
MEASUREMENT MODEL

Two-step approach

Step 1: Measurement model

Step 2: Structural model



Two-Step Approach

Estimate (and re-specify) the measurement model to assess construct validity 

before testing theory on the structural model.

• Convergent and discriminant validity

• Variance extracted and composite reliability

• Anderson, James C. and David W. Gerbing (1988), "Structural Equation Modeling in Practice: A Review and Recommended Two-Step 

Approach," Psychological Bulletin, 103 (3), 411-23.

• Fornell, Claes and David F. Larcker (1981), "Evaluating Structural Equation Models with Unobservable Variables and Measurement 

Error," Journal of Marketing Research, 18 (1), 39-50.



Latent variable with 3 measures

Latent variable

Q1

Q2

Q3

error

error

error

Path Diagram

Reflective Measures

Bollen, Kenneth and Richard Lennox (1991), "Conventional 

Wisdom on Measurement: A Structural Equation 

Perspective," Psychological Bulletin, 110 (2), 305-14.



Latent variable with 3 measures
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Reflective Measures

The three questions in the questionnaire “reflect” goal congruence.
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Causal (formative) Indicators
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Latent variable 1
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Path Diagram

Example: Unemployment (X1), death in family (X2) and divorce 

(X3) cause stress

Formative Measures



Measurement Model
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Significant loadings and good fit = convergent validity
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Measurement Model - Greek
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 = Ksi: independent latent variable



Structural Model  - Path diagram

Flexibility Performance

Q33

Q34

Q35

Q44

Q47

Q48

error

error

error

error

error

error
+



ξ η

X33

X34

X35

Y44

Y47

Y48

ε44

Structural Model - Greek

 = Eta: dependent latent variable

 = Ksi: independent latent variable.

δ33

δ34

δ35

 = Delta: X error term.

ε47

ε48

 = Epsilon: Y error term.



SIMPLIS Syntax Example

One way (I think the easiest) to start a LISREL analysis is to use an existing 

syntax file.

• Two languages: SIMPLIS and LISREL

• I usually use SIMPLIS because it is more intuitive.



SIMPLIS FILE
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Unstandardized estimates

Normed chi2

Chi2 / df should be less than 2

11.35/8 < 2, means good model fit

An insignificant p-value (greater 

than .05), indicates good model fit. 

.182>.05, so good model fit. NOTE: 

sensitive to sample size so often 

misleading.

An RMSEA less than .08 indicates 

good model fit.

.037<.08, so good model fit.
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Standardized solution

Look for negative error terms 

(Heywood case). If you find one, 

then you need to specify the error 

in your syntax. Either a very small 

error, or approximately what you 

think the error should be.

Look for large error terms (above 

.5). It means that there is more 

error variance in the indicator than 

what the factor loading is 

explaining. Consider removing 

them.
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t-values

Check the t-values for the factor 

loadings. The default cutoff is a 

two-sided test, which is 1.96. A 

one-sided test cutoff is 1.645.

If the value is below 1.96, it will be 

red.
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Modification indices

Modification indices suggest how 

you could improve model fit. If it 

suggests an indicator load onto the 

wrong latent construct, it could 

indicate cross-loading problems. 

Maybe remove the indicator.

As a rule, do not improve the 

model by letting error terms 

correlate, as suggested in this 

example. Only do it if you have a 

strong theoretical rational for it. 

(e.g. the same thing measured at 

two times).



In the example, model fit was good and all measured 

indicators had significant factor loadings. You can conclude 

that the model has convergent validity. To check 

discriminant validity you check the standardized correlation 

between latent constructs (the phi matrix).
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Anderson and Gerbing (1988)

In the standardized phi matrix the loading +/- 2(std. error) does not 

include 1.

Flex to Perform

.78 + 2(.04) = .86 does not include 1 (is below an absolute value of 1).
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Full measurement model syntax

(no exclamation marks)
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Large error

Poor fit

Standardized solution
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Slightly large error

Excellent fit

Standardized solution
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T-values are all over 1.96,

So all factor loadings are significant. 
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Modification indices

No cross-loadings
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The standardized loadings  + 2 

times the standard errors do not 

include 1.

The model has discriminant 

validity.



By several fit indices we 

have excellent fit. See Hair 

et al. appendix.


