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1. SEMO|&t?

Q H K= Conceptualist!

* Conceptualist : QA ¢l Atz XA ARES vte = AL

Q ‘MECE’'AtxL

A e E oA, B Fo] MAZ LA}
MECE(Mutually Exclusive, Collectively Exhaustive)

(2] ode AL AF/ol5E, oPFE £4(1999), [HAA= gt o] th2rh] | AFAL
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“All models are wrong; some modes are useful. This frame
Work is helpful for understanding, at least in part”

[AF2] George E. P. Box(1979), "Robustness in the Strategy of Scientific Model Building” (May
1979) in Robustness in Statistics: Proceedings ol a Workshop (1979) edited by RL Launer and GN
Wilkinson.
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(a) CFA Model

O Anderson, Gerbing(1988]2] Two Step Approach
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Q SEMEA 0l Al

chi-square=\cmin(\df df)
p=\p

[GI0IE] data.sav;datal.amw

[HIHE]
szre Ssdlol R9E 3B
0l olCk
oI HESDY RoE YHS
0i& 2olck
292 A58 RS SYS
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O 4glig HE

=
i3

g
SPSS2| HHEFHUA

Corr Variables = %, B3, —mmmem 4= [ missing=listwise/Matrix Out(*).
Corr Variables = 2143 to 2 42 /missing=listwise/Matrix Out(*).

O Z 7 (HXl 8 (Mean Imputation): REEXIJt U= EZAUL= A o= LY

Transform => Replace Missing Value

29
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0 SPSSo]-§ =y

r

Z4(A) =>HI2ZEH(N)» HIHA SHARHL) » 2E2 K-S(1)-

Ho: Ble= EREZE 22 210ICH P> a=0.05
(HiBl== 37522 20X &= 20IC. P<a=0.05

Q AMOS o]-&*H

View => Analysis Properties => Output => Tests for normality
and outlier
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View=>Analysis Properties => Out Put

£81 Analysis Properties el
Estimation | Numerical | Bias  Outout | Bootstrap | Permutations | Random #| Title |

¥ Minimization history I Indirect, direct & total effects

¥ Standardized estimates I~ Factor score weights.

I~ Squared multiple correlations I Covariances of estimates

I~ Sample moments ¥ Correlations of estimates

I Implied moments I Critical ratios for differences

I~ Allimplied moments I Tests for normality and outliers

I Residual moments I~ Observed information matrix

I~ Modification indices [ Threshold for madification

indices.
[GI0IE] data.sav;cfal.amw
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Q glegEA Ax
& Amos Output T T
REVS B F |3 -7 -0 SFOE@E @

& cfal.amw
Analysis Summary Model Fit Summary
Notes for Group
@ Variable Summary CMIN
Parameter Summary
Notes for Mods! Model NPAR CMIN DF P CMINDF
Minimization History Default model 50 652382 160 .000 4.077
& Model Fit Saturated model 210 .000 0
Execution Time Independence model 20 9365819 190 .000 49294
RMR, GFI
Model RMR  GFI AGFI PGFI
Defaultmodel 040 915 888 697
Saturated model .000 1.000

Independence model 421 199 114 180

Baseline Comparisons
NFI RFI IFI TLI
Model Deftal rhol Deka2 rho2 Pt
Group number 1
Default model 930 917 947 936 946
Saturated model 1.000 1.000 1.000

Independence model ~ .000 .000  .000 .000 .000
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Q 194 CFARAZ

X1 |<---|capa 0.813] 0.303]
X2 |<---|capa 0.852] 0.237]
PE 178 |« |capa 0.856| 0211 o905 0703
x4 |<---|capa 0.804 0.357]
X5 |<=-- [will 0.84| 0.289|
wil X6 |<--- [will 0.874 0.217|
X7 <= will 0.826) 031 0.905 0.705]
X8 |<--- will
X9 |<---|comm
x10 |<--- |comm
comm x11 |<---|comm
x12 |<---|comm
yl |<-= |achie
. y2 |<-- |achie
achie
y3  |<-= |achie
y4  |<--- |achie
y5 |<---|selfesteem
selfestee | Y6 |<---[selfesteem
m y7 |<--- [selfesteem
y8 |<--- [selfesteem

[CIOIEl] AlZ] =2l At xis

TR SRR )0
O e

BilazglA

Ylezad

ST TR E R0

33
1. SEMO| &t?
Q oHEEgd AdAg
capa will comn achie selfesteen
capa 0.70
will 0.498 0.70
comm 0.487 0.425 0.58
achie 0.281 0.453 0.368 0.594
selfesteen 0.491 0,531 0.561 0.684 0.518
=
HA)- DE AN ZAES X4 20| UM GHEHS 2HI4( )20 D BHEIHS US
SYUS SPAEEN4 U0 ZHASEO 2 20| U AD,PE B EIGA YSOR G4
34
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chi-square=\cmin(\df df)
pP=\p

[GIOIEl] sem.amw

1. SEMO|&t?

Q 2vA4: o]2ny EAZAy

¢ fh Amos Output T TUWWREE . Regression Weights: (Group number 1 - Default model)
RENERE3 -7 -0 -fOEE:Q )
| seml.amw Estimate SE. CR.
Analysis Summary Model Fit Summary . -
Noteo for Group @e <--- capa 017 050 347
Variable Summary o achie < will 418 046 9118 ***
Parameter Summary achie <--- comm 356 055 6423
Notes for Hodel Model NPAR  CMIN DF P CMINDF ; 907 050 18225
Esimates A A A seffesteem <--- achie 907 050 18225
Modification Indices Default model 47778992 163 .000 4719
Minimization History Saturated model 210 000 0
MBI Independencemodel 20 9365819 190 000 49294
Execution Time.
= o o T
aacn *RSM()2 ORIt e
Model RMR  GFI AGFI PGFI
b Default model 055 896 866 .695
Saturated model 000 1.000
Independence model 421 199 114 180
Wi Baseline Comparisons
NFl Rl IFI TL
Vodd Detal ol Detd 2 O
Group number |
Default model 917 903 933 92 933
Saturated model 1.000 1.000 1.000
L Independence model 000 .000 .000 .000 .000
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=20

Q&HEAEZHO IR 1
« LGM: A &2 & (Latent Growth Modeling)
- LGM2l [hE Y&

= HA Latent Curve Analysis, Hierarchical Linear Modeling
Multilevel Modeling, Random Coefficient Model

= =3 (Repeated Measure) INE=

S0l chet &t EEE Hetol Hat
SE0| HMEeXl met Iy, “sS¢4d Bglss 43" J|Y
- =H
- =J|#Hsl2==(Initial status)
3} 2 (Rate of change)
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o B3 = &
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2l [ ] oo =20
S| HEA AN
Q3AHEZA 21
Coefficients®
Standardized
L Coefficients Ci
Model B Std. Error Beta t Sig.
1 (Constant) 2871 1.029 2792 032
X 971 229 866 4.250 005

a. Dependent Variable: y

R2Linear = 0.751

o

7=2.87140.971.X

x
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J12J1(SLOPE)
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2. ZMEE22d

QaAMLE 228 o)

10th 11th 12th

1 ° 1
Self-esteem Self-esteem
intercept slope
= ’ % =
Delinquency Delinquency
intercept slope

Delinquency
11th

| Self-esteem ‘ ‘ Self-esteem ‘ ‘ Self-esteem ‘

Delinquency Delinquency ‘
12th

Chi-square = 27.766, df = 5. p = 0.000, CFI = 0.994, TLI = 0.976, RMSEA = 0.036
*p <0.05: "p <0.001
Figure 2. ized path ici of cross-domain latent growth model.

[Xt2] Kyungeun Lee and Julie Lee(2011), Self-esteem and delinquency in South Korean adolescents: Latent growth modeling, School Psychology
International , 33(1) 54-68
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O 12MI2H 15M =&+ ZAH 118F X AH1986~1989)
y1(1986) y2(1987) y3(1988) y4(1989)
E

A B C D F
1 |rowtype_ varname_  yl y2 y3 y4
2 n 118 118 118 118
3 [cov yl 0.855
4 |cov y2 0473 082
5 [cov y3 0408 0524 0871
6 cov y4 03 0446 0496 0761
7 mean 1788 2102 2347 2737

[GI0IE] ex1.xls
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Plugins
Growth Curve Model
Chi-square = \cmin (\df df)
P =\p
[CIOIE] Igc.amw
53
2. 288324
3
Q2 Chi-square = 7.077 (8 df)
p =528
[X2] LGC.amw
54
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Q Zi

Amos Output

Ré&nz

lgc.amw

# Analysis Summary
Notes for Group

# Variable Summary
Parameter summary

# Notes for Model

# Estimates
Minimization History

# Model Fit
Execution Time

Scalar Estimates (Group number 1 - Default model)

Maximum Likelihood Estimates

up number 1 -

Estimate SE. CR P
yl <--- ICEPT 1.000
yl <--- SLOPE .000
y2 <--- ICEPT 1.000
y2 <--- SLOPE 1.000
y3 <--- ICEPT 1.000
y3 <--- SLOPE 2000
y4 <--- ICEPT 1.000
y4 <--- SLOPE  3.000

Means: (Group nunther 1 - Default model)

Estimate SE. CR P
ICEPT 1780 081 21918 ***
SLOPE 3057 .030 10.377

gl -7 -0 [(FOEE : @
Estiates (Crow rher - Deblimodel)

t) mt) (Mslp) a
780+(0.309X0

1. (
1.780+(0.309X1
1. (
1 (

II"

Labi

780+(0.309X2
./80+(0.309X3

M MM m m
ZZZZZ

(
( )
(Miger)
(Miges)
(Misso)

Implied Means (Group mumber 1 - Default model)

;‘:)el v4 v3 y2 vl
ean 2707 2398 2089 1.780
SMean

—_— N e

I

1.
2.
2.
2.

55

780
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3. X132l H XX H

(Autoregressive cross lagged model)
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3. RIS HuAXAZES

Q Cross-lagged panel model

( \ef/\j 2 :3/
7 i T
PR B B R

yit — ayt + pyt,yt—lyi,t—l + pyt,wzflwi,f—l T gyit

Wt = awl + pwt,wzflyi,t—l + pwl,wzflwi,l—l + ngt

59

8th grade 9th grade 10th grade 11th grade
academic academic academic academic
achievement achievement achievement achievement
) (xz) :(xs e -
8th grade 9th grade 10th grade 11th grade
delinquency delinquency delinquency delinquency
(v1) (y2) ¥3) (y4)
60
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3. RIS HuAXAZES

Q algidre /20|
[ ROWTYPE_ (VARWIE| o1 | 1 0 | 2 |8 @ W
NEAN 95 % %0 & 0 &0 a6
STODEV PRSI VTR A VA TR [N
N 36800 36800 36800 368.00 36800 36600 36800 38800
CORR i mn -n
Ryl T
CORR W nonome
CORR 2 B IS (I
CORR 0 Y PN ]
CORR 3 BV P 1S A ]
CORR W BooBoB 6 0 -0 10
CORR W BTN A [ [N AR
[EI01E] aclm.sav [GI0IE]] acim.amw
[Dg]adnr [1&] Amosit &
61
3. AN AHUXKHAZSH
a Z0
IOl At = S H & =66.164, df=12, p=0, GFI=0.960,
NFI=0.926, CFI=0.938
Regression Weights: (Group number 1 - Default model)
Estimate S.E. CR. P Label
x2 <--- x1 0.758 0.036 20.782 Rk
y2 <-e- x1 0045 0019 -2.372[GE
x2 <--- yl -0.03 0.068 -0.438 0.661
y2 <ee yl 0285  0.036
x3 <--- x2 0.355 0.039
y3 <-e- y2 0314 0047
y3 <--- x2 -0.037 0.018
x3 <e- y2 -0.136 01
x4 <= X3 0.593 0.041
y4 <--- y3 0.56 0.043
x4 <--- y3 -0.014 0.091 -0.149 0.882
v4 < X3 0057 0019 -2.949HYTE
62
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3. RIS HuAXAZES

63
- p——
2Hi=¢
2AA2=(2011), ZAIARLHE, SHLIHSEHAL
22=(2008), " 2L HAREEA, BHLIHS T A}
2=, SEIEI(2012), EHSXNARE A AL HARL, SHLIHEEAL
Amos 20.0 =22,
Fornell, C., Lacker(1981), Evaluating Structural Evaluations Model With Unobservable
Variables and Measurement Error, Journal of Marketing Research 18(February), pp. 39-50.
Li, F. H., Acock, A. C.(1999), Latent Growth Curve Analysis: A Gentle Introduction.
Presented at the National Council on Family Relations, Irvine, C.A.
Kline, R. B.(1998), Structural Equation Modeling, The Guilford Press.
LISREL (Scientific Software, Inc): Online Information regarding SEM and free download
http:/ /www.ssicentral.com/lisrel/define.htm
AMOS homepage (Information and free student version available)
www.smallwaters.com/amos
uT Austm online tutorials: .
http://www.utexas.edu/cc/stat/tutorials/amos/
http://www.u texas.edu/cclstatltutorials[Iisrellindex.html
Online Reference Listing: http: waw upa.pdx.edu/IOA/newsom/semrefs.htm
U Michigan Summer Sessmn Syllabus
http: //www icpsr.umich. eduITRAINING/B|b||o97lbaer html
David Kenny’s SEM Course Website:
httF [[users erols.com/dakenny/causalm.htm
Ken Bollen’s SEM Course Syllabus:
http://www.unc.edu/courses/soci317/syllabus.html .
Page on Fit measures: http://users.erols.com/dakenny/fit.htm
Online Annotated Bibliography on SEM
http://moon.ouhsc.edu/dthompso/sem/sembib.htm
Sobel Test http://quantpsy.org/sobel/sobel.htm
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