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Mediation Analysis

MacKinnon/Fairchild

Running Stacked Models in Mplus to 
Examine Mediation and Moderation Effects

This example runs a stacked model in Mplus to estimate mediation and moderation effects for the water consumption example presented in Chapter 10. Recall that for this dataset a fit group of participants was introduced into the Chapter 3 dataset that considered only average participants. The model considers data from 100 total subjects, 50 of who are fit participants and 50 of who are average participants. Thus subject fitness acts as a moderator in the example. The Z variable in the model below characterizes this moderator. X is temperature, M is perceived thirst, and Y is deciliters of water consumed.
Model Syntax:
data:       FILE IS "F:\Mediation Class Materials\medmod.txt";

variable:   NAMES ARE z x m y;

            USEVAR ARE z x m y;

            GROUPING IS z (1=fit 0=average);

analysis:   ESTIMATOR IS ml;   

            TYPE IS general;


model:      y on m x;

            m on x;

model indirect: y ind x;


model fit:  y on x (1);

            y on m (2);

            m on x (3);

model average:   y on x (4); 

                 y on m (5);

                 m on x (3);    

output:      sampstat tech1 tech3;  

Model Output:

NOTE: SOME OUTPUT (INCLUDING OUTPUT FROM THE TECH1 AND TECH3 OPTIONS) HAS BEEN SUPPRESSED IN THIS HANDOUT TO CONSERVE SPACE.

SUMMARY OF ANALYSIS

Number of groups                                            2

Number of observations

   Group AVERAGE                                       50

   Group FIT                                                    50

Number of dependent variables                        2

Number of independent variables                     1

Number of continuous latent variables             0

Observed dependent variables

  Continuous

   M           Y

Observed independent variables

   X

Variables with special functions

  Grouping variable     Z

Estimator                                                       ML

Information matrix                                        OBSERVED

Maximum number of iterations                                  1000

Convergence criterion                                    0.500D-04

Maximum number of steepest descent iterations                   20


SAMPLE STATISTICS

     SAMPLE STATISTICS FOR AVERAGE

           Means

             
 M             
Y                  X

                    ________      ________      ________

      1     
    3.200         3.020        70.080

           Covariances

              M             Y             X

              ________      ________      ________

 M              1.480

 Y              0.536         1.260

 X              0.604         0.238         0.794

           Correlations

              M             Y             X

              ________      ________      ________

 M              1.000

 Y              0.393         1.000

 X              0.557         0.238         1.000

     SAMPLE STATISTICS FOR FIT

           Means

              M             Y             X

              ________      ________      ________

      1         3.060         3.240        70.180

           Covariances

              M             Y             X

              ________      ________      ________

 M              1.056

 Y              0.566         1.262

 X              0.429         0.457         1.268

           Correlations

              M             Y             X

              ________      ________      ________

 M              1.000

 Y              0.490         1.000

 X              0.371         0.361         1.000

THE MODEL ESTIMATION TERMINATED NORMALLY

TESTS OF MODEL FIT

Chi-Square Test of Model Fit

          Value                                4.349

          Degrees of Freedom                1

          P-Value                           0.0370

Chi-Square Contributions From Each Group

          AVERAGE                            2.828

          FIT                                1.520

Chi-Square Test of Model Fit for the Baseline Model

          Value                             50.631

          Degrees of Freedom               6

          P-Value                          0.0000

CFI/TLI

          CFI                                0.925

          TLI                                0.550

Loglikelihood

          H0 Value                        -425.457

          H1 Value                        -423.283

Information Criteria

          Number of Free Parameters                13

          Akaike (AIC)                             876.914

          Bayesian (BIC)                           910.781

          Sample-Size Adjusted BIC         869.724

            (n* = (n + 2) / 24)

RMSEA (Root Mean Square Error Of Approximation)

          Estimate                           0.259

          90 Percent C.I.                 [0.052,  0.528]
SRMR (Standardized Root Mean Square Residual)

          Value                              0.109

MODEL RESULTS

                                                    
       Two-Tailed

                    Estimate       S.E.  Est./S.E.    P-Value

Group AVERAGE

 Y        ON

    M                  0.348      0.144      2.405      0.016

    X                  0.036      0.197      0.182      0.856

 M        ON

    X                  0.488      0.102      4.781      0.000

 Intercepts

    M                -30.968      7.148     -4.332      0.000

    Y                 -0.610     13.575     -0.045      0.964

 Residual Variances

    M                  1.080      0.220      4.898      0.000

    Y                  1.065      0.213      5.000      0.000


Group FIT

 Y        ON

    M                  0.451      0.142      3.187      0.001

    X                  0.208      0.129      1.607      0.108

 M        ON

    X                  0.488      0.102      4.781      0.000

 Intercepts

    M                -31.157      7.158     -4.352      0.000

    Y                -12.713      8.917     -1.426      0.154

 Residual Variances

    M                  0.939      0.192      4.898      0.000

    Y                  0.912      0.182      5.000      0.000

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                                                    Two-Tailed

                    Estimate       S.E.  Est./S.E.    P-Value


Group AVERAGE

Effects from X to Y


  Total                    0.205      0.172      1.193      0.233

  Total indirect       0.169      0.079      2.149      0.032

  Specific indirect

    Y

    M

    X                  0.169      0.079      2.149      0.032

  Direct

    Y

    X                  0.036      0.197      0.182      0.856

Group FIT

Effects from X to Y

  Total                    0.428      0.130      3.283      0.001

  Total indirect       0.220      0.083      2.652      0.008

  Specific indirect

    Y

    M

    X                  0.220      0.083      2.652      0.008

  Direct

    Y

    X                  0.208      0.129      1.607      0.108

NEW KEYWORD:


A “grouping is” keyword is used to specify the grouping variable in your dataset. Define levels of this variable in parentheses.





Specify your overall model regression equations





Specify a different model statement for each level of the moderator variable. Number each parameter estimated in the models by specifying “(#)”. If you want to restrict the parameter to be equal across groups, use the same number to identify the parameter across model statements (see M on X statements). If you want to allow the coefficient to vary across groups use different numbers to identify the parameters across model statements.





NOTE:


You get different sample statistics for each group.





You get individual model parameters for each group.





You get direct and indirect effects for each group.








