
PSY 9555A (Oct 30): Full Model and Mediation 

Example of a single observed variable as a latent variable 
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Variance of bptot = 300.43 (get from descriptives) 
Assume reliability = .80 (i.e., 80% true score variance) 
Therefore proportion error = .20 
And error variance = 300.43 X .20 = 60.09 



Tracing Rules 

• How could we estimate by hand causal path coefficients from the correlations 
among a set of variables? 

 
• We will see examples on the next pages that explain the rules below: 
 
• The reproduced correlation between two variables in a model is the sum of 

all the paths that connect those two variables.  Note that there can be more 
than one path.  

 
• If more than one coefficient makes up one path, the coefficients are 

multiplied.  
 

• The basic rules describe permissions and restrictions in drawing all the 
different ways to get from one variable to another. 
 

• No loops allowed. Only go through a variable once. 
• No going forward the backward. But you can start backward and then go 

forward (e.g., from one loading to the next) 
• Only one curved arrow is allowed (no doubles) in a path 

 



Tracing Rules 

-.206 

correlation between drink1 and grade = 
-.047 + (-.206 x .326) = -.114 

Example 1. 

Example 2. 

correlation between drink1 and grade: 
-.093 + (-.206 x .258) + (.147 x .211)  = -.114 
 
Note: cannot go through two curved arrows 
i.e., -.206 x .281 x .211 not allowed 



Tracing Rules 
Example 3. 

correlation between effort1 and grade: 
.265 +  
(-.270 x -.090) + 
(.297 x .242 x -.090) + 
(.297 x .213) = .346 
 



Tracing Rules 
Example 4. 

Correlation between stress1b and stress2b = 
(.846 x .908) = .768. Note that this is the correlation 
in the reproduced matrix. It will not be the exact same 
as the value in the observed data matrix (.772) 
because we have fixed the correlation between the 
residuals at 0  
 
Correlation between stress1b and dep1b =  
(.846 x .314 x .950) = .252. The note above applies 
here also. The correlation in the observed matrix is 
.235 
  
 



Tracing Rules 



Mediation in SEM 

• Similar to the Baron and Kenny’s approach but simpler 
• Mediated effect is ab  and called indirect effect in SEM 
• Path c in Model 1 is a direct effect and is a total effect  
• Path c’ in Model 2 is a direct effect (but not a total effect) 
• The total effect in Model 2 = direct effect (c’) + indirect effect (ab) 
• The total effect in Model 1 (c) = total effect in Model 2 (c’ + ab) 
• The mediated effect (ab) = c – c’ 
• Mplus provides tests of significance for direct, indirect, and total effects 
• Mplus also provides a bootstrap option 
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An Example of Mediation  



An Example of Mediation  



An Example of Mediation  



An Example of Mediation (bootstrap)  



An Example of Mediation: Equivalent Models  

Harm Depress 

Stress 

.186 

.319 
.265 

Harm Depress 

Stress 

.186 

.319 .265 

Harm Depress 

Stress 

Stress Depress 

Harm 

.265 

.319 .186 

Stress Harm 

Depress 

.258 

.324 .187 

.270 

.319 .324 

These models all have the same fit: 
Χ2

(51) = 98.91, p = .001 
 
Note. Indicator variables are left  
out of the figure 



A More Complex Example of Mediation 

Total effect of CMNI on  
Negative Consequences =  
.28  
+ (.46 x .41) 
+ (.56 x .22) 
+ (.56 x .12 x .41) = .62 



A More Complex Example of Mediation 



To test a structural equation model (SEM) linking masculinity, alcohol 
outcome expectancies, HED and negative consequences, we used a two-
step SEM approach (see Kline, 2011) consisting of an initial analysis of 
the measurement model (i.e., how well the latent variables are defined 
by the indicator variables) followed by an analysis of the full SEM model. 
Refinements to the models were performed by modifying one parameter 
at a time and re-investigating each new model. Analyses were performed 
with Mplus Version 6.12 (Muthén and Muthén, 1998-2012) using a 
weighted least squares estimation (WLSMV in Mplus) to account for 
outcome variables that were not measured on a continuous scale but on 
binary or ordered scales (i.e., negative consequences and heavy episodic 
drinking).  

A More Complex Example of Mediation 

Example of a paragraph to include in a method section to describe the analyses: 



The Full Model 

The final SEM model is presented in Figure 1. Prior SEM analyses 
included testing an initial measurement model. Specifically, inspection of 
the loadings led to a decision to remove the Emotional Control indicator 
variable from the model because its loading on the CMNI latent variable 
was too small (standardized loading was .12). This finding is consistent 
with the low correlation between Emotional Control and all other 
variables. No other measurement modifications were required. The final 
model had good fit with Χ2

(162) = 608.54, p < .001, and CFI = .94, TLI = .93 
and RMSEA = .04. All the indices support the model as a close fit to the 
data. All parameters in the final model in Figure 1 were statistically 
significant with the exception of the correlation between CMNI and age.  

Example of a paragraph describing the results: 



The Full Model 

The model in Figure 1 shows that the CMNI was directly associated with 
HED (.46) and with negative drinking consequences (.28). An indirect link 
between the CMNI and negative drinking consequences was found 
through both alcohol expectancy and HED. These two indirect effects 
have standardized regression coefficients of 0.19 and 0.12 respectively, 
and both were significant at p < .001 (based on bootstrapped standard 
errors associated with the unstandardized coefficients). Given that the 
total effect of CMNI on negative drinking consequences was 0.62, the 
two mediated effects account for 30.5% (.189/.619) and 20.0% 
(.124/.619) of the total effect, respectively. The mediated effect of 
expectancy in the relationship between CMNI and HED had a 
standardized coefficient value of 0.07 (representing 12.9% of the total 
effect of CMNI on HED) but was not statistically significant (p = .070). 
Finally, we tested the mediated effect for CMNI through alcohol 
expectancy to HED and then through HED to drinking consequences, but 
this was found to be non-significant (p=.069). 

Second paragraph describing the results: 
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