Psychology 591 Mediation Analysis
Multiple Mediator Model Example: Word Experiment 


This handout demonstrates an example of multiple mediator model using the Word experiment data. Single sample and percentile bootstrap analyses are illustrated. X is randomization to primary or secondary rehearsal, M1 is tendency to use imagery to remember the words, M2 is to use repetition to remember the words, and Y is number of words recalled.


MPlus Syntax:

    TITLE: WORD EXPERIMENT ;
    DATA:
        File is 'WorddataFull.txt';
    VARIABLE:
        MISSING ARE ALL . ;
        Names are s X concrete abstract Y M1 M2 gender verbal quant 
                  remember understand enjoy enjoygen knownmnemo usedmnemo 
                  knownmnemo1 knownmnemo2 usedmnemo1 usedmnemo2;
        Usevariables are X Y M1 M2;
       !x=condition, y= words remembered, m1=imagery, m2=repetition;
    ANALYSIS:
    MODEL:
        M1 on X;
        M2 on X;
        Y on X M1 M2;     
        M1 with M2;
        MODEL INDIRECT:
        Y ind X;
    OUTPUT:
    Cinterval tech1 tech3;

Output:

SUMMARY OF ANALYSIS
Number of groups                                                 1
Number of observations                                        45
Number of dependent variables                             3
Number of independent variables                          1
Number of continuous latent variables                  0

Observed dependent variables
  Continuous
   Y           M1          M2
Observed independent variables
   X

TESTS OF MODEL FIT

Chi-Square Test of Model Fit
          Value                              0.000
          Degrees of Freedom          0
          P-Value                           0.000
Chi-Square Test of Model Fit for the Baseline Model
          Value                             61.710
          Degrees of Freedom            6
          P-Value                           0.0000
CFI/TLI
          CFI                                1.000
          TLI                                1.000
Loglikelihood
          H0 Value                        -334.119
          H1 Value                        -334.119
Information Criteria
          Number of Free Parameters    12
          Akaike (AIC)                     692.237
          Bayesian (BIC)                   713.917
          Sample-Size Adjusted BIC         676.303
            (n* = (n + 2) / 24)
RMSEA (Root Mean Square Error Of Approximation)
          Estimate                           0.00
          90 Percent C.I.                    0.000  0.000
          Probability RMSEA <= .05           0.000

SRMR (Standardized Root Mean Square Residual)
          Value                              0.000




MODEL RESULTS
                                                                 Two-Tailed
                       Estimate       S.E.  Est./S.E.    P-Value

 M1       ON
    X                  3.505      0.673      5.205      0.000

 M2       ON
    X                 -2.906      0.532     -5.462      0.000

 Y        ON
    X                  1.320      1.437      0.918      0.358
    M1                0.702      0.239      2.941      0.003
    M2                0.379      0.304      1.246      0.213

M1       WITH
    M2                -1.140      0.615     -1.853      0.064

 Intercepts
    Y                  5.864      3.014      1.946      0.052
    M1                4.542      0.455      9.990      0.000
    M2                8.000      0.359     22.308      0.000

 Residual Variances
    Y                 11.356      2.408      4.715      0.000
    M1                 4.961      1.060      4.682      0.000
    M2                 3.087      0.658      4.690      0.000


TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

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

Effects from X to Y

  Total                    2.679      1.103      2.428      0.015
  Total indirect       1.359      1.120      1.213      0.225

  Specific indirect

    Y
    M1
    X                  2.460      0.953      2.582      0.010

    Y
    M2
    X                 -1.101      0.912     -1.208      0.227

  Direct
    Y
    X                  1.320      1.437      0.918      0.358


CONFIDENCE INTERVALS OF MODEL RESULTS

            Lower .5%  Lower 2.5%    Lower 5%    Estimate    Upper 5%  Upper 2.5%   Upper .5%

 M1       ON
    X                1.770       2.185       2.397       3.505       4.613       4.825       5.240

 M2       ON
    X               -4.277      -3.950      -3.782      -2.906      -2.031      -1.863      -1.536

 Y        ON
    X               -2.382      -1.497      -1.044       1.320       3.684       4.137       5.022
    M1              0.087       0.234       0.309       0.702       1.094       1.170       1.317
    M2             -0.404      -0.217      -0.121       0.379       0.879       0.975       1.162

 M1       WITH
    M2              -2.724      -2.345      -2.151      -1.140      -0.128       0.066       0.445

 Intercepts
    Y               -1.900      -0.043       0.906       5.864      10.822      11.772      13.628
    M1               3.371       3.651       3.794       4.542       5.290       5.433       5.713
    M2               7.076       7.297       7.410       8.000       8.590       8.703       8.924

 Residual Variances
    Y                5.153       6.636       7.394      11.356      15.317      16.076      17.559
    M1               2.231       2.884       3.218       4.961       6.704       7.037       7.690
    M2               1.391       1.797       2.004       3.087       4.169       4.376       4.782

CONFIDENCE INTERVALS OF TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

              Lower .5%  Lower 2.5%    Lower 5%    Estimate    Upper 5%  Upper 2.5%   Upper .5%

Effects from X to Y
  Total                 -0.164       0.516       0.863       2.679       4.494       4.841       5.521
  Total indirect    -1.527      -0.837      -0.484       1.359       3.201       3.554       4.244

  Specific indirect
    Y
    M1
    X                0.006       0.593       0.893       2.460       4.027       4.327       4.914

    Y
    M2
    X               -3.450      -2.889      -2.602      -1.101       0.399       0.686       1.248

  Direct
    Y
    X               -2.382      -1.497      -1.044       1.320       3.684       4.137       5.022


TECHNICAL 1 OUTPUT

     PARAMETER SPECIFICATION

           NU
               Y             M1            M2            X
      1           0             0             0             0

           LAMBDA
               Y             M1            M2            X
Y                  0             0             0             0
 M1               0             0             0             0
 M2               0             0             0             0
 X                  0             0             0             0

           THETA
               Y             M1            M2            X
Y                  0
 M1               0             0
 M2               0             0             0
 X                  0             0             0             0

           ALPHA
               Y             M1            M2            X
      1           1             2             3             0
           BETA
               Y             M1            M2            X
Y                  0             4             5             6
 M1               0             0             0             7
 M2               0             0             0             8
 X                  0             0             0             0

           PSI
                Y             M1            M2            X
Y                  9
 M1               0            10
 M2               0            11            12
 X                  0             0             0             0

TECHNICAL 3 OUTPUT

           ESTIMATED COVARIANCE MATRIX FOR PARAMETER ESTIMATES
                  1               2                  3                4                5
      1         9.084
      2         0.000         0.207
      3         0.000        -0.047         0.129
      4        -0.426         0.000         0.000         0.057
      5        -0.835         0.000         0.000         0.021         0.092
      6        -1.425         0.000         0.000        -0.137         0.197
      7         0.008        -0.207         0.047        -0.003         0.001
      8         0.035         0.047        -0.129         0.000        -0.004
      9         0.080         0.000         0.000        -0.009        -0.005
     10         0.000         0.000         0.000         0.001        -0.001
     11        -0.007         0.000         0.000         0.000         0.001
     12        -0.002         0.000         0.000         0.000         0.000

           ESTIMATED COVARIANCE MATRIX FOR PARAMETER ESTIMATES
                  6                  7                8                9              10
      6         2.065
      7         0.007         0.454
      8        -0.014        -0.105         0.283
      9         0.000         0.023         0.003         5.799
     10         0.001        -0.011         0.003        -0.017         1.123
     11         0.003         0.001        -0.004        -0.002        -0.257
     12         0.001         0.000        -0.001         0.000         0.059


Percentile Bootstrap Mplus Syntax::

    TITLE: WORD EXPERIMENT ;
    DATA:
[bookmark: _GoBack]        File is 'WorddataFull.txt';
    VARIABLE:
        MISSING ARE ALL . ;
        Names are s X concrete abstract Y M1 M2 gender verbal quant 
                  remember understand enjoy enjoygen knownmnemo usedmnemo 
                  knownmnemo1 knownmnemo2 usedmnemo1 usedmnemo2;
        Usevariables are X Y M1 M2;
       !x=condition, y= words remembered, m1=imagery, m2=repetition;
    ANALYSIS:
        Bootstrap = 1000;
    MODEL:
        M1 on X;
        M2 on X;
        Y on X M1 M2;   
        M1 with M2;  
        MODEL INDIRECT:
        Y ind X;
    OUTPUT:
    Cinterval(Bootstrap);

Output:

SUMMARY OF ANALYSIS

Number of groups                                                 1
Number of observations                                       45
Number of dependent variables                             3
Number of independent variables                          1
Number of continuous latent variables                  0

Observed dependent variables
  Continuous
   Y           M1          M2
Observed independent variables
   X

TESTS OF MODEL FIT

Chi-Square Test of Model Fit
          Value                              0.000
          Degrees of Freedom             0
          P-Value                           0.000
Chi-Square Test of Model Fit for the Baseline Model
          Value                             61.710
          Degrees of Freedom             6
          P-Value                           0.0000
CFI/TLI
          CFI                                1.000
          TLI                                1.000
Loglikelihood
          H0 Value                        -334.119
          H1 Value                        -334.119

Information Criteria
          Number of Free Parameters             12
          Akaike (AIC)                     692.237
          Bayesian (BIC)                   713.917
          Sample-Size Adjusted BIC         676.303
            (n* = (n + 2) / 24)
RMSEA (Root Mean Square Error Of Approximation)
          Estimate                           0.000
          90 Percent C.I.                    0.000  0.000
          Probability RMSEA <= .05           0.000
SRMR (Standardized Root Mean Square Residual)
          Value                              0.000


MODEL RESULTS
                                                                 Two-Tailed
                     Estimate       S.E.  Est./S.E.    P-Value

M1       ON
    X                  3.505      0.649      5.404      0.000

 M2       ON
    X                 -2.906      0.552     -5.265      0.000

 Y        ON
    X                  1.320      1.446      0.913      0.361
    M1                 0.702      0.236      2.969      0.003
    M2                 0.379      0.274      1.384      0.166

 M1       WITH
    M2                -1.140      0.604     -1.886      0.059

 Intercepts
    Y                  5.864      2.631      2.229      0.026
    M1                 4.542      0.591      7.687      0.000
    M2                 8.000      0.276     28.987      0.000

 Residual Variances
    Y                 11.356      1.962      5.789      0.000
    M1                 4.961      0.892      5.559      0.000
    M2                 3.087      0.774      3.987      0.000

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

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

Effects from X to Y

  Total                    2.679      1.117      2.399      0.016
  Total indirect       1.359      1.113      1.221      0.222

  Specific indirect
    Y
    M1
    X                  2.460      0.811      3.033      0.002

    Y
    M2
    X                  -1.101      0.862     -1.278      0.201

  Direct
    Y
    X                  1.320      1.446      0.913      0.361

CONFIDENCE INTERVALS OF MODEL RESULTS

              Lower .5%  Lower 2.5%    Lower 5%    Estimate    Upper 5%  Upper 2.5%   Upper .5%

 M1       ON
    X                1.847       2.249       2.443       3.505       4.577       4.828       5.142

 M2       ON
    X               -4.348      -3.969      -3.807      -2.906      -2.024      -1.822      -1.408

 Y        ON
    X               -2.095      -1.354      -0.933       1.320       3.898       4.246       5.575
    M1              -0.009       0.204       0.306       0.702       1.069       1.128       1.229
    M2              -0.475      -0.210      -0.092       0.379       0.793       0.875       1.035

 M1       WITH
    M2              -2.953      -2.335      -2.101      -1.140      -0.181      -0.097       0.198

 Intercepts
    Y               -0.563       0.742       1.656       5.864      10.344      11.094      13.151
    M1               3.000       3.393       3.588       4.542       5.522       5.677       6.158
    M2               7.192       7.381       7.500       8.000       8.417       8.500       8.609

 Residual Variances
    Y                5.986       6.926       7.397      11.356      13.920      14.491      15.951
    M1               2.557       3.090       3.302       4.961       6.275       6.556       7.077
    M2               1.179       1.540       1.728       3.087       4.310       4.620       5.223


CONFIDENCE INTERVALS OF TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

              Lower .5%  Lower 2.5%    Lower 5%    Estimate    Upper 5%  Upper 2.5%   Upper .5%

Effects from X to Y

  Total                -0.110       0.457       0.794       2.679       4.510       4.845       5.540
  Total indirect    -2.025      -1.059      -0.322       1.359       3.195       3.637       4.180

  Specific indirect
    Y
    M1
    X               -0.036       0.823       1.112       2.460       3.735       3.985       4.512

    Y
    M2
    X               -3.662      -2.989      -2.495      -1.101       0.303       0.561       1.287

  Direct
    Y
    X               -2.095      -1.354      -0.933       1.320       3.898       4.246       5.575
1

