian Information
Criterion: Schwarz, 1978), CAIC 5-©¢] o1, o]

Ae QAT AT ARAHTE
29 Azol Yot RYHEAT bk
5 ) R 49 WA 2
@ Bepd wgol ARE B AYTLE
2]

1 23o] 71HIdLE e

Bl

O = =]
e 2=}

& $AHE siMst= ¥ AESTHNylund et
al, 2007; Raftery, 1995). Raftery(1995)%= ABIC
A7le] W 4 7)EnE AAE, ABICE
a4a719 Akl AT S =S B9
1jr a8y olEet sy Ve RIS

8 el WY gebd 4 Aok Ao

4 ERIsh WYl FRr YR P
A RgoA FEalele WAE AT
2 % gtk

A
2011). o]o Tt }04 B A3E Vung ASE
(Merkle et al., 2016; Vuong, 1989)& &-g3}c]
TRy 7HE ABICY] BAZ o4
< AEstaA gk

Vuong &3

Vuong(1989)2 AARYS] FA=XEH =
I$% 2Fo]E Kullback-Leibler (K-L) 71 #kol
Z|§kste] Blwgto g, 7} B3] BT &
ol g ow drht ZHIANE BAHC
2 Prkshe 4% e Adsdth kL A4

B FYH Asol el 24 BFo] fws
9

1) Raftery(1995)7} A|AIgH ABIC 3|4 7|&S &
Az1e By R wt WgeA g2
Rom, B AFgAE e 7ES BF *dE—“.PJ

FHA P gFRow Heslx] Wokth Fo A
AE 7188 ABIC e AAE 371 olsfst
7] 93 F3 AR gu Fes9c)
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A =H|

2 vas YrlE Az 08 AN =
o AW Do $AY A4 FeAT
HEHon HFE Ask dTEIel A%
o BE4 PEE b} 2 ARSEAS
WSk 24E e W, Ao
£ wae] Ague BIEE FA 125
o Add $544S BESFTHSchwarz, 1978;
Burnham & Anderson, 2002). =3l I=EH =

QI%h MB= X, ABIC, Vuong HBQ| H|W - Bt
9% ztolo] 7]HFek Vuong(1989) HAES H

WAEA 2E % oA AEEe BAHC
2 WS AAE AT oAY BAH
A5 HE T 7Nzl 7ustel
7t 722 Holo|

[e]

TeEevw

©] ThBrowne & Cudeck, 1993; Kline, 2016;
Marsh et al., 2004). E3] A= X4+ A
5o By qtRe WUgsiA wkgste], Bi=
7h AR e ZYe Had Af 72 ¢
FREOE 5 Aolg HFE Aol
ThHancock & Mueller, 2011; MacCallum et al.,
1992; Marsh et al., 2004).

AU ARARAS oA
1 Y2 WYste]
A Ex=el dH
1978; Burnham & Anderson, 2002). WakA E-7
57t BAEA g2 dHCAA 2Ye vud
A%, 724 Aol v 2t BAH Ao
W2 B33 43 ofele 4 UrkChen
2007; MacCallum et al., 1996; McNeish et al.,
2018). o= R 724 Aolo ik 7
= AF9 7S B AdAe =Y
T ERE Aolg AT A7V BAFE A
ARRH.

olof ¥ AFE
Ak 220
S 2H, A¥E At
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S 25 xggro gy, Qi AT
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2024; Brown, 2015).

AAnY
Ao ARg" 27)9 AR
2t AR L AR
X49] wzkaIA

< 1%
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o X47} 829l

?Sé
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al,, 1999; Hair et al,
2006; Kline, 1994).

2019; Henson & Roberts,

2|
H T

a8 204 AHE ¢ ko] F AARY
& wiol Haaln e 2] T Aol #
ootk olo] Fukalel & QA7 xdo] R
Sehe T AAnge] 2dAs Aol oAy
# =), 8 =27, a8l sRIUE
SUNSE ARSAIHE | 2. A 59
WeE 2oRd mee Woleha Aesitr]
Qe nAE o Wil Hox A
N5} ThBrown, 2015).

aRAAF Aol

Bollen(1989)& 81AIG A717F 2& 9 sf4]
I APRE HrlM F8F onlE THAH,
Brown(2015)& WL OIAIFE %33 ol
L8R4 EollA 5 &3] o= agld
o A Zdst=ArE B e AWEy A

I4e S & + dos AHAT:
E 1249 HEo 0t d¥xel 7|F
W& & 5 a}

QRAF Aol 4 2 0

AR A7) 3 1 .001

ad# A7) 7 5 3

FEI7] 1000 500, 300 100
* atol gl
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e B dFoAs 2945 olE &a)
AT z2Ho g XAt ABAYYRHANA X4
o 3k F1a} F20] Awde] xjo|7} WAYEE
2 sjgon, FAHoRE Pt BAE 29
A5E REREY] adAFET 34 AAs)
o X4o] t)Ek F1o] AHgo] AjHoz O
A stdth Q8UAF A7 F4E FL‘Z]
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o] AARY 2HT} AFo| Z Rkt T
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Zpol7t Gle A F ¥

w513 28 % 30
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A= Aol

AR F7)

QAP A71E x49k X590 eapd 1 A
¥ A=E -‘ﬂulﬂt} 2 04?%11*1 =
x}°l7} = A1

A Q= d_g ] I 0012 A
Rk ole AR el A9 gjle AHE
ojulate, o] A x49] WAL AGI}L AA

H AARYPoAM= e adle] AHsHA X
g FEol tid At A HA A=
ol 7hsAol Qth RiE expdto] 7
A4E SRMR g2 Zobd ®B3o| o A3
ZAAY BY 7hsAol Aok o= SRMRO| 2
g Wste] RIZksHA Wtk A o
THMarsh et al., 2004; Kline, 2016)2}% -
2ol gt

9% 37

2047 A7)E A A7 Hair et al, 2019
Kline, 2016; Tabachnick & Fidell, 2019)E ZaL
slel ASAT QQlydel 245 % a9l
o Pol ofisld ¢ gon AARE 7o
4P o] wF Hg & Yk W2 A<l

FEI7

FEI7 = 5AF B4 A5} BEE
£ ZAA3= W4 Q40| H(West et al, 2012),
E3] FRIAARY S o] &3 AFME &
o] F1 o, FAHY AYAH, A4FE A
4o Bl AU Y& vk Kline
(20168 EEIIE 4GAZ ERsgoH,
B Ao o]2 wsle] 100, 300, 500,
10009] 44 AT AL EE(100)<]

B FAA G BT ARE A5 A5
9 7ksAdol Am, F3F FEG00, 500E AT
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= HIWAEA =F A
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Comparison and Evaluation of
Fit Indices, ABIC, and the Vuong Test

for Non-Nested Model Selection in Structural Equation Modeling

INHYE KIM MIRIM KIM SOONMOOK LEE

Sungkyunkwan University ~ Sungshin Women’s University ~ Sungkyunkwan University

This study aims to comprehensively examine the characteristics and limitations of various indices applicable
to non-nested model selection in structural equation modeling (SEM). Monte Catlo simulations were
conducted using fit indices (CFI, TLI, RMSEA, SRMR), the information-based index (/BIC), and the
Vuong test. The simulation design employed a 3x3x3x4 factorial structure varying factor loading
differences, error correlations, factor correlations, and sample sizes, yielding 108 conditions with 1,000
replications each. The findings indicate that CFI and TLI were particularly sensitive to structural
misspecifications and demonstrated stable discriminative power with larger sample sizes. In contrast,
RMSEA was substantially influenced by sample size and degrees of freedom, tending to impose stricter
thresholds, while SRMR showed limitations in distinguishing models when factor correlations were high.
ABIC provided a quantitative measure of model differences but was constrained in interpretation under
equal degrees of freedom. The Vuong test supplemented ABIC by offering statistical significance, thereby
reinforcing the basis for model selection. Overall, this study provides practical recommendations for
comparison strategies, emphasizing that researchers should avoid reliance on a single index and instead

adopt complementary interpretations across indices to achieve more robust and reliable model selection.

Key words : fit indices, ABIC, Viuong test, nonnested model selection, simulation study
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