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In this module I illustrate a long-standing major option in SEM, what is 

called "multi-group" modeling.

An appropriate citation for this material is

Grace, J.B. 2003. Comparing groups using structural equations.

Chapter 11, pp 281-296. In: Pugesek, B.H., Tomer, A., and von Eye. A. 

(eds.). Structural Equation Modeling, Cambridge University Press

Notes: IP-056512;  Support provided by the USGS Climate & Land 

Use R&D and Ecosystems Programs. I would like to acknowledge 

formal review of this material by Jesse Miller and Phil Hahn, 

University of Wisconsin. Many helpful informal comments have 

contributed to the final version of this presentation. The use of trade 

names is for descriptive purposes only and does not imply endorsement 

by the U.S. Government. 

Last revised 17.02.15.

Source: https://www.usgs.gov/centers/wetland-and-aquatic-research-

center/science/quantitative-analysis-using-structural-equation
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The ability to formally compare groups is very important in certain 

situations.
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We are proposing an overall model that applies to both groups and then 

testing to see if the raw parameter estimates are essentially the same 

across groups (meaning a process is common to both groups).
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Here is an example.
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The lavaan software provides some special commands to ease the 

process of testing constraints. 

We use the “group=“ command to invoke a multi-group modeling 

setup. Note that here the grouping variable “grazed” is a 0/1 dummy 

variable with 1==grazed.



6

Default is to permit all parameters to be unique across groups. This is 

very handy. Models contain many parameters and if we set all 

parameters equal across groups initially, diagnosing misspecifications 

could be very difficult. 

lavaan reports an overall Test Statistic for the two models (i.e., the

multi-group model). Since all parameters are freely estimated for each 

group, there are no constraints and therefore no degrees of freedom.

Notice the number of observations for the groups is given.
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Group results are presented separately.



So, our initial analysis allows all parameters to be different between 

groups. We then might like to add constraints sequentially to determine 

what is the same across groups. There are some general commands in 

lavaan for this task, but let’s start with a simple, general approach –

setting a single parameter equal across groups.
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Equality constraints reduce the number of parameters being estimated 

and provide model degrees of freedom for hypothesis tests.
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Here we see what is going on.
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Lavann has other options.
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Lavaan makes this as automated as possible.
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Here we are looking at the raw parameter estimates, which are the 

ones being tested. 
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Refer to the original reference for more details on what the mult-group 

analysis revealed.


