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Standardized estimates
Chi-square= 66 348
DFf=50

P=061
CMINDF=1 327
CFi=.988

GFI=967

AGFI=.939

NFI=955
RMSEA= 034
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TuunAay What is Structural Equation

Modeling? (http://www2.gsu.edu/~mkteer/sem.html) % Y“)R DES K M
vimuzan SEM...is a largely confirmatory, rather than ”
exploratory, technique. That is, a researcher are more rm s
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likely to use SEM to determine whether a certain
model is valid., rather than using SEM to "find" a
suitable model--although SEM analyses often involve a

certain exploratory element. LAz Garson (2009)

WiviFuzan SEM is usually viewed as a confirmatory

rather than exploratory procedure the fry
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SEM --- path analysis + Factor analysis
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Ala-auand (chi-square) #lidiedndredn p-value 49n41 0.05
Adnaula-auaas/df AaAnldaasiniu 2.00
A1 goodness of fit index: GFI, adjusted goodness of fit
index:AGFIl, comparative fit index: CFl Qr1sisus 0.90 — 1.00
A1 standardized root mean squared residual: standardized
RMR, root mean square of error approximation: RMSEA fianen
N1 0.05
an critical n: CN fewindunsaninnagn 200 1e9ngusaesing
A1 largest standardized residual fian 2892
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NONPARAMETRIC
TATISTIC
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WIANHOL ’Jﬁ“ﬂ‘ﬂ?;l (2548) 1@?1@’1’3’3’1 LmﬂﬂmmﬂmﬂmmmLﬂmmmuwLﬂummmmmmmu L‘LE‘EI‘LILV]EFLIT]‘LI
M@ﬂﬂ’]ﬁ"ﬂﬂ\‘l’&ﬂﬁ]'ﬂLﬂ?’]yMVlVL@?Uﬂ’]?WGJ\Iu’]SLMN Nﬁ')’mLﬂ‘EI’J"]J'PJ\‘lL‘ﬁ@ﬂtﬂﬂﬂﬂﬂuﬂﬂﬂ?ﬁﬂﬁl’)Lﬂ?’]y‘ViLL'LI‘]_ILﬂll 3 Uszinm mu

szianusn LiﬂumﬁﬁﬁLmlw“l?‘ﬁmmum’mme&hwwi’]Laﬁlmwdwﬂi:mmmwzﬁu Uszinn t-test waz z-
test angaipsd deantiurenereuwnnisped unimeaeuaNLANANTIARRETTId Nl sE TN RS
anungnauly Ineld nasimszinainudstson (analysis of variance: ANOVA) nanlédn t-test iflu
NN ANOVA Wenaduzauisasnisiiazinisannasnwigns (multiple regression analysis:
MRA) inadulizewgdin ANOVA uaz ANCOVA (analysis of covariance) {unsiiuilsaas MRA s

v
o

umfwLa‘ﬂmmLﬁ?@mamma"wmmLLﬂa‘W‘Mum (multivariate statistical analysis) azwiuin afsaAaziing
ANOVA, ANCOVA, MRA LﬂumwmmmﬂmLmﬁmmmuﬂ?ﬂmumLLﬂﬁ?wvgmu (multivariate
analysis of variance: MANOVA) nsawszinisaaneanyamsoudsnyunu (multivariate
multiple regression analysis: MMRA) afi#iinsziilunsiiniiiuinanisdaagesdy Innsaenaaewuian
nsdAIpiliinsatAguiansdAseidunie (path analysis) dwiunsaugtanumasslunin meﬁmﬁﬁ
qLmﬂvwhmmmmwummLL‘LI@LImuLL@”mmLﬂm”mma@ﬂwwmmmmummLmﬁ“u%mwm”mu niFandn N3
mmwm‘iwmmmmvmmmmu (hierarchical linear model : HLM) &ae T T e
A enitif L s usaulany sauEanImatianNatAnssulsl A NdNTusIamsTie (dependence
statistical technique)
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HynjALarEeauay anfatAzi lunguil As admtY
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ponANufITIa AN szau (multi-level causal
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STRENGTH
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a = .
model) uazlumaau - anun (Joreskog and " |
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z - J v oo e A e s = B A

PunsgunnaAzilinea SEM faanudunugssudng !4 1[ “
Foudsldiflunuudunssléanuanaluna (Joreskog, : 1 J

et al, 1999 &nsnelu weanmnl 35148, 2548) wavium
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o

widnwod ade (2548). uwwiliiunidalugadipnnnng. 919479
13Y17719AN=7 NUIANEARTRNLAY, 1(2), 9-18.
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* Warning: Indicator variables cannot be combined
arbitrarily to form latent variables. For instance,
combining gender, race, or other demographic
variables to form a latent variable called "background
factors" would be improper because it would not
represent any single underlying continuum of meaning.
The confirmatory factor analysis step in SEM is a test of
the meaningfulness of latent variables and their
indicators but the researcher may wish to apply
traditional tests (ex., Cronbach's alpha) or conduct
traditional factor analysis (ex., principal axis factoring)
as well. Rex B. Kline
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Some Questions

How many observed variables are recommended?

OMG! THEY THINKS 11Z
TINY CHEEZBURGER!

Typically, each variable in the model 1s conceptualized as a latent one,
measured by multiple indicators. Multiple indicators are developed for each
latent variable, with at least two and preferably three or more indicators per
latent variable.

Indicator variables are observed variables, sometimes called manifest
variables or reference variables. Items in a survey instrument may be
indicators, for instance. Four or more indicators are recommended, though
three 1s acceptable and common practice. As few as two indicators or even
a single indicator may be acceptable if the researcher is confident in the
measure's validity and reliability.

What is the problem with having less than three indicators per variable?
How many are recommended? (Point 3) Four are recommended, three is
okay, two 1s problematic, with one measurement error cannot be modeled.
Models using only two indicators are more likely to be underidentified
and/or fail to converge, and error estimates may be unreliable.
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Some Questions

Sample Size

In relation to parameters, what sample size does Kline recommend? He
recommends 10 times as many cases as parameters (or ideally 20 times).

He states that 5 times or less is insufficient for significance testing of model
effects. Rex B. Kline

To have confidence in the goodness of fit test, a sample size of 100 to 200
1s recommended (Hoyle 1995). In general a model should contain 10 to 20
times as many observations as variables (Mitchell 1993).

Sample Size. As with factor analysis, you should have lots of data when
evaluating a SEM. As usual, there are several rules of thumb. For a simple
model, 200 cases might be adequate. When relationships among
components of the model are strong, 10 cases per estimated parameter may
be adequate. Karl L. Wuensch Dept. of Psychology, East Carolina

University, Greenville, NC USA November, 2009 B
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