Luis A. Rodriguez
Modify your data generation code from last week to match the following causal DAG:
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Where S1 and S2 are indicators for whether an observation is selected into the analysis (ie, when S1=0 or S2=0, the observations are excluded).  
Write out data generating rules to match this causal DAG for at least 2 values S1 (e.g., S1 = 1 for 90% of observations vs S1=1 for 50% of observations) and 2 values for S2.  Please be sure that your data generating model entails that U influences X, Y, and S2. 
For each, write a simulation model generating data with N=500 individuals following these data generating rules.  Report the structural causal model for each variable in the DAG, including the distributions of the error terms.  Use the statistical method of your choice to estimate the effect of X on Y in each scenario, assuming that U is unmeasured (ie, your estimate will likely be biased because you cannot account for U). 
1. Structural causal model for 1st Scenario: S2 = 67% (see code for all other scenarios)
a. U = u_rural = runiform()>0.7 + error
b. S2 = runiform()>0.2 + error if u_rural ==1 
i. replace S2 = runiform()>0.05 + error if u_rural ==0
c. X = severe_HFI = runiform()>0.8 + error if u_rural ==0 
i. replace severe_HFI = runiform()>0.7 + error if u_rural ==1
d. Y = diet_qual = 66.8 - 15*severe_HFI + 9*u_rural + 3*error
e. S1 = runiform()>0.05 + error if diet_qual>68 & severe_HFI ==0 
i. replace S1 = runiform()>0.1 + error if diet_qual>68 & severe_HFI ==1 
ii. replace S1 = runiform()>0.15 + error if S1==.

	Scenario
	Average estimate of X on Y
	95% CI

	S2 = 67%
	-12.4
	-12.9  , -11.9

	S2 = 50.4%
	-11.9
	-12.5 ,  -11.4

	S1 = 89%
	-13.3
	-13.9 , -12.7

	S1 = 51.6%
	-13.6
	-14.3 ,  -12.9



. regress diet_qual severe_HFI if S2==1

      Source |       SS           df       MS      Number of obs   =       671
-------------+----------------------------------   F(1, 669)       =   2694.75
       Model |  24488.6196         1  24488.6196   Prob > F        =    0.0000
    Residual |   6079.5497       669  9.08751824   R-squared       =    0.8011
-------------+----------------------------------   Adj R-squared   =    0.8008
       Total |  30568.1693       670  45.6241332   Root MSE        =    3.0146

------------------------------------------------------------------------------
   diet_qual |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -12.44591   .2397547   -51.91   0.000    -12.91667   -11.97515
       _cons |   69.33746   .1887785   367.30   0.000     68.96679    69.70813
------------------------------------------------------------------------------

. bootstrap, reps(1000) size(500): regress diet_qual severe_HFI if S2==1
(running regress on estimation sample)

Linear regression                               Number of obs     =        671
                                                Replications      =      1,000
                                                Wald chi2(1)      =    1973.21
                                                Prob > chi2       =     0.0000
                                                R-squared         =     0.8011
                                                Adj R-squared     =     0.8008
                                                Root MSE          =     3.0146

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
   diet_qual |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -12.44591   .2801815   -44.42   0.000    -12.99506   -11.89676
       _cons |   69.33746     .24439   283.72   0.000     68.85847    69.81646
------------------------------------------------------------------------------

SCENARIO #2: S2 = 50.4%

. regress diet_qual severe_HFI if S2==1

      Source |       SS           df       MS      Number of obs   =       504
-------------+----------------------------------   F(1, 502)       =   1798.59
       Model |  15539.2468         1  15539.2468   Prob > F        =    0.0000
    Residual |  4337.11171       502  8.63966477   R-squared       =    0.7818
-------------+----------------------------------   Adj R-squared   =    0.7814
       Total |  19876.3586       503  39.5156234   Root MSE        =    2.9393

------------------------------------------------------------------------------
   diet_qual |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -11.94874   .2817446   -42.41   0.000    -12.50228    -11.3952
       _cons |   68.79465   .2331041   295.12   0.000     68.33667    69.25262
------------------------------------------------------------------------------

. margins, dydx(severe_HFI)

Average marginal effects                        Number of obs     =        504
Model VCE    : OLS

Expression   : Linear prediction, predict()
dy/dx w.r.t. : severe_HFI

------------------------------------------------------------------------------
             |            Delta-method
             |      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -11.94874   .2817446   -42.41   0.000    -12.50228    -11.3952
------------------------------------------------------------------------------

. bootstrap, reps(1000) size(500): regress diet_qual severe_HFI if S2==1

Linear regression                               Number of obs     =        504
                                                Replications      =      1,000
                                                Wald chi2(1)      =    1617.57
                                                Prob > chi2       =     0.0000
                                                R-squared         =     0.7818
                                                Adj R-squared     =     0.7814
                                                Root MSE          =     2.9393

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
   diet_qual |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -11.94874   .2970922   -40.22   0.000    -12.53103   -11.36645
       _cons |   68.79465   .2587245   265.90   0.000     68.28755    69.30174
------------------------------------------------------------------------------


SCENARIO #3: S1 = 89%
. regress diet_qual severe_HFI if S1==1

      Source |       SS           df       MS      Number of obs   =       570
-------------+----------------------------------   F(1, 568)       =   2530.60
       Model |  22669.7311         1  22669.7311   Prob > F        =    0.0000
    Residual |   5088.2789       568  8.95823749   R-squared       =    0.8167
-------------+----------------------------------   Adj R-squared   =    0.8164
       Total |    27758.01       569  48.7838488   Root MSE        =     2.993

------------------------------------------------------------------------------
   diet_qual |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.32635   .2649106   -50.31   0.000    -13.84668   -12.80603
       _cons |   70.27535   .2154431   326.19   0.000     69.85219    70.69852
------------------------------------------------------------------------------

. margins, dydx(severe_HFI)

Average marginal effects                        Number of obs     =        570
Model VCE    : OLS

Expression   : Linear prediction, predict()
dy/dx w.r.t. : severe_HFI

------------------------------------------------------------------------------
             |            Delta-method
             |      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.32635   .2649106   -50.31   0.000    -13.84668   -12.80603
------------------------------------------------------------------------------

. bootstrap, reps(1000) size(500): regress diet_qual severe_HFI if S1==1
(running regress on estimation sample)

Linear regression                               Number of obs     =        570
                                                Replications      =      1,000
                                                Wald chi2(1)      =    1686.17
                                                Prob > chi2       =     0.0000
                                                R-squared         =     0.8167
                                                Adj R-squared     =     0.8164
                                                Root MSE          =     2.9930

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
   diet_qual |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.32635   .3245347   -41.06   0.000    -13.96243   -12.69028
       _cons |   70.27535     .29192   240.74   0.000      69.7032    70.84751
------------------------------------------------------------------------------


SCENARIO #4: S1 = 50.2%
. regress diet_qual severe_HFI if S1==1

      Source |       SS           df       MS      Number of obs   =       504
-------------+----------------------------------   F(1, 502)       =   2376.50
       Model |  19718.1401         1  19718.1401   Prob > F        =    0.0000
    Residual |   4165.1701       502  8.29715159   R-squared       =    0.8256
-------------+----------------------------------   Adj R-squared   =    0.8253
       Total |  23883.3102       503  47.4817301   Root MSE        =    2.8805

------------------------------------------------------------------------------
   diet_qual |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.65439   .2800941   -48.75   0.000    -14.20469   -13.10409
       _cons |   70.80651   .2344099   302.06   0.000     70.34596    71.26705
------------------------------------------------------------------------------

. margins, dydx(severe_HFI)

Average marginal effects                        Number of obs     =        504
Model VCE    : OLS

Expression   : Linear prediction, predict()
dy/dx w.r.t. : severe_HFI

------------------------------------------------------------------------------
             |            Delta-method
             |      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.65439   .2800941   -48.75   0.000    -14.20469   -13.10409
------------------------------------------------------------------------------

. bootstrap, reps(1000) size(500): regress diet_qual severe_HFI if S1==1
(running regress on estimation sample)


Linear regression                               Number of obs     =        504
                                                Replications      =      1,000
                                                Wald chi2(1)      =    1644.74
                                                Prob > chi2       =     0.0000
                                                R-squared         =     0.8256
                                                Adj R-squared     =     0.8253
                                                Root MSE          =     2.8805

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
   diet_qual |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
  severe_HFI |  -13.65439    .336685   -40.56   0.000    -14.31428    -12.9945
       _cons |   70.80651   .3192875   221.76   0.000     70.18072     71.4323
------------------------------------------------------------------------------

. 
Now assume the null, that X has no effect on Y.  Under each of your four scenarios above, what is:
· The average estimate of the effect of X on Y (ie, if you repeat your chosen statistical analysis across repeated iterations, what is the average value of the parameter estimate for the association between X and Y)? 
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Average estimate of the effect of X on Y over 1000 iterations. 
	Scenario
	Average estimate of X on Y
	95% CI

	1
	2.89
	2.35-3.42

	2
	2.54
	1.84-3.3

	3
	1.86
	1.39-2.34

	4
	1.21
	0.49-1.94



·  the type 1 error rate using an alpha threshold of 0.05 (ie, the percent of iterations under which you would find a statistically significant association between X and Y, using a p<.05 threshold)?  

· I was unable to calculate this using bootstrap. :-(
 
