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Mediation Analysis   

This handout presents the data set with 6 observations used to demonstrate bootstrap sampling. This handout also includes an Mplus program and output for estimating the single mediator model and confidence limits for the mediated effect. The handout also includes a second Mplus program that computes bootstrap sampling confidence intervals and at the end of the handout are the confidence limits from a bias corrected bootstrap analysis. The purpose of this handout is to (1) show general Mplus commands, (2) show special Mplus commands for mediated/indirect effects, and (3) to show commands for bootstrapped confidence limits in Mplus. The same general program is used to obtain bootstrap confidence intervals for any model.
COMMENTS ARE IN BOLD.
DATA USED TO ILLUSTRATE BOOTSTRAP SAMPLING. THE FILE NAME IS ‘BOOT.TXT’
Obs
 x
 m
  y

   
1      1     2     -4

  
2      1     5     -6

   
3      2     8    -14

   
4      2     9    -16

   
5     -1    -7     12

   
6      0     0     -1 
THE FIRST MPLUS PROGRAM ANALYZES THE DATA AS A SINGLE SAMPLE. 
TITLE: Class Example with N = 6 Single Mediator Model

  DATA:

      File is 'c:\boot.txt'; READS IN FILE BOOT.TXT.
  VARIABLE:

      Names are s x m y;

      Usevariables are x m y;

  ANALYSIS:

  MODEL:  MODEL STATEMENT SPECIFIES THE TWO EQUATIONS FOR THE MEDIATION MODEL.
      m on x;

      y on m x;

  MODEL INDIRECT:
MODEL INDIRECT WILL ESTIMATE THE INDIRECT EFFECT OF X ON Y.
      y ind x;
  OUTPUT:

      Cinterval;
CINTERVAL WILL PRODUCE CONFIDENCE LIMITS FOR ALL ESTIMATES.
MODEL RESULTS

                   Estimates     S.E.  Est./S.E.

 M        ON

    X              
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=  4.951    0.422     11.720

 Y        ON

    M             
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 = -1.297    0.401     -3.233

    X              
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= -2.043    2.029     -1.007
Residual Variances
    M             
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e

=  1.220    0.704      1.732

    Y             
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e

=  1.177    0.680      1.732
TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                   Estimates     S.E.  Est./S.E.

Effects from X to Y

  Total     
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+ 
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 = -8.463    0.687    -12.315

  Total indirect 
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= -6.420    2.060     -3.116

  Specific indirect

    Y

    M

    X        
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  =    -6.420    2.060     -3.116

  Direct

    Y

    X          
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 =    -2.043    2.029     -1.007

CONFIDENCE INTERVALS OF MODEL RESULTS

                   Lower .5%  Lower 2.5%  Estimates  Upper 2.5%  Upper .5%
 M        ON

    X            
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   3.863       4.123      4.951       5.779      6.039

 Y        ON

    M           
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   -2.330      -2.083     -1.297      -0.511     -0.264

    X           
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   -7.269      -6.020     -2.043       1.933      3.183

 Residual Variances

    M          
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   -0.594      -0.160      1.220       2.600      3.033

    Y          
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   -0.573      -0.155      1.177       2.509      2.928

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                      Lower .5%  Lower 2.5%  Estimates  Upper 2.5%  Upper .5%

Effects from X to Y

  Total   
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+ 
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      -10.234      -9.810     -8.463      -7.116     -6.693

  Total indirect  
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  -11.727     -10.458     -6.420      -2.382     -1.114

  Specific indirect

    Y

    M

    X         
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      -11.727     -10.458     -6.420      -2.382     -1.114

  Direct

    Y

    X          
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      -7.269      -6.020     -2.043       1.933      3.183

THE SECOND MPLUS PROGRAM ANALYZES THE DATA USING BOOTSTRAP SAMPLING. 

  TITLE: Class Bootstrap Example with N = 6 Single Mediator Model

  DATA:

      File is 'c:\boot.txt';

  VARIABLE:

      Names are s x m y;

      Usevariables are x m y;

  ANALYSIS:

      Bootstrap = 1000; 1000 BOOTSTRAP SAMPLES ARE REQUESTED.
  MODEL:

      m on x;

      y on m x;

  MODEL INDIRECT:

      y ind x;

  OUTPUT:

  Cinterval(Bootstrap); 

CINTERVAL(BOOTSTRAP) WILL PRODUCE BOOTSTRAP CONFIDENCE LIMITS FOR ALL ESTIMATES.  CINTERVAL(BCBOOTSTRAP) COMPUTESE BIAS CORRRECTED BOOTSTRAP CONFIDENCE INTERVALS.                   
MODEL RESULTS

                   Estimates     S.E.  Est./S.E.

 M        ON

    X            
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 = 4.951    0.361     13.725

 Y        ON

    M          
[image: image22.wmf]b

ˆ

 =  -1.297    0.579     -2.238

    X          
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 =  -2.043    2.823     -0.724

 Residual Variances

    M         
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 =   1.220    0.364      3.349

    Y         
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 =   1.177    0.599      1.965

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                   Estimates     S.E.  Est./S.E.

Effects from X to Y

  Total    
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  = -8.463    0.757    -11.185

  Total indirect 
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= -6.420    2.797     -2.296

  Specific indirect

    Y

    M

    X        
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  =       -6.420    2.797     -2.296

  Direct

    Y

    X        
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  =       -2.043    2.823     -0.724

CONFIDENCE INTERVALS OF MODEL RESULTS

                   Lower .5%  Lower 2.5%  Estimates  Upper 2.5%  Upper .5%

 M        ON

    X             
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  3.900       4.000      4.951       5.415      5.500

 Y        ON

    M        
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      -2.162      -2.148     -1.297       0.250      0.800

    X        
[image: image33.wmf]'

ˆ

c

     -10.400      -8.000     -2.043       2.080      2.155

 Residual Variances

    M           
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   0.161       0.207      1.220       1.583      1.889

    Y           
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   0.002       0.003      1.177       1.784      1.841

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                   Lower .5%  Lower 2.5%  Estimates  Upper 2.5%  Upper .5%

Effects from X to Y

  Total    
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     -10.500     -10.000     -8.463      -6.800     -6.118

  Total indirect 
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   -10.993     -10.472     -6.420       1.069      3.400

  Specific indirect

    Y

    M

    X           
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    -10.993     -10.472     -6.420       1.069      3.400

  Direct

    Y

    X           
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    -10.400      -8.000     -2.043       2.080      2.155
RESULTS FROM A BIAS CORRECTED BOOTSTRAP SAMPLING IN MPLUSPROGRAM.

TOTAL, TOTAL INDIRECT, SPECIFIC INDIRECT, AND DIRECT EFFECTS

                   Lower .5%  Lower 2.5%  Estimates  Upper 2.5%  Upper .5%

Effects from X to Y

  Total 
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     -10.500     -10.000     -8.463      -6.800     -6.000

  Total indirect
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 -11.069     -10.892     -6.420      -1.753      1.400

  Specific indirect

    Y

    M

    X         
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    -11.069     -10.892     -6.420      -1.753      1.400

  Direct

    Y

    X            
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  -10.400      -7.949     -2.043       2.105      2.176
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