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Maricianah Onono

HW#7 Mediation analysis


Due May 14, 2017


Specify a hypothesis regarding a particular exposure and outcome and a binary effect modifier including specific measures of association (specify the magnitudes of that association you anticipate: I suggest making everything cross-sectional). 
Background

Hypothesis: I hypothesize that women receiving progesterone containing hormonal contracption will have high BMI (>25) when compared to those who are not
BMI = 25 – 4*ProgestinHC +5*Satiety + 3* ProgestinHC* Satiety + error
Exposure: progesterone containing hormonal contraception
Outcome: BMI

Mediator:  Satietylevel
Using the software of your choice, generate a population with 1000 people under a causal structure consistent with this hypothesis. 
. clear

. set seed 100000

. set obs 1000

number of observations (_N) was 0, now 1,000

. gen ProgestinHCYes = runiform()>0.33

(assumption – Progestin contraceptive prevalence is ~67%)
. gen satietylevel = runiform()>0.5
(assumption – satiety level is half and half- I have no strong opinion on this)
. gen error = rnormal()

. gen BMI = 25 - 4*ProgestinHCYes + 5*satietylevel - 3*ProgestinHCYes* satietylevel + 2*error

Draw a simple random sample 100 individuals from this population and estimate the population average exposure-outcome association and the association stratified by your modifier of interest within this subset.  
. sample 100, count

(900 observations deleted)

. regress BMI ProgestinHCYes## satietylevel

      Source |       SS           df       MS      Number of obs   =       100

-------------+----------------------------------   F(3, 96)        =     72.26

       Model |  865.221779         3   288.40726   Prob > F        =    0.0000

    Residual |  383.167441        96  3.99132751   R-squared       =    0.6931

-------------+----------------------------------   Adj R-squared   =    0.6835

       Total |  1248.38922        99  12.6099921   Root MSE        =    1.9978

----------------------------------------------------------------------------------

             BMI |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-----------------+----------------------------------------------------------------

1.ProgestinHCYes |  -3.885948   .6221236    -6.25   0.000    -5.120853   -2.651042

  1.satietylevel |    4.00689   .6823891     5.87   0.000     2.652359    5.361422

                 |

  ProgestinHCYes#|

    satietylevel |

            1 1  |  -2.743533   .8434057    -3.25   0.002     -4.41768   -1.069385

                 |

           _cons |   25.40738   .5158377    49.25   0.000     24.38346    26.43131

----------------------------------------------------------------------------------

. margins, dydx(ProgestinHCYes)

Average marginal effects                        Number of obs     =        100

Model VCE    : OLS

Expression   : Linear prediction, predict()

dy/dx w.r.t. : 1.ProgestinHCYes

----------------------------------------------------------------------------------

                 |            Delta-method

                 |      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

-----------------+----------------------------------------------------------------

1.ProgestinHCYes |  -5.312584   .4205508   -12.63   0.000    -6.147371   -4.477798

----------------------------------------------------------------------------------

Note: dy/dx for factor levels is the discrete change from the base level.

. . margins, dydx(ProgestinHCYes) by (satietylevel)

Average marginal effects                        Number of obs     =        100

Model VCE    : OLS

Expression   : Linear prediction, predict()

dy/dx w.r.t. : 1.ProgestinHCYes

over         : satietylevel

-----------------------------------------------------------------------------------

                  |            Delta-method

                  |      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

------------------+----------------------------------------------------------------

1.ProgestinHCYes  |

     satietylevel |

               0  |  -3.885948   .6221236    -6.25   0.000    -5.120853   -2.651042

               1  |   -6.62948   .5694694   -11.64   0.000    -7.759868   -5.499092

-----------------------------------------------------------------------------------

Note: dy/dx for factor levels is the discrete change from the base level.

Repeat this 10 times and write the parameter estimates and CI each time.
*** I get the same values throughout (
Repeat the data set construction, setting the causal effect to the null.  Again repeat this 10 times and write the parameter estimate and CI each time (if you figure out how to automate it, run it 1000 times and post the histogram of the parameter estimates and p-values).

. bootstrap, reps(1000) size(100) nodots saving(bsreg): regress BMI ProgestinHCYes##

>  satietylevel 

Linear regression                               Number of obs     =      1,000

                                                Replications      =      1,000

                                                Wald chi2(3)      =     182.43

                                                Prob > chi2       =     0.0000

                                                R-squared         =     0.6680

                                                Adj R-squared     =     0.6670

                                                Root MSE          =     2.0842

----------------------------------------------------------------------------------

                 |   Observed   Bootstrap                         Normal-based

             BMI |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-----------------+----------------------------------------------------------------

1.ProgestinHCYes |  -3.700811   .6445375    -5.74   0.000    -4.964081   -2.437541

  1.satietylevel |   5.171159   .7695568     6.72   0.000     3.662856    6.679463

                 |

  ProgestinHCYes#|

    satietylevel |

            1 1  |  -3.515503   .9281185    -3.79   0.000    -5.334582   -1.696424

                 |

           _cons |   24.87723   .5256546    47.33   0.000     23.84697    25.90749

----------------------------------------------------------------------------------

. estat bootstrap, all

Linear regression                               Number of obs     =      1,000

                                                Replications      =       1000

------------------------------------------------------------------------------

             |    Observed               Bootstrap

         BMI |       Coef.       Bias    Std. Err.  [95% Conf. Interval]

-------------+----------------------------------------------------------------

0b.Progest~s |           0          0           0           0          0   (N)

             |                                              0          0   (P)

             |                                              .          .  (BC)

1.Progesti~s |   -3.700811  -.0195616   .64453747   -4.964081  -2.437541   (N)

             |                                      -4.957163  -2.487322   (P)

             |                                       -4.92167  -2.445542  (BC)

0b.satiety~l |           0          0           0           0          0   (N)

             |                                              0          0   (P)

             |                                              .          .  (BC)

1.satietyl~l |   5.1711595  -.0387625   .76955685    3.662856   6.679463   (N)

             |                                       3.588328   6.707069   (P)

             |                                       3.649169   6.734461  (BC)

0b.Progest~l |           0          0           0           0          0   (N)

             |                                              0          0   (P)

             |                                              .          .  (BC)

0b.Progest~l |           0          0           0           0          0   (N)

             |                                              0          0   (P)

             |                                              .          .  (BC)

1o.Progest~l |           0          0           0           0          0   (N)

             |                                              0          0   (P)

             |                                              .          .  (BC)

1.Progesti~l |  -3.5155032   .0459842   .92811851   -5.334582  -1.696424   (N)

             |                                       -5.25324  -1.672741   (P)

             |                                      -5.452345  -1.768963  (BC)

       _cons |    24.87723   .0154708   .52565456    23.84697   25.90749   (N)

             |                                        23.8634   25.96019   (P)

             |                                       23.85557    25.9511  (BC)

------------------------------------------------------------------------------

(N)    normal confidence interval

(P)    percentile confidence interval

(BC)   bias-corrected confidence interval

* I can’t figure out how to do a histogram for this. It needs me to do for each bootstrap but I cant get the bins correct
Use your code above and also a canned software command to estimate statistical power to detect the difference in means under the settings below:

*n=100, μ0=.02, μ1=.12, SD=1, α=.05

*n=100,μ0=.02, μ1=.12, SD=2, α=.05

*n=500, μ0=.3, μ1=.3, SD=1, α=.05

 For each of the 3 settings above, what is the power to detect whether the ratio of the means=1?

. power onemean 0.02 0.12, n(100) sd(1)

Estimated power for a one-sample mean test

t test

Ho: m = m0  versus  Ha: m != m0

Study parameters:

        alpha =    0.0500

            N =       100

        delta =    0.1000

           m0 =    0.0200

           ma =    0.1200

           sd =    1.0000

Estimated power:

        power =    0.1677

. . power onemean 0.02 0.12, n(100) sd(2)

Estimated power for a one-sample mean test

t test

Ho: m = m0  versus  Ha: m != m0

Study parameters:

        alpha =    0.0500

            N =       100

        delta =    0.0500

           m0 =    0.0200

           ma =    0.1200

           sd =    2.0000

Estimated power:

        power =    0.0785

.  power onemean 0.3 0.3, n(500) sd(1)

null and alternative means are equal; this is not allowed

r(198);

Conclusion:  For each of the 3 settings above, 
*n=100, μ0=.02, μ1=.12, SD=1, α=.05…………….16.7%
*n=100,μ0=.02, μ1=.12, SD=2, α=.05………………7.85%
*n=500, μ0=.3, μ1=.3, SD=1, α=.05…………………not able to estimate the power 
