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• What is SEM?

• Connections with

• Factor analysis (not PCA)

• Regression analysis

• Path diagrams

• Data for Demo: COVID-19
• Model specification and 

interpretation
• Answer specific questions
• Confirmatory factor analysis
• Multivariate Regression

• Wrap up: CFA & Regression

OVERVIEW

Introduction Hands on Examples



What is SEM?

Structural 
Equation 
Modeling

Measure the 
unobservable

Examine 
relations 

across 
variables

Structural 
Equation 
Modeling

Factor 
Analysis

Regression 
Analysis



SEMs as Path Diagrams

1
Constant



Principal Components Analysis Factor Analysis

Latent 
Variable

Variance due to what one 
intended to measure

Other sources of variance, 
including measurement error

Principal 
Component

Measured Variables



Why Use SEM?

• Unobserved variables
• Account for measurement error
• Sequential relations between variables (observed/unobserved)
• Missing data



SEM Terminology

Exogenous variables: 
Only predict other variables

Endogenous variables: 
Have variables predicting them

LV Indicators: 
Variables caused by 
unobserved variables

Uniqueness: 
Variance not explained 
by LV: Systematic 
(unique to MV) plus 
measurement error

Manifest variables: 
Measured/observed 
variables

Latent variables: 
Unobserved causal 
variables



SEM Analysis

Data
Variances and covariances (and means)

Residuals
WRT variances and covariances (and means)

Degrees of freedom
WRT variances and covariances (and means)

Shift in focus
Multivariate analysis of covariance structures (and means)



SEM Inner Workings



Data for Demo



How do Perceived 
Threats of COVID-19
Impact Well-Being 
and Public Health 

Behaviors





Using SEM to Answer Specific Questions
1. How do we measure perceptions of COVID-19 

threats?

• Two types of threat

2. Do perceptions of COVID-19 threats predict 

• Well-being markers

• Public health behaviors

3. Are effects of each type of threat on outcomes equal?

• Simple regression
• Multiple regression
• Path analysis 

(multivariate 
multiple regression)

• Exploratory 
factor analysis
• Confirmatory

factor analysis
• Assessing 

measurement

• Equality 
constraints
• Model

comparisons



Demo



THANK YOU

Questions?


