Amy Lockwood		Epi 265
Week 7		15 May 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). 

		X		Ux
						Y
				Z

Structural equation 
Y = [70,000+(X*30,000)] + Z*[3000+(X*2000)]


[bookmark: _GoBack]Using the software of your choice, generate a population with 1000 people under a causal structure consistent with this hypothesis. 
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.  

[image: ]

[image: ]

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).

New structural equation 
Y = 70,000 + Z*[3000+(X*2000)]

[image: Macintosh HD:Users:lockwooda:Desktop:Screen Shot 2017-05-14 at 12.43.19 PM.png]

[image: ]

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
[image: ]

*n=100,μ0=.02, μ1=.12, SD=2, α=.05

[image: ]

*n=500, μ0=.3, μ1=.3, SD=1, α=.05

It seems it is not possible to calculate the power for the null.

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

I don’t think this is possible.
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         _cons     37551.18   30901.58     1.22   0.224     -23014.8    98117.15



startingsalary     .4476431   .4636807     0.97   0.334    -.4611544    1.356441



                                                                                



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



                   Observed   Bootstrap                         Normal-based



                                                                                



                                                Root MSE          = 45325.8470



                                                Adj R-squared     =    -0.0025



                                                R-squared         =     0.0077



                                                Prob > chi2       =     0.3343



                                                Wald chi2(1)      =       0.93



                                                Replications      =      1,000



Linear regression                               Number of obs     =        100
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         1         2         3         4         5 



Bootstrap replications (1000)



(running regress on estimation sample)



. bootstrap, reps(1000) size(100): regress currentsalary startingsalary










                                                                                

         _cons  

   37551.18   30901.58     1.22   0.224     -23014.8    98117.15

startingsalary  

   .4476431   .4636807     0.97   0.334    -.4611544    1.356441

                                                                                

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

                   Observed   Bootstrap                         Normal-based

                                                                                

                                                Root MSE          = 

45325.8470

                                                Adj R-squared     = 

   -0.0025

                                                R-squared         = 

    0.0077

                                                Prob > chi2       = 

    0.3343

                                                Wald chi2(

1

)      = 

      0.93

                                                Replications      = 

     1,000

Linear regression                               Number of obs     = 

       100
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Bootstrap replications (

1000

)

(running regress on estimation sample)

. bootstrap, reps(1000) size(100): regress currentsalary startingsalary
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        power =    0.0785



Estimated power:



           sd =    1.0000



           m2 =    0.1200



           m1 =    0.0200



        delta =    0.1000



  N per group =        50



            N =       100



        alpha =    0.0500



Study parameters:



Ho: m2 = m1  versus  Ha: m2 != m1



t test assuming sd1 = sd2 = sd



Estimated power for a two-sample means test



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










        power = 

   0.0785

Estimated power:

           sd = 

   1.0000

           m2 = 

   0.1200

           m1 = 

   0.0200

        delta = 

   0.1000

  N per group = 

       50

            N = 

      100

        alpha = 

   0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1

t test assuming sd1 = sd2 = sd

Estimated power for a two-sample means test

. power twomeans 0.02 0.12, sd(1) n(100)
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        power =    0.0570



Estimated power:



           sd =    2.0000



           m2 =    0.1200



           m1 =    0.0200



        delta =    0.1000



  N per group =        50



            N =       100



        alpha =    0.0500



Study parameters:



Ho: m2 = m1  versus  Ha: m2 != m1



t test assuming sd1 = sd2 = sd



Estimated power for a two-sample means test



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










        power = 

   0.0570

Estimated power:

           sd = 

   2.0000

           m2 = 

   0.1200

           m1 = 

   0.0200

        delta = 

   0.1000

  N per group = 

       50

            N = 

      100

        alpha = 

   0.0500

Study parameters:

Ho: m2 = m1  versus  Ha: m2 != m1

t test assuming sd1 = sd2 = sd

Estimated power for a two-sample means test

. power twomeans 0.02 0.12, sd(2) n(100)
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         _cons    -9986.049   15488.63    -0.64   0.521    -40722.73    20750.64
startingsalary     1.120034   .1790352     6.26   0.000     .7647446    1.475324
                                                                                
 currentsalary        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                



       Total    1.5372e+11        99  1.5528e+09   Root MSE        =     33481
                                                   Adj R-squared   =    0.2781
    Residual    1.0985e+11        98  1.1210e+09   R-squared       =    0.2854
       Model    4.3871e+10         1  4.3871e+10   Prob > F        =    0.0000
                                                   F(1, 98)        =     39.14
      Source         SS           df       MS      Number of obs   =       100



. regress currentsalary startingsalary



(900 observations deleted)
. sample 100, count










. 

                                                                                

         _cons  

  -9986.049   15488.63    -0.64   0.521    -40722.73    20750.64

startingsalary  

   1.120034   .1790352     6.26   0.000     .7647446    1.475324

                                                                                

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

                                                                                

       Total   

 1.5372e+11        99  1.5528e+09   

Root MSE        =   

  33481

                                                   Adj R-squared   =

    0.2781

    Residual   

 1.0985e+11        98  1.1210e+09   

R-squared       =

    0.2854

       Model   

 4.3871e+10         1  4.3871e+10   

Prob > F        =

    0.0000

                                                   F(1, 98)        = 

    39.14

      Source         SS           df       MS      Number of obs   =

       100

. regress currentsalary startingsalary

(900 observations deleted)

. sample 100, count
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         _cons    -9986.049   14978.81    -0.67   0.505    -39343.98    19371.88



startingsalary     1.120034   .1868035     6.00   0.000      .753906    1.486162



                                                                                



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



                   Observed   Bootstrap                         Normal-based



                                                                                



                                                Root MSE          = 33480.7020



                                                Adj R-squared     =     0.2781



                                                R-squared         =     0.2854



                                                Prob > chi2       =     0.0000



                                                Wald chi2(1)      =      35.95



                                                Replications      =      1,000



Linear regression                               Number of obs     =        100
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         1         2         3         4         5 



Bootstrap replications (1000)



(running regress on estimation sample)



. bootstrap, reps(1000) size(100): regress currentsalary startingsalary










                                                                                

         _cons  

  -9986.049   14978.81    -0.67   0.505    -39343.98    19371.88

startingsalary  

   1.120034   .1868035     6.00   0.000      .753906    1.486162

                                                                                

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

                   Observed   Bootstrap                         Normal-based

                                                                                

                                                Root MSE          = 

33480.7020

                                                Adj R-squared     = 

    0.2781

                                                R-squared         = 

    0.2854

                                                Prob > chi2       = 

    0.0000

                                                Wald chi2(

1

)      = 

     35.95

                                                Replications      = 

     1,000

Linear regression                               Number of obs     = 

       100
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Bootstrap replications (

1000

)

(running regress on estimation sample)

. bootstrap, reps(1000) size(100): regress currentsalary startingsalary


image3.png
replace startingsalary=rnormal(70000,10000)
replace currentsalary=startingsalary+(years*5000xrnormal(@0,1)) if MBA==1
replace currentsalary=startingsalary+(years*3000xrnormal(0,1)) if MBA==0
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