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ZEEZEETIL

library (sem)
opt <~ options(fit. indices = ¢("GFI1”, “AGFI”, “RMSEA”, ”NFI”, “NNFI”, “CFI”, "RNI”, "IFI”,
“SRMR™, “AIC”, "AlCc”, "BIG”, “CAIC”))

E5 )14 <- specifyEquations ()
i 7 =

sem(E£7 /L4, WOHHBD 1751, N=tEAY 1 X)

HEMUWsem N —% A VA=V L TRBLSULERDHD.

A A, 77¢whfimc<6wbﬁmﬁéﬂ@w MERLEDOEH TS &
AX%ﬁ@ﬁX%ib LT%<@#H%.M®X$%%wé&,%hﬁﬁ?ﬁﬁéc
BTN HHEZAT, ETFILOREMET LI EIN5.

GEIZ, {12 BTN, %Twﬁﬁﬂ%TLt:kKﬁ%@w)
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{- specifyEquations ()

1xf1

b2%f1

b3*f1

1%f3

b8*f3

b9*f3

a31*f1 x1
evl
ev?
evd
ev’
ev8
ev9
evf3
vfl

seq.
x1
X2
x3
x7
x8
x9

L o A T O

x7

SO

x3 x9

—h
w
1l

V(Xl)
V(x2)
V(x3)
V(x7)
V(x8)
V(x9)
V(f3)
V(f1)

Slolo
HdE

setwd (71 :¥¥Rdocuments¥¥scripts¥¥”)

dl <- read. table ("#EIESEMT — % . csv”, header=TRUE, sep=",")
head (d1)
x1 x2 x3 x

ARV v

xb x6 x7 x8 x9 x10 x11 x12

DO DD — — DO
LW DD DD
C/D»-Jkl\Dl\DO‘IOJHk

5
4
3
3
3
2
5

=W Ok Lo W
=D O
=W W ks 01N
W WD W W
= DO DO DO WD
DO — T Qo
N e S S
— = 0 WO

# A=
dtmp <- dl
ntmp <- nrow(dtmp)
mtmp <- colMeans (dtmp)
stmp <~ apply(dtmp, 2, sd)
ctmp <— cor (dtmp)
ktmp <- round(data. frame (ntmp, mtmp, stmp, ctmp), 2)
colnames (ktmp) <- ¢(”N”, "Mean”, ”SD”, colnames (ctmp))
ktmp

N Mean  SD x1
x1 276 3.01 0.98 1.00
x2 276 3.01 1.03 0.28
x3 276 3.00 0.99 0.19
x4 276 2.99 1.02 0.27
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xb 276 3.00 1.00 -0.01 0.02 0.03 0.20 1.00 0.21 0.05 0.23 0.02 0.08 0.08 0.10
x6 276 3.03 1.04 0.03 0.04 0.01 0.23 0.21 1.00 0.09 0.04 0.07 0.09 0.29 0.11
x7 276 3.03 0.99 0.11 0.28 0.12 0.03 0.05 0.09 1.00 0.21 0.23 0.06 0.05 0.07
x8 276 3.01 1.01 0.07 0.06 0.08 0.04 0.23 0.04 0.21 1.00 0.24 0.09 0.03 0.11
x9 276 3.00 1.01 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.00 0.06 0.04 0.22
x10 276 2.99 1.03 0.06 0.08 0.21 0.09 0.08 0.09 0.06 0.09 0.06 1.00 0.17 0.22
x11 276 2.99 1.00 0.07 0.09 0.01 0.08 0.08 0.29 0.05 0.03 0.04 0.17 1.00 0.24
x12 276 2.99 1.01 0.07 0.10 0.07 0.08 0.10 0.11 0.07 0.11 0.22 0.22 0.24 1.00
>
>
> # HEAETHI - FHEEEZREITS
> cov.dl <- cov(dl)
> cor.dl <- cor(dl)
>
>

> BEIEEETIL
> library (sem)

> opt <- options(fit. indices = ¢("GFI”, “AGFI”
R”7ALC”. "AlCe”. “BIC”. “CAIC™))

<,

“RMSEA”. “NFI”. “NNFI”. “CF1”. “RNI”. “IF1”. “SRM

B G

w2

B}
x3

E
x4

F
x5

G
bl

H
bei

I
x5

J
x5

.1
x1
X2
x3
X7
x8
x9

V(x1)
V(x2)
V(x3)
V(x7)
V(x8)
V(x9)
V(£3)
V(f1)

specifyEquations ()
1%f1
b2%f1
b3*f1
1%f3
b8*f3
b9*f3
a3l*f1
evl
ev
ev3
ev?
ev8
ev9
evf3
vfl

seq

o>~

Bf .
| B s R T e L T 0 o T o s L B e )

[£-Rl=-REWNr. WIS R ST R CRE |

x1

Y

OO0 Ul W+~

16:
Read 15 items

NElelmFlmlmelek =g e |w| e o[l [
0000 03 03 e da e 00 U1 da da da da 01 R 00 U1 4 00 0O
P00 0O RS 0O R e 00 0 RGN RY 0O 00— 03 01 01 00 R
NN O e g s U1 O] e da O0 da da O da da O] D0 4w =
— R0 M L3 L3 L0 LD U1 da da RO LD U = RO LD fe DD N
P3ORD R RS 0000 R B3 da B3B3 e = RO DD RN
00 dn 00 M3 R 4 00 M3 GO da 00 RY 00 O1 00 0 4 00 R da
00 da RO MG S PO 4w 00 00 4w 00 PO RO O 00 00 4 R da
O N R N N N R R R N R R
o fa da 00 00 D0 0O 0O GO da da da da OGN da ga O] da dn

> sem. seq. 1 <- sem(seq.1, cov.dl, N=nrow(dl))
> summary (sem. seq. 1)

Model Chisquare = 9.187096 Df =
Goodness—of-fit index = 0.9885242
Adjusted goodness—of—-fit index = 0.969876

RMSEA index 0.02322905 90% CI: (NA, 0.07683467)

8 Pr(>Chisq) = 0.3267596

Bentler-Bonett NFI = 0.9125166
Tucker-Lewis NNFI = 0.975273
Bentler CFI = 0.9868123
Bentler RNI = 0.9868123
Bollen IFI = 0.9877638
SRMR = 0. 03268035
AIC = 35.1871
AICc = 10.57641
BIC = -35.77611
CAIC = -43.77611
Normalized Residuals
Min. 1st Qu. Median Mean  3rd Qu. Max.
-1.123000 -0. 332200 —0. 005191 -0.031210 0.056290 1.362000
R-square for Endogenous Variables
x1 x2 x3 3 x7 x8 x9
0.1912 0.3961 0.1360 0.2738 0.3787 0.1409 0. 1694
Parameter Estimates
Estimate Std Error =z value Pr(>|z|)
b2  1.5186975 0. 43869639 3.461842 5.364926e-04 x2 <{— f1
b3  0.8561944 0.25021723 3.421804 6.220703e-04 x3 <-— f1
b8  0.6234700 0.19324808 3.226267 1.254161e-03 x8 <——— f3
b9  0.6838182 0.20630464 3.314604 9.177304e-04 x9 <{— f3
a3l 0.7444214 0.23023345 3.233333 1.223549¢-03 f3 <{— f1

2
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evl 0.7762467 0.08607366 9.018401 1.908553e-19 x1 <-—> x1
ev2 0.6455500 0. 13005700 4.963593 6.920086e-07 x2 <-—> x2
evd 0.8545419 0.08520639 10.029082 1.135676e-23 x3 <-—> x3
ev? 0.6094471 0.11954549 5.098035 3.431974e-07 x7 <-—> x7
ev8 0.8808253 0.08941441 9.851044 6. 783564e-23 x8 <-—> x8
ev9 0.8517256 0.09136838 9.321886 1.142907e-20 x9 <—> x9
evf3 0.2698155 0.11038347 2.444347 1.451145e-02 3 <-—> f3
vfl 0.1835426 0.07310119 2.510801 1.204575e-02 f1 <{—> f1

Iterations = 31
> stdCoef (sem. seq. 1)
Std. Estimate

1 0.4373010 x1 <—— f1
2 b2 0.62932562 x2 <{—— f1
3 b3 0.3688269 x3 <{—— f1
4 0.6154132 x7 <-—— f3
5 b8 0.3753166 x8 <——— f3
6 b9 0.4116027 x9 <——— f3
7 a3l 0.5232285 f3 <— f1
8 evl 0.8087679 x1 <—> x1
9 evl 0.6039498 x2 <——> x2
10 ev3 0.8639667 x3 <——> x3
11 ev7 0.6212666 x7 <——> x7
12 ev8 0.8591374 x8 <——> x8
13 ev9 0.8305832 x9 <—> x9
14 evf3 0.7262319 f3 <—> f3
15 vfl 1.0000000 f1 <-——> f1
>

>

>

>

.81

.60 “— e5 86

.86

X?=9.19, dr=8, p=0.321,
AGFI=0.97, RMSEA=0.02,CF1=0.99
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BELBOBEAERXETI T — sem v 7r—C%&{ES A&k

library (sem)
opt <~ options(fit. indices = ¢(“GFI1”, “AGFI”, “RMSEA”, ”NFI”, “NNFI”, “CFI”, "RNI”, "IFI”,
“SRMR™, “AIC”, "AlCc”, "BIG”, “CAIC”))

E5 )14 <- specifyEquations ()
i 5 =

sem(E£7 /L4, WOHHBD 1751, N=tEAY 1 X)

HoPLsem Ny Fr—V% A A M=V LTBMER’HD.
EAP%@H,?7¢whfﬁmc<6wbﬂmﬁén@w.%E&%memﬁﬁé
ANARBOBFICFE b 12 LTI ORI, oXFEMN DL, T TR
ZEEITRDDHE AT, ETIVOREMET Lot HipInd.

(i, TEbIRNE, %Twﬁﬁﬂ%TLt:kKﬁ%@w)

(w\ﬂ
e)*aﬁ
SE A
oyt
AN

X
N
[:l

ETIEASDRY Y T LDHI

{- specifyEquations()

e OEE QO
b2#f1

b3%f1
1%f2
b5*f2
b6%kf2
1%f£3
b8*f3
b9*f3
1*f4
x11 bl11*f4
x12 b12%f4
£3 = a31%f1 # TR o 7|1
f4 = a4l1*xf1 + a42%f2
V(xl) = evl # NALORES
V(x2) = ev2
V(x3) = ev3
V(x4) = ev4
V(x5) = evb
V(x6) = ev6

xgigg gzg x4 x5 x6 x10 x11 || x12

V(x9) = ev9
evl0
evll
() (&) () (o) @) (2
evf3

V(x10)
V(x11)
V(x12)
V(£3)

evf4
V(f1) = vf1 # BT
V(f2) = vf2
C(f1,f2) = cfl2 # ANEEH OIS

seq.
x1
X2
x3
x4
xb
X6
x7
x8
x9
x10

L1 1 1 O A A VO

V(f4)

> setwd (7i:¥¥Rdocuments¥¥scripts¥¥”)

> dl <- read. table ("¥E3ESEMT — % . csv”, header=TRUE, sep=",")

> head (d1)
xl x2 x3 x x6 x7 x8 x9 x10 x11 x12

2

X

DO DD — — DO
WO Ok oW
WHDNDDN DD
C)J»-lkl\Dl\DCTIOO»Jk

5
4
3
3
3
2
5

VNV O Ol Lo —
S =D QO
=W W ks O
LW WD W W
= DO DO DN W DN
DO — O1 W >
e e LS SN
— = QO R W WO
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> # fob#iEt=
> dtmp <- dl
> ntmp <— nrow (dtmp)
> mtmp <— colMeans (dtmp)
> stmp <— apply(dtmp, 2, sd)
> ctmp <— cor (dtmp)
> ktmp <- round(data. frame (ntmp, mtmp, stmp, ctmp), 2)
> colnames (ktmp) <- ¢ (”"N”, "Mean”, “SD”, colnames (ctmp))
> ktmp
N Mean SD x1 X2 x3 x4 x5 X6 x7 x8 x9 x10 x11 x12

x1 276 3.01 0.98 1.00 0.28 0.19 0.27 -0.01 0.03 0.11 0.07 0.08 0.06 0.07 0.07
x2 276 3.01 1.03 0.28 1.00 0.22 -0.01 0.02 0.04 0.28 0.06 0.09 0.08 0.09 0.10
x3 276 3.00 0.99 0.19 0.22 1.00 -0.01 0.03 0.01 0.12 0.08 0.09 0.21 0.01 0.07
x4 276 2.99 1.02 0.27 -0.01 -0.01 1.00 0.20 0.23 0.03 0.04 0.02 0.09 0.08 0.08
xb 276 3.00 1.00 -0.01 0.02 0.03 0.20 1.00 0.21 0.05 0.23 0.02 0.08 0.08 0.10
x6 276 3.03 1.04 0.03 0.04 0.01 0.23 0.21 1.00 0.09 0.04 0.07 0.09 0.29 0.11
x7 276 3.03 0.99 0.11 0.28 0.12 0.03 0.05 0.09 1.00 0.21 0.23 0.06 0.05 0.07
x8 276 3.01 1.01 0.07 0.06 0.08 0.04 0.23 0.04 0.21 1.00 0.24 0.09 0.03 0.11
x9 276 3.00 1.01 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.00 0.06 0.04 0.22
x10 276 2.99 1.03 0.06 0.08 0.21 0.09 0.08 0.09 0.06 0.09 0.06 1.00 0.17 0.22
x11 276 2.99 1.00 0.07 0.09 0.01 0.08 0.08 0.29 0.05 0.03 0.04 0.17 1.00 0.24
x12 276 2.99 1.01 0.07 0.10 0.07 0.08 0.10 0.11 0.07 0.11 0.22 0.22 0.24 1.00

# Ho8EITS - HHEEREITA

cov. dl <- cov(dl)

cor.dl <- cor(dl)

t AFHEEEETIL

[ibrary (sem)

opt <- options(fit.indices = ¢("GFI”, “AGFI”, “RMSEA”, “NFI”, “NNFI”, “CFI”, “RNI”, "IFI”, “SRM
ALC”. “AICe”. “BIC”. “CAIC™))

seq. 1 <- specifyEquations ()

@OO\]@O‘I%OONH\/\/;U\\/\/\/\/\/\/\/\/\/\/

x1 = 1*f1 AlBlec|oplE|lFlGg|lHIIT]J]K
x2 = b2*f1 1 |E S x2 x3 x4 x5 x6 x7 xB xB x10 -
x3 = b3%f1 2 1 3 2 1 2 2 4 4 3 4 3
x4 = 1%f2 3 2 3 3 4 3 2 2 2 2 4 1
<5 = b5%f2 4| 3 4 3 3 4 1 3 4 2 5 1
6 = bExF2 5 4 5 5 5 3 3 4 4 2 4 4
_ f 5 3 3 4 2 2 3 3 3 4 1
i; B é;iiﬂB 7 § 2 1 4 1 1 3 3 2 5 A1
8| 7 5 3 &5 5 4 5 5 3 5 3
x9 = b9*f3 5 8 4 3 4 3 2 3 2 2 4 A
100 x10 = 1*f4 10 9 4 2 4 2 2 2 2 2 4 2
110 x11 = bl1x*f4 11 10 4 5 5 4 4 3 3 3 4 3
12 x12 = bl2*f4 12 011 4 2 4 4 2 4 4 2 4 3
13: f3 = a3lx*fl 13/12 5 3 4 5 2 3 3 2 3 @2
14: f4 = adl*fl + ad2%f2 14 13 3 3 5 3 3 2 3 2 13 2
15: V(x1) = evl 15 14 4 4 5 3 3 3 4 2 3 1
16: V(x2) = ev2 16 15 4 2 4 3 1 4 2 1 13 3
: _ 177 16 4 3 4 1 1 2 1 1 3 1
i;ﬁ ¥EX§B _ eVZ 1817 3 2 4 3 2 g2 2 2 3 @2
: X2 = ev 19 18 3 3 5 2 2 3 2 1 4 1
190 V(x5) = evb 20 1 3 3 B 2 2 4 4 2 4 A
200 V(x6) = ev6 X 20 3 2 5 1 2 3 3 1 4 @2
21: V(7)) = ev?
22: V(x8) = ev8
23: V(x9) = ev9
24: V(x10) = evl0
25: V(x11) = evll
26: V(x12) = evl2
27: V(£f3) = evf3
28: V(f4) = evf4
29: V(f1) = vfl

30: V(f2) = vf2

31: C(f1,f2) = cfl12
32:

Read 31 items

> sem. seq. 1 <- sem(seq.1, cor.dl, N=nrow(dl))
> summary (sem. seq. 1)
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Al BRI
50 Pr(>Chisq) = 0.002305156

Model Chisquare = 83.02649 Df =
Goodness—of-fit index = 0.953118
Adjusted goodness—of-fit index = 0.9268641
RMSEA index = 0.04900945 90% CI:
Bentler-Bonett NFI = 0.6987328
Tucker-Lewis NNFI = 0.7919997
Bentler CFI 0. 842424

Bentler RNI 0.842424

Bollen IFI = 0.8536001

SRMR = 0. 05428159

AIC = 139.0265

AICc = 89.60139

BIC = -197.9936

CAIC = -247.9936

Normalized Residuals
Min. 1st Qu. Median Mean 3rd Qu. Max.
-1.1980 —-0.4154 -0.1110 0.1063 0.2682 3.7710

R-square for Endogenous Variables
x1 X2 x3 x4 xb x6 3
0.2005 0.3366 0.1483 0.1676 0. 1510 0. 3358 0. 3151
x12

0. 2356
Parameter Estimates
Estimate Std Error =z value Pr(>|z|)
b2  1.29569918 0. 34075086 3.802482 1.432534e—04
b3  0.86015848 0.24459171 3.516712 4. 369283e-04
b5  0.94917157 0.29318375 3.237463 1.205975e-03
b6  1.41554193 0.43270252 3.271397 1.070174e-03
b8  0.67557465 0. 19781491 3.415186 6. 373854e—04
b9  0.74592556 0.21220194 3.515168 4. 394752e-04
bll 1.22951694 0. 35459376 3.467396 b5.255274e-04
bl12 1.21854597 0. 35180875 3.463660 5.328791e—04
a3l 0.73053457 0.22194276 3.291545 9. 963869e-04
a4l 0.26687006 0.13446825 1.984633 4.718537e-02
a42 0.48420288 0.19075744 2.538317 1.113870e-02
evl 0.79951327 0.08802143 9.083166 1.054612e-19
ev2 0.66341533 0.10181173 6.516099 7.215927e-11
evd 0.85166528 0.08572231 9. 935165 2. 926898e-23
evd 0.83243627 0.08985916 9.263788 1.973045e¢-20
evb 0.84903732 0.08863006 9.579564 9. 745538e—22
evb 0.66424202 0.11484738 5. 783693 7.307822¢-09
ev? 0.66040641 0.10968439 6.020970 1.733749¢-09
ev8 0.84500901 0.08741897 9.666197 4.196854e-22
ev9 0.81104876 0.08962717 9.049139 1.440999e-19
ev10 0.84134121 0.08760173 9.604162 7.678009¢-22
evll 0.76015347 0.09371818 8.111057 5.018146e-16
evl2 0.76441388 0.09327267 8.195475 2.496052e-16
evf3 0.23259733 0. 09569770 2.430542 1.507624e-02
evf4 0.09541110 0.04785396 1.993797 4.617419¢-02
vfl 0.20048687 0.07564876 2.650234 8.043615e-03
vf2 0.16756383 0.07258184 2.308619 2. 096472e-02
cf12 0.03747028 0. 02461593 1.522197 1.279598¢e-01
Iterations = 47
> stdCoef (sem. seq. 1)
Std. Estimate
1 0.4477576  x1 <— f1
2 b2 0.5801592 x2 <— f1
3 b3 0.3851425 x3 <— f1
4 0.4093456 x4 <— 2
5 b5 0.3885392 xb <—— f2
6 b6 0.5794460 x6 <— 2
7 0.5827464 x7 <—— {3
8 b8 0.3936887 x8 <— f3
9 b9 0.4346854 x9 <— {3
10 0.3983204 x10 <—— f4
11 bll 0.4897417 x11 <— f4
12 bl2 0.4853719 x12 <—— f4

(0. 02933125,

* RFFEATIEERFOER B EA

0. 06721064)

x7 x8 x9 4 x10 x11
0.3396 0.1550 0.1890 0.3986 0.1587 0.2398

X2
x3
x5
x6

{(—— f1
{—— 11
{—— 12
{——— 2
x8 {—— f3
x9 {—— {3
x11 <—— f4
x12 <—— f4
3 <— 11
f4 <— f1
f4 <{—— f2
x1l <> x1
x2 <> x2
x3 <{——> x3
x4 <> x4
x5 <—> xb
x6 <{——> x6
X7 <> x7
x8 {(——> x8
x9 <—> x9
x10 <—> x10
x11 <> x11
x12 <—> x12
f3 <—> 3
f4 <—> f4
fl <—> f1
f2 <—> 2
f2 <—> f1
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a3l
a4l
a4?2
evl
ev2
ev3
evd
evb
evb
ev’7
ev8
ev9
evl10
evll
evl?2
evfld
evf4
vfl
vi2
cf12

O OO0 O

. 5613118
. 2999924
. 4976051
. 7995132
. 6634154
. 8516653

8324362

. 8490373

6642423

. 6604066
. 8450092

8110486

. 8413409
. 7601531
. 7644141

6849291

. 6013587
. 0000000
. 0000000
. 2044343

f3
f4
f4
x1
X2
x3
x4
xb
X6
x7
x8
x9

(>

/\/\/\/l\/\/\/\/\
|
AV VAV VI VAV V4

x10 <{—
x11 <> x11
x12 <{—> x12
3 <—> 3
f4 <—> T4
f1 <—> f1
2 <—> 2
2 <—> 11

f1l
f1
2
x1
X2
x3
x4
x5
X6
x7
x8
x9
x10

Ll BRFPHEFN - RFEEHFRENFZIER 8B

.68

d4 .60

€5 € €10 €1 €12
.85 .66 .84 .76 .76

X?=83.03, df=50, p=0.002,
AGFI=0.93, RMSEA=0.05,CFI=0.84
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LW BREZHEF - KERAFT R EZRZURR #Bh B
BEZHOBEARBRKXETY VY — lavaankwr— %2 FE S5 A%

INYIr— D DFHIAFH
library (lavaan)

HoEMNUHlavaan N 7 —% A4 VA R — )L L TELIMLERH 5.

ETILDERE
ET VL (-
#@E%ﬁ@%mt-%ﬁé)
RS =" Bl
BEAA42 =7 Bl

# mma (7 &2 9)
TR~ AR +
TEBAEA2 ~ AL +

o, ot C° )
i T ’Tiﬁ%l #
G 7T ERAk #

%%t
ﬁi
?a%
S

B -
BLHE -

EFNEST TN T o~ () T
TRTOEBRDO R EHEET 556

T<LD.

DO EITEMTE 5.

INT AR EDHETE i .
lavaan4d 7 > =7 4 <- sem(ET /4, data=7—% %) F7-IE
lavaand 72 = 7 44 <~ lavaan (57 /L4, data=F— %44, model. type="sem”,

auto. var=TRUE, auto. fix. first=TRUE, auto. cov. |v. x=FALSE, auto. cov. y=FALSE)

auto. var=TRUE

auto.
auto.

fix. first=TRUE :
cov. 1v. x=FALSE :

TRTOEBOEE TR B EHET D

FEARAEL AR

IRBWTCHIEZE

D ) BEAID 1 SO 2E 5 A 1ICEET S

IBER SR DLy & B EIAY IS I 3THEE L7E LY
TR A3 00 PSR 0 343 % B BYROIC 1EHERE L 220>

standardized=TRUE)

cov. y=FALSE :

auto.

summary (lavaanzd~7 ¥ = 7 + 4, fit.measures=TRUE,

ETILERS \0)7\7 )7 ~oF
model.1 <=~
# latent variable definitions
fl = x1 + x2 + x3
f2 =7 x4 + x5 + x6
f3 =7 x7 + x8 + x9
f4 =7 x10 + x11 + x12

Db

588 166

# regression
£3 f1
f4 f1 + 2

# variances and covariances
fl 2

B3 RTODBREHET HDT, 7HOXFIEELTWLSD
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x8 x9 x10 x11 x12

— =GO WO
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> setwd ("d:¥Y”)
>
> head(dl)

x1 x2 x3 x4 xb x6 x7
1 4 3 2 3 4 4 2 4 2 4
2 2 3 2 5 3 4 5 3 3 4
31 4 2 2 3 3 4 3 2 3
4 1 5 2 2 3 2 3 2 2 5
5 2 3 1 4 2 1 3 3 2 1
6 2 4 3 3 5 4 4 3 4 2
>
>
> n.dl <= nrow(dl)
> mean. dl <- apply(dl, 2, mean)
> sd.dl <- apply(dl, 2, sd)
> cor.dl <- cor(dl)
> round (data. frame (n. d1, mean. dl, sd.dl, cor.dl),2)

n. dl mean. dl sd.dl x1
xl 276 3.01 0.98 1.00 O.
x2 276 3.01 1.03 0.28 1.
x3 276 3.00 0.99 0.19 oO.
x4 276 2.99 1.02 0.27 -0
xb 276 3.00 1.00 -0.01 O.
x6 276 3.03 1.04 0.03 0.
x7 276 3.03 0.99 0.11 O.
x8 276 3.01 1.01 0.07 O.
x9 276 3.00 1.01 0.08 0.
x10 276 2.99 1.03 0.06 O.
x11 276 2.99 1.00 0.07 O.
x12 276 2.99 1.01 0.07 oO.
x10 x11 x12

x1 0.06 0.07 0.07
x2 0.08 0.09 0.10
x3 0.21 0.01 0.07
x4 0.09 0.08 0.08
x5 0.08 0.08 0.10
x6 0.09 0.29 0.11
x7 0.06 0.05 0.07
x8 0.09 0.03 0.11
x9 0.06 0.04 0.22
x10 1.00 0.17 0.22
x11 0.17 1.00 0.24
x12 0.22 0.24 1.00
>
>
> RIS HREE S BT D AT
> #lavaan/Ny 7 — 3 D Fi A H
> library(lavaan)
>
>H# ETILDHRE
> model. 1 <-
+ H# latent variable definitions
+ fl =7 x1 + x2 + x3
+ f2 =7 x4 + x5 + x6
+ f3 =7 x7 + x8 + x9
+  f4 =" x10 + x11 + x12
+
+ # regression
+ 3 fl
+  f4 7 fl + 2
+
+ # variances and covariances
+  f1 77 2
+ b
>
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> # lavaanfE¥ & ff - T35

> lav.model. 1 <- lavaan(model.1, data=dl, model.type="sem”,
+ fixed. x=F, meanstructure=F,

+ auto. var=TRUE, auto. fix. first=TRUE)

> summary (lav. model. 1, fit.measures=TRUE, standardized=TRUE)
lavaan (0.5-10) converged normally after 60 iterations

Number of observations 276
Estimator ML
Minimum Function Chi-square 83. 328
Degrees of freedom 50
P-value 0.002

Chi—square test baseline model:

Minimum Function Chi-square 276. 593
Degrees of freedom 66
P-value 0. 000

Full model versus baseline model:

Comparative Fit Index (CFI) 0. 842
Tucker-Lewis Index (TLI) 0.791

Loglikelihood and Information Criteria:

Loglikelihood user model (HO) -4630. 239
Loglikelihood unrestricted model (H1) -4588. 575
Number of free parameters 28
Akaike (AIC) 9316. 478
Bayesian (BIC) 9417. 849
Sample—size adjusted Bayesian (BIC) 9329. 066

Root Mean Square Error of Approximation:

RMSEA 0. 049
90 Percent Confidence Interval 0.030 0.067
P-value RMSEA <= 0.05 0. 508

Standardized Root Mean Square Residual:
SRMR 0. 054
Parameter estimates:

Information Expected
Standard Errors Standard

Estimate Std.err Z-value P(lz])  Std.1lv Std.all
Latent variables:

fl1 ="
x1 1. 000 0.438 0. 448
X2 1. 367 0. 359 3. 809 0. 000 0. 599 0. 580
X3 0.873 0. 248 3.523 0. 000 0. 382 0. 385
f2 =
x4 1. 000 0.418 0. 409
xb 0.931 0. 287 3.243 0.001 0. 389 0. 389
X6 1. 442 0. 440 3. 277 0.001 0.603 0.579
f3 =
x7 1. 000 0.576 0. 583
x8 0.691 0. 202 3.421 0.001 0. 398 0.394
X9 0.763 0.217 3.522 0. 000 0. 439 0. 435
f4 =
x10 1. 000 0. 408 0. 398
x11 1.193 0. 343 3.474 0.001 0. 487 0. 490
x12 1. 195 0. 344 3.470 0. 001 0. 488 0. 485
Regregsionsi
f3
fl 0.739 0.224 3.298 0. 001 0. 561 0. 561
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f4 "
f1
f2

Covarigncesi
fl
2

Variances:
x1
X2
x3
x4
xb
x6
x7
x8
x9
x10
x11
x12

COLLLLLLLLLLLee

. 280
. 486

. 037

765
707
839
868
852
719
645
863
829
884
752
773
192
175
227
100

coococoooooo0o0000

. 141
. 191

. 025

084
108
084
094
089
124
107
089
091
092
093
094
072
076
093

. 050

1.988
2.543

1.525

il BRFEE L

0. 047
0.011

0. 127
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300
498

204

765
707
839
868
852
719
645
863
829
884
752
773
000
000

. 685
. 601

COPRrOLLLLLLeLeooe
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800
663
852
832
849
664
660
845
811
841
760
764
000
000

. 685
. 601



LW BREZHEF - KERAFT R EZRZURR #Bh B
REMEETIL — lavaan/ Sy br— %S 5%

INYIr— D DFHIAFH
library (lavaan)

HoEMNUHlavaan N 7 —% A4 VA R — )L L TELIMLERH 5.

ETILDERE
TV <~ .
# WEEBOEE = &2ffio) o o
EIRVRTEA A, =7 xBUIZESRL + T+BLIIZE %2 + 1B SLS + -
B X EE A4 =7 ORI + 1@LIIIZE B2 + 2%BI 253 + -

#mE ) ‘ ) ‘
GV TEA A, T A + SRR + -
RS IR~ SIS + SRS + -
BIESHA T PR + A2 + -

# oy, oy T oEfES)
EEqi T B4 #
B4 Tk #

+
+

S
—~
2

2
b=y
Y

EFLEANE v I~ () TL KL B.
TRCOEBOGHEHETT 2HE I HOBEITEK TE 5.

INT A B EDHETE . .
lavaand 7 ¥ = 7 "4 <- growth(&5 V4, data=7—% %) ERilnt

lavaant 7= 7 44 <~ lavaan (87 /L4, data=7— %4, model. type="growth”,
fixed. x=F, int. Iv. free=TRUE, auto.var=TRUE)

fixed. x=FALSE D NVERRE 2 DBINEB O, I, ER AR TEET D
int. 1v. free = TRUE : EELSKOUIRZHET S
auto. var=TRUE D T RTCOEEOSEEIIEESHEHTET S

summary (lavaand~7 ¥ = 7 4, fit. measures=TRUE)

HROMBIRIZITIEZLLMRERAL DD T standardized=TRUE [£DI+TUL ALY,
IR B O E TR OMEZ RO D - DITEEREZ RDDH L 13bh 5.

ETILEHHSDRY ) T ~DH

model. 1 <=~

# latent variable definitions
f.inter = 1%tl + 1%t2 + 1*%t3 + I*t4
f.slope = 0%tl + 1%t2 + 2kt3 + 3kt4

# regression

# variances and covariances
f. inter f. slope
b

B IRTODREHET H5DT, DHOXFERELTNSD

RELARE
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> setwd ("d:¥¥”)
> dl <~ read. table " EHEET /L T —%.csv”, header=TRUE
> head (d1)

id t1 t2 t3 t4

VOOl WK —
S Ol W DN —
~3 —~31 300 00 W

—
—
—
w
—
»

# id FIOHIER
dl <- di[,c(-1)]

AR VR ve

il BRFEE L

r”

sep=,

"

B7 =2 7 L= LD T (BEADOKRE &), 1), HiRFEE, Lol HE

>
> n.dl <- nrow(dl)

> mean. dl <- apply(dl, 2, mean)
> sd.dl <- apply(dl, 2, sd)

> cor.dl <- cor(dl)

>

round (data. frame (n. d1, mean. d1l, sd.dl, cor.dl),2)

n. dl mean. dl sd.dl
tl 60 5.62 1.53 1
t2 60 10.10 2.20 0.
t3 60 14.73 3.44 0.
t4 60 19.15 4.68 0

BRI B 73 BT D FEAT
#lavaan/N v 77— D FEAAIA -
library (lavaan)

t ETILDOHRE

model. 1 <-

# latent variable definitions
f.inter = 1%tl + 1%t2 + 1%t3 + 1%t4
f.slope = 0%tl + 1%t2 + 2%t3 + 3%t4

# regression

# variances and covariances
f.inter f. slope
)

N e i T T 2 2 2 A A %

> # growthBi# = > T E

> gro.model. 1 <- growth(model. 1, data=dl)
>

> summary (gro. model. 1, fit.measures=TRUE)

lavaan (0.4-11) converged normally after 67 iterations

Number of observations

Estimator

Minimum Function Chi-square
Degrees of freedom

P-value

Chi—square test baseline model:
Minimum Function Chi-square
Degrees of freedom
P-value

Full model versus baseline model:

Comparative Fit Index (CFI)
Tucker-Lewis Index (TLI)

60

ML
2.609
5

0. 760

390. 102
6
0. 000

1. 000
1. 007
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_.meﬂmm_hmm__gcomqmm&mm
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12
11
143
143
14
13
12
13
13
12
13
11
11
10
11
11

10

17
13
20
20
20
18
16
20
i

18
15
17
16
14
14
14
13
13
11
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12
22
16
25
25
26
22
20
28
27
25
25
22
22
19
19
19
15
16
12



Loglikelihood and Information Criteria:

Loglikelihood user model (HO)
Loglikelihood unrestricted model (H1)

Number of free paramet
Akaike (AIC)
Bayesian (BIC)

Sample—size adjusted Bayesian (BIC)

ers

—-384. 343
—-383. 039

9
786. 687
805. 536
777,228

Root Mean Square Error of Approximation:

RMSEA

90 Percent Confidence Interval

P-value RMSEA <= 0.05

Standardized Root Mean Square Residual:

SRMR
Parameter estimates:

Information
Standard Errors

Estimate
Latent variables:
f.inter =
tl 1. 000
t2 1. 000
t3 1. 000
t4 1. 000
f.slope =
tl 0. 000
t2 1. 000
t3 2. 000
t4 3. 000
Covariances:
f. inter
f. slope 0. 482
Intercepts:
tl 0. 000
t2 0. 000
t3 0. 000
t4 0. 000
f.inter 5.610
f. slope 4.515
Variances:
tl 0. 355
t2 0.164
t3 0. 360
t4 0.044
f.inter 1. 886
f. slope 1. 858

OO

coocooo

. 261

. 185
. 177

141
060
096
187
378

. 346

. 000
. 124
. 813

0. 000

SO O

0.017

Expected
Standard

Std. err Z-value P(O|z|)

1.843 0. 065

30. 268 0. 000
25.470 0. 000

> lav.model. 1l <- lavaan(model. 1, data=dl, model.type="growth”

+

fixed. x=F,

> summary (lav. model. 1, fit.measures=TRUE)
lavaan (0.5-10) converged normally after 67 iterations

Number of observations

Estimator

Minimum Function Chi-square

Degrees of freedom
P-value

60

ML
2.609
5

0. 760
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Chi-square test baseline model:

Minimum Function Chi-square
Degrees of freedom
P-value

Full model versus baseline model:

Comparative Fit Index (CFI)
Tucker-Lewis Index (TLI)

Loglikelihood and Information Criteria:

Loglikelihood user model (HO)
Loglikelihood unrestricted model (H1)

Number of free parameters

Akaike (AIC)

Bayesian (BIC)

Sample—size adjusted Bayesian (BIC)

390. 102
6
0. 000

1. 000
1. 007

—-384. 343
-383. 039

786. 687
805. 536
777,228

Root Mean Square Error of Approximation:

RMSEA
90 Percent Confidence Interval
P-value RMSEA <= 0. 05

Standardized Root Mean Square Residual:
SRMR

Parameter estimates:

Information
Standard Errors

Estimate Std.err Z
Latent Varigblesi

f. inter =
tl 1. 000
t2 1. 000
t3 1. 000
t4 1. 000
f. slope =
tl 0. 000
t2 1. 000
t3 2.000
t4 3. 000
Covariances:
f. inter
f. slope 0.482 0. 261
Intercepts:
tl 0. 000
t2 0. 000
t3 0. 000
t4 0. 000
f.inter 5.610 0. 185
f. slope 4.515 0.177
Variances:
tl 0. 355 0. 141
t2 0.164 0. 060
t3 0. 360 0. 096
t4 0.044 0. 187
f. inter 1. 886 0.378
f. slope 1. 858 0. 346

. 000
124
. 813

0. 000

coco

0.017

Expected
Standard

-value PO|zl|)

1.843 0. 065

30. 268 0. 000
25.470 0. 000
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li

LW BREZHEF - KERAFT R EZRZURR #Bh B
BEASHT — semsysr—CEHBAWSEE

brary (sem)

opt <~ options(fit. indices = ¢("GF1”, “AGFI”, “RMSEA”, ”NFI”, “NNFI”, “CFI”, “RNI”, "IFI”
“SRMR™, “AIC”, "AlCc”, "BIG”, “CAIC”))
EF )41 <~ specifyEquations ()
i 5 e
EF L4 2 <~ specifyEquations ()
i 5 Fe =
mgA 7= "4 <~ multigroupModel (=7 V41, EF V42, -, groups=c("BEL 17, "REL27 )
By T %4 <~ factor (BEA (T2 %4)

se
su

st

£

se
x1
X2
x3
x4
xb
x6
x7
x8
x9
x1
x1
x1
3
f4
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
V(
C(

mA 7Yl NG <= semmgA T V=V N, T — AT, NSEEARY A X)
mmary (sem4 72 = 7 ~44)

dCoef (sem4 7> =7 M4)

BEDODETILT, RLNASTARBITT B EEEHNICLD
B 1T EMA [Ffactor BH & o Tfactor b L THEM R FAIEL 574
B TEHAIC Tgroupl ZRAVDEFEENELLS T ENHIDTHDBRTZERE S

HOMUWsem/ Ny r—T% A A= )L LTRBIMERDA.

WA R, 77¢waimc<%wbﬁﬁﬁéh&w.z%&%w%mﬁﬁéi
INAMREE DAL b Lfk<@ﬂﬁ% oL FEEMND L, ENETTREAL
LTINS DHE AT, ETIVOREMET LI EN5.

Gz, {12 bRV, %Twmm#&?bt_&uﬁ%kw)

9 i:?’éﬁ?*f%.
7z BN

TILERSZ DR ') T kDl

q.1 < specifyEquations ()
o OIOIOENOIOIO
b2. 1*f1

b3. 1*f1

1%£2
b5. 1*f2
b6. 1%f2

1%£3
b8. 1*f3
b9. 1*f3

1%f4

bll. 1*xf4

b12. 1*xf4
= a3l. 1*f1
a4l. 1*f1 + a42. 1%f2
evl. 1
evl.
ev3.
ev4.
evb.
evb.
evl. x4 x5 || x6 x10|| x11]|| x12

ev8.

ev9. 1

ev10. 1

evll. 1

oz 1 () (=) (=) (1) ()

= evf3.1
= evf4. 1
f1) = vfl. 1
f2) = vf2.1
f1, £2) = cfl12.1

0
1
2

x1)
x2)
x3)
x4)
xb)
x6)
x7)
x8)
x9)
x10)
x11)
x12)
£3)
£4)

bt et ek e ek ek ek
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seq. 2 <{- specifyEquations()
x1 1xf1

X2 b2. 2%f1

x3 b3. 2%f1

x4 12

x5 b5. 2%f2

X6 b6. 2%f2

x7 1%f3

x8 b8. 2%f3

x9 b9. 2%f3

x10 1*f4

x11 bll. 2xf4

x12 b12. 2%f4

3 = adl. 2%f1

f4 = a4l. 2%f1 + a42. 2%f2
V(x1) = evl.
V(x2) = ev2.
V(x3) = ev3.
V(x4) = ev4.
V(x5) = evb.
V(x6) = ev6.
V(x7) = evT.
V(x8) = evS.
V(x9)
V(x10)
V(x11)
V(x12)
V(f3)
V(f4)

DO DD DD DO DD DO DN DN

ev10. 2
evll. 2
evl2. 2
evf3. 2
evf4. 2
V(f1) = vfl.2
V(f2) = vf2.2
C(f1, f2) = cfl12.2

> setwd ("d:¥Y”)
> dl <- read.table ("ZRHEM S HT_F —# . csv”, header=TRUE, sep=",")
> head(dl)

id x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 era
1 1 4 3 2 3 4 4 2 4 2 4 4 3 2010
2 2 2 3 2 5 3 4 5 3 3 4 4 4 2010
3 3 1 4 2 2 3 3 4 3 2 3 4 4 2000
4 4 1 5 2 2 3 2 3 2 2 5 4 3 2000
5 5 2 3 1 4 2 1 3 3 2 1 1 1 2000
6 6 2 4 3 3 5 4 4 3 4 2 4 1 2010
>

# id FIOHIER
dl <- di[,c(-1)]

AR VR v

H7—H 7 L— L7880 (BEARY A X)), ¥y, EmERFEE, o0, fHE
n.dl <= nrow(d1l)

mean. d1 <- apply(dl, 2, mean)

sd.dl <- apply(dl, 2, sd)

cov.dl <= cov(dl)

cor. dl <- cor(d1l)

round (data. frame (n. d1, mean.dl, sd.dl, cov.dl, cor.dl), 2)

VIV VIV VNV NV

n.dl mean. dl sd.dl x1 X2 x3 x4 xb x6 x7 x8 x9 x10 xI11 x12

x1l 276 3.01 0.98 0.96 0.28 0.19 0.27 -0.01 0.03 0.11 0.07 0.08 0.06 0.07 0.07
x2 276 3.01 1.03 0.28 1.07 0.22 -0.01 0.03 0.04 0.28 0.06 0.09 0.08 0.09 0.11
x3 276 3.00 0.99 0.19 0.22 0.99 -0.01 0.03 0.01 0.12 0.08 0.09 0.21 0.01 0.07
x4 276 2.99 1.02 0.27 -0.01 -0.01 1.05 0.20 0.24 0.03 0.04 0.02 0.09 0.08 0.09
xb 276 3.00 1.00 -0.01 0.03 0.03 0.20 1.01 0.22 0.05 0.23 0.02 0.08 0.08 0.11
x6 276 3.03 1.04 0.03 0.04 0.0l 0.24 0.22 1.09 0.09 0.05 0.07 0.09 0.30 0.12
x7 276 3.03 0.99 0.11 0.28 0.12 0.03 0.05 0.09 0.98 0.21 0.23 0.07 0.05 0.07
x8 276 3.01 1.01 0.07 0.06 0.08 0.04 0.23 0.050.21 1.03 0.24 0.09 0.03 0.11
x9 276 3.00 1.01 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.03 0.06 0.04 0.22
x10 276 2.99 1.03 0.06 0.08 0.21 0.09 0.08 0.09 0.07 0.09 0.06 1.05 0.17 0.23
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x11 276 2.99 1.00 0.07 0.09 0.01 0.08 0.08 0.30 0.05 0.03 0.04 0.17 0.99 0.24
x12 276 2.99 1.01 0.07 0.11 0.07 0.09 0.11 0.12 0.07 0.11 0.22 0.23 0.24 1.01
era 276 2004.93 5.01 -0.04 0.11 0.22 -0.26 0.45 0.13 0.26 0.36 0.11 -0.29 -0.09 0.13
era xI1.1 x2.1 x3.1 x4.1 x5.1 x6.1 x7.1 x8.1 x9.1 x10.1 x11.1 x12.1 era. 1l
x1 -0.04 1.00 0.28 0.19 0.27 -0.01 0.03 0.11 0.07 0.08 0.06 0.07 0.07 -0.01
X2 0.11 0.28 1.00 0.22 -0.01 0.02 0.04 0.28 0.06 0.09 0.08 .09 0.10 0.02
x3 0.22 0.19 0.22 1.00 -0.01 0.03 0.01 0.12 0.08 0.09 0.21 0.01 0.07 0.04
x4 -0.26 0.27 -0.01 -0.01 1.00 0.20 0.23 0.03 0.04 0.02 0.09 0.08 0.08 -0.05
x5 0.45 -0.01 0.02 0.03 0.20 1.00 0.21 0.05 0.23 0.02 0.08 0.08 0.10 0.09
X6 0.13 0.03 0.04 0.01 0.23 0.21 1.00 0.09 0.04 0.07 0.09 0.29 0.11 0.02
x7 0.26 0.11 0.28 0.12 0.03 0.050.09 1.00 0.21 0.23 0.06 0.05 0.07 0.05
x8 0.36 0.07 0.06 0.08 0.04 0.23 0.04 0.21 1.00 0.24 0.09 0.03 0.11 0.07
x9 0.11 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.00 0.06 0.04 0.22 0.02
x10 -0.29 0.06 0.08 0.21 0.09 0.08 0.09 0.06 0.09 0.06 1.00 0.17 0.22 -0.06
x11 -0.09 0.07 0.09 0.01 0.08 0.08 0.29 0.05 0.03 0.04 0.17 1.00 0.24 -0.02
x12 0.13 0.07 0.10 0.07 0.08 0.10 0.11 0.07 0.11 0.22 0.22 0.24 1.00 0.03
era 25.09 -0.01 0.02 0.04 -0.05 0.09 0.02 0.05 0.07 0.02 -0.06 -0.02 0.03 1.00
>
>
> RHE S R FEMT
> Hsem/Nw T — U DREFIAIA
> library(sem)
> opt <- options(fit. indices = ¢("GFI”, “AGFI”, “RMSEA”, “NFI”, “NNFI”, “CFI”, “RNI”, "IFI”
+ “SRMR™, “AIC”, "AlCc”, "BIGC”, “CAIC”))
>
> seq. 1 <- specifyEquations ()
1: x1 = 1%*f1
2 x2 = b2. 1*%f1
3: x3 = b3. 1%f1 aleleloleElrlalrlrlolrlcLim]| N
4: x4 = 1%f2 1 Jid =l =2 x3 x4 x5 w6 xF xB x5 x10 x11 x12 er [
EEREERF R T
?I i? _ ?gfé*fz 4 3 1 4 2z 2 3 3 4 3 2 3 4 4 2000
: ~ 5 4 {1 5 2 2 3 2 3 2 2 5 4 3 2000
8; x8 = b8. 1xf3 § 5 2 3 1 4 2 1 3 3 2 1 1 1 2000
9: x9 = b9. 1*£3 7 6 2 4 3 3 5 4 4 3 4 2 4 1 2010
10: x10 = 1*f4 5 7 4 4 4 4 4 3 2 1 2 2 2 1 2000
11: x11 = bll. 1*f4 9 B 3 4 3 3 3 4 3 4 3 4 4 3 2000
12: x12 = bl2. 1*f4 0 % 3 4 3 2 3 5 4 4 3 2 B 4 2010
13: f3 = a31l. 1%f1 11 10 3 5 2 2 4 4 4 4 5 4 1 3 200
14: 4 = a4l. 1%f1 + a492. 1%f2 12|11 4 2 3 4 4 5 3 4 2 5 3 2 2000
15: V(x1) = evl.1 1312 4 4 2 3 4 2 2 4 4 3 3 4 2010
16: V(x2) = evo. 1 1413 3 4 3 2 3 3 4 4 4 4 2 5 2010
: _ 15/14 4 3 5 4 2 3 3 2 2 4 3 3 2010
i;; Xgii; _ gzi'% 16 15 1 4 3 2 3 2 4 1 3 2 3 2 2010
: . 17 /16 4 4 3 2 3 4 4 4 3 3 3 3 2000
19: V(x5) = evb.1 18 17 3 2 2 4 1 4 4 4 4 3 2 2 2000
201 V(x6) = ev6. 1 19 18 4 4 4 4 4 3 3 4 2 2 1 3 2000
21: V(x7) = evl.1 20 18 3 3 3 3 3 4 2 3 4 4 3 3 2010
22: V(x8) = ev8.1 24 20 4 2 B 2 2 2 4 2 4 4 3 5B 2010
23: V(x9) = ev9. 1
24: V(x10) = ev10.1
25: V(x11) = evll. 1
26: V(x12) = evl2. 1
27: V(f3) = evf3.1
28: V(f4) = evf4. 1
29: V(f1) = vfl.1
30: V(f2) = vf2.1
31: C(f1, f2) = cf12.1
32:

Read 31 items

> seq. 2 <- specifyEquations ()
1: x1 = 1*f1

2. x2 = b2.2%f1

31 x3 = b3.2%f1

4: x4 = 1*%f2

5: xb = bb. 2%f2

6: x6 = b6. 2%f2

7. x7 = 1%f3

8: x8 = b8. 2%f3
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9: x9 = b9. 2%f3
10: x10 = 1%xf4
11: x11 = bll. 2%f4
12: x12 = bl2. 2%f4
13: f3 = a3l. 2*f1
14: f4 = a4l. 2*%f1 + a42. 2%f2
15: V(x1) = evl.2
16: V(x2) = ev2.2
17: V(x3) = ev3.2
18: V(x4) = ev4. 2
19: V(x5) = evb.2
20: V(x6) = ev6.2
210 V(x7) = ev7.2
22: V(x8) = ev8.2
231 V(x9) = ev9.2
24: V(x10) = evl10.2
25: V(x11) = evll.2
26: V(x12) = evl2.2
27 V(f3) = evf3.2
28: V(f4) = evf4.2
29: V(fl1) = vfl.2
30: V(f2) = vf2.2
31: C(f1, f2) = cfl12.2
32:
Read 31 items
>

* RFFEATIEERFOER B EA

> mg. seq <- multigroupModel (seq. 1, seq.2, groups=c(”2000”,720107))

> dl1$era <- factor (d1$era)
> sem.mg. seq <— sem(mg.seq, data=dl, group="era”)
> summary (sem. mg. seq)

Model Chisquare = 139.27 Df = 100 Pr(>Chisq) = 0.0057848

Chisquare (null model) = 351.43 Df = 132
Goodness—of—-fit index = 0. 92389

Adjusted goodness—of-fit index = 0.8904

RMSEA index = 0.053541 90% CI: (0.029782, 0.07371)
Bentler-Bonnett NFI = 0.6037

Tucker-Lewis NNFI = 0. 76375

Bentler CFI = 0.82102

SRMR = 0.07014

AIC = 251.27
AICc = 168. 42
BIC = 454.02
Iterations: initial fits, 55 57 final fit, O
era: 2000
Model Chisquare = 55.626 Df = 50 Pr(>Chisq) = 0.27128
Chisquare (null model) = 201.42 Df = 66
Goodness—of-fit index = 0.93966
Adjusted goodness—of—-fit index = 0.90587

RMSEA index = 0.028452
Bentler—-Bonnett NFI = 0. 72383
Tucker-Lewis NNFI = 0.94516
Bentler CFI = 0.95845

SRMR = 0. 059422

AIC = 111.63

AICc = 70.257

BIC = 193.99

CAIC = -241. 46

90% CI: (NA, 0.06355)

Normalized Residuals
Min. 1st Qu. Median
-1. 58000 -0.34000 0.00361

Mean 3rd Qu. Max.
0. 04690 0.52400 2.49000

R-square for Endogenous Variables

x1 x2 x3 x4 x5 x6 3 x7
0.2201 0.3168 0.2498 0.1351 0.2667 0.4718 0.3518 0. 3523
x12
0. 3100
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Parameter Estimates

* RFFEATIEERFOER B EA

Estimate Std Error z value Pr(>|z]|)

b2.1 1.387211 0.431740 3.2131 1.3132e-03 x2 <— f1
b3. 1 1.108615 0.354829 3.1244 1.7819e-03 x3 <— f1
b5. 1 1.419028 0.498984 2.8438 4.4574e-03 x5 <—— 2
b6. 1 1.901602 0.689501 2.7579 5.8167¢-03 x6 <—— f2
b8. 1 0.840790 0.270683 3.1062 1.8952e-03 x8 <—— f3
b9. 1 0.976374 0.302761 3.2249 1.2602e-03 x9 <—— f3
b11.1 1.641288 0.628409 2.6118 9.0063e-03 x11 <—— f4
bl12.1 1.536786 0.589578 2.6066 9.1450e-03 x12 <{—— f4
a3l.1 0.715202 0.264344 2.7056 6.8187e-03 f3 <—— f1
a4l.1 0.275824 0.165362 1.6680 9.5315e-02 f4 <—— f1
a42.1 0.433487 0.236005 1.8368 6.6244e-02 f4 <{— 2
evl.1l 0.734696 0.110091 6.6735 2.4974e-11 x1 <—> x1
ev2.1 0.860047 0.153842 5.5905 2.2647¢-08 x2 <—> x2
ev3.1 0.764970 0.120229 6.3626 1.9838e-10 x3 <—> x3
evd.1 0.901075 0.120738 7.4631 8.4519e-14 x4 <—> x4
evb.1 0.779726 0.129340 6.0285 1.6547¢-09 xb <—> xb
ev6. 1 0.569972 0.167696 3.3988 6.7674e-04 x6 <—> x6
ev?.1l 0.554234 0.111914 4.9523 7.3333e-07 x7 <—> x7
ev8.1 0.805212 0.120075 6.7059 2.0014e-11 x8 <—> x8
ev9.1 0.769747 0.128642 5.9837 2.1819¢-09 x9 <—> x9
ev10.1 1.024657 0.135168 7.5806 3.4385e-14 x10 <—> x10
evll.1l 0.689958 0.134091 5.1454 2.6690e-07 x11 <—> x11
evl2.1 0.689099 0.124773 5.5228 3.3363e-08 x12 <—> x12
evf3.1 0.195389 0.094658 2.0642 3.9003e-02 f3 <—> f3
evf4.1 0.077390 0.054608 1.4172 1.5643e-01 f4 <—> f4
vil.1 0.207288 0.096718 2.1432 3.2095e-02 f1 <> f1
vf2.1 0.140805 0.082652 1.7036 8.8458e-02 f2 {—> 2
cf12.1 0.048003 0.030753 1.5609 1.1854e-01 f2 <—> f1

era: 2010
Model Chisquare = 83.647 Df = 50 Pr(>Chisq) = 0.0020042
Chisquare (null model) = 150.02 Df = 66
Goodness—of-fit index = 0.90766

Adjusted goodness—of—-fit index =
RMSEA index = 0.070603
Bentler-Bonnett NFI = 0.44242
Tucker—-Lewis NNFI = 0.47137
Bentler CFI = 0.59952

SRMR = 0.081173

AIC = 139.65

AICc = 98.825

BIC = 221.2

CAIC = -211.99

Normalized Residuals
Min. 1st Qu. Median

90% CI:

Mean 3rd Qu.

0. 85595
(0. 042712, 0.096505)

Max.

—-2.4200 —-0.6220 —-0.0153

0.0057 0.3470 2.9700

R-square for Endogenous Variables
x1 X2 x3 x4 xb x6 3 x7
0. 1830 0.2500 0.1217 0.8147 0.0245 0.0576 0.3041 0. 3805

x8 x9 4 x10 x11
0.0861 0.0885 0.2979 0.5350 0. 0562

x12

0.1042
Parameter Estimates

Estimate Std Error z value Pr(>|z]|)
b2. 2 1.104586 0.444171 2.48685 1.2888e-02 x2 <— f1
b3.2  0.805446 0.366318 2.19876 2.7895e-02 x3 <——— f1
b5. 2 0. 163661 0.210236 0.77847 4.3629e-01 x5 <— {2
b6. 2 0.271632 0.328033 0.82806 4.0763e-01 x6 <— f2
b8.2  0.457730 0.275959 1.65869 9.7179¢-02 x8 <— f3
b9. 2 0. 457250 0.274247 1.66729 9. 5456e-02 x9 <— {3
b11.2 0.323457 0.201419 1.60589 1.0830e-01 x11 <— f4
b12.2 0.460724 0.251944 1.82867 6.7448e—-02 x12 <{—— f4
a3l.2 0.844737 0.388132 2.17642 2.9524e-02 f3 <{— f1
a4l.2 0.837488 0.388973 2.15307 3.1313e-02 f4 <— f1
a42.2 0.105691 0.163408 0.64679 5.1777e-01 f4 <{— 2
evl.2 0.804811 0.125131 6.43173 1.2616e-10 x1 <—> x1
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ev2.2 0.660110 0.118741 5.55924 2.7095e-08 x2 <-—> x2
ev3. 2 0.844021 0.118422 7.12723 1.0241e-12 x3 <—> x3
evd. 2 0.195468 0.999339 0.19560 8.4493e-01 x4 <—> x4
evb.2 0.917287 0.115124 7.96778 1.615be-15 xb <> xb
ev6. 2 1.037627 0.146550 7.08038 1.4376e-12 x6 <—> x6
ev?.2 0.688786 0.251684 2.73671 6.2056e-03 x7 <—> x7
ev8.2 0.940539 0.129059 7.28768 3.1533e-13 x8 <—> x8
ev9.2 0.911040 0.125573 7.25508 4.0144e-13 x9 <—> x9
ev10.2 0.442294 0.263279 1.67994 9. 2968e-02 x10 <—> x10
evll.2 0.894038 0.114490 7.80888 5.7697e-15 x11 <——> x11
evl2.2 0.928807 0.127870 7.26367 3.7673e-13 x12 <{—> x12
evf3. 2 0.294469 0.235574 1.25001 2.1130e-01 f3 <—> f3
evf4.2 0.357242 0.261303 1.36716 1.7158e-01 f4 <—> f4
vfl.2 0.180320 0.104133 1.73163 8.3339e-02 f1 <——> f1
vf2.2 0.859379 1.006991 0.85341 3.9343e-01 f2 {—> {2
cf12.2 0.087748 0.060126 1.45939 1.4446e-01 f2 <—> f1

> stdCoef (sem. mg. seq)

Group: 2000

Std. Estimate
. 4690996  x1 <—— f1 e8

1 0
2 b2. 1 0.5628938 x2 <{— fl
3 b3. 1 0.4998324  x3 <— f1
4 0.3676214 x4 <—— f2 ] “ . “ ; ‘ - ‘ : ‘ 5
5 b5. 1 0.5163943 x5 <— f2 * x * ‘ S | B ‘ X ‘
6  b6.1 0.6868962  x6 <{—— f2
7 0.5935218  x7 <{— f3
8 b8. 1 0.4574426  x8 <——— f3
9 b9 1 0.5213693 x9 <—— f3 i3
10 0.3367948 x10 <——— f4
11 bll.1 0.5818584 x11 <——— f4
12 bl2.1 0.5567894 x12 <—— f4
13 a3l. 1 0.5931025 3 <— f1 0
14 a4l.l 0.3468331 f4 <—— f1
15 a42.1 0.4492499 4 <——— f2
16 evl.1 0.7799455 x1 <—> x1
17 ev2. 1 0.6831505  x2 <—> x2
18 ev3.1 0.7501675  x3 <—> x3 ‘X4 ‘\ - \ X6 \ ‘ Xlo“ XllH Xlz‘
19 evd. 1 0.8648545 x4 <—> x4
20 evh. 1 0.7333369 x5 <—> x5
21 ev6. 1 0.5281736  x6 <——> x6
22 evl. 1 0.6477319  x7 <—> x7 @ @ @ @ @ @
23 ev8.1 0.7907463  x8 <> x8
24 ev9.1 0.7281741  x9 <——> x9
25 evl10. 1 0. 8865693 x10 <——> x10
26 evll. 1 0.6614408 x11 <> x11
27 evl2. 1 0. 6899855 x12 <——> x12
28 evf3. 1 0.6482294 3 <—> f3
29 evf4. 1 0.5903208 f4 <—> f4
30 vfl.1 1.0000000 f1 <—> f1
31 vf2.1 1.0000000 2 <—-> 2
32 cf12. 1 0.2809765 2 <—> fl
Group: 2010
Std. Estimate
1 0.4278336  x1 <— fl
2 b2. 2 0.4999775  x2 <— f1
3 b3. 2 0.3488959  x3 <{— fl
4 0.9026048 x4 <——— f2
5 b5. 2 0.1564604 x5 <——— f2
6  b6.2 0.2399789  x6 <{—— f2
7 0.6168856  x7 <——— f3
8 b8. 2 0.2934971  x8 <——— f3
9  b9.2 0.2975113  x9 <——— f3
10 0.7314283 x10 <—— f4
11 bll.2 0.2370683 x11 <——— f4
12 bl2.2 0.3227633 x12 <—— f4
13 a3l.2 0.5514428 3 <— f1
14 a4l.?2 0.4985463  f4 <— f1
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a42. 2 0.1373522 4 <{— {2
evl. 2 0.8169584  x1 <> xl
eva. 2 0.7500225 x2 <{—> x2
ev3. 2 0.8782716  x3 <{—> x3
evd. 2 0.1853045 x4 <{—> x4
evb. 2 0.97556201 x5 <—> x5
evb. 2 0.9424101 x6 <—> x6
ev’.2 0.6194522  x7 <{—> x7
ev8. 2 0.9138594 x8 <{—> x8
ev9. 2 0.9114870  x9 <—> x9
ev10. 2 0.4650126 x10 <-—> x10
evll.2 0.9437986 x11 <-—> xl11
evl2. 2 0.8958239 x12 <—> x12
evf3. 2 0.6959108 3 <—> {3
evf4. 2 0.7020583 4 {—> {4
vfl. 2 1.0000000  f1 <—> f1
vfi2. 2 1.0000000  f2 <-—> f2
cfl12.2 0.2229062 2 {—> {1

247
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INYIr— D DFHIAFH
library (lavaan)

HoM L lavaan/ Ny r—T %k A A }‘“*/VL“C%<,ZE75>3?>ZU
lavaan/’ Sy 7 —% A VA =L T A=HIZ, mmormt/ Sy r—V% A4 A =L L TEL.

ETILDHRE

ETNL - .

#@ﬁ%ﬁ@%ﬁtz%ﬁ ) o
EEASA = E/EJ’%{%U + BLAKL + -
BEAS42 =7 BUIAAEE + BHEHK2 + -

#ER O &2ED)

+

B +

%
BRSO AL +
i K42 A2 +

ERAEH2 ~ AR

+

(
Nﬁiﬁc%u #ﬁa“ﬁi@

U Rl 5 79 AN N

EF NI = () TLKL A,
TRXTOEBDO B EHEET 256 6 SEDITEITER TE 5.

INT A B EDHETE . . — " "
lavaant 7Y =7 b4 <- lavaan (-5 /v 44, data=—# 4, model. type="sem”, group="#E/TE%4",
fixed. x=FALSE, meanstructure=FALSE, auto.var=TRUE, auto. fix. first=TRUE)

group="FE T B4 . RHEMZ DT D2EBOLEIEZIEET D

fixed. x=FALSE D OMERHE 72 BB DS ﬁ,iAﬁ SR RS CREE T D
meanstructure=False : YHWEEOMTZ Lo
auto. var=TRUE DT RTCOEEO G ETIIRESREREET S

auto. fix. first=TRUE : FEEEME(LARICI W CTRIEZEED 5 HRAIO 1 DO/ 2AFZH A5 1ICEET S
summary (lavaan4d~7 ¥ = 7 +4, fit.measures=TRUE, standardized=TRUE)

ETILERS \0)7\7 )7 ~oF
model.1 <=~
# latent variable definitions
fl = x1 + x2 + x3
f2 =7 x4 + x5 + x6
f3 = x7 + x8 + x9
f4 = x10 + x11 + x12

# regression
£3 f1
f4 f1 + 2

# variances and covariances
f1 £2
b

00 ©oe
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setwd ("d:¥¥”)

# id FIOHIBR
dl <~ di[,c(-1)]

n.dl <- nrow(dl)

mean. d1 <- apply(dl, 2, mean)
sd. d1 <- apply(dl, 2, sd)
cov.dl <~ cov(dl)

cor.dl <- cor(d1)

BT LOF—& 7 L— AERR &SRR =
ds1l <~ d1[d1$era==2000, ]

n.dsl <- nrow(dsl)

mean. ds1 <- apply(dsl, 2, mean)

sd. dsl <- apply(dsl, 2, sd)

cov.dsl <- cov(dsl)

cor.dsl <- cor (dsl)

ds2 <- d1[d1$era==2010, ]

n. ds2 <= nrow(ds2)

mean. ds2 <— apply(ds2, 2, mean)
sd. ds2 <- apply(ds2, 2, sd)
cov. ds2 <- cov(ds2)

cor. ds2 <- cor (ds2)

AV VAR VAL VAV VAR VAL VAR VA VIR VAR VAL VR VIR VAR VAL VAR VAR VAR VA VA VAR VA VAR VAR VR V4

BRI BRI 73 BT D FEAT
#lavaan/< v 4 — 2 D IELSA T
library (lavaan)

ARV v

1

JL

# :E“ﬁf/L/O)rﬂliE
model. 1 <-
# latent variable definitions
T x1 + x2 + x3
x4 + xb + x6
x7 + x8 + x9
x10 + x11 + x12

L

# regression
£3 £l
4 f1 + 2

# variances and covariances
fl 2
b

N i e T i i e Y %

# lavaanBi% %t > T

+ + VN

A

il BRFEE L

A B C

id

o0~ 3y O = DD 2

- O o

oD~ 3 U 4= D

Fa = == e
== = P e e P L= s = L e L A
w0 [ks]

20

x1

lavaan (0.5-10) converged normally after 142 iterations

Number of observations per group
2010
2000

Estimator

Minimum Function Chi-square
Degrees of freedom

P-value

Chi-square for each group:

136
140

ML

140. 293
100

0. 005
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round (data. frame (n. d1, mean.dl, sd.dl, cov.dl, cor.dl), 2)

x

ST I S L R S SO o G L= TR NS S o N i s R 5 IR S o R ol

summary (fit. model. 1, fit. measures=TRUE, standardized=TRUE)

D
]

Loy I R S o o o I i B s T e o o B O = IRl s T e T T

E
x4

dl <- read. table ("ZREM M _F — % . csv”, header=TRUE, sep=",")

e T R S S R T GO e T o R S s T s o L= R s T s ) ot

B7 =2 7 L= LT (IBEADOKRE &), 1), HiFEE, LoH,

F
x5

| T o R e B o N o R e R o Y R R L o' B RO B e T o o o R )

G
bl

fit.model.1 <- lavaan(model. 1, data=dl, model.type="sem”, group="era”,
fixed. x=F, meanstructure=F,
auto. var=TRUE, auto. fix. first=TRUE)
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2010 84. 267
2000 56. 026

Chi-square test baseline model:

Minimum Function Chi-square 353. 995
Degrees of freedom 132
P-value 0. 000

Full model versus baseline model:

Comparative Fit Index (CFI) 0.818
Tucker-Lewis Index (TLI) 0. 760
Loglikelihood and Information Criteria: e e e e @ @
Loglikelihood user model (HO) -4611. 761
Loglikelihood unrestricted model (H1) -4541. 615
Number of free parameters 56
Akaike (AIC) 9335. 523
Bayesian (BIC) 9538. 265
Sample-size adjusted Bayesian (BIC) 9360. 699

Root Mean Square Error of Approximation:

RMSEA 0. 054

90 Percent Confidence Interval 0.031 0.074

P-value RMSEA <= 0. 05 0. 362
Standardized Root Mean Square Residual:

SRMR 0.070

‘x'-l H x5 ‘ x6 ‘ ‘ xlOH xllH x12

Parameter estimates:

Information Expected

Standard Errors Standard e e e @ @ @
Group 1 [2010]:

Estimate Std.err Z-value P(lz|)  Std.1lv Std.all
Latent variables:

fl ="
x1 1. 000 0.423 0.428
x2 1. 105 0. 443 2. 496 0.013 0. 467 0. 500
x3_ 0. 805 0. 365 2. 207 0.027 0. 341 0. 349
f2 =
x4 1. 000 0.924 0.903
x5 0. 164 0.209 0. 781 0.435 0. 151 0. 156
x6 0.272 0.327 0.831 0. 406 0. 251 0. 240
f3 =
x7 1. 000 0. 648 0.617
x8 0. 458 0.275 1. 665 0. 096 0.297 0. 293
x9 0. 457 0.273 1.673 0.094 0. 296 0. 298
f4 =
x10 1. 000 0.711 0.731
x11 0.323 0.201 1.612 0.107 0. 230 0.237
x12 0. 461 0. 251 1.835 0. 066 0. 327 0. 323
Regre§sionsl
f3
f1 0. 845 0. 387 2.184 0.029 0. 551 0. 551
f4
f1 0. 837 0. 388 2. 161 0.031 0. 499 0. 499
2 0.106 0.163 0. 649 0.516 0.137 0.137
Covarigncesl
fl
2 0. 087 0. 059 1. 465 0.143 0. 223 0. 223
Variances:
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x1 0. 799 0.124 0. 799 0.817
X2 0. 655 0.117 0. 655 0. 750
x3 0. 838 0.117 0. 838 0.878
x4 0. 194 0.988 0. 194 0. 185
x5 0.911 0.114 0.911 0.976
x6 1. 030 0. 145 1. 030 0.942
x7 0.684 0. 249 0.684 0.619
x8 0.934 0.128 0.934 0.914
x9 0.904 0.124 0.904 0.911
x10 0.439 0. 260 0. 439 0. 465
x11 0. 887 0.113 0. 887 0.944
x12 0.922 0.126 0.922 0. 896
f1 0.179 0.103 1. 000 1. 000
f2 0.853 0. 996 1.000 1.000
3 0.292 0. 233 0. 696 0. 696
f4 0. 355 0. 258 0.702 0.702

Group 2 [2000]:

Estimate Std.err Z-value P(|z|)  Std.1lv Std.all
LatenthariablesI

fl =
x1 1. 000 0. 454 0. 469
x2 1. 387 0. 430 3.225 0.001 0. 629 0. 563
x3_ 1.109 0. 354 3.136 0.002 0.503 0. 500
f2 =
x4 1. 000 0.374 0. 368
x5 1.419 0. 497 2. 854 0. 004 0.531 0.516
x6 1.902 0. 687 2.768 0. 006 0.711 0. 687
3 =
x7 1. 000 0. 547 0.594
x8 0. 841 0.270 3.117 0.002 0. 460 0. 457
x9 0.976 0. 302 3.237 0.001 0.534 0. 521
f4 =
x10 1. 000 0. 361 0. 337
x11 1. 641 0.626 2.621 0.009 0. 592 0. 582
x12 1.537 0. 587 2.616 0. 009 0. 554 0. 557
Regressions:
3 7
f1 0.715 0. 263 2.715 0. 007 0. 593 0. 593
f4
f1 0.276 0. 165 1.674 0.094 0. 347 0. 347
2 0.434 0.235 1.843 0. 065 0. 449 0. 449
Covariances:
f1 ™"
2 0. 048 0.030 1.567 0.117 0. 281 0. 281
Variances:
x1 0.729 0.109 0.729 0. 780
X2 0. 854 0. 152 0. 854 0. 683
X3 0. 760 0.119 0. 760 0. 750
x4 0. 895 0.119 0. 895 0. 865
x5 0.774 0.128 0.774 0.733
x6 0. 566 0. 166 0. 566 0. 528
x7 0. 550 0.111 0. 550 0. 648
x8 0.799 0.119 0.799 0. 791
x9 0. 764 0.127 0.764 0.728
x10 1.017 0.134 1.017 0. 887
x11 0. 685 0.133 0. 685 0. 661
x12 0.684 0.123 0. 684 0. 690
fl 0. 206 0. 096 1. 000 1. 000
2 0. 140 0. 082 1. 000 1. 000
f3 0.194 0.094 0. 648 0. 648
f4 0.077 0. 054 0. 590 0. 590
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seq. 1 <- specifyEquations()

x1
x2
x3
x4
x5
X6
x7
x8
x9
x10 =

x11 = bll. 1%f4

x12 = bl12%f4
3 = adl. 1*xf1
f4 = a4l. 1*%f1 + a42. 1*%f2
V(xl) = evl.1
V(x2) = ev2.1
V(x3) = ev3.1
V(x4) = evd. 1
V(xb) = evbh. 1
V(x6) = ev6.1
V(x7) = ev7.1
V(x8) = ev8.1
V(x9) = evo.1
V(x10) = ev10.1
V(x11) = evll. 1
V(x12) = evl2.1
V(f3) = evf3.1
V(f4) = evfd. 1
V(f1) = vfl
V(f2) = vf2.1
C(f1, f2) = cfl12.1
seq. 2 <- specifyEquations()
x1 = 1*f1
x2 = b2.2%f1
x3 = b3. 2*f1
x4 = 1%f2
x5 = bb. 2%f2
X6 = b6. 2%f2
x7 = 1%f3
x8 = b8. 2%f3
x9 = b9. 2%f3
x10 = 1*f4
x11 = bll. 2%f4
x12 = bl2%f4
3 = adl. 2%f1
f4 = a4l. 2%f1 + a42. 2%f2
V(xl) = evl.2
V(x2) = ev2.2
V(x3) = ev3.2
V(x4) = ev4. 2
V(xb) = evb.2
V(x6) = ev6.2
V(x7) = ev7.2
V(x8) = ev8.2
V(x9) = ev9.2
V(x10) = ev10.2
V(x1l) = evll.2
V(x12) = evl2.2
V(f3) = evf3.2
V(f4) = evf4.2
V(f1) = vfl
V(f2) = vf2.2
C(f1, f2) = cfl2.2
sem /Ny H—

1%f1
b2. 1%f1
b3. 1#f1
12
bb. 1%f2
b6. 1%f2
1*£3
b8. 1*f3
b9. 1%f3
1*f4

th120{EIX 2 DOBEFTHE

HIDODBDEF 2 DOBEEATHA

#b12MMEF 2 DO BEFTHA

H1DZHDEF 2 DOBEFATHAE

BREMNFIER BB

Ll ]

thH (llH (12‘

6 ooe

T, ZHEAMWMICEVNT, BEABOFERNEE TS50 R—SEEAR THERKIE
Bl (ZEREASFTLEINAE, BE—BEARNTHERNEEITS)
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> setwd ("d:¥Y”)
> dl <~ read. table ("ZREEM M _7 —#. csv”, header=TRUE, sep=",")
> head (d1)
id x1 x2 x3 x4 xb x6 x7 x8 x9 x10 x11 x12 era
1 1 4 3 2 3 4 4 2 4 2 4 4 3 2010
2 2 2 3 2 5 3 4 5 3 3 4 4 4 2010
3 3 1 4 2 2 3 3 4 3 2 3 4 4 2000
4 4 1 5 2 2 3 2 3 2 2 5 4 3 2000
5 5 2 3 1 4 2 1 3 3 2 1 1 1 2000
6 6 2 4 3 3 5 4 4 3 4 2 4 1 2010
>
> # id FIDOHIBR
> dl <= di[,c(-1)]
>
>
> HT X T L— 2D (EARYA X)), ¥, HEUdEFRE, Lok, MHE
> n.dl <- nrow(dl)
> mean. dl <- apply(dl, 2, mean)
> sd.dl <- apply(dl, 2, sd)
> cov.dl <- cov(dl)
> cor.dl <- cor(dl)
> round (data. frame (n. d1, mean. dl, sd.dl, cov.dl, cor.dl),2)

n.dl mean. dl sd.dl x1 X2 x3 x4 xb x6 x7 x8 x9 x10 xI11 x12

x1 276 3.01 0.98 0.96 0.28 0.19 0.27 -0.01 0.03 0.11 0.07 0.08 0.06 0.07 0.07

x2 276 3.01 1.03 0.28 1.07 0.22 -0.01 0.03 0.04 0.28 0.06 0.09 0.08 0.09 0.11

x3 276 3.00 0.99 0.19 0.22 0.99 -0.01 0.03 0.01 0.12 0.08 0.09 0.21 0.01 0.07

x4 276 2.99 1.02 0.27 -0.01 -0.01 1.05 0.20 0.24 0.03 0.04 0.02 0.09 0.08 0.09

x5 276 3.00 1.00 -0.01 0.03 0.03 0.20 1.01 0.22 0.05 0.23 0.02 0.08 0.08 0.11

X6 276 3.03 1.04 0.03 0.04 0.01 0.24 0.22 1.09 0.09 0.05 0.07 0.09 0.30 0.12

x7 276 3.03 0.99 0.11 0.28 0.12 0.03 0.05 0.09 0.98 0.21 0.23 0.07 0.05 0.07

x8 276 3.01 1.01 0.07 0.06 0.08 0.04 0.23 0.050.21 1.03 0.24 0.09 0.03 0.11

x9 276 3.00 1.01 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.03 0.06 0.04 0.22

x10 276 2.99 1.03 0.06 0.08 0.21 0.09 0.08 0.09 0.07 0.09 0.06 1.05 0.17 0.23

x11 276 2.99 1.00 0.07 0.09 0.01 0.08 0.08 0.30 0.05 0.03 0.04 0.17 0.99 0.24

x12 276 2.99 1.01 0.07 0.11 0.07 0.09 0.11 0.12 0.07 0.11 0.22 0.23 0.24 1.01

era 276 2004.93 5.01 -0.04 0.11 0.22 -0.26 0.45 0.13 0.26 0.36 0.11 -0.29 -0.09 0.13
era x1.1 x2.1 x3.1 x4.1 xb.1 x6.1 x7.1 x8.1 x9.1 x10.1 x11.1 x12.1 era.1l

xl1 -0.04 1.00 0.28 0.19 0.27 -0.01 0.03 0.11 0.07 0.08 0.06 0.07 0.07 -0.01

x2 0.11 0.28 1.00 0.22 -0.01 0.02 0.04 0.28 0.06 0.09 0.08 0.09 0.10 0.02

x3 0.22 0.19 0.22 1.00 -0.01 0.03 0.01 0.12 0.08 0.09 0.21 0.01 0.07 0.04

x4 -0.26 0.27 -0.01 -0.01 1.00 0.20 0.23 0.03 0.04 0.02 0.09 0.08 0.08 -0.05

xb  0.45 -0.01 0.02 0.03 0.20 1.00 0.21 0.05 0.23 0.02 0.08 0.08 0.10 0.09

X6 0.13 0.03 0.04 0.01 0.23 0.21 1.00 0.09 0.04 0.07 0.09 0.29 0.11 0.02

x7 0.26 0.11 0.28 0.12 0.03 0.05 0.09 1.00 0.21 0.23 0.06 0.05 0.07 0.05

x8 0.36 0.07 0.06 0.08 0.04 0.23 0.04 0.21 1.00 0.24 0.09 0.03 0.11 0.07

x9 0.11 0.08 0.09 0.09 0.02 0.02 0.07 0.23 0.24 1.00 0.06 0.04 0.22 0.02

x10 -0.29 0.06 0.08 0.21 0.09 0.08 0.09 0.06 0.09 0.06 1.00 0.17 0.22 -0.006

x11 -0.09 0.07 0.09 0.01 0.08 0.08 0.29 0.05 0.03 0.04 0.17 1.00 0.24 -0.02

x12 0.13 0.07 0.10 0.07 0.08 0.10 0.11 0.07 0.11 0.22 0.22 0.24 1.00 0.03

era 25.09 -0.01 0.02 0.04 -0.05 0.09 0.02 0.05 0.07 0.02 -0.06 -0.02 0.03 1.00

>

>

>

>

> B R S R gt

> Hsem/N v r— T DEEAIA T

> library(sem)

> opt <- options(fit. indices = ¢("GFI”, “AGFI”, “RMSEA”, “NFI”, “NNFI”, “CFI”, “RNI”, "IFI”

+ “SRMR™, “AIC”, "AlCc”, "BIC”, “CAIC”))

>

> seq. 1 <- specifyEquations ()

1: x1 = 1*f1

2. x2 = b2. 1*f1

3: x3 = b3. 1*f1

4: x4 = 1*%f2

5: xb = bb. 1*f2

6: x6 = b6. 1*f2

T: x7 = 1%f3

8: x8 = b8. 1*f3
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9: x9 = b9. 1*%f3

10: x10 = 1%xf4 A B C D E
11: x11 = bll. 1*f4 1 0d  x1 =2 x3 w4
12: x12 = bl2%f4 # b12(3 K@ = 1 4 5 2
13: £3 = a3l. 1¥fl B ) 2l o) 2
14: f4 = adl. 1*f1 + a42. 1*f2 ‘5‘ 3 ] ‘5‘ g
15: V(x1) = evl. 1 = s ol al
16: V(x2) = ev2.1 N o 4 3
17: V(x3) = ev3. 1 3 74 4 4
18: V(x4) = ev4d. 1 g g 3 4 3
19: V(x5) = evbh. 1 10 8 3 4 3
20: V(x6) = ev6.1 11 10 3 5 2
21: V(x7) = evT.1 12 11 4 2 3
22: V(x8) = ev8.1 13 12 4 4 2
23: V(x9) = ev9.1 4 13 3 4 3
241 V(x10) = evl0.1 [ 14 4 3 5
250 V(x11) = evll.1 ]3 ]g 11 j g
26: V(x12) = evl2.1 . EEEEIEEIEE
27: V(f3) = evf3. 1 . BN
28: V(f4) = evf4. 1 20 19 3 ] 3
29: V(f1) = vfl # vilEEE 21 20 4 2 5
30: V(f2) = vf2.1

31: C(f1, f2) = cfl12.1

32:

Read 31 items

> seq.2 <- specifyEquations()
1: x1 = 1*f1

2. x2 = b2.2%f1

31 x3 = b3.2%f1

4: x4 = 1*%f2

5: xb = bb. 2%f2

6: x6 = b6. 2%f2

7. x7 = 1%f3

8: x8 = b8. 2%f3

9: x9 = b9. 2%f3

10: x10 = 1xf4

11: x11 = bll. 2%f4

12: x12 = bl12%f4 # b1213 &

131 3 = a3l. 2%f1
140 f4 = a4l. 2%f1 + a42. 2%f2

15: V(x1) = evl.2

16: V(x2) = ev2.2

17: V(x3) = ev3.2

18: V(x4) = ev4. 2

19: V(x5) = evbh.2

20: V(x6) = ev6.2

21 V(x7) = ev7.2

22: V(x8) = ev8.2

23: V(x9) = ev9.2

24: V(x10) = evl10.2
250 V(x11) = evll.2
26: V(x12) = evl2.2
27: V(f3) = evf3.2

28: V(f4) = evf4.2

29: V(f1) = vfl #vilXEE
30: V(f2) = vf2.2

31: C(f1, f2) = cfl12.2
32:

Read 31 items

>

> mg. seq <- multigroupModel (seq. 1, seq.2, groups=c(”2000”,720107))
> dl$era <- factor (d1$era)

> sem. mg. seq <— sem(mg. seq, data=dl, group="era”)

> summary (sem. mg. seq)

Model Chisquare = 142.18 Df = 102 Pr(>Chisq) = 0.0052915
Chisquare (null model) = 351.43 Df = 132

Goodness—of-fit index = 0. 92313

Adjusted goodness—of-fit index = 0.89147

RMSEA index = 0.053624 90% CI: (0.030182, 0.073589)
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Bentler—Bonnett NFI = 0.59542
Tucker—-Lewis NNFI = 0. 76302
Bentler CFI = 0.81688

SRMR = 0. 071584

AIC = 250. 18
AICc = 169. 06
BIC = 445. 68
Iterations: initial fits, 55 57 final fit, 139
era: 2000
Model Chisquare = 56.452 Df = 50 Pr(OChisq) = 0.24655
Chisquare (null model) = 201.42 Df = 66
Goodness—of-fit index = 0.93918
Adjusted goodness—of—-fit index = 0.90513

RMSEA index = 0.030468  90% CI: (NA, 0.064737)
Bentler-Bonnett NFI = 0.71973
Tucker-Lewis NNFI = 0.93711
Bentler CFI = 0.95236
SRMR = 0. 060757
AIC = 112.45
AICc = 71.082
BIC = 194.82
CAIC = -240.63
Normalized Residuals
Min. 1st Qu. Median Mean 3rd Qu. Max.
-1.5600 —0.2540 0.0294 0.0521 0.4330 2.5100

R-square for Endogenous Variables
x1 x2 x3 x4 x5 X6 3 x7
0.2035 0.3143 0.2536 0.1291 0.2539 0.4952 0.3492 0. 3526
x10 x11 x12
0.1615 0.3376 0.2497

Parameter Estimates

Estimate Std Error z value Pr(>|z]|)

b2.1 1. 442812 0.389261 3.7065 2.1011e-04 x2 <— f1
b3. 1 1. 166645 0. 328216 3.5545 3.7870e-04 x3 <— f1
b5. 1 1.416354 0.503401 2.8136 4.8995e-03 xb <— f2
b6. 1 1.992752 0.734282 2.7139 6.6500e-03 x6 <— f2
b8. 1 0.840692 0.271591 3.0954 1.9653e-03 x8 <—— 3
b9. 1 0.973363 0.303320 3.2090 1.3319e-03 x9 <— {3
bl11.1 1.351874 0.401026 3.3710 7.4886e-04 x11 <{— f4
b12 1.122060 0.206539 5.4327 5.5518e—08 x12 <—— f4
a3l. 1 0.744994 0.252750 2.9476 3.2030e-03 f3 <— f1
a41.1 0.352728 0.184365 1.9132 5.5722e¢-02 f4 <— f1
a42.1 0.554111 0.263727 2.1011 3.5634e-02 f4 {— 2
evl.l 0.742763 0.104995 7.0743 1.5026e-12 x1 <—> x1
ev2.1 0.861751 0.154395 5.5815 2.3851e-08 x2 <—> x2
ev3.1 0.760041 0.120954 6.2837 3.3057e¢-10 x3 <—> x3
evd.1 0.907271 0.120576 7.5245 5.2925e-14 x4 <—> x4
evb.1 0.793223 0.128037 6.1952 5.8193e-10 xb <—> xb
ev6.1 0.544595 0.173776 3.1339 1.7251e-03 x6 <—> x6
ev?.1 0.553551 0.112276 4.9303 8.2118e-07 x7 <—> x7
ev8.1 0.804780 0.120195 6.6956 2.1477e-11 x8 <—> x8
ev9.1 0.770869 0.128744 5.9876 2.1293e-09 x9 <—> x9
ev10.1 1.000172 0.135317 7.3913 1.4536e-13 x10 <—> x10
evll.1l 0.690611 0.134516 5.1340 2.8361le-07 x11 <—> x11
evl2.1 0.728699 0.111881 6.5131 7.3593e-11 x12 <—> x12
evf3.1 0.196204 0.095259 2.0597 3.9427e¢-02 f3 <—> f3
evf4.1 0.110379 0.056731 1.9456 5.1697¢-02 f4 <—> f4
vfl 0.189725 0.066529 2.8518 4.3479¢-03 f1 <—> f1
vf2.1 0.134550 0.080425 1.6730 9.4327e-02 f2 <{—> 2
cf12.1 0.044349 0.027926 1.5881 1.1226e-01 f2 <—> f1

era: 2010
Model Chisquare = 8b.731 Df = 50 Pr(>Chisq) = 0.0012428
Chisquare (null model) = 150.02 Df = 66
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Goodness—of-fit index = 0.9066
Adjusted goodness—of—-fit index =
RMSEA index = 0.072756  90% CI:
Bentler-Bonnett NFI = 0.42853
Tucker—Lewis NNFI = 0.43864
Bentler CFI = 0.57472

SRMR = 0. 082729

AIC = 141.73

AICc = 100.91

BIC = 223.29

CAIC = -209.9

0. 85429
(0. 045455, 0.098419)

Normalized Residuals
Min. 1st Qu. Median Mean 3rd Qu. Max.
—-2.43000 —-0.62200 —0.07270 —-0. 00711 0.33300 2.84000

R-square for Endogenous Variables
x1 X2 x3 x4 x5 x6 f3 X7

x8

REFBE

x9

HHEEENFIER 8B

4

0. 1906 0.3249 0.0736 0.4507 0.0404 0.1081 0.3338 0.4514 0.0669 0.0745 0.3129

x10 x11 x12
0.2209 0.0980 0.2405

Parameter Estimates

Estimate Std Error z value Pr(>|z|)
b2. 2 1.228827 0.446818 2.75017 5.9564e-03 x2 <—— f1
b3. 2 0.610847 0.108573 5.62615 1.8428e-08 x3 <—— f1
b5. 2 0. 282537 0.498890 0.56633 5.7117e-01 x5 <—— f2
b6.2  0.500396 0.319582 1.56578 1.1740e-01 x6 <—— f2
b8. 2 0.370129 0.235223 1.57352 1.1560e-01 x8 <—— f3
b9. 2 0. 385046 0.361949 1.06381 2.8741e-01 x9 <— f3
bl1l.2 0.674508 0.229227 2.94254 3.2554e—-03 x11 <—— f4
b12 1.122060 0.206539 5.43267 5.5518e-08 x12 <—— f4
a3l.2 0.940164 0.318145 2.95514 3.1253e-03 f3 <—— f1
a4l.2 0.386055 0.397133 0.97210 3.3100e-01 f4 <— f1
a42.2 0.224145 0. 249560 0.89816 3.6910e-01 f4 <— f2
evl.2 0.805920 0.199240 4.04497 5.2330e-05 x1 <—> x1
ev2.2 0.595305 0.127854 4.65613 3.2222¢-06 x2 <—> x2
ev3. 2 0.890622 0.134377 6.62781 3.4071e-11 x3 <—> x3
evd.2 0.579531 0.117089 4.94948 7.4413e-07 x4 <—> x4
evb.2 0.902362 0.343941 2.62360 8.7006e—03 xb <—> xb
ev6.2 0.982018 0.115522 8.50068 1.8848e-17 x6 <—> x6
ev7.2 0.610496 0.148560 4.10943 3.9665e-05 x7 <—> x7
ev8.2 0.960500 0.276821 3.46975 5.2093e-04 x8 <—> x8
ev9.2 0.925167 0.126300 7.32514 2.3865e-13 x9 <—> x9
ev10.2 0.719727 0.121768 5.91065 3.4075e-09 x10 <—> x10
evll.2 0.854564 0.119675 7.14070 9.2857e-13 x11 <—> x11
evl2.2 0.811409 0.118450 6.85022 7.3736e-12 x12 <—> x12
evf3.2 0.334711 0. 156121 2.14392 3.2039¢-02 f3 <—> f3
evf4.2 0.140189 0.269106 0.52094 6.0241e-01 f4 <—> f4
vfl 0.189725 0.066529 2.85175 4.3479¢e-03 f1 <—> fl
vf2.2 0.475457 0.353317 1.34570 1.7840e-01 f2 <—> f2
cf12.2 0.067428 0.055899 1.20625 2.2772¢-01 f2 <—> f1

> stdCoef (sem. mg. seq)

Group: 2000
Std. Estimate

1 0.4510666 x1 <— fl
2 b2. 1 0.5606032 x2 <—— fl
3 b3. 1 0.5035817 x3 <— f1
4 0.3593734 x4 <— f2
5 b5. 1 0.5038711 xb {— 2
6 b6. 1 0.7037276  x6 <— f2
7 0. 5938131 x7 <—— f3
8 b8. 1 0.4575488 x8 <—— f3
9 b9. 1 0.5199742 x9 <—— f3
10 0.4018642 x10 <— f4
11 bll.1 0.5810708 x11 <—— f4
12 b12 0.4997119 x12 <—— f4
13 a3l.1 0.5909734 3 <— f1
14 a4l.1 0.3500562 f4 <— f1
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a4?2.
evl.
evl.
evd.
ev4.
evb.
evo.
evT.
ev8.
ev9.
ev10.
evll.
evl2.
evfd.
evf4.

vfl
vfi2. 1
cfl12.1

e et e et e e e ek e e ek e

Group:

NeNe ol N Neopléy BNV N NO

b2. 2
b3. 2

b5.
b6.

Do DO

b8.
b9.

DO DO

bll. 2

b12
a3l.
a4l.
a4?2.
evl.
ev2.
ev3.
ev4.
evb.
evo.
ev’.
ev8.
ev9.
ev10.
evll.
evl2.
evfd.
evf4.

vfl
vf2. 2
cfl12. 2

DN DN DD DD DNDNDN

. 4631008
. 7965389
. 6857240
. 7464055
. 8708508
. 7461139
. 5047674
. 6473860
. 7906491
. 71296269
. 8385052
. 6623567
. 7502880
. 6507504
. 5730035
. 0000000
. 0000000
. 2775711

el eleleoloolololololololo oo o)

Estimate
. 4365258
. 5699934
. 2713559
.6713234
. 2009067
. 3288227
. 6718929
. 2585861
. 2729710
. 4699609
. 3130131
. 4903575
. 5777449
. 3722827
. 3421730
. 8094452
.6751075
. 9263660
. 5493249
. 9596365
. 8918756
. 5485599
. 9331332
. 9254868
. 7791368
. 9020228
. 7595495
. 6662108
. 6871266
. 0000000
. 0000000
. 2245030

OHH O OO0 0

f4 <{— 2
x1 <> x1
x2 <> x2
x3 <{——> x3
x4 <> x4
xb {(—> xb
X6 <——> x6
X7 <{—> x7
x8 {(——> x8
x9 <—> x9
x10 <> x10
x11 <> x11
x12 <—> x12
f3 <—> f3
f4 <—> f4
fl <—> f1
2 <—> 2
f2 <—> f1
x1 {— f1
x2 <{— f1
x3 {—— f1
x4 <—— 2
x5 {—— 2
x6 <{— 2
x7 <— 13
x8 {——— 13
x9 <{—— f3
x10 <—— f4
x11 <—— 4
x12 <—— f4
f3 <— f1
f4 <— f1
f4 <— 12
x1 <> x1
x2 (> x2
x3 <{——> x3
x4 {——> x4
xb <{——> xb
X6 <——> x6
x7 <{——> x7
x8 <{——> x8
x9 {(—> x9
x10 <—> x10
x11 <> x11
x12 <> x12
f3 <—> 13
f4 <—> 4
f1 <—> f1
2 <—> 2
f2 <—> fl1
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ZEHIF — lavaan/ Ay 5y —EFES Ak

VNV VIV VNV VN VNV VNV VNV VNV VNV VNV N

VNV VNV VNV NV

avaan/\w r—T &5 75EDH (2EHDOZBEREARD )
model. 1 <=’ ’ e @ @
i latgnt variable definitions
fl = x1 + c("b127,”7)*x2 + ¢ ("b131”, "b132”) *x3
x7 X2 x9

f2 =~ x4 + equal (c("b12”,””))*x5 + ¢ (NA, 0)*x6 ul H ‘2“ x3 ‘
3 =7 x7 + x8 + equal (c("b131”, "b132”) ) *x9
f4 =7 x10 + x11 + ¢ ("b412”7, "b412”) *x12

# regression
3 f1
f4 7 f1 + 2

# variances and covariances
f1 c("vf17, 7vf1”) *f1

F17Tr2
bl12  : FI1REZBWT, x2 <~ fl & x5 < 2 [Z[FE UHE x4 1% H x6 Yl”H “llH “12
b131 : F1BEICHBWT, x3 < f1 & x9 < 3 (F[F UHE
b132 : FH2BHCIVT, x3 < fl & x9 < £3 (3 LI
b412 BREL 2 BED x12 <~ £4 11F UfE
c (NA, o) x6<~f2 /\°X1fﬁ§5(’i), B RETIHEE T D,
02 BEIT0IC[EE
vfl DB IRELE 2BEOf1O IR UE

equal O 29 X HICHHAE N TWAENR, cOWICHEUREL %
EL P THREIUETHESNS L O 7Z.

sem/ N — VxS L&Y, REICFE C4ARTE ST,
EERRIE D,

setwd ("d:¥¥”)
dl <- read. table ("ZRHEEM43H_F —# . csv”, header=TRUE, sep=",")

# id FIOHIBR
dl <- di[,c(-1)]

#7 — 2 7 L— 20178 (BEADKE X), V¥, mEERZE, o, HE
n.dl <- nrow(d1l)

mean. d1 <- apply(dl, 2, mean)

sd.dl <- apply(dl, 2, sd)

cov. dl <= cov(dl)

cor.dl <- cor(dl)

round (data. frame (n. d1, mean. dl, sd.dl, cov.dl, cor.dl),2)

it

T DT —F 7 L— MMERR & R A=
dsl < d1[d1$era==2000, ]

n.dsl <= nrow(dsl)

mean. ds1 <- apply(dsl, 2, mean)

sd.dsl <- apply(dsl, 2, sd)

cov. dsl <- cov(dsl)

cor.dsl <- cor(dsl)

ds2 <- d1[d1$era==2010, ]

n. ds2 <- nrow(ds2)

mean. ds2 <- apply(ds2, 2, mean)
sd. ds2 <- apply(ds2, 2, sd)
cov. ds2 <- cov(ds2)

cor. ds2 <- cor (ds2)
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> BRI T O ERAT

> #lavaan/N v & — U DFEAIA I

> library(lavaan)

> model.1 <=’

+ # latent variable definitions

+  fl =" x1 + c("b127, ””)*XZ + ¢ ("b1317, "b132”) *x3
+ 2 =" x4 + equal(c( b127,77))*x5 + C(NA 0) *x6
+  f3 =" x7 + x8 + equal(c(”blSl”,”b132”))*x9

+ 4 =" x10 + x11 + ¢ ("b412”, "b412”) *x12

+

+ # regression

+ f3 f1

+ 47 f1 + f2

+

+ # variances and covariancess

+  f1 77 c("vfl”, "vfl”) %f1

+ ’fl R

+

>

# lavaanPad$k 24 - T E
lav.model. 1 <- lavaan(model. 1,

+ + VN

> summary (1av. model. 1,

Number of observations per group
2010
2000

Estimator

Minimum Function Chi-square
Degrees of freedom

P-value

Chi-square for each group:

2010
2000

Chi-square test baseline model:

Minimum Function Chi-square
Degrees of freedom
P-value

Full model versus baseline model:

Comparative Fit Index (CFI)
Tucker-Lewis Index (TLI)

Loglikelihood and Information Criteria:

Loglikelihood user model (HO)
Loglikelihood unrestricted model (H1)

Number of free parameters

Akaike (AIC)

Bayesian (BIC)

Sample—size adjusted Bayesian (BIC)

Root Mean Square Error of Approximation:
RMSEA
90 Percent Confidence Interval

P-value RMSEA <= 0. 05

Standardized Root Mean Square Residual:

data=dl,

fit. measures=TRUE
lavaan (0.5-10) converged normally after 108 iterations

model. type="sem”, group="era
fixed. x=F, meanstructure=F,
auto. var=TRUE, auto. fix. first=TRUE)

standardized=TRUE)

175.

90.
. 865

353.

—-4629.
—-4541.

9358.
9539.
9381.
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136
140

ML
730
106

. 000

874

995
132

. 000

. 686
. 609

480
615

50
960
980
438

. 069
0.050 0.
. 047

087

T R O R S O O A s B T R S S R S L

n]

E

F

G

r:%\é‘

ERFORIER A

H

I

J

K

L

1]

I

*w oxd x4 x5 kG x7 xF x5 x10 x11 12 erm
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’
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4
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3

4
4
3
1
1
1
3
4
3
2
4
5
3
2
3
2
3
3
5

2030
2030
2000
2000
2000
2010
2000
2000
2010
2010
2000
2010
2010
2010
2010
2000
2000
2010
2010
2010
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SRMR 0. 087

Parameter estimates:

Information Expected
Standard Errors Standard

Group 1 [2010]:

Estimate Std.err Z-value P(>|z|) Std.1lv Std.all
Latent variables:

f1 =~
x1 1. 000 0.478 0.479
X2 (b12) 0.848 0.261 3. 253 0.001 0. 405 0. 441
X3N (b131) 0.552 0. 205 2. 688 0. 007 0. 264 0. 270
f2 =
x4 1. 000 0.423 0. 420
x5 (b12) 0.848 0. 261 3. 253 0.001 0. 359 0. 365
X6N 0.935 0.514 1. 818 0. 069 0. 396 0. 378
f3 =
x7 1. 000 0. 600 0.571
x8 0. 537 0. 283 1.899 0. 058 0. 322 0. 318
X9N (b131) 0. 552 0. 205 2. 688 0. 007 0.331 0. 332
f4 =
x10 1. 000 0. 420 0. 440
x11 0.734 0. 353 2. 081 0. 037 0. 308 0. 318
x12 (b412) 1. 241 0. 355 3. 499 0. 000 0.522 0. 506
Regressions:
3~
fl 0.720 0. 286 2.515 0.012 0.574 0.574
f4
f1 0. 353 0. 207 1. 705 0. 088 0.401 0. 401
2 0. 386 0. 282 1.372 0.170 0. 389 0. 389
Covariances:
f1 ™"
2 0.044 0. 046 0.954 0. 340 0.217 0.217
Variances:
f1 (vf1) 0.228 0. 069 1. 000 1. 000
x1 0. 766 0.120 0. 766 0.770
X2 0. 681 0.110 0. 681 0. 806
x3 0. 882 0.115 0. 882 0.927
x4 0. 835 0.139 0. 835 0. 823
x5 0. 838 0.124 0. 838 0. 867
X6 0.936 0. 156 0.936 0. 857
X7 0.742 0. 188 0.742 0.674
x8 0.918 0.129 0.918 0.899
x9 0. 884 0.121 0. 884 0. 890
x10 0.736 0.115 0.736 0. 807
x11 0. 845 0.118 0. 845 0.899
x12 0. 790 0.144 0.790 0.744
2 0.179 0.105 1. 000 1. 000
f3 0. 241 0. 168 0.670 0.670
4 0.109 0.072 0. 620 0. 620

Group 2 [2000]:

Estimate Std.err Z-value P(|z|)  Std.1lv Std.all
Latent variables:

f1 ="
x1 1.000 0.478 0. 490
x2 1.343 0.335 4.009 0. 000 0. 642 0.573
X3 (b132) 1.014 0. 208 4. 878 0. 000 0. 485 0.482
f2 =
x4 1. 000 0. 331 0.325
x5 2.514 2.450 1.026 0. 305 0. 831 0. 809
x6 0. 000 0. 000 0. 000
f3 =
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x7 1. 000 0. 538 0. 585
x8 0. 856 0. 255 3. 356 0.001 0. 461 0. 458
X9N (b132) 1.014 0. 208 4. 878 0. 000 0. 546 0. 532
f4 =
x10 1. 000 0. 448 0.411
x11 1. 199 0. 408 2.940 0.003 0. 538 0. 528
x12 (b412) 1. 241 0. 355 3. 499 0. 000 0. 556 0. 566
Regressions:
3~
fl 0. 682 0.193 3. 545 0. 000 0. 606 0. 606
f4
f1 0.378 0. 182 2. 083 0.037 0. 404 0. 404
2 0.311 0. 230 1.353 0.176 0. 229 0. 229
Covariances:
f1 ™"
2 0.036 0. 040 0.907 0. 364 0. 229 0. 229
Variances:
f1 (vf1) 0.228 0. 069 1. 000 1. 000
x1 0.725 0.105 0.725 0. 760
X2 0.842 0. 152 0. 842 0.672
x3 0.775 0.114 0.775 0. 767
x4 0.925 0. 152 0.925 0.894
x5 0. 365 0. 663 0. 365 0. 346
X6 1.071 0.128 1.071 1. 000
X7 0. 558 0. 100 0. 558 0. 658
x8 0. 800 0.118 0. 800 0. 790
x9 0. 757 0.120 0. 757 0.717
x10 0. 987 0.138 0. 987 0. 831
x11 0. 747 0.134 0. 747 0.721
x12 0. 656 0.126 0. 656 0.679
2 0.109 0.118 1. 000 1. 000
f3 0. 183 0. 080 0.633 0.633
4 0. 149 0.078 0.742 0. 742
>
>
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