* Direct effect of x on y, not mediated by m is 1.2
* Indirect effect of x on y, via m is 1.36 (1.7*.8)
* Total effect of x on y is 1.2+1.36=2.56 and there is no interaction between m and x

clear
set seed 9055797
set obs 100000
gen x=runiform()<.5
gen m=1.7*x+rnormal()*0.3
gen y=1.2*x+.8*m+rnormal()*3.7

Use Barron Kenny 
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  12034.78
       Model |  166117.401         1  166117.401   Prob > F        =    0.0000
    Residual |  1380283.98    99,998  13.8031159   R-squared       =    0.1074
-------------+----------------------------------   Adj R-squared   =    0.1074
       Total |  1546401.38    99,999  15.4641685   Root MSE        =    3.7153

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   2.577732   .0234973   109.70   0.000     2.531677    2.623786
       _cons |  -.0056255   .0166086    -0.34   0.735    -.0381783    .0269272
------------------------------------------------------------------------------

. * total effect
. scalar total_effect=_b[x]

. di total_effect
2.5777316

. * effect of mediator on x
. reg m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     >  99999.00
       Model |  72301.1912         1  72301.1912   Prob > F        =    0.0000
    Residual |  9041.48726    99,998  .090416681   R-squared       =    0.8888
-------------+----------------------------------   Adj R-squared   =    0.8888
       Total |  81342.6785    99,999  .813434919   Root MSE        =    .30069

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   1.700603   .0019018   894.23   0.000     1.696875     1.70433
       _cons |   .0007073   .0013442     0.53   0.599    -.0019273     .003342
------------------------------------------------------------------------------

. scalar mediator_effect=_b[x]

. 
. reg y m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =   6258.81
       Model |  172042.168         2  86021.0839   Prob > F        =    0.0000
    Residual |  1374359.22    99,997  13.7440045   R-squared       =    0.1113
-------------+----------------------------------   Adj R-squared   =    0.1112
       Total |  1546401.38    99,999  15.4641685   Root MSE        =    3.7073

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |   .8094979   .0389885    20.76   0.000     .7330808    .8859149
           x |   1.201097   .0703276    17.08   0.000     1.063256    1.338939
       _cons |  -.0061981   .0165731    -0.37   0.708    -.0386811    .0262849
------------------------------------------------------------------------------

. * direct effect
. scalar direct_effect=_b[x]

. di direct_effect
1.2010974

. scalar direct_effect_m=_b[m]

. * indirect effect
. di total_effect - direct_effect
1.3766342

. 
. di mediator_effect*direct_effect_m
1.3766342



Check that you could get the right answer if you controlled for c
clear
set seed 9055797
set obs 100000
gen x=runiform()<.5
gen c=1.2*rnormal()
gen m=1.7*x+c+rnormal()
gen y=1.2*x+.8*m+2.2*c+rnormal()*3.7

. * without confounder - biased
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =   6153.24
       Model |  167955.512         1  167955.512   Prob > F        =    0.0000
    Residual |  2729489.51    99,998   27.295441   R-squared       =    0.0580
-------------+----------------------------------   Adj R-squared   =    0.0580
       Total |  2897445.02    99,999    28.97474   Root MSE        =    5.2245

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   2.591954   .0330427    78.44   0.000     2.527191    2.656717
       _cons |   .0070215   .0233556     0.30   0.764    -.0387552    .0527982
------------------------------------------------------------------------------

. * total effect
. scalar total_effect=_b[x]

. di total_effect
2.5919538

. * effect of mediator on x
. reg m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  29705.85
       Model |  72852.3819         1  72852.3819   Prob > F        =    0.0000
    Residual |      245241    99,998  2.45245905   R-squared       =    0.2290
-------------+----------------------------------   Adj R-squared   =    0.2290
       Total |  318093.382    99,999  3.18096563   Root MSE        =     1.566

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   1.707073   .0099045   172.35   0.000      1.68766    1.726485
       _cons |   .0011559   .0070008     0.17   0.869    -.0125655    .0148774
------------------------------------------------------------------------------

. scalar mediator_effect=_b[x]

. 
. reg y m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =  37817.02
       Model |  1247760.56         2   623880.28   Prob > F        =    0.0000
    Residual |  1649684.46    99,997  16.4973395   R-squared       =    0.4306
-------------+----------------------------------   Adj R-squared   =    0.4306
       Total |  2897445.02    99,999    28.97474   Root MSE        =    4.0617

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |   2.098341   .0082018   255.84   0.000     2.082266    2.114417
           x |  -.9900673   .0292562   -33.84   0.000    -1.047409   -.9327255
       _cons |    .004596   .0181574     0.25   0.800    -.0309922    .0401842
------------------------------------------------------------------------------

. * direct effect
. scalar direct_effect=_b[x]

. di direct_effect
-.99006731

. scalar direct_effect_m=_b[m]

. * indirect effect
. di total_effect - direct_effect
3.5820211

. 
. di mediator_effect*direct_effect_m
3.5820211


. * with confounder - unbiased
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =   6153.24
       Model |  167955.512         1  167955.512   Prob > F        =    0.0000
    Residual |  2729489.51    99,998   27.295441   R-squared       =    0.0580
-------------+----------------------------------   Adj R-squared   =    0.0580
       Total |  2897445.02    99,999    28.97474   Root MSE        =    5.2245

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   2.591954   .0330427    78.44   0.000     2.527191    2.656717
       _cons |   .0070215   .0233556     0.30   0.764    -.0387552    .0527982
------------------------------------------------------------------------------

. * total effect
. scalar total_effect=_b[x]

. di total_effect
2.5919538

. * effect of mediator on x
. reg m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  29705.85
       Model |  72852.3819         1  72852.3819   Prob > F        =    0.0000
    Residual |      245241    99,998  2.45245905   R-squared       =    0.2290
-------------+----------------------------------   Adj R-squared   =    0.2290
       Total |  318093.382    99,999  3.18096563   Root MSE        =     1.566

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   1.707073   .0099045   172.35   0.000      1.68766    1.726485
       _cons |   .0011559   .0070008     0.17   0.869    -.0125655    .0148774
------------------------------------------------------------------------------

. scalar mediator_effect=_b[x]

. 
. reg y m x c

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(3, 99996)     =  37213.79
       Model |  1528438.63         3  509479.544   Prob > F        =    0.0000
    Residual |  1369006.39    99,996  13.6906115   R-squared       =    0.5275
-------------+----------------------------------   Adj R-squared   =    0.5275
       Total |  2897445.02    99,999    28.97474   Root MSE        =    3.7001

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |   .8132978   .0116779    69.64   0.000     .7904094    .8361863
           x |   1.198347    .030723    39.00   0.000      1.13813    1.258564
           c |    2.17707   .0152048   143.18   0.000     2.147269    2.206871
       _cons |  -.0000781   .0165409    -0.00   0.996     -.032498    .0323418
------------------------------------------------------------------------------

. * direct effect
. scalar direct_effect=_b[x]

. di direct_effect
1.1983472

. scalar direct_effect_m=_b[m]

. * indirect effect
. di total_effect - direct_effect
1.3936066

. 
. di mediator_effect*direct_effect_m
1.3883584



Mediator with measurement error
. gen m_err = m + rnormal()*0.2

. * with confounder and mediator with measurement error
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =   6153.24
       Model |  167955.512         1  167955.512   Prob > F        =    0.0000
    Residual |  2729489.51    99,998   27.295441   R-squared       =    0.0580
-------------+----------------------------------   Adj R-squared   =    0.0580
       Total |  2897445.02    99,999    28.97474   Root MSE        =    5.2245

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   2.591954   .0330427    78.44   0.000     2.527191    2.656717
       _cons |   .0070215   .0233556     0.30   0.764    -.0387552    .0527982
------------------------------------------------------------------------------

. * total effect
. scalar total_effect=_b[x]

. di total_effect
2.5919538

. * effect of mediator on x
. reg m_err x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  29307.99
       Model |  72917.8788         1  72917.8788   Prob > F        =    0.0000
    Residual |  248793.678    99,998  2.48798654   R-squared       =    0.2267
-------------+----------------------------------   Adj R-squared   =    0.2266
       Total |  321711.557    99,999  3.21714774   Root MSE        =    1.5773

------------------------------------------------------------------------------
       m_err |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |    1.70784   .0099759   171.20   0.000     1.688287    1.727393
       _cons |   .0006985   .0070513     0.10   0.921    -.0131219     .014519
------------------------------------------------------------------------------

. scalar mediator_effect=_b[x]

. 
. reg y m_err x c

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(3, 99996)     =  37060.14
       Model |   1525450.3         3  508483.435   Prob > F        =    0.0000
    Residual |  1371994.72    99,996   13.720496   R-squared       =    0.5265
-------------+----------------------------------   Adj R-squared   =    0.5265
       Total |  2897445.02    99,999    28.97474   Root MSE        =    3.7041

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
       m_err |    .780022   .0114734    67.99   0.000     .7575343    .8025098
           x |   1.254471   .0305236    41.10   0.000     1.194645    1.314297
           c |   2.211133   .0150464   146.95   0.000     2.181642    2.240623
       _cons |   .0002208   .0165589     0.01   0.989    -.0322345     .032676
------------------------------------------------------------------------------

. * direct effect
. scalar direct_effect=_b[x]

. di direct_effect
1.2544709

. scalar direct_effect_m=_b[m]

. * indirect effect with measurement error of mediator
. di total_effect - direct_effect
1.337483

. 
. di mediator_effect*direct_effect_m
1.3321527


Controlled direct effect
. gen id=_n

. 
. expand 3
(200,000 observations created)

. sort id

. by id: gen copy=_n

. replace m=0 if copy==2
(100,000 real changes made)

. replace x=0 if copy==2
(49,961 real changes made)

. replace y=. if copy==2
(100,000 real changes made, 100,000 to missing)

. replace m=0 if copy==3
(100,000 real changes made)

. replace x=1 if copy==3
(50,039 real changes made)

. replace y=. if copy==3
(100,000 real changes made, 100,000 to missing)

. *reg m x c if copy==1
. *predict m if copy>1
. gen mx=m*x

. reg y x c m mx if copy==1

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(4, 99995)     =  27910.08
       Model |  1528439.01         4  382109.752   Prob > F        =    0.0000
    Residual |  1369006.02    99,995  13.6907447   R-squared       =    0.5275
-------------+----------------------------------   Adj R-squared   =    0.5275
       Total |  2897445.02    99,999    28.97474   Root MSE        =    3.7001

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   1.196213   .0333099    35.91   0.000     1.130926      1.2615
           c |   2.177069   .0152048   143.18   0.000     2.147267     2.20687
           m |   .8120681    .013833    58.71   0.000     .7849557    .8391805
          mx |   .0024783   .0149437     0.17   0.868    -.0268111    .0317678
       _cons |  -.0000767   .0165409    -0.00   0.996    -.0324967    .0323434
------------------------------------------------------------------------------

. predict cf_y_x0_m0 if copy==2
(option xb assumed; fitted values)
(200,000 missing values generated)

. predict cf_y_x1_m0 if copy==3
(option xb assumed; fitted values)
(200,000 missing values generated)

. * What's the average value of y if x is set to 0 and m is set to 0?
. sum cf_y_x0_m0 if copy==2

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
  cf_y_x0_m0 |    100,000    .0087048    2.618511  -12.69995   11.95033

. scalar mean_cf_y_x0_m0=r(mean)

. * What the average potential outcome for y if x is set to 1 and m is set to 0?
. sum cf_y_x1_m0 if copy==3

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
  cf_y_x1_m0 |    100,000    1.204918    2.618511  -11.50374   13.14654

. scalar mean_cf_y_x1_m0=r(mean)

. * or you can just summarize
. sum

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    300,000      .49987    .5000008          0          1
           c |    300,000    .0040336    1.202765  -5.833475   5.489219
           m |    300,000    .2846755     1.10562   -5.93522   8.314306
           y |    100,000    1.301988    5.382819  -27.16694    23.3417
       m_err |    300,000    .8539524    1.793635  -5.987509   8.066499
-------------+---------------------------------------------------------
          id |    300,000     50000.5    28867.56          1     100000
        copy |    300,000           2    .8164979          1          3
          mx |    300,000    .2844827     .900537  -4.736039   8.314306
  cf_y_x0_m0 |    100,000    .0087048    2.618511  -12.69995   11.95033
  cf_y_x1_m0 |    100,000    1.204918    2.618511  -11.50374   13.14654

. reg y x 

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =   6153.24
       Model |  167955.512         1  167955.512   Prob > F        =    0.0000
    Residual |  2729489.51    99,998   27.295441   R-squared       =    0.0580
-------------+----------------------------------   Adj R-squared   =    0.0580
[bookmark: _GoBack]       Total |  2897445.02    99,999    28.97474   Root MSE        =    5.2245

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |   2.591954   .0330427    78.44   0.000     2.527191    2.656717
       _cons |   .0070215   .0233556     0.30   0.764    -.0387552    .0527982
------------------------------------------------------------------------------

. dis "Estimated direct effect of x, setting m to 0, is: " round(mean_cf_y_x1_m0-mean_cf_y_x0_m0,.001)
Estimated direct effect of x, setting m to 0, is: 1.196
