(hierarchical data)

(micro level)

(multilevel data)

5 Hl  Rowg 199%9)
Kreft (1998)

Robinson (1950) Kreft (1999)

(agoregated  diata)
3

(coefficient regression)

Kreft  Leeuw ' (ee- saw effect)



(Herarchical Linear Modkl, HLM) Raudenbusn ~ Biyk (1992)

2 (mcro level)
Yo=o+ ByB+Hg ... (0
1
19
\ i
g Xg @y
(intercept), BY (slope)
| g H
Bo- NO. )
(Interoept) (slope)
1 (macro level)
(Intercept) (Slope)
(")
0 1
(macro level) 2 3
«9=a0+BazZg+ 80 (2)

Bl EL-BWZ3 +6,9 o ()



«0 * Ba

29 ag
8
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(mixed model)

Yig=a o + Bazg+ BXig+ BEZXig+ 80 + §1Xig+ EQ.........(4)

(hierarchical data)

(within - group)
(between group)

(structural equation model) Lisrel
LISCOMP (Kaplan  Eliott, 1997)
(structural equation model) ,
(intercept) (slope)



(multilevel causal model) 2
5
=2, tb,y0- £0 s (5)
5 1
Yig
Yg
g Y g
By otg (intercept) Eig
(intercept, otg)
Y (Slope, By)
(macro level variables)
Y
6
e, = et0+Baz3+ 500....ccommrrvrrrnnen ©
By = Bo+BIg+00 oo (7)
a (grand mean) Ba (cross
level effect) g
0@ By
B, B
8

lisrel, liscomp  eqgs

(et) (Kaplan  Elliott, 1997)



.
6 29
(a ) 8
28=T +BZgt 3. 8
8 T
(intercept) Bz 3
8
!
5-8

Muthen (1989) "Latent variables Modelling in
Heterogenous Population”  Muthen

(multilevel factor analysis)
Muthen
LISCOMP Muthen
Kaplan  Elliott

(1997) Muthen
!

(multilevel structural equation model)



?
(within group mociel)
(between group mode)
(endogenous variahles)
(ntercepts — means, 00 (micro
level) (between group mock)
1 (Intercept) (endogenous variables)
(mean) (treated &S exogenous
variables)

HLM (trait)
(eta, T)) (exogenous and endogenous variables)

(intercept) (mean)

2 (Muthen, 1994)

(missing)

(multilevel structural equation mode)



equation model)

(JOBSAT)

 2539)

(construct validity)

(2539)

(JOBINV)

(model validation)

(multilevel structural

(GROWTH)



(SEX)

(JOBQUA)

(JOEVA)
OTRAIN)

(EXTRAW)
(SCHYEAR)
(DELVEQ) ( PERV)
ADTRAIN)
4
BANGKOK)
TIESABAN)
. (SOPOCHO)
PRIVATE)

(cross level effect)

(exogenous)



- 2539)

2 (micro level)
(macro level)
(intercepts  means)
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(within- model)

(between modk)

(muttilevel
structural equation moclel) (multilevel causal model)
(mooel validation)
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