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Structural Equation Modeling
in JMP Student Edition 

(and JMP Pro)

Path analysis, 
Structural regression

Confirmatory factor analysis

(Conditional) latent 
growth curves

Mediation and moderation analysis

Measurement error models
Multigroup analysis
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Structural Equation Modeling
in JMP Student Edition 

(and JMP Pro)

Path analysis, 
Structural regression

Mediation and moderation analysis
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How do leadership and conflict influence job satisfaction?

job satisfaction

conflict

leadership

Theory #1

𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 = 𝛼 + 𝛽1 ∗ 𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝 + 𝛽2 ∗ 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡

Answer: Multiple Regression

job satisfactionleadership

conflict

Theory #2

Answer: Structural Equation Modeling 
Answer: Multiple Regression

𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡 = 𝛼𝑐 + 𝛽1𝑐 ∗ 𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝

𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 = 𝛼𝑠 + 𝛽1𝑠 ∗ 𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝 + 𝛽2𝑠 ∗ 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡
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Path analysis and structural regression
Testing explanatory theories about complex relationships between variables

Model both manifest (observed) and 
latent (unobserved) variables

A single variable can both predict, and 
be predicted by, other variables 

Fit and compare multiple competing 
theoretical models
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Path analysis and structural regression
Testing explanatory theories about relationships between variables

Path diagram elements

observed 
variable

latent 
variable

variance or covariance regression or loading
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Path model for mediation analysis

“The effect of leadership on satisfaction 
is mediated by conflict”

𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡𝑖 = 𝜏1 + 𝛽1𝑐 ∗ 𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑖 + 𝜀𝑐𝑖

𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛𝑖 = 𝜏2 + 𝛽1𝑠 ∗ 𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑖 + 𝛽2𝑠 ∗ 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡𝑖 + 𝜀𝑠𝑖

𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑖 = 𝜏3 + 𝜀𝑙𝑖

𝛽1𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡 = 𝛽1𝑐 ∗ 𝛽1𝑠

𝛽1𝑡𝑜𝑡𝑎𝑙 = 𝛽1𝑖𝑛𝑑𝑖𝑟𝑒𝑐𝑡 + 𝛽1𝑠
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Structural regression

“The effect of leadership* on satisfaction* is 
mediated through conflict* ”

* latent factor measured via multiple survey items

Like path analysis, but incorporating 
latent factors.

Observed variables often called “indicators”. 
Latent factors often called “constructs”.

Precede with confirmatory factor analysis 
to validate measurement model.
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Structural regression

Unstandardized loadings (default) 
interpreted as a regression slope

Notes on factor loadings

Standardized loadings can be interpreted 
as correlation between factor and 
observed variable (as in exploratory 
factor analysis)

unstandardized standardized
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Structural regression
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Assessing model fit

Path diagram 
depicts a model

implies
Expected 

covariance 
structure

Estimation tries 
to match Observed 

covariances

Compare model implied covariances 
to observed covariances

Assess 
model fit
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Assessing model fit
Many measures of fit, including…

Fit index Rough cutoff for 
“good” model Notes

Chi-square test p > 0.05 
(don’t reject null)

• Tests null hypothesis that the model fits the data perfectly.
• Can be overly conservative with large N.

Comparative Fit Index (CFI) CFI > 0.9 or 0.95 • Compare model to “independence” baseline model.
• Range from 0 to 1. Higher is better. 
• Model complexity is penalized. TLI penalty is stronger.

Tucker Lewis Index (TLI) TLI > 0.9 or 0.95

Root Mean Square Error of 
Approximation (RMSEA)

RMSEA < 0.08 • Absolute measure of fit (i.e., no comparison to a baseline model).
• Lower values are better.
• Penalizes more complex models.
• Can be overly sensitive with small N or df.

Fit indices documentation

https://www.jmp.com/support/help/en/18.2/#page/jmp/statistical-details-for-summary-of-fit-measures.shtml


Copyright © JMP Statistical Discovery LLC. All rights reserved.

Nested models can be compared directly
Model A is “nested” in Model B when it consists of only a subset of the parameters of Model B

is 
nested 

in
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JMP’s Moderation and Mediation add-in
https://marketplace.jmp.com/appdetails/Moderation+and+Mediation+for+JMP%C2%AE+Pro

Specify moderation, first-stage moderated 
mediation, second-stage moderated 
mediation

Test simple slopes, conditional indirect 
effects

Johnson-Neyman boundaries, plots

https://marketplace.jmp.com/appdetails/Moderation+and+Mediation+for+JMP%C2%AE+Pro
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