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. doedit "C:\Users\eduar\OneDrive\Documents\PhD\First Year\3. Spring\EPI 265\Week 8\Assignment\maria code adapted to my case.do" 


*Exposure (x)- Exercise
*Mediator (m)- BMI
*Outcome (y)- Glucose
*Confounder (c)- Age

*DE: -10
*IE: -3 
*TE: -13
. 



. do "C:\Users\eduar\AppData\Local\Temp\STD54b0_000000.tmp"

. clear

. set seed 12345

. set obs 100000
number of observations (_N) was 0, now 100,000

. gen x=runiform()<.4

. gen c=rnormal(45,5)

. gen m= (-2)*x + 5+ (0.001)*c + rnormal(20,3)
[bookmark: _GoBack] 
. gen y= (-10)*x + (1.5)*m + (2)*c + rnormal()

. 
. sum 

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    100,000      .39982    .4898636          0          1
           c |    100,000    44.99309    4.999667   22.91095   67.77718
           m |    100,000     24.2521    3.163462   8.615511   38.34525
           y |    100,000    122.3619    12.73383   70.34695   175.3161

. 
. * Use BK
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  33864.37
       Model |  4102024.63         1  4102024.63   Prob > F        =    0.0000
    Residual |    12112856    99,998  121.130983   R-squared       =    0.2530
-------------+----------------------------------   Adj R-squared   =    0.2530
       Total |  16214880.6    99,999  162.150428   Root MSE        =    11.006

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -13.07453   .0710484  -184.02   0.000    -13.21378   -12.93528
       _cons |   127.5894   .0449249  2840.06   0.000     127.5013    127.6774
------------------------------------------------------------------------------

. scalar total_effect_est=_b[x]

. reg y m

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  31842.12
       Model |  3916229.76         1  3916229.76   Prob > F        =    0.0000
    Residual |  12298650.9    99,998  122.988968   R-squared       =    0.2415
-------------+----------------------------------   Adj R-squared   =    0.2415
       Total |  16214880.6    99,999  162.150428   Root MSE        =     11.09

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |   1.978216   .0110859   178.44   0.000     1.956487    1.999944
       _cons |   74.38605    .271135   274.35   0.000     73.85463    74.91748
------------------------------------------------------------------------------

. reg y m x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =  30243.52
       Model |  6111450.16         2  3055725.08   Prob > F        =    0.0000
    Residual |  10103430.5    99,997  101.037336   R-squared       =    0.3769
-------------+----------------------------------   Adj R-squared   =    0.3769
       Total |  16214880.6    99,999  162.150428   Root MSE        =    10.052

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |   1.491555   .0105766   141.02   0.000     1.470825    1.512285
           x |  -10.06769   .0683017  -147.40   0.000    -10.20156   -9.933816
       _cons |   90.21387   .2681855   336.39   0.000     89.68823    90.73951
------------------------------------------------------------------------------

. scalar biased_direct_effect_est=_b[x]

. 
. * Check that you could get the right answer if you controlled for c
. reg y m x c

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(3, 99996)     >  99999.00
       Model |  16115343.4         3  5371781.14   Prob > F        =    0.0000
    Residual |  99537.1939    99,996  .995411755   R-squared       =    0.9939
-------------+----------------------------------   Adj R-squared   =    0.9939
       Total |  16214880.6    99,999  162.150428   Root MSE        =     .9977

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           m |    1.50047   .0010498  1429.29   0.000     1.498412    1.502528
           x |  -10.00053   .0067794 -1475.12   0.000    -10.01381   -9.987237
           c |   2.000546   .0006311  3170.17   0.000     1.999309    2.001783
       _cons |  -.0399222   .0389757    -1.02   0.306    -.1163141    .0364697
------------------------------------------------------------------------------

. scalar direct_effect_est=_b[x]

. dis direct_effect_est
-10.000525

. dis in red "indirect effect estimated w/o control for c is: " round(total_effect_est-biased_direct_effect_est,.001)
indirect effect estimated w/o control for c is: -3.007

. dis in red "indirect effect estimated w/ control for c is: " round(total_effect_est-direct_effect_est,.001)
indirect effect estimated w/ control for c is: -3.074

. dis in red "total effect is: " round(total_effect_est,.001)
total effect is: -13.075

. 
. ** Check it w/ paramed (you may need to install)
. paramed y ,avar(x) mvar(m) a0(0) a1(1) m(0) yreg(linear) mreg(linear) cvars(c)

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(4, 99995)     >  99999.00
       Model |    16115345         4  4028836.24   Prob > F        =    0.0000
    Residual |  99535.6435    99,995  .995406205   R-squared       =    0.9939
-------------+----------------------------------   Adj R-squared   =    0.9939
       Total |  16214880.6    99,999  162.150428   Root MSE        =     .9977

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -9.936783   .0515221  -192.86   0.000    -10.03777   -9.835801
           m |   1.501544   .0013574  1106.17   0.000     1.498883    1.504204
      _x_X_m |  -.0026723   .0021413    -1.25   0.212    -.0068692    .0015245
           c |    2.00055   .0006311  3170.14   0.000     1.999313    2.001787
       _cons |  -.0670373   .0446221    -1.50   0.133     -.154496    .0204215
------------------------------------------------------------------------------

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =   5398.65
       Model |  97525.5392         2  48762.7696   Prob > F        =    0.0000
    Residual |  903213.582    99,997  9.03240679   R-squared       =    0.0975
-------------+----------------------------------   Adj R-squared   =    0.0974
       Total |  1000739.12    99,999  10.0074913   Root MSE        =    3.0054

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -2.015952   .0194013  -103.91   0.000    -2.053979   -1.977926
           c |  -.0016103   .0019009    -0.85   0.397    -.0053361    .0021155
       _cons |   25.13057   .0864221   290.79   0.000     24.96118    25.29996
------------------------------------------------------------------------------

             |   Estimate     Std Err   P>|z|   [95% Conf   Interval]
-------------+-------------------------------------------------------
         cde | -9.9367831   .05152205   0.000  -10.037766  -9.8357999
         nde | -10.003747   .00725446   0.000  -10.017966  -9.9895284
         nie | -3.0216537     .029271   0.000  -3.0790249  -2.9642826
         mte | -13.025401   .02980495   0.000  -13.083819  -12.966983

cde:controlled direct effect, nde:natural direct effect, nie:natural indirect effect, mte:marginal total effect

. 
. * Add some measurement error to see what happens
. gen m_measured=m+rnormal()*5

. sum

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    100,000      .39982    .4898636          0          1
           c |    100,000    44.99309    4.999667   22.91095   67.77718
           m |    100,000     24.2521    3.163462   8.615511   38.34525
           y |    100,000    122.3619    12.73383   70.34695   175.3161
  m_measured |    100,000    24.26368    5.917774  -1.328259   50.55862

. 
. * Redo above
. * Use BK
. reg y x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  33864.37
       Model |  4102024.63         1  4102024.63   Prob > F        =    0.0000
    Residual |    12112856    99,998  121.130983   R-squared       =    0.2530
-------------+----------------------------------   Adj R-squared   =    0.2530
       Total |  16214880.6    99,999  162.150428   Root MSE        =    11.006

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -13.07453   .0710484  -184.02   0.000    -13.21378   -12.93528
       _cons |   127.5894   .0449249  2840.06   0.000     127.5013    127.6774
------------------------------------------------------------------------------

. reg y m_measured

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =   7389.21
       Model |  1115730.73         1  1115730.73   Prob > F        =    0.0000
    Residual |  15099149.9    99,998  150.994519   R-squared       =    0.0688
-------------+----------------------------------   Adj R-squared   =    0.0688
       Total |  16214880.6    99,999  162.150428   Root MSE        =    12.288

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  m_measured |   .5644475   .0065664    85.96   0.000     .5515775    .5773174
       _cons |   108.6664   .1639941   662.62   0.000     108.3449    108.9878
------------------------------------------------------------------------------

. reg y m_measured x

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =  19992.30
       Model |  4631648.51         2  2315824.26   Prob > F        =    0.0000
    Residual |  11583232.1    99,997  115.835796   R-squared       =    0.2856
-------------+----------------------------------   Adj R-squared   =    0.2856
       Total |  16214880.6    99,999  162.150428   Root MSE        =    10.763

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  m_measured |   .3944482   .0058335    67.62   0.000     .3830146    .4058817
           x |  -12.27746    .070471  -174.22   0.000    -12.41559   -12.13934
       _cons |   117.6999   .1527103   770.74   0.000     117.4006    117.9993
------------------------------------------------------------------------------

. reg y m_measured x c

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(3, 99996)     >  99999.00
       Model |  14620116.3         3  4873372.11   Prob > F        =    0.0000
    Residual |  1594764.29    99,996  15.9482809   R-squared       =    0.9016
-------------+----------------------------------   Adj R-squared   =    0.9016
       Total |  16214880.6    99,999  162.150428   Root MSE        =    3.9935

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  m_measured |   .3976581   .0021645   183.72   0.000     .3934157    .4019006
           x |  -12.22183   .0261486  -467.40   0.000    -12.27308   -12.17058
           c |   1.998999   .0025259   791.39   0.000     1.994048     2.00395
       _cons |   27.65868   .1271049   217.61   0.000     27.40956    27.90781
------------------------------------------------------------------------------

. 
. 
. 
. 
. /*
> (1) make an identifier for your data (in stata, "gen id=_n")
> (2) make 3 copies of every observation (in stata, use "expand 3"); now you have 2 fake copies of each observation and one real copy.
> (3) for the first  "fake" copy of each observation, set x to 0, m to 0 and y to . 
> (4) for the second "fake" copy of each observation, set x to 1, m to 0 and y to .
> (5) estimate a regression model predicting the outcome as a function of exposure, mediator, the interaction of the exposure and mediator, 
>      and the mediator-outcome confounder (C), using only the real observations.
> (6) for the first fake copy of each observation, use the predict statement to predict the counterfactual value of y 
>     setting x to 0 and m to 0
> (7) for the second fake copy of each observation, use the predict statement to predict the counterfactual value of y
>     setting x to 1 and m to 0
> (8) estimate the controlled direct effect of x on y, setting m to 0
> 
> My naming convention is that cf_y_x0_m0 is the counterfactual value of y setting x to 0 and m to 0.
> and cf_y_x0_cf_m_x1 is the counterfactual vlaue of y setting x to 0 and m to the value it would take if x were set to 1
> */
. preserve

. *sample  1000 , count
. gen id=_n

. 
. expand 3
(200,000 observations created)

. sort id

. by id: gen copy=_n

. replace m=23 if copy==2
(100,000 real changes made)

. replace x=0 if copy==2
(39,982 real changes made)

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

. replace m=23 if copy==3
(100,000 real changes made)

. replace x=1 if copy==3
(60,018 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)     >  99999.00
       Model |    16115345         4  4028836.24   Prob > F        =    0.0000
    Residual |  99535.6435    99,995  .995406205   R-squared       =    0.9939
-------------+----------------------------------   Adj R-squared   =    0.9939
       Total |  16214880.6    99,999  162.150428   Root MSE        =     .9977

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -9.936783   .0515221  -192.86   0.000    -10.03777   -9.835801
           c |    2.00055   .0006311  3170.14   0.000     1.999313    2.001787
           m |   1.501544   .0013574  1106.17   0.000     1.498883    1.504204
          mx |  -.0026723   .0021413    -1.25   0.212    -.0068692    .0015245
       _cons |  -.0670373   .0446221    -1.50   0.133     -.154496    .0204215
------------------------------------------------------------------------------

. 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    124.4794    10.00208   80.30297   170.0601

. 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    114.4812    10.00208   70.30473   160.0619

. scalar mean_cf_y_x1_m0=r(mean)

. * or you can just summarize
. sum

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    300,000    .4666067    .4988845          0          1
           c |    300,000    44.99309     4.99965   22.91095   67.77718
           m |    300,000    23.41737    1.919427   8.615511   38.34525
           y |    100,000    122.3619    12.73383   70.34695   175.3161
  m_measured |    300,000    24.26368    5.917754  -1.328259   50.55862
-------------+---------------------------------------------------------
          id |    300,000     50000.5    28867.56          1     100000
        copy |    300,000           2    .8164979          1          3
          mx |    300,000    10.73758    11.53294          0   34.93155
  cf_y_x0_m0 |    100,000    124.4794    10.00208   80.30297   170.0601
  cf_y_x1_m0 |    100,000    114.4812    10.00208   70.30473   160.0619

. reg y x 

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(1, 99998)     =  33864.37
       Model |  4102024.63         1  4102024.63   Prob > F        =    0.0000
    Residual |    12112856    99,998  121.130983   R-squared       =    0.2530
-------------+----------------------------------   Adj R-squared   =    0.2530
       Total |  16214880.6    99,999  162.150428   Root MSE        =    11.006

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -13.07453   .0710484  -184.02   0.000    -13.21378   -12.93528
       _cons |   127.5894   .0449249  2840.06   0.000     127.5013    127.6774
------------------------------------------------------------------------------

. 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: -9.998

. 
. predict cf_y_x0 if copy==2
(option xb assumed; fitted values)
(200,000 missing values generated)

. predict cf_y_x1 if copy==3
(option xb assumed; fitted values)
(200,000 missing values generated)

. sum cf_y_x0

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
     cf_y_x0 |    100,000    127.5894           0   127.5894   127.5894

. scalar mean_cf_y_x0=r(mean)

. sum cf_y_x1

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
     cf_y_x1 |    100,000    114.5149           0   114.5149   114.5149

. scalar mean_cf_y_x1=r(mean)

. dis "Estimated total effect of x on y is: " round(mean_cf_y_x1-mean_cf_y_x0,.001)
Estimated total effect of x on y is: -13.075

. 
. * compare to paramed
. paramed y ,avar(x) mvar(m) a0(0) a1(1) m(0) yreg(linear) mreg(linear) cvars(c)

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(4, 99995)     >  99999.00
       Model |    16115345         4  4028836.24   Prob > F        =    0.0000
    Residual |  99535.6435    99,995  .995406205   R-squared       =    0.9939
-------------+----------------------------------   Adj R-squared   =    0.9939
       Total |  16214880.6    99,999  162.150428   Root MSE        =     .9977

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -9.936783   .0515221  -192.86   0.000    -10.03777   -9.835801
           m |   1.501544   .0013574  1106.17   0.000     1.498883    1.504204
      _x_X_m |  -.0026723   .0021413    -1.25   0.212    -.0068692    .0015245
           c |    2.00055   .0006311  3170.14   0.000     1.999313    2.001787
       _cons |  -.0670373   .0446221    -1.50   0.133     -.154496    .0204215
------------------------------------------------------------------------------

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =   5398.65
       Model |  97525.5392         2  48762.7696   Prob > F        =    0.0000
    Residual |  903213.582    99,997  9.03240679   R-squared       =    0.0975
-------------+----------------------------------   Adj R-squared   =    0.0974
       Total |  1000739.12    99,999  10.0074913   Root MSE        =    3.0054

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -2.015952   .0194013  -103.91   0.000    -2.053979   -1.977926
           c |  -.0016103   .0019009    -0.85   0.397    -.0053361    .0021155
       _cons |   25.13057   .0864221   290.79   0.000     24.96118    25.29996
------------------------------------------------------------------------------

             |   Estimate     Std Err   P>|z|   [95% Conf   Interval]
-------------+-------------------------------------------------------
         cde | -9.9367831   .05152205   0.000  -10.037766  -9.8357999
         nde | -10.003747   .00725446   0.000  -10.017966  -9.9895284
         nie | -3.0216537     .029271   0.000  -3.0790249  -2.9642826
         mte | -13.025401   .02980495   0.000  -13.083819  -12.966983

cde:controlled direct effect, nde:natural direct effect, nie:natural indirect effect, mte:marginal total effect
. 
. /* Bonus hw if you're having fun. Go back to your original data
> (1) make an identifier for your data (in stata, "gen id=_n")
> (2) make 3 copies of every observation (in stata, use "expand 3"); now you have 2 fake copies of each observation and one real copy.
> (3) for the first "fake" copy of each observation, set x to 0 and m to . and y to . 
> (4) for the second "fake" copy of each observation, set x to 1, m to . and y to .
> (5) estimate a regression model predicting the mediator as a function of x and c, using only the real observations
> (6) predict cf_m_x0 in the first fake copy
> (7) predict cf_m_x1 in the second fake copy
> (8) estimate a regression model predicting the outcome as a function of exposure, mediator, the interaction of the exposure and mediator, 
>      and the mediator-outcome confounder (C), usin gonly the real observation
> (9) in the first fake copy, set m to cf_m_x0 and set x to 1
> (10) in the second fake copy, set m to cf_m_x1 
> (11) in the first fake copy,  predict y based on the regression model in (8), to estimate cf_y_x1_cf_m_x0
> (12) in the second fake copy, predict y based on the regression model in (8), to estimate cf_y_x1_cf_m_x1
> (13) estimate the natural indirect effect of x on y, mediated by m
> */
. restore

. preserve

. gen id=_n

. expand 3
(200,000 observations created)

. sort id

. by id: gen copy=_n

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

. replace x=0 if copy==2
(39,982 real changes made)

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

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

. replace x=1 if copy==3
(60,018 real changes made)

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

. 
. gen mx=m*x if copy==1
(200,000 missing values generated)

. reg m x c if copy==1

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(2, 99997)     =   5398.65
       Model |  97525.5392         2  48762.7696   Prob > F        =    0.0000
    Residual |  903213.582    99,997  9.03240679   R-squared       =    0.0975
-------------+----------------------------------   Adj R-squared   =    0.0974
       Total |  1000739.12    99,999  10.0074913   Root MSE        =    3.0054

------------------------------------------------------------------------------
           m |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -2.015952   .0194013  -103.91   0.000    -2.053979   -1.977926
           c |  -.0016103   .0019009    -0.85   0.397    -.0053361    .0021155
       _cons |   25.13057   .0864221   290.79   0.000     24.96118    25.29996
------------------------------------------------------------------------------

. predict cf_m_x0 if copy==2
(option xb assumed; fitted values)
(200,000 missing values generated)

. predict cf_m_x1 if copy==3
(option xb assumed; fitted values)
(200,000 missing values generated)

. 
. replace m=cf_m_x0 if copy==2
(100,000 real changes made)

. replace m=cf_m_x1 if copy==3
(100,000 real changes made)

. replace x=1 if copy==2
(100,000 real changes made)

. replace mx=m*x
(200,000 real changes made)

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

      Source |       SS           df       MS      Number of obs   =   100,000
-------------+----------------------------------   F(4, 99995)     >  99999.00
       Model |    16115345         4  4028836.24   Prob > F        =    0.0000
    Residual |  99535.6435    99,995  .995406205   R-squared       =    0.9939
-------------+----------------------------------   Adj R-squared   =    0.9939
       Total |  16214880.6    99,999  162.150428   Root MSE        =     .9977

------------------------------------------------------------------------------
           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           x |  -9.936783   .0515221  -192.86   0.000    -10.03777   -9.835801
           m |   1.501544   .0013574  1106.17   0.000     1.498883    1.504204
          mx |  -.0026723   .0021413    -1.25   0.212    -.0068692    .0015245
           c |    2.00055   .0006311  3170.14   0.000     1.999313    2.001787
       _cons |  -.0670373   .0446221    -1.50   0.133     -.154496    .0204215
------------------------------------------------------------------------------

. predict cf_y_x1_cf_m_x0 if copy==2
(option xb assumed; fitted values)
(200,000 missing values generated)

. predict cf_y_x1_cf_m_x1 if copy==3
(option xb assumed; fitted values)
(200,000 missing values generated)

. sum cf_y_x1_cf_m_x0 if copy==2

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
cf_y_x1_cf~0 |    100,000     117.566    9.990017   73.44287   163.0917

. scalar mean_cf_y_x1_cf_m_x0=r(mean)

. sum cf_y_x1_cf_m_x1 if copy==3

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
cf_y_x1_cf~1 |    100,000    114.5444    9.990017   70.42122   160.0701

. scalar mean_cf_y_x1_cf_m_x1=r(mean)

. dis "the natural indirect effect of x on y, mediated by m is: " round(mean_cf_y_x1_cf_m_x1-mean_cf_y_x1_cf_m_x0,.001)
the natural indirect effect of x on y, mediated by m is: -3.022

. 
. sort copy

. by copy: sum

-------------------------------------------------------------------------------------------------------------------------------------------------------------
-> copy = 1

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    100,000      .39982    .4898636          0          1
           c |    100,000    44.99309    4.999667   22.91095   67.77718
           m |    100,000     24.2521    3.163462   8.615511   38.34525
           y |    100,000    122.3619    12.73383   70.34695   175.3161
  m_measured |    100,000    24.26368    5.917774  -1.328259   50.55862
-------------+---------------------------------------------------------
          id |    100,000     50000.5    28867.66          1     100000
        copy |    100,000           1           0          1          1
          mx |    100,000    9.212728    11.44719          0   34.93155
     cf_m_x0 |          0
     cf_m_x1 |          0
-------------+---------------------------------------------------------
cf_y_x1_cf~0 |          0
cf_y_x1_cf~1 |          0

-------------------------------------------------------------------------------------------------------------------------------------------------------------
-> copy = 2

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    100,000           1           0          1          1
           c |    100,000    44.99309    4.999667   22.91095   67.77718
           m |    100,000    25.05812     .008051   25.02143   25.09368
           y |          0
  m_measured |    100,000    24.26368    5.917774  -1.328259   50.55862
-------------+---------------------------------------------------------
          id |    100,000     50000.5    28867.66          1     100000
        copy |    100,000           2           0          2          2
          mx |    100,000    25.05812     .008051   25.02143   25.09368
     cf_m_x0 |    100,000    25.05812     .008051   25.02143   25.09368
     cf_m_x1 |          0
-------------+---------------------------------------------------------
cf_y_x1_cf~0 |    100,000     117.566    9.990017   73.44287   163.0917
cf_y_x1_cf~1 |          0

-------------------------------------------------------------------------------------------------------------------------------------------------------------
-> copy = 3

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           x |    100,000           1           0          1          1
           c |    100,000    44.99309    4.999667   22.91095   67.77718
           m |    100,000    23.04216     .008051   23.00547   23.07772
           y |          0
  m_measured |    100,000    24.26368    5.917774  -1.328259   50.55862
-------------+---------------------------------------------------------
          id |    100,000     50000.5    28867.66          1     100000
        copy |    100,000           3           0          3          3
          mx |    100,000    23.04216     .008051   23.00547   23.07772
     cf_m_x0 |          0
     cf_m_x1 |    100,000    23.04216     .008051   23.00547   23.07772
-------------+---------------------------------------------------------
cf_y_x1_cf~0 |          0
cf_y_x1_cf~1 |    100,000    114.5444    9.990017   70.42122   160.0701


. 
. 
. 
end of do-file

.
