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This module deals with the study of mediating mechanisms through the 

analysis of indirect effects.

An appropriate general citation for this material is

Grace, J.B. (2006) Structural Equation Modeling and Natural Systems. 

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 17.02.05.

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

center/science/quantitative-analysis-using-structural-equation
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I illustrate the test of mediation using data from an example study that 

looked at post-fire vegetation recovery in southern California 

woodlands (actually shrublands, including chaparral). 

Citation for that work is:

Grace, J.B. and Keeley, J.E. 2006. A structural equation model analysis 

of postfire plant diversity in California shrublands. Ecological 

Applications 16:503-514
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Following fires, 90 plots were established 20x50m.

A number of measures were taken, as indicated on the slide.
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Additional conditions were measured with an interest in understanding 

variations in community recovery.
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A key observation was a negative relation between the age of a stand 

before it burned and the cover of vegetation after the fire. 



6

We can turn that bivariate observation into a net-effects model as 

shown here.
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Results indicate a significant effect.
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Here is a graphical summary of the net effect.
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Now, when I asked Jon Keeley why we might see this relationship, he 

suggested that older stands would have more fuel and as a result burn 

hotter (have greater fire severity). More severe fires, in turn, could 

explain the reduced recovery in older stands. Since he had made 

measurements of fire severity, we could test that hypothesis formally.



When we think about the possible findings in a test of mediation, there 

are three types of models possible.

Complete mediation – fire severity can completely explain the 

influence of stand age.

Partial mediation – fire severity only explains part of the effect of stand 

age. That would mean some other process was operating as well.

No mediation – of course it could be that observed fire severity did not 

explain the association between age and cover. For this outcome, either 

or both of the dashed arrows could be ns = “no mediation”

Note the lavaan code is shown below the models. For the no mediation 

model I chose to use a lavaan syntax option where the link is included 

in the model but the parameter is set to zero for the test.
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The anova function performs a likelihood ratio test. We also get the 

AIC values. All indications are the complete mediation model is an 

adequate explanation of the data.
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We can go further and create an AICc table, including the computation 

of model weights. You can refer to the module on “Model Evaluation” 

for more detail on this procedure.

A succinct treatment of model comparison using AIC tables can be 

found at

http://www.unc.edu/courses/2006spring/ecol/145/001/docs/lectures/lect

ure17.htm

AICc leads to same conclusions as AIC.



13

Simple to compute the indirect effect in the linear Gaussian case, just 

mutiply the path coefficients along the path. 

For more complex models, we might use queries to quantify indirect 

effects.



14

For prediction equations you will need the intercepts, which require the 

use of an additional piece of syntax.
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Here we see that if we label the parameters, we can then define 

different quantities in the model syntax. 



Now, we get full information about defined quantities. Here we can see 

that if you add the direct and indirect effect, you get the total effect.
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