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PSYCHOLOGICAL EXPLORATION

DU 2 41 be A

WAL AR TE

RIM kKBS HRE
(P RELHEZ R T 510006)

B B ATAHNERALARPT BN E T LAl F R LR BATHRZ IR ITR,
A, 3 A BiER BT 94 (S48 CFA) F k) 2 A TABR ER L 22 X HmEA R
WL TFrM, EEFEATEEAERERR, Ut M#idal &R T 5 kA T 0o &AMk
RAFM, M T H % 54 CFA J5 i35 42 o A TR B . T M 75 ik P AL, B R R &H W 2
A, XFHMABT Nt A 3L n E R BB h ke RERMAY, Bl W@t ok~ T #riLal

B R KM % Mplus 344 69 Bk ATt Ag,

KR WrtHr b ik $ B EME BT 5087 L B R Tk

hE4 S :B841.2 MERERIAAG A
1 5|5

) 2 7 LB TEAL SR 2 B P B T IZ L
R ATRERS SO 5 DI B TR N S B [ I E 3R
ZE (1, Shorey, Allan, Cohen, Fite, Stuart, & Temple,
2018) . TEXEHFIL A, BEoEE ST I A LB 8
2 2 ( Contrust) , BN BB B B 6 W i A8 &2
(Latent variable) , WS BE B8 7158, 11 Al T S AT AR
IR A] E VLI () 728 B AR O A 128 & ( Mani-
fest variable) , AT A ERMZA LK T, WETE
BB S A5 P ( Measurement invariance , M1 ) 2 # 47
o ) 25 S LA AT IR AR . M EA RIS E T
BRI R R A 2 R T A R B2 T 2028 (van
de Schoot, Kluytmans, Tummers, Lugtig, Hox, &
Muthén,2013) , DAVE7E BHESR N BLA i G540 75 R AR
# ( Structural Equation Modeling, SEM) >4l & AN 45
PERR IR SR AL T VI SEF I A7 B 0y v, W E A A PE A ke
I FE BT SEM FIl EAANER4), BR B ik B
43 ¥7 ( Confirmatory Factor Analysis, CFA) A, jZ A&
R T/HABERGEHERZEINLKR,

HEID & & R 2 M5 il & A48 P SEM
Tk, B 2 40 CFA (Raju, Laffitte , & Byrme,2002) ,
% /)2 CFA(Jak,Oort, & Dolan,2013) , 22N T &
#8AY ( Kim, Cao, Wang, & Nguyen, 2017 ) FlI %} 55 1=
( Asparouhov & Muthén, 2014 ) %, H. i, £ )2 CFA
MEZRHEFRABA LB R T Z RSN
AR, &2 CFA DL ioF 51 &R
AR, KA R 4 AR BL 5 - R B (W 22 525 &
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JZ B FIR A )2 AR 4R A A B AR (A, R 4 8
FERAN R AV TEZE S, 8 2o A DA [R] g v 7 28 7 A
AU PEAS AL IR I R AR . B 7 Bk ST AR 2
ZREH S HOT I R AR 133 SR BE DL BRI A
IR G5 A S RTE AR, Wk FER
Wm0y SR AR B T & e e AR, X R 1k
LA TE BT AL 0] [ 3 E M Lo . BRI
MBI A LLS % Kim 58 (2017 ) FHH %3
wo

Z4 CFA Z4t SR S S & N % H W ik
(Raju, Laffitte, & Byrne,2002) , E 5 DI M- 3 %5 5 )
BT AR R T B AR WA R AT 4 3]
BB AT E I E A AR, 3 BA R A A
P, DU S &2 A 2R P 7 s AT AR 2 4 CFA
5N 454 (Kim et al. ,2017) . 430K
MG Z 40 CFA F1 DLt s i 2 8 2 v 64 T
RAHTTE
1.1 Zpiebt B 5 547

Z 4 CFA ARG Z X A4 5l 70 A 2 — 1
CFA RS, FRAR YRt I 52 78 2 5508 20 AH 45 i PR A1
Pt e i & T B il &4 2Pk, 2 B8 Schmit Fi
Kuljanin (2008 ) , H @ #5520 BRI T g : (1) BE
AZE 4 ( Configural invariance ) f2 & ER & 4 HA
AHIA] B 75549 , B g AR & Fi 4% H H B3 R 6 R i
H—F; (2) B A28 (Metric invariance ) 271, 45
AFIFEH W B 7800 5 A A (3) P A
(Scalar invariance) 5 5 , $5 Z H R IE B HME, B
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B YRR R AT EREE A, T EE A
LLiA BB B W, B A e 2R a4 R
(4)iR2ZH 22 ANZE 4 ( Error — variance invariance ) 15
B,E&ABRET ZBEHE(H, Linle Al Card
(2013) $R IR ZE T Z A B EE EAFTEGH L,
RREETTELE T /BB ENMERE, %
R ] 5 2 AH S5 0] BB & S BN SR B S BN A T
fhits
ZH CFA Jy e in — il & A 28 1 BR ]
J& , Hh i B T AR R AU LA SR A 0t A PR ) S AR
RIPG RG R ERE, TEW R T 2 B 28 M PR 5
Al B BRI HEAT T — RS AR RS, SR
X BRI LG BT LASR LR Eo i 3 (log
— likelihood ratio test, Maslowsky, Jager, & Hemken,
2015) fHE TRISR Lok 36 25 5 52 BIRE A & I 52
Al RETCIL KA MR Y4518, —SeBt s R T M
AR5 ELBR U, U1 T ACFIT < 0. 01 (Little
& Card,2013) . | ARMSEA | <0. 03 /E A IR0
A B 2 B iR i 75 ( Rutkowski & Svetina,2014)
ZH CFA BB EIE H Y TER, 53T
ZHIN . TEZ 4 CFA BRI 12 i 41 AR BE R A8
HIEAE L BB IR AT LA — 20 B T S R A MR
I, G E FEE T/ I ER A L
# (Little & Card,2013) , HRjWAT BRI FRES
X R CFA @R, TR T
1.2 ZamiE | T o0 e ARk
REZH CFA JrFTEE I 208, BTk
B, 24 CFA Jynd T A A PE R BR H 1
1 TR (R AT BB AR A ), XS
ANINPR i 4% 14 J5 #4852 28 T 25 5 4 45 465 ( Asparouhov
& Muthén 2014 ;Kim et al. ,2017) ., Marsh 2£(2018)
18 7R S UE B I AR EE R A8 P AL JL PR 9k g
JE, HX MR TE A 2 WG 0 T 3™ 5, iR R
M T W5 KL
TESCUEBRFS P, 24 B SRR 1Y B8 N AR A
PGS IS, BFFEE N T USR] 3 5 BB IE (Post
—hoc model modification) 75, 454 i FIEIETS
B ( Modification index ) F BB — S E W EH N
SR AR BB A B B0, BV S 3 4 T &
ANZE 44 ( Partial measurement invariance ) #5781, {H 2
X EFAEE—SRR: (1) FEREEGESE
BREBR—ASHATERTEBYE L, B IEDT
HECHED; (2) BB ERER NS S EA
1K S H0A] BB VR T 4 AE AR R % (Asparouhov &
Muthén,2014) , [F6} , SR HRIE S Z BIFRE £
UPE R0, X IEIN T — SRR FRR T S5ie ]

BEEM;(3) EF AT EE B IR B AT
ZE L3, 5 5 R B BB AL N 1 Y E 2 5 A IRl
i} (Marsh et al. ,2018)

FEF R —BEEREREAE &iEAEmA T
Krae . HoAr, Muthén F1 Asparouhov (2013) $2 H
f) DL - 57 ¥ 50 0 & A 28 M ( Bayesian approximate
Measurement Invariance) J5 55, 8 iF Ao T Nf& 4%
J7 s R T A T A R R, BRI, BT
MR FEmf [l , B B 9E 38 % T 3% Ffr g 45 L B 5
AN SR BRAE A T M. A ST
FEHTHER A S S, R H R 508
[ B DA S0 3 A s D IR PR ARE , O %
G2 CFA AT . A BASCHEE D B IR 5
RS AR, IR R G il
B XE LA SE R PR TR
2 HENEARTE
2.1 FkRE

TEEEM IR, [ T 1858 Wi R = IR AT
FEE a0 AR RURAG ) | WSS T 7 BR IR 4R R
WA AT (kA Mimm, AR, BRE,
2019) , FHE TAEGE 7 s E/MVEA (R IE 508
BAERIEEN T A 5 MR R TGRS S 50h
A R R, T AT SEM XS 5% B AR i 1
BLEE v s (K ,2011)

MG B B A B R, RS IR R
SR B T DL R A B AL AR &
LA AR MR E BRI RMNSEHE W1
(Muthén & Asparouhov,2012) . [H 1 0 H-Hr 7y 68
BRIGHM ARG R, AW LRF B LAk
W25t ( Yuan & MacKinnon,2009) , #F
FE SRR BER T R AR B Se T 40 B 7
ZRAN RS T 2D SRS R4k
Eifg: 3 AR N

ST DI SEM SIS 0 B A1, R AR 22 11
BT EECTHA & B AN i (van de Schoot, Winter,
Ryan,Zondervan — Zwijnenburg, & Depaoli, 2017 ) , 1M
AES T —F I EE R, B, 24 CFA JF
PETEEAENT , H hHE 2 SO AT B 2 B 22 4H 58 ™A%
FELTH S O, (BSR4 19 R 10 4 52 B o Hh AR 3
BENEE(E la) , T FRESERER
HI45 %, Muthén F1 Asparouhov ( 2012) 1) 1 14 #b $5
H: A0SR A AR SR R R R 25 A AR B{E R O
Fr 22/ N SBT3 A0, B0 AT DL AR X Se B HAE O [
WS, B TER R 4 BRI (] 1b) o TR AR
RIRR ) i 2 BB AR O 3 LR s U R iR 22
A2, B AL AR A S R BUN A TFE RIS
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R T4 24 ( nuisance parameters ) , 3% F1 5 5

BRI AR B 1R R R AR B T IR AR 5 HE

J~(Lu,Chow, & Loken,2016;Pan, Ip, & Dubé&, 2017
(a)

™ ML, CFA prior

&%) , Muthén F Asparouhov(2013) Bk — 585 H W
2T AW RRER G, ZR 1 EHEN &A%
PEI o

(b)

BSEM prior

A~N(0, 0. 01)

1 &8 A kM8 A %R EE 88 ( Muthén & Asparouhov,2013 )
E B 1) AHAFE P ERRAALLBETRMN BREMALALEH 0,8 1(b)H N eh i ddid
SABAREHAEH O 851 F £ R HF A TAANRELE O Wk 3h, B 23R4 N(0,0.01)
AR S TARBRERGTRT , AR LHEF S5P L ZE(-0.2,0.2) 20,

T3 000 B A AR A e o A R s
ZRPRUEIER 0 0y 2R/ Se TR 40T, BERT DL A
WA MEBEFEM/ DS AER, TR R %
TR BIFR ] . Muthén F1 Asparouhov (2013) #5 H4 , #f
VBBV AR LN E B2 M
N BENL S R, X ZF A RRE T NMER T
) B AFH BRI 1, DRSS ik G5 A AR AL S 50
Rt

WM BRAEE TR TR TR EIES
PRF: (1) e TS RS T A s
BUBBILG 1 22 R 5 (2) 7E— R AG T P 3t AT A
TFEXT TR S8 PR, AT BT Z IR R A
BIE , 5 T8 IE i T 52 A1 1] (] — L E08 ] 6B 2 3L
P TR (M — 2R B IR S B T 56 R, AT DA
R —MRERFFEUEFALEHEHNSHHTAE
( Muthén & Asparouhov,2013) ;(3) iE i 2 AL R B
ANJ5E ST A0 BT DAk B B i A AR YRR
( Cieciuch, Davidov, Algesheimer, & Schmidt, 2017 ) ,
iR At N(0,0.01) F1 N(0,0.05) (15656 MR
RIS 1E L5 o

BB B, GB M EBE S B E R/
P B 2 2 ST, T 0 R AN AR M T YR A R LA D
SHAE T B EINER LT (Kim et al. , 2017 ; van de
Schoot et al. ,2013) , H DIH-Er 7 EE IHEZR (i HL o EL
RGP, AL & PP AW 875 8 (Kim et al.
2017 ; Schmitt & Kuljanin,2008) ,,

2.2 oMY R

Wi B AR 2 B R LR, AR R T

ZWRBSHIS (Bl THE R EEE , Bk 5

T FERIPEM AR 3 AR BT, A SO T HnE I & A
AV Ty 2 Y — S R B9 PR 92 45 2R (Fong &
Ho,2014 ;Kim et al. ,2017) , 45 H TR AT . &
[P
2.2.1 BB

W E A R E AT EEVIES AT
AL ARG BAFIRTIR T A BT IR £ 31T o
RIS PRAG R PR35 5 S0 p {H (Posterior Pre-
dictive p — value, PPp {i ) i /5 5 F 3l [X_[&] ( Posterior
Predictive interval ) , f5 36 ¥R p {845 FHIG A R 4 5%
BlE gt R ge & (o, R 5 ) K TREABEE W5
THR 0 & Y B, T T DX [R] 0] 45 Ff A B 19 5t
THS I 2 IS A A R SR R R N E R
B/ 95% A {5 IX[H], 2 PPp fATE 0.5 A4, Hf5 %
T DX 645 O i, U BRI B A7, JLrp, PPp
HAE 0.5 ZE 45 (W IR HE S =0, B AT Wl
PPp fHRT 0.1 H/G 5Tl X [B1454E O B3l AN
BRI LG B I (Meghan & Zhang, 2018 ; Muthén &
Asparouhov,2012)

A, FETE AR, 38 W] DA R iR 22
T Ty 22 W 7 2546 M SR AL 6 3 1 Wishart 555643
A, SUVFIU 2 3R 22 A0 G TE O [ 38 30 LA ik 98 PR
(Fong & Ho,2014) .,
2.2.2 g RIBEEAAE

B3 U BN P A RT LA S R R A R AR R A
PEeH 22 FARHEME 0 5 25t/ e g 2 A (2
SRH0.01 By 7 22, BIAE S0HE Bl b 71 £ Ak 22 1) i 42
T, arEAERA 95% WERETE(-0.2,0.2)
Z I8 A — YA T A BRCTE X BT A 2R A A 4
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PG BR ] o AR e B AR B LA A 22, U s A
REW R 2R AR B AR, T A SRAR B LA
YR TR B — P AT IR T o

2.2.3 RS

van de Schoot Z£(2013) f Kim £ (2017) ¥ &
TUTESR AT B0 8 AN A8 P A0 A i, 364 T B 20 B
(Sensitivity Analysis) D460 o867 72 5 B2 2 1F
FH FAEMFE

BLRRE, TEO & T B 50 8 T i e 56 (prede-
termined prior) 5 72, # 1 % 0.01 (Kim et al. ,
2017) . 7E X % 7 FHAR PR A 85 4 2 R AR AL NV (0,
0.01) Fy e 407 J5 AT LA SRS IR LA A2
B, 30 Mplus i) PPp {H i 2215 B #E W ( Devi-
ance Information Criterion, DIC) F1 01 M- 848 & ¥k W)
(Bayesian Information Criterion, BIC) , X — T Rl
SRR R AR PRI A T

TEBRILG RAFHUETIR T, X B84 2 R 4Rty
ZHRBSER /A, 8 H 4 N(0,0.05) (Kim et al. ,
2017 ;van de Schoot et al. ,2013) . HIRESHWiRPSE
B3 A B BIAL . IR A5 R BoR e A o N (O,
0.01) LRI G AT B MR LS IR A B %
25, WIRT LA g 12 i 4R 2 A AR BE A A2 E 5
15 W58 AR X S AR s o i85 2 A R B 2 4 R Y, R
BT B A, RIS L 85 4 AN AR P
(Kim et al. ,2017),

TERAI G HE R o, Kim 48 (2017 ) B3R
DIC $8f5., 2N BIC f8fr B R SEFRR T =N
0.05 MRS, X AT BB T 722 0. 05 R rEM
BHEFMHNER, B SRAELBEZHEAL
PS4, T DIC W& TERMERL, £54
Mrep, MB5MERADIC| > 7 B, A R 48 HOTESEIA
4 DIC B/ BRLEE {1, 5 W W LA PR
HH] B 2 7% ( Spiegelhalter, Best, Carlin, & Van Der
Linde,2002) ,

FET T AR A B &R B, PR E AT
DIHEAT IR R H s . R il 8B
HATE &0 LI R K JHEFR T K, (Hid %
A8 IS5 70 BB A8 Al TE X iR 25 T 25/ T O
LW AL BRI, B IR To i R ) Iy 22/
5 AR IR 5
2.3 FHHyWEAFRTME

W B AN ARy BRI B A R S T
AWM/ 25, tEt il DL ER S
Bttt (AR A REE B — L B A BRI E
HEAKMAHR 25, N(0,0.01) /N J7 22 555 7 fe
SRR XSS HO L AL | 22 57, JE 1 18 oo B 4

R 7 ¥{E 722 5 WA WAL 11 ( Muthén & Asparouhov,
2013) . LB AT R B2 H 5 W& A
HERISEUG , o1 LK RS i I B A A
XX LS HGHAT B AT, LSS I A 1Y S AL A
T-HBE LLH (van de Schoot et al. ,2013) , R} 8
ZH% ] Mplus BOABTLIE B e 5 /A 1T B B Ak
T, 90 AT DAEEST #8430 T B A AR PR Y (Muthén &
Asparouhov,2013) , MHEL TG 12, B4 HE I &
AW R e — AN R I B A S AR
PERIZH AR R REAR T 35 5 ARG I 7 ) AR
&, H#e T 2B R 2B 1E NS5

(BRI B A SRR A 5%
G2 Jy AR IR B R [al R (1) 75 EREBH S 30TT B
KRIE TR R Q) BEGER A BN S H S
X G AR S H il T 7 AR (B R R e 1 AN
(Schmitt & Kuljanin,2008) , [’ 52 hFEEH 4L
BHB R, BT EAF ISR LIRS,
3 26 R ETEHEME AR TS

A SCBARRIE T REFEAFTI M A (ERHH
H) AL SRR g SR X 2 LR 9 .
T RIS FHE A A B AR Rk o S R ER L SR
e R 2 5, AT R IR G £ 4 CFA Fi I
S A AN A T A T, s W
B AR IR, 3 5185 Tk e TR
Hoo BFFEFR ] Mplus8. O F1 14 (fRAD WLB 5% ) #1472
B BRI T 353 BAEREA, F IR 19. 55
+1.45 %' (range;17 ~24) ,H.Ap 5B 489 4,
3.1 Z4RENREF 54

AW At SRR (B, BB R,
2008) R4 HBMETE - 1. 107 ~ —1.43 2 Ja] , I&E
FE-0.705 3] 1.534 Z ], BL KRR R (£
18,2009 By £2% H B B FE - 0. 756 £ 0. 906 Z
], WEFETE — 1. 053 F] 0. 920 Z [H] i E L XHE/ N F
2 H W4 X {H /D F 7 ( West, Finch, & Curran,
1995) , Fl it 2% H R ARF G IER4 A, H T8
PN EBRRAA, T AR AR K VAR L R TR A 1
AN, 2 BBNBRL PSR R Bt 2, I RAR ARG
BT, HIRA BRSPS A B 38501 2
5, K TRR NS B R AV T ST T &
BT (Ttem parceling, =¥, 1R & B, 2011) , EZ
2 CFA BIRYEL &S, anSR | ACFII <0.01 AT LI Ky
PR AL 005 TC B ik 25 5 (Litle & Card ,2013)

YT T N E Y CFA ST R, FES 58
PRI ( 3R 1) AR E, WEPA R 11
{H2E 58 A A SR ST A SR R
SN ER Y RER TH S (REAYEZE
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. Diff =0.389,p =0.002; Diff =0.566,p <0.001;
Diff =0.410,p =0.003) , X T ML R EXE ) 20 #r

M B, AR AR AR TS (L3R 1) ZERt b, 2otk
MAERERALWEER

®1 ZARTFEEFIRERNSRERER
yi¥itl X df CFI TLI SRMR  RMSEA 90% CI of RMSEA  ACFI Pass?

oSk

AN 494.817 230 0.921 0.907 0. 064 0.081 [0.071,0.091]

WA M 521.450 244 0.917 0.908 0. 075 0.080 [0.071,0.090] -0.04 No
oM ALHE: 512.170 242 0.920 0.910 0.072 0.080 [0.070,0.089] -0.01 Yes

BRIEEAZE M 560.015 256 0.909 0.904 0.083 0.082 [0.073,0.091] -0.11 No
OB 526,292 253 0.919 0.913 0.076 0.078 [0.069,0.088] -0.01 Yes
Bl e 55 PRI X

HAEARE M 88.949 48 0.964 0.946 0.043 0.070 [0.046,0.092]

WA M 95.865 54 0.963 0.951 0. 050 0.066 [0.044,0.088] -0.01 Yes

BRIEEAZE M 97.452 60 0.967 0.960 0. 050 0.059 [0.037,0.080] +0.04 Yes

3.2 Rebirdrsia &R M

H L SR 23T AT R R A TE 2500 A HLAN B ks
{6, AR DL IS R A AR AR B () AR P TR AT 73
M, ARSese A M RE T ADICT <7, WA A B
T L U AE ST o BEAh, XF T Mplus A “ DIFFER-
ENCE OUTPUT” Hh 875 )i H I8 A L I S5,
WhgiE T BRI E R U RS A,
S A AR AR,

SR BN, XA MEANEL S ZRHERAIR
B WFR 2) , 7R R EURE T B BEAY L, LI
HWY¥EE LEEZANEE FE Y EERTH
A (FRUEAIE 22 5 Diff = 0. 394 ,p = 0. 004; Diff =
0.443 ,p <0. 001 ; Diff = 0.559,p < 0.001) . 7EB
PR FRIE R B0 & A A v A b R B, TE S R B
AT (L3R 2) ERE B R ZIMESEZ BRI
M EMBEES,

R2 IHEENENEF TS — RS KRB L

R PPp 95%C. 1.1 BIC DIC ADIC
HER
AR 0.624 [ -86.681,62.040] 14723.613  13131.384
Bt B A A 0. 664 [ -90.916,60.739] 14766.800  13113.782
N(0,0.01)
AR
B B A 22 0.674 [ -90.851,57.596] 14757.127 13111.530 -2.252
N(0,0.05)
BB AN B AN 0.681 [ -93.554,58.890] 14764.332  13112.122
BRb P55 PRI 2
AR 0.552 [ -42.964,37.873] 8257.405 7672.218
B FIAEE A 2ot 0. 562 [ -44.122,40.016] 8276. 149 7678. 028
N(0,0.01)
Bt B A A 0.587 [ -44.386,40.0797 8272.110 7681. 004 2.976
N(0,0.05)
:'95% C. L 4R R X 4]

3.3 Fkk&K

M ERHTHR A& B, 5 Muthén Hl Asparou-
hov(2013) } van de Schoot Z£(2013) 5T 45 R —
B, EHE R R A 2 R AT
REEGRITEAHESK,

e85 i 2240 CFA J7 B X BRI PR il 3 T 74, B
AL LS TE R R AR S N BB, hAh RS ik
A BV AR A AR AR TE B B 2 X (Little &
Card,2013) , 55 Z BN oc 3 EMPERI RN, T
VT B AR PR T B A T 0, 8 1 AR N 4 B] 22

4" PRt sk e, T 1R 48 L R B S B L & ot
22T, SRR 2 M o T LAY B 5 3 e S S T
158 F R, 153 5 A 2 A5 R
3.4 Hibp

TEAL SRt o s, — B B LB
PRAEAE 5 B & o & 48 & fR 3 — 2 ( Cieciuch,
Davidov, Algesheimer, & Schmidt,2017) , 21 HH ¥
B E W& 3 (21 - item Portrait Value Question-
naive) LR A M (0006 T 5L, FLA5 150 0 0
TiE M, &% WA T B U R (Schwartz,
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1992) . Cieciuch (2017 ) {RFE/ATTFEHE EE Europe-
an Social Survey( ESS)7E 2002 - 2012 ££REWEH
ISAFERMEZRN 6 REIRHFTHENEZH
CFA FODUM-Hrdi s i & AN b, SREN 1%
24 CFA BRI GTE S AR (HET
23R 5 SR BTN S P AR AR PR, X T
B SCAGTIF T 5 10 i 2 1) 1R A 56 43 W) B 7 A 5
Mo 77T DA P 7 22 Ay 7P B i e T e AN A PR AU R A
SCREXT AR B FF P A B AR AP R AR B 5
Rl E R H R (12 4) FRSFE (10 4) 4E
. M, Cieciuch %5 A (2017 ) o, 38 13 S50 2
AI DL S v O T S AR PR AR AL ZE 0.01,0. 05 F
0.1 =Fpieluly Z T A REEA B, SLAEH
FRSE o
4 BEERZE

FEF U1 it B s 30 0 B S AR 1 O v AR BRI,
T R A2 3 W R 52 38 G IR T HE R
N PR T £ 58 IR 19 14 51 AS 22 14 4 %8 ( Fong & Ho,
2014) SE N PR F . BEITENE AR CHE
& BRI BUEME KA T E R, I IX
I B SO NS B ] PRI ST e AN BT o, TR B 2R
(R fA 0 ) B ) B A P R R M B 18 T B E,
AHEAHN G B s E R ER X —
2 AR SE BB A B B — S [ RS

{HRAR — R T, DU S i i & AN A8
PEJ AT B S AP TR — 8 BE T B AR BR
B9, XM AR A 2 T B R K BT
RRFEAHXT A s HAR , 17 53R 2K BE B AT AL 3
RET R 2R A BE A PR, BFSE BRI T
TEUNER 40 305 10 8 A 7% 4 ( Muthén & Asparouhov,
2013) \#H J& B Xt 57 1 46 0 £ R Y Jp i (Marsh et
al. ,2018) ,{HiX MR FAEE 1T 2 BIF KB/
LI S SN P A R A ST OIS
xR g, BT, RE T E AT R
5 X B AT RN AREE ) B R AR MR I, T LA F
JEEMEF AR, (B2 R R R RE
25/ T AN

& T WL A AEPE I 5, B BT TE R H At s
S B A EHERE Z T, £ CFA, Z2E R 1
RAEE, XFES) , ENTEAREA & B85 e
HI PR BAE RS AR B, B A E—E MR
XA AR EALS LB B FFIRSE , A,
ANk (8] 1 Lt AT DA — 20 R B S5 A R 1
E, AEETHFEE, B2/ = mAZE
PER 56

S 30k

UK. (2011) 2504y BE AR AY : DLt 7y o (BRA0LA /R
L FERE %) LR REHEE HARL.

ZEA. (2009) . K54 Bl 2R 5 TR E 1] 4546 2 S HLAF sg BP9
(ARE30) . PR R

M, REEE. (2011) . 5ty B AR B R B 4T R IR S L
BRI E ,19(12) ,1859 — 1867.

MHRLR SRR FH. (2008) . RfAE ST E BRI 4 .
o I R B 2 ,16(5) ,465 - 468.

K4 BtigEa, B IR, AR EE. (2019). DM &5 oy
R B B R O FER/E R ,27(11) ,1812 - 1825.

Asparouhov,T. ,& Muthén, B. (2014 ). Multiple — group factor
analysis alignment. Siructural Equation Modeling : A Multidis-
ciplinary Journal ,21(4) ,495 -508.

Cieciuch, J. , Davidov, E. , Algesheimer, René. , & Schmidt, P.
(2017). Testing for approximate measurement invariance of
human values in the European social survey. Sociological
Methods & Research ,47(4) ,665 — 686.

Fong,T. , & Ho, R. (2014). Testing gender invariance of the
hospital anxiety and depression scale using the classical ap-
proach and bayesian approach. Quality of Life Research,23
(5),1421 - 1426.

Jak,S. ,Qort,F.J. ,& Dolan,C. V. (2013). A test for cluster bi-
as: Detecting violations of measurement invariance across
clusters in muliilevel data. Structural Equation Modeling . A
Multidisciplinary Journal ,20(2) ,265 - 282.

Kim,E.S. ,Cao,C. ,Wang,Y. ,& Nguyen,D. T. (2017 ). Meas-
urement invariance testing with many groups:A comparison of
five approaches. Structural Equation Modeling : A Muliidiscipli-
nary Journal ,24(4) ,524 —544.

Little, T. D. , & Card, N. A. (2013). Longitudinal structural e-
quation modeling. The Guilford Press.

Lu,Z. H. ,Chow,S. M. ,& Loken,E. (2016) . Bayesian factor a-
nalysis as a variable — selection problem; Alternative priors
and consequences. Multivariate Behavioral Research,51(4),
519 -539.

Marsh, H. W. , Guo, J. , Parker, P. D. , Nagengast, B. , Asparou-
hov,T. ,Muthén, B. ,et al. (2018). What to do when scalar
invariance fails; The extended alignment method for multi —
group factor analysis comparison of latent means across many
groups. Psychological Methods ,23(3) ,524 - 545.

Maslowsky,J. ,Jager,J. ,& Hemken,D. (2015). Estimating and
interpreting latent variable interactions: A tutorial for applying
the latent moderated structural equations method. Internation-
al Journal of Behavioral Development ,39(1) ,87 —96.

Meghan,K. C. ,& Zhang,Z. Y. (2018). Fit for a Bayesian; An
evaluation of PPpand DIC for structural equation modeling.
Structural Equation Modeling ;A Multidisciplinary Journal ,25
(4),1-12.

Muthén, B. , & Asparouhov, T. (2012). Bayesian structural e-



FABHIM

REHES NS4 i —dnE i & A 75

quation modeling; A more flexible representation of substan-
tive theory. Psychological Methods ,17(3) ,313 -335.

Muthén,B. ,& Asparouhov, T. (2013 ). BSEM measurement in-
variance analysis ; Mplus Web Notel7. hitp.//www. statmodel.
com/ examples/webnotes/webnotel7. pdf.

Pan,]. ,Ip,E. H. , & Dubé, L. (2017). An alternative to post
hoc model modification in confirmatory factor analysis: The
Bayesian lasso. Psychological Methods ,22(4) ,687 —704.

Raju, N. S. , Laffitte, L. J. , & Byrne, B. M. (2002 ). Measure-
ment equivalence : A comparison of methods based on confirm-
atory factor analysis and item response theory. Journal of Ap-
plied Psychology ,87(3) ,517 —529.

Rutkowski,L. ,& Svetina, D. (2014 ). Assessing the hypothesis
of measurement invariance in the context of large — scale in-
ternational surveys. Educational & Psychological Measure-
ment,74(1) ,31 -57.

Schmitt, N. , & Kuljanin, G. (2008 ). Measurement invariance ;
Review of practice and implications. Human Resource Man-
agement Review ,18(4) ,210 -222.

Schwartz,S. H. (1992). “Universals in the content and structure
of values; Theory and empirical tests in 20 countries. " In P.
Z. Mark ( Ed. ), Advancesin experimental social psychology
(pp.1-65). New York: Academic Press.

Shorey,R. C. ,Allan,N. P. ,Cohen, J. R. , Fite, P. J. , Stuart, G.

L. ,& Temple,J. R. (2019). Testing the factor structure and
measurement invariance of the conflict in Adolescent Dating
Relationship Inventory. Psychological Assessment, 31 (3),
410.

Spiegelhalter, D. J. , Best, N. G., Carlin, B. P. , & Van Der
Linde, A. (2002). Bayesian measures of model complexity
and fit. Journal of the Royal Statistical Society;Series B( Sta-
tistical Methodology) ,64(4) ,583 —639.

van de Schoot, R. , Kluytmans, A. , Tummers, L. , Lugtig, P. ,
Hox,J. , & Muthén, B. (2013 ). Facing off with scylla and
charybdis: A comparison of scalar, partial , and the novel pos-
sibility of approximate measurement invariance. Frontiers in
Psychology ,4,770.

van de Schoot, R. , Winter, S. D. , Ryan, O. , Zondervan — Zwi-
jnenburg,M. ,& Depaoli, S. (2017). A systematic review of
Bayesian articles in psychology: The last 25 years. Psychologi-
cal Methods ,22(2) ,217 —239.

West,S. G. ,Finch,]J. F. ,& Curran, P. J. (1995). Structural e-
quation models with nonnormal variables : Problems and reme-
dies. In R. H. Hoyle ( Ed. ), Structural equation modeling :
Concepts , issues , and applications ( pp. 56 — 75 ). Thousand
Oaks, CA ;Sage Publications, Inc.

Yuan,Y. ,& MacKinnon, D. P. (2009 ). Bayesian mediation a-
nalysis. Psychological Methods ,14(4) ,301 —322.

Bayesian Multiple — group Analysis: Approximate Measurement Invariance

Song Qiongya Zhang Lijin Pan Junhao
( Department of Psychology,Sun Yat — sen University , Guangzhou 510006 )

Abstract ;. In the behavioral science,the comparison of multiple groups under the latent variable framework is popular. Measurement in-
variance( MI)is a pre — requisite for such multiple — group comparison. Multiple — group Confirmatory Factor Analysis( Multiple — group
CFA)is the most commonly used approach for testing measurement invariance. In traditional multi — group CFA , strict invariant con-
straints are imposed on measurement parameters across groups. However, due to the complexity of modeling multi — group data, these
strict constraints are unrealistic in real data analysis and can easily lead to poor model fitting. In fact,scalar invariance is almost un-
achievable in practice. The Bayesian approximate MI proposed by Muthén and Asparouhov(2013) compensates for these limitations to
some extent by providing a zero — mean, small - variance prior for the differences in measurement parameters. It allows for small differ-
ences between groups and avoids the problems caused by strict restrictions in classical method, such as poor model fitting, awkward
model modifications and higher Type I error rate. These strengths make this new approach a more suitable method in the practical re-
search. This paper introduced the principles and advantages of the approximate MI approach by comparing it with the classical multi —
group CFA method. Besides,a real data set was analyzed to demonstrate the validity and application of this approach using Mplus.

Key words:Bayesian estimation ; multiple — group structural equation modeling; approximate measurement invariance





