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I Introduction
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Analysis of Categorical Data
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Categorical Variables Analyzed as Continuous Variables
ASAH-2 EMZIHFI HE

- O] &X|Z L& Monte Carlo @+ AE Z1H(West, Finch & Curran, 1995)

v XM, Pearson &2t A= HEHE H3d M2 = Yot & Ha 28 AL AECE & 79| A&
M 2 A LM A O 52 A2 2 LIEH (I 2 & 2(attenuation)= BHF7F 570 O] 2Ol B0t =2 QfF &
£ LiEtL = H0f A 2l =Xt 22 Hifl Hato = 7|20 T #H==0| 2|5l 2 23tE)

v SN, 8H3d Haot 220 280 4%

; OT O L OT.
1. 3 o= 29 HEEo 228 A8 Aol g2 D[X[X| 5. 2L ix, 55| 0|2 A= (F7t it gge =z
X LE)7L S715tH 2 240 8 o #E23
2. R0 =21 22l 2t 2A = ofzt ntaFotE. gLy M 71 371 O|2H0[1, H=7F 1020 AW Hay HEH 2R
XS HETH YU FS WAWIT) HS SR
3. T} 24 FEX|= OHE 7RO o= 20 igE HEd 2 e X0 7HE 2lde
4. HE Oi7fE=0f Ciet EF @A X = HF K2 d90| el 227t 3A AHSH2Z XM UAs+5F H IS
= ®F 7r B0 HO|H7t 8¢ w20 28% I HO[HO| +=M-dS CHEX| Zot= dF FA
s 4 9lg
- Bentler & Chou(1987), "#H=7} 47 O|&fO| HF= 718 U HEH HLZ FHo)e FUASICE
- 0|20 olg{et =7| F=F= IATHSE B1=



I Categorical Variables Analyzed as Categorical Variables
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® The Theory
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I Categorical Variables Analyzed as Categorical Variables
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I Categorical Variables Analyzed as Categorical Variables
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I Categorical Variables Analyzed as Categorical Variables
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® General Analytic Strategies
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I Mplus Input File Specification and Output File Results: Input File

e 47}X| EA

1) CFA RE2 ASHe=E #1350 US

2) =M0f 7|8tot HO[H: ME M= ’—?OE

3) Al S HEZF 2|5l 1.022 _'785._| Factor-Loading path= Mplus 7| & Z 22} C}E.
4) X L2} 2HE SHLES| 55 M0 XHE A US.



I Mplus Input File Specification and Output File Results: Input File

Figure 5.2 Figure 5.3
TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents(CBDI.FREE.EAUATE)
DATA: DATA:
FILE IS “"C:/Mplus/Files/bdihk2c2.dat”; FILE IS “C:/Mplus/Files/bdihk2c2.dat”;
VARIABLE: VARIABLE:
NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20; NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20;
CATEGORICAL ARE CBDI2_1 — CBDI2_20; CATEGORICAL ARE CBDI2_1 — CBDI2_20;
USEVARIABLES ARE CBDI2_1 — CBDI2_20; USEVARIABLES ARE CBDI2_1 — CBDI2_20;
MODEL: ANALYSIS:
F1 by CBDI2_1 — CBDI2_3 CBDI2_5 - CBDI2_10 CBDI2_14; ESTIMATOR IS WLSMV;
F2 by CBDI2_4 CBDI2_11 - CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDI2_15 CBDI2_16 CBDI2_18 CBDI2_20; MODEL:
F4 by F1-F3; F1 by CBDI2_1* CBDI2_2 CBDI2_3@1 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4* CBDIZ2_11 CBDI2_12@1 CBDI2_13 CBDI2_17 CBDI2_19;
OUTPUT: MODINDICES STDYX; F3 by CBDI2_15* CBDI2_16@1 CBDI2_18 CBDI2_20;
F4 by F1* F2 F3;
FA@1;
F1 F3 (1)

OUTPUT: MODINDICES STDYX;



I Mplus Input File Specification and Output File Results: Input File

Figure 5.2 Mplus input file based on usual program defaults

TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents

DATA:
FILE IS “"C:/Mplus/Files/bdihk2c2.dat”;

VARIABLE:

NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20;
CATEGORICAL ARE CBDI2_1 — CBDI2_20;
USEVARIABLES ARE CBDI2_1 — CBDI2_20;

MODEL:
F1 by CBDI2_1 — CBDI2_3 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4 CBDI2_11 - CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDI2_15 CBDI2_16 CBDI2_18 CBDI2_20;
F4 by F1-F3;

OUTPUT: MODINDICES STDYX;




I Mplus Input File Specification and Output File Results: Input File

Figure 5.3 Mplus input file with alternative specification and no program defaults

TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents(CBDI.FREE.EAUATE)

DATA:
FILE IS “C:/Mplus/Files/bdihk2c2.dat”;

VARIABLE:
NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20;
CATEGORICAL ARE CBDI2_1 - CBDI2_20;
USEVARIABLES ARE CBDI2_1 — CBDI2_20;

ANALYSIS:
ESTIMATOR IS WLSMYV;

MODEL:
F1 by CBDI2_1* CBDI2_2 CBDI2_3@1 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4* CBDI2_11 CBDI2_12@1 CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDIZ_15* CBDI2_16@1 CBDI2_18 CBDI2_20;

F4 by F1* F2 F3;
FA@1;
F1F3 (1);

OUTPUT: MODINDICES STDYX;
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I Mplus Input File Specification and Output File Results: Input File

Figure 5.3 Mplus input file with alternative specification and no program defaults

TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents(CBDI.FREE.EAUATE)

DATA:
FILE IS “C:/Mplus/Files/bdihk2c2.dat”;

VARIABLE:
NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20;
CATEGORICAL ARE CBDI2_1 - CBDI2_20;
USEVARIABLES ARE CBDI2_1 — CBDI2_20;

ANALYSIS:
ESTIMATOR IS WLSMYV;

MODEL:
F1 by CBDI2_1* CBDI2_2 CBDI2_3@1 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4* CBDI2_11 CBDI2_12@1 CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDIZ_15* CBDI2_16@1 CBDI2_18 CBDI2_20;

F4 by F1* F2 F3;
FA@1;
F1F3 (1);

OUTPUT: MODINDICES STDYX;
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I Mplus Input File Specification and Output File Results: Input File

Figure 5.3 Mplus input file with alternative specification and no program defaults

TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents(CBDI.FREE.EAUATE)

DATA: « "F4 by F1* F2 F3" 2 "FA@1"2 &=x X[ &
FILE IS “C:/Mplus/Files/bdihk2c2.dat’; A0 &KX S LIEFH,
_ o] 2t| A _ 2 100
VARIABLE: ZE*LR_I %fp A2(F4 -> F1)E 1.022 X}
NAMES ARE LINKVAR GENDER AGE CBDI2_1 - CBDI2_20; S22 Hetel
CATEGORICAL ARE CBDI2_1 - CBDI2_20; v [I2HA 2= 24 20 2H S XISEH =
USEVARIABLES ARE CBDI2_1 — CBDI2_20; M2 0 2k} QOl(F4, LEZ)0| BALS
ANALYSIS: 1.0 2t = X|otol{Of %; :Léoi?;l GO 7|
ESTIMATOR IS WLSMV; 2MOoZ Xt=0 2 X8 EA =™E.
v O =E2 MEX HUAS M| At= TS
MODEL: o| Xtq} ZtS
—l O E O.

F1 by CBDI2_1* CBDI2_2 CBDI2_3@1 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4* CBDI2_11 CBDI2_12@1 CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDIZ_15* CBDI2_16@1 CBDI2_18 CBDI2_20;

F4 by F1* F2 F3;
FA@1;
F1F3 (1);

OUTPUT: MODINDICES STDYX;



Mplus Input File Specification and Output File Results: Input File

ESTIMATION TERMINATED NORMALLY

THE CONDITION NUMBER IS -0.806D-16.

THE STANDARD ERRORS OF THE MODEL PARAMETER ESTIMATES COULD NOT

BE COMPUTED. THE E IDENTIFIED. CHECK YOUR MODEL.
PROBLEM INVOLVINGQPARAMETER 84.

Figure 5.4. Mplus error message regarding higher order factor specifications.
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F1 81
F2 0 82
- 0 0 83

Figure 5.5. Mplus TECH1 output for factor covariance matrix (PSI).
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I Mplus Input File Specification and Output File Results: Input File

Figure 5.3 Mplus input file with alternative specification and no program defaults

TITLE: CFA of Chinese BDI2 for Hong Kong Adolescents(CBDI.FREE.EAUATE)

DATA:
FILE IS “C:/Mplus/Files/bdihk2c2.dat”;

VARIABLE:
NAMES ARE LINKVAR GENDER AGE CBDI2_1 — CBDI2_20;
CATEGORICAL ARE CBDI2_1 - CBDI2_20;
USEVARIABLES ARE CBDI2_1 — CBDI2_20;

ANALYSIS:
ESTIMATOR IS WLSMYV;

MODEL:
F1 by CBDI2_1* CBDI2_2 CBDI2_3@1 CBDI2_5 - CBDI2_10 CBDI2_14;
F2 by CBDI2_4* CBDI2_11 CBDI2_12@1 CBDI2_13 CBDI2_17 CBDI2_19;
F3 by CBDIZ_15* CBDI2_16@1 CBDI2_18 CBDI2_20;

F4 by F1* F2 F3;
FA@1;
F1F3 (1);

OUTPUT: MODINDICES STDYX;
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Mplus Input File Specification and Output File Results: Input File
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Mplus Input File Specification and Output File Results: Output File

Table 5.1 Mplus Output for Hypothesized Model: Selected Summary Information

Summary of Analysis
Number of groups 1
Number of observations 486
Number of dependent variables 20
Number of independent variables 0
Number of continuous latent variables 4
Observed Dependent Variables
Binary and Ordered Categorical (Ordinal)
CBDI2_1 CBDI2_2 CBDI2_3 CBDI2_4 CBDI2_5 CBDI2_6
CBDI2_7 CBDI2_8 CBDI2_9 CBDI2_10 CBDI2_11 CBDI2_12
CBDI2_13 CBDI2_14 CBDI2_15 CBDI2_16 CBDI2_17 CBDI2_18
CBDI2_19 CBDI2_20
Continuous Latent Variables
F1 F2 F3 F4

Estimator
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Mplus Input File Specification and Output File Results: Output File

Table 5.2 Mplus Output for Hypothesized Model:
Summary of Categorical Proportions

CEDI2 1
Category 1
ategory
Category 3
Category 4

CBDI2_2
Category 1
Category 2
Category 3
Category 4

CBDI2_3

Category 1
Category 2
Category 3
Category 4

CBDI2_4

Category 1
Category 2
Category 3
Category 4

CBDI2_5

Category 1
Category 2
Category 3
Category 4

CBDI2_6

Category 1
Category 2
Category 3
Category 4

CBDI2_7

Category 1
Category 2
Category 3
Category 4

0.508

0.222
0,023

0.607
0.313
0.060
021

0465
0.261
0.255
0019

0603
0323
0.051
0.023

0644
0.267
0.051
0,037

0632
0.210
0.068
0,091

0.628
0.247
0.086
0,039

CBDI2_8
Category 1
Category 2
Category 3
Category 4

CBDI2_9
Category 1
Category 2
Category 3
Category 4

CBDIZ_10
Category 1
Category 2
Category 3
Category 4

0.630
0.278
0.053
0.039

0.790
0.167
0.039
0.004

0.739
0.140
0,049
0.072

CBDIZ_1

Category 1
Category 2
Category 3
Category 4

0.352
0438
0169
0.041

CBDIZ_12
Category 1
Category 2
Category 3
Category 4

CBDIZ_13
Category 1
Category 2
Category 3
Category 4

CBDIZ_14
Category 1
Category 2
Category 3
Category 4

0.582
0.321
0078
0.019

0.527
0.377
0,076
0.021

0L.630
0.235
0117
0019

CBDIZ_15

Category 1 0.430
Category 2 0.397
Category 3 0142
Category 4 0.031
CBDIZ_16

Category 1 0.276
Category 2 0481
Category 3 0.218
Category 4 0.025
CEDI2_17

Category 1 0.516
Category2 0342
Category 3 0.130
Category 4 0.012
CBDI2_18

Category 1 0558
Category 2 0311
Category 3 (0L088
Category 4 (.43
CBDIZ_19

Category 1 0346
Category 2 0424
Category 3 (.189
Category 4 0.041

e

CBDI2_20

Category 1 0267
Categorv 2 (L3556
Category 3 (L1554
Categorv 4 0L023

H520( HAIE! 42 47X | Zt2ts KXot B2 SEALH|EY.
CBDI2 1 "Lt= %Etr ' EPE ZI&0|| CHSt SEFCZ, 51%(0508)7t &
Z740| 9l28 LIEH,

2071 &5 5 1671 3*EO1I CHsl CHE2o| SERLZL #Z 15 MEISIO]
25 ’SMOI 577t Q= Ao = LIEH:

Leptokurtic I EI= HIFSIEZ H|EH 725 5= & T+ U=




Mplus Input File Specification and Output File Results: Output File

Table 5.3 Mplus Output for Hypothesized Model: Selected Goodness-of-Fit Statistics - o = = =
- H532 HE L S4E 2od

=.

Tests of Model Fit >
Chi-5quare Test of Model Fit — - WLSMV rObUSt xZ: E‘”Ol -I | CC):)I EAO_I
Value 200.504* J_—ll- Hl 7S -HL %AC_DI% E T :I o|_|- OEI I:ﬂ-x—_ll OI_| 9|-
Degrees of freedom B2%* Ol X—” ;' 7:” Ol S Egl.E| H—l ~ % |_|.E_ Lé-l .
p-value 0.0000
CFI/TLI
CFl 0.958
T 0987 * WLSMV =gt 2H3EEl 2 -HH el 7H0[ |
Number of free parameters 82 _|T=|'_ Xl‘Ol E'” ﬁEE Hg 'FILE_E% [[fgﬂ (L)'él:jl

u - o o -

Root Mean Square Error of Approximation (RMSEA) [[H _E_ O“ O-I % El x| (BJI\FE 7C:>| al %I--
Estimate 0.055 *% WLSMV = 7|§ A"'g'oel- [[H' X|'-|C->|—EE Jé-)l
Weighted Root Mean Square Residual (WRMR) -HL = E” Ol E-I Oﬂ -I Af%ﬂ E CFA IE-| xl-
Value 0.947 g|- J-LI O:| X—I o oz |:|- = |:|- L -I% 7C=>|_T|_'o;F

* The chi-square value for MLM, MLMV, MLR, ULSMV, WL5M, and WLSMV cannot be
used for chi-square difference tests. MLM, MLR, and WLSM chi-square difference testing
is described in the Mplus “Technical Appendices” at the Mplus website, http:/ /www.stat-
model.com. See “chi-square difference testing” in the index of the Mplus User’s Guide
(Muthén & Muthén, 2007-2010).

** The degrees of freedom for MLMYV, ULSMYV, and WLSMV are estimated according to a
formula given in the Mplus “Technical Appendices” at http://www.statmodel.com. See
“degrees of freedom” in the index of the Mplus User's Guide (Muthén & Muthén,
2007=20107.



Mplus Input File Specification and Output File Results: Output File

Table 5.3 Mplus Output for Hypothesized Model: Selected Goodness-of-Fit Statistic: = -
able plus Qutput for }rpn; F:'alziM ZTF_:EC odness-of-Fit Statistics . O|‘EH9_| E':él x_.l|%|. %7:”% %FJHEE 7|_)\E-| =]
ests of Model Fi

S o] Hlo[E{o] & T O LiEtd,
i-Square Test of Model Fi )

Value 200.504* - CFA: 0.958

Degrees of freedom g2+ - TLI: 0.987

p-value 00000 - RMSEA: 0.055

CFI/TLI

CFI 0.958 O H = 34 E O E E 2

TLI 0.987 - WRMRO| #F G| O] ‘I(YU 2022)= A8

Number of free parameters 82 Aﬂ; I:[H SRMREE-l' EI LI'O )é')' I(S ; |:||-o Ol-

Root Mean Square Error of Approximation (RMSEA)

: 7-|O§ I:II--L 35:'\8 0950| 9421_:. 7| O|

Estimate 0.055 A= [ O E—Q- HZ=5] [ O|E0f & ctsH

=l [<) =] |: |: ” = =
Weighted Root Mean Square Residual (WRMR) 2 = A ol:II-AC-)l = LrErL - ngi l-_l_EmI
Value 0.947

* The chi-square value for MLM, MLMV, MLR, ULSMV, WL5M, and WLSMV cannot be
used for chi-square difference tests. MLM, MLR, and WLSM chi-square difference testing
is described in the Mplus “Technical Appendices” at the Mplus website, http:/ /www.stat-
model.com. See “chi-square difference testing” in the index of the Mplus User’s Guide
(Muthén & Muthén, 2007-2010).

** The degrees of freedom for MLMYV, ULSMYV, and WLSMV are estimated according to a
formula given in the Mplus “Technical Appendices” at http://www.statmodel.com. See
“degrees of freedom” in the index of the Mplus User's Guide (Muthén & Muthén,
2007=20107.



Mplus Input File Specification and Output File Results: Output File

Table 5.4 Mplus Output for Hypothesized Model: Parameter Estimates

Model Results
Standard Two-Tailed

Estimate Error (5E) Estimate/SE p-Value
F1 BY
CBDIZ2_1 1.173 0.063 15.607 0.000
CBDI2_2 1.178 0.064 18.438 0.000
CBDI12_3 1.000 0.000 999,000 999,000
CBDIZ2_5 0.976 0.070 13.928 0.000
CBDI12_6 0.874 0.068 12.825 0.000
CBDI1Z2_7 1.233 0.068 15.188 0.000
CBDI2_8 1.034 0.064 16.208 0.000
CBDI2_9 0.959 0.075 12.750 0.000
CBDIZ2_10 0.6831 0.079 10.519 0.000
CBDI2_14 1.233 0.068 18.115 0.000
F2 BY
CBDI2_4 [0.584 0.042 20,828 0.000
CBDIZ_11 0.939 0.041 23.129 0.000
CBDI2_12 1.000 0.000 999,000 999,000
CBDI2_13 0.931 0.043 21.882 0.000
CBDIZ2_17 0.936 0.044 21.104 0.000
CBDI2_19 0.807 0.045 15.094 0.000

H54= BEDE(XA| 2 O H= -4
= o|0jgh

CBDI2_3, CBDI2_12, CBDI2_16-= Factor
LoadingOl| &l &xX HEO0|ERE g2
1.000 8.

X 20110t 2%t 01 29 BE FAFO
2 {o|0jgt Ao = LIEtH.



Mplus Input File Specification and Output File Results: Output File

Table 5.4 Mplus Output for Hypothe

sized Model: Parameter Estimates (continued)

Model Results

Standard Two-Tailed

Estimate Error (SE) Estimate/SE p-Value
F3 BY
CBDIZ_15 1.481 0.107 13.784 0.000
CBDIZ_16 1.000 0,000 94 00 S99 000
CBDI2_18 0.799 0.103 7. 0,000
CBDIZ_20 1.388 0.108 12.873 0.000
F4 BY
F1 0.599 0033 18.276 0,000
F2 0.754 0.028 27 6493 0.000
F3 0502 0.039 12.783 0.000
Thresholds
CBDI2_151 0.021 0,057 0.363 0717
CBDIZ_152 0.691 0.062 11.130 0.000
CBDI2_153 2.002 0.126 15.953 0.000
CBDIZ_251 0271 0.058 4712 0.000
CBDI2_252 1.403 0.083 16.970 0.000
CBDI2_253 242 0.130 15.728 0.000
CBDIZ_2051 =0.620 0.061 =10.169 0.000
CBDIZ_2052 0927 0.067 13.902 0,000
CBDIZ_2053 2.002 0126 15.953 0,000
Variances
F4 1.000) 0.0 S949,000 9, D00
Residual Variances
F1 0.077 0.0z 6.128 0.000
F2 0033 0.021 1.565 0.118
F3 0.077 0012 6.128 0.000

Thresholds2| £t2 C-BDI-IT =2 EFot YA ¢t= 2/0|et
207 25 H40f tholl 3749] fAAlaS HEAZ A2E JE.
MplusO| A= D7} H== O] F & O Z2f 7|=($)2 2ot EA
ot 2k CBDI2_1$1, CBDI2_1$2, CBDI2_1$322 #7|&E.

10X QQI(F4)0 Lot 40|, Ol&= 1.0002 2 NHE|Y RUZ.

— = . —
Endogenous Latent VarlablesOI_E EMES - = gloo=
HI7LO]

F11t F30| & ZotA| Mot 7| W=, 0
SAHL=ZE 7olgh ALt 22l 20f Cieh M
OA| = AL = L{ELH.

LS —

=
LA =4r0] Ol AL e[, MplusOl| Al 7|
0.07
N



Mplus Input File Specification and Output File Results: Output File

Table 5.4 Mplus Output for | I}'Pﬂthﬂ,"ﬁi.?:l,‘d. Model: Parameter Estimates (corntinued)

Model Results

Standard Two-Tailed
Estimate Error (SE) Estimate/SE p-Value

F3 BY
CBDI2_15 1.481 0.107 13.784 0,000
CBDIZ_ 16 1.000 0,000 999000 999,000
CBDI2_18 0.799 0.103 7. 0,000
CBDIZ_20 1.388 0.108 12.873 0.000
F4 BY
F1 0.599 0033 18.276 0,000
F2 0.784 0.028 27 6493 0.000
F3 0.502 0.039 12.783 0,000
Thresholds
CBDI2_151 0.021 0.057 0.363 0717
CBDI2_152 0691 0062 11.130 0,000
CBDI2_153 2,002 0.126 15.953 0,000
CBDIZ_2%1 0.271 0.058 4.712 0,000
CBDI2_252 1.403 0.083 16.970 0.000
CBDI2_253 242 0.130 15728 0,000

L]

-

-

-

-
CBDIZ_2051 =0.620 0.061 =10.169 0,000
CBDIZ_2052 0.u27 0.067 13.902 0,000
1'."]-']'2_3[353 2,002 0,126 15.953 (L0
Variances
F4 1.008) (LR S99, D00 G909, 000
Residual Variances
F1 0.077 0.012 6.128 0,000
F2 0.033 0.021 1.565 0.118
F3 0.077 0012 6.128 0.000

22z g3 B0 oot T 2 40| £ & E

SEM REOM HEH HpT1 Ol A3y Hpo ZobEl 39
=42 Be s AB0| Ot "B of ot HE(S)' | 7ol
Of .

Of &t W2 7= A& W yrF LIEIHY| 20 By H
9| T £ 40| MREEX| o2 FHE|X] HS.



Mplus Input File Specification and Output File Results: Output File

Table 5.5 Mplus Output for Hypothesized Model: Table 5.5 Mplus Output for Hypothesized Model: Tuhhj S‘llﬁ IMPI“f'_Dul-F'UI for H}'F‘_”thﬂfizgd ]""?”d"-']:
Standardized Parameter Estimates Standardized Parameter Estimates (continued) Reliability Estimates and Modification Indices
Standardized Model Results: STDYX Standardization Standardized Model Results: STOYX Standardization R?
) Standard . Two-Tailed Standard Two-Tailed Observed Standard Two-Tailed Residual
Estimate Error (SE) Estimate/SE p-Value Estimate Error (5E) Estimate/SE p-Value Variable Estimate Error (SE)  Estimate/SE p-Value Variance
F1BY
CEDI2_2%2 1.403 0.083 16970 0.000

CBDI2_1 0.774 0.027 28.514 0.000 CEDD, 263 504 0130 15798 0.000 CEOR_1 0529 0.042 14257 0.000 0201
CBDI2_2 o 0,029 37 046 0.000 . : ! CBDI2_? 0.605 0.045 13523 0.000 0.395
CBDI2_3 0.660 0.031 21145 0.000 . CBDI2_3 0.436 0.041 10,573 0.000 0.564
CBDI2_5 D.644 0.037 17.281 0.000 * CBDI2_4 0.506 0.045 11.261 0.000 0,494
CBDI2_6 0577 0.042 13.878 0.000 iy CBDI2_5 0415 0.048 640 0.000 0.585
CBDI2_7 0.514 0.024 33.656 0.000 * CBDI2_é 0332 0.048 £.930 0.000 D.668
CBDI2_8 D.682 0.034 20,071 0.000 .

. CBDI2_7 0.662 0.039 16828 0.000 0.338
CBDI2_9 0.633 0.043 14817 0.000 CBDI2_2051 0620 0.061 -10169 0.000 CBDI2_8 0.466 0.046 10.036 0.000 0,534
CBDIZ_10 0.548 0.045 12.061 0.000 CBDI2_2082 0.927 0.067 13902 0.000 - - - - :
CBDM2_14 0813 0.024 34219 0.000 CBDI2_2053 2.002 0124 15.953 0000 CBDE-EI 0.400 0.054 7.408 0.000 0.600

CBDI2_10 0301 0.050 6.031 0.000 0.699
F2BY Variances CBDI2_11 0571 0.039 14791 0.000 0.429
CED_4 0n2 0.032 2252 0.000 F4 1.000 0.000 999.000 999.000 CBDI2_12 0.647 0.041 15.975 0.000 0.353
CBDI2_11 0.756 0.026 29.583 0.000 -
CBDI2_12 0,505 0.025 31.949 0.000 Residual Variances CBDI2_13 0.561 0.043 12.953 0.000 0.439
CBDI2_13 0.749 0.029 25.905 0.000 Fl 0.176 0.029 6.169 0.000 CBDIZ_14 0.662 0.059 17.109 0.000 0.338
CBDIZ_17 0.753 0.028 26.917 0.000 F2 0.051 0.033 1.569 0.117 CBDIZ_15 0711 0.044 16486 0.000 0.27%
CBDI2_19 0.649 0.033 19.818 0.000 Fa 0,233 0.037 6956 0.000 CBDI2_16 0.329 0.043 7621 0.000 0.671
F3 BY CBDI2_17 0.568 0.042 13.458 0.000 0.432
CBDI15 0,549 0036 - 0.000 CBDI2_18 0210 0.046 4575 0.000 0.790
CBDI2_16 0573 0.038 15.241 0,000 CBDI2_19 0421 0.043 9.909 0.000 0.579
CBDI2_18 0.458 0.050 9.150 0.000 CBDI2_20 0634 0.045 14166 0.000 0.366
CBDI2_20 0.796 0.028 28.331 0.000 L Variabl

atent Variable

F4BY Fl 0524 0.029 28.919 0.000
¥ 0.508 0016 7837 0.000 F2 0.949 0.033 28971 0.000
F2 0.974 0.017 57.942 0.000 i : ) '
F3 0.876 0.021 41.206 0.000 F3 0.767 0.037 20.603 0000
Thresholds Model Modification Indices (MIs)*
CBDI2_151 0.021 0.057 0.363 0717 Modification Expected parameter Standard Std X Std ¥ X
CBDI2_152 0.691 0.062 11.130 0.000 Index change (EPC) EPC EPC EPC
CBDI2_1%3 2.002 0126 15.953 0.000

* Modification indices for direct effects of observed dependent variables regressed on
CBDI2_251 0.271 0.058 4712 0.000 covariates and residual covariances among observed dependent variables may not be
included. To include these, request MODINDICES (ALL). Minimum MI value for printing
the modification indes: 10.000. Mo Mls above the minimum vale.
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I Mplus Input File Specification and Output File Results: Output File
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=M HRo 2= ZHA 201X Q 0lE M(longitudinal confirmatory factor analysis)& AFESHEICE O|= O|E2X ZHHO| 2t

S
8 Z¥S HUY 5 A, 55| f(AH 2QAFZ(M: 2X 20 2H)E 7T 2SS H4SoH7| 0 Moot

0I>|

FH A2 b HE F| O R =2 (Full information Maximum Likelihood Estimation Method: FIML)S A3 S,
4E Mot X|+=E2 RYO| A &20f| 2&5=XE AESIRULE

A3t Mot X|4=&= CFl(Comparative Fitindex), TLI(Tucker-Lewis' Index), RMSEA(Root Mean Square Error of Approximation)O|
| 1 %40| 245, RMSEA= XS5 HHETHH, CFl, TLI= 00| LM Yoot Aoz HItE|D,

!

RMSEA= 080|581 ¥t Mot 050|6tH O £2 Mot 2 ZHFEICHBrowne & Cudeck, 1993; Hu & Bentler, 1999).
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Olof Chot A& ASe M HFE0| B}V IF0, Tt 29| &0 2dE 7HX[ALO|: FAZE, Y=, 2018) 22 S0[FA|, =HX[Ho| XHEH
L& (0: Hwang et al,, 2018)2 = QIgt AR S0| FE O|F Q7| If2Q A= HmotEICE Eot A 7L EXSt= Cheol R5S 7Pd5te 21Xt 2Y)
= S50t B0 EX5tH, ol2{et RHE ASSts 4% A7t 7] W20 SAXY7EX] 2H AFEL| 7 H2 A= Holrt



11245} OF SHH

=

=

2 Tt (method effect)

IR 2L}

Al o

| A2|™ HY Mzo| A ™M AME|=7F ZOFX| HLk(Schriesheim &Hill, 1981),

—

4

o

-
[}

9

St
=]

St

| Li- &0 OfL|Et &
==0 =g

SN
(b

o
7+540] ACHTepper & Tepper, 1993). O] 2{ st

F

=

-
o

7t

=~

=)

HX7F A
(Horan, DiStefano, & Motl,2013), O|= &%

(Quilty, Oakman, & Risko, 2006). & =274, &

= g7o HEolM 'S0
7| 204 HAROA

*Appendix

=

I Article Review

7| =2 0|t

o LIEHE = /U

g

=
[

J

10

i

W_

-
O
o

&, 2011).

1

5

N
ol

ol

0

Rl

10

olJ
T

160

il

olo
|__

7t 2XHH 2

]

Bl
70

k=)

ini3

70

0.
%0
1l

ojnu

of X 2F =24
Of 2%t

b

100

2{517] QI8 47iol 2
2st7] S8 47Ho]

f
t

100
[
%0

I

ojru

0

300
ok
0
o

iy

160

oy

100
ok

300
ok
0

ro



