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gamel, game2: 1 2

shooll, schoo2: 1 2

violence:

familyl, family2: 1 2

mangal, manga?2: 1 2
SEM

Structural Equation Modeling, SEM

1998




SEM

SEM

R

lavaan

lavaan
1.

2.

3.
4.lavaan

lavaan

SEM
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lavaan

install.packages("lavaan™) #lavaan

library(lavaan) #lavaan a

lower <- ' b

2.45,

1.88, 2.45, dle f
0.86, 0.75, 1.96, g |h]i |J
9.87, 0.82, 1.51, 2.05,

1.51, 1.41, 1.26, 1.32, 2.49, albld]|g
1.65, 1.51, 1.32, 1.46, 1.92, 2.59, b le e h
9.72, ©.73, 1.30, 1.29, 1.17, 1.32, 2.16, g T
.79, 0.58, 1.13, 1.30, 1.23, 1.24, 1.55, 2.07 et
1.08, 1.12, 1.32, 1.09, 1.12, 1.06, 1.24, 1.18, 3.61°[9 |h|i |j
#

game.cov <- getCov(lower, names=c("gamel","mangal",

"manga2", "school2","family2","violence"))

schooll","familyl", "game

11

lavaan

~ y —x1 X1-y

=— f=—x1+ x2 + x3 f
x1,%x2,x3

~— X1 —— X2 x1l x2
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gamel 1
shool2 2

1

nodell <- '

school2 ~ gamel

school2 ~~ school2

¢

school2 ~ gamel gamel - school

school2 ~~ school2  school2 ( e2

lavaan y P y~ey?
# (modell)

fitl <- lavaan(modell, sample.cov=game.cov, sample.nobs=200)

summary(fitl, standardized=T, rsquare=T)

#tstandardized
#rsquare

H

lavaan (©0.5-18) converged normally after 11 iterations

Number of observations 2600

Estimator ML

~ N




\umber of observations:
-stimator:

Ainimum Function Test Statistic:

Jegrees of freedom:
>-value:

egressions:
Estimate:
Std.err:
Z-value:

ML

school2 — gamel

0.294

0.294




gamel 1
shooll 1
shool2 2
del2 <- '
hool2 ~ gamel + schooll
hool2 ~~ school2
10012 ~ gamel + school gamel schooll shool?2
1 1 lavaan

17

# (model2)

fit2 <- lavaan(model2, sample.cov=game.cov, sample.nobs=200)
summary(fit2, standardized=T, rsquare=T)

H#
Estimate Std.err Z-value P(>|z]|) Std.1lv
Std.all
Regressions:
school2 ~
gamel 0.072 0.054 1.327 0.1385 0.072
schooll 0.632 0.061 10.384 0.000 0.632

(O RN
()W ev]
AN

[
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gamel
shooll
violence

Ll

del3 <- '

hool2 ~ gamel + violence

mel ~ violence

hool2 ~~ school2; gamel ~~ gamel

. J
J

19

# (model3)
fit3 <- lavaan(model3, sample.cov=game.cov, sample.nobs=200)
summary(fit2, standardized=T, rsquare=T)

H#
Estimate Std.err Z-value P(>|z]|) Std.1lv
Std.all
Regressions:
school2 ~
gamel 0.164 0.062 2.662 0.008 0.164
violence ©0.294 0.051 5.796 0.000 0.294
gamel ~
violence ©0.299 0.054 5.512 0.000 0.299

. 3€

shool2 — gamel 3

20




(cross-lagged model)

0.440***

1 2
1- 2
1- 2
)
# 1

model4 <- '

school2 ~ gamel + schooll

game2 ~ gamel + schooll

school2 ~~ game2; school2 ~~ school2; game2 ~~ game2

fit4 <- lavaan(model4, sample.cov=game.cov, sample.nobs=200)
summary(fit4, standardized=T, rsquare=T, fit.measure=T)

yamel - school2 0.072 p 0.184
school - game?2 0.440 p 0.000

22




(AIC CFlI )
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1998

e.d.
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del7 <- '
=~ 1*gamel + mangal
=~ 1*schooll + familyl
=~ 1*game2 + manga2
- =~ 1*school2 + family2
mel ~~ gamel; mangal ~~ mangal; schooll ~~ schooll; familyl ~~
milyl
me2 ~~ game2; manga2 ~~ manga2; school2 ~~ school2; family2 ~~
mily2
~ fl + f2
o~ f1 + f2
~v F2 5 F3 a4 FL1 ~~ Fl; 2 ~a £25 3 ~n £35 F4 ~~ 4

t7 <- lavaan(model7, sample.cov=game.cov, sample.nobs=200)
mmary(fit7, standardized=T, rsquare=T, fit.measure=T) 28




=~ 1*gamel + mangal
mel ~~ gamel
ngal ~~ mangal

\
1
1
1
1
1
1
1
1
l’
=~ 1*gamel + mangal gamel mangal f:
ramel  gamel 1
nel ~~ gamel el mangal
~ 1l + f2
~ fl + f2

~v £2 05 F3 an f45 F1 ~~ fly 2 ~~ £25 3 ~~ 35 f4 ~~ 4

N N SN SN RN SN SN SN SN SN RSN SN SN SN S RN S K

3~ f1 + f2 f4 ~ f1 + f2

[ ~~ F2 3 3 ~~ f4
| ~~ F1; F2 ~~ £2
3~ £33 FA4 ~~ 4 30




summary(fit7, standardized=T, rsquare=T, fit.measure=T)

#fit.measure

I O O 28

1 23.072 14

0.059 4791.353 0.992 0.057 0.014

CFI, RMSEA, SRMR

CFl 0.95 RMSEA SRMR 0.05
AIC

AIC

(1998). —

(2014). [ 1 --

() (2015). R
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