Reading Response Week 7
Kristina Van Dang

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). 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.  Repeat this 10 times and write the parameter estimates and CI each time.

set obs 1000
gen id=_n

* Generate exposure, outcome, and effect modifier

local PO = 0.20
local PEM = 0.30

gen E = rnormal(25, 5)
gen O = runiform()<`PO' + rnormal(0, 0.5)
gen EM = runiform()<`PEM'

logistic O E // crude association 

Logistic regression                             Number of obs     =      1,000
                                                LR chi2(1)        =       0.66
                                                Prob > chi2       =     0.4149
Log likelihood = -631.70131                     Pseudo R2         =     0.0005

------------------------------------------------------------------------------
           O | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           E |   .9889282   .0135111    -0.81   0.415     .9627984    1.015767
       _cons |   .6419029   .2231748    -1.28   0.202     .3247329    1.268856
------------------------------------------------------------------------------

logistic O E EM c.E#EM // stratified by EM

Logistic regression                             Number of obs     =      1,000
                                                LR chi2(3)        =       2.87
                                                Prob > chi2       =     0.4116
Log likelihood = -630.59726                     Pseudo R2         =     0.0023

------------------------------------------------------------------------------
           O | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           E |   1.002291   .0164974     0.14   0.889     .9704729    1.035153
          EM |   2.813322   2.123313     1.37   0.171     .6408964    12.34955
             |
      EM#c.E |
          1  |   .9577374   .0284966    -1.45   0.147     .9034825     1.01525
             |
       _cons |   .4651013   .1952069    -1.82   0.068     .2043107    1.058776
------------------------------------------------------------------------------

bootstrap, reps(1000) size(100): logistic O E EM c.E#EM 
(running logistic on estimation sample)

Bootstrap replications (1000)
----+--- 1 ---+--- 2 ---+--- 3 ---+--- 4 ---+--- 5 
..................................................    50
..................................................   100
..................................................   150
..................................................   200
..................................................   250
..................................................   300
..................................................   350
..................................................   400
..................................................   450
..................................................   500
..................................................   550
..................................................   600
..................................................   650
..................................................   700
..................................................   750
..................................................   800
..................................................   850
..................................................   900
..................................................   950
..................................................  1000

Logistic regression                             Number of obs     =      1,000
                                                Replications      =      1,000
                                                Wald chi2(3)      =       0.20
                                                Prob > chi2       =     0.9780
Log likelihood = -630.59726                     Pseudo R2         =     0.0023

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
           O | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
           E |   1.002291   .0573628     0.04   0.968     .8959385    1.121269
          EM |   2.813322   7.794348     0.37   0.709     .0123297    641.9263
             |
      EM#c.E |
          1  |   .9577374   .1052351    -0.39   0.694     .7721779    1.187888
             |
       _cons |   .4651013   .6745472    -0.53   0.598     .0271038    7.981141
------------------------------------------------------------------------------

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): logistic O EM
(running logistic on estimation sample)

Bootstrap replications (1000)
----+--- 1 ---+--- 2 ---+--- 3 ---+--- 4 ---+--- 5 
..................................................    50
..................................................   100
..................................................   150
..................................................   200
..................................................   250
..................................................   300
..................................................   350
..................................................   400
..................................................   450
..................................................   500
..................................................   550
..................................................   600
..................................................   650
..................................................   700
..................................................   750
..................................................   800
..................................................   850
..................................................   900
..................................................   950
..................................................  1000

Logistic regression                             Number of obs     =      1,000
                                                Replications      =      1,000
                                                Wald chi2(1)      =       0.01
                                                Prob > chi2       =     0.9288
Log likelihood = -631.98701                     Pseudo R2         =     0.0001

------------------------------------------------------------------------------
             |   Observed   Bootstrap                         Normal-based
           O | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
          EM |   .9560785   .4806072    -0.09   0.929     .3569493    2.560829
       _cons |   .4925054   .1290758    -2.70   0.007     .2946647    .8231781
------------------------------------------------------------------------------


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

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

Estimated power for a two-sample means test
t test assuming sd1 = sd2 = sd
Ho: m2 = m1  versus  Ha: m2 != m1

Study parameters:

        alpha =    0.0500
            N =       100
  N per group =        50
        delta =    0.1000
           m1 =    0.0200
           m2 =    0.1200
           sd =    1.0000

Estimated power:

        power =    0.0785

*n=100,μ0=.02, μ1=.12, SD=2, α=.05

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

Estimated power for a two-sample means test
t test assuming sd1 = sd2 = sd
Ho: m2 = m1  versus  Ha: m2 != m1

Study parameters:

        alpha =    0.0500
            N =       100
  N per group =        50
        delta =    0.1000
           m1 =    0.0200
           m2 =    0.1200
           sd =    2.0000

Estimated power:

        power =    0.0570

*n=500, μ0=.3, μ1=.3, SD=1, α=.05

power twomeans 0.3 0.3, n(500) sd(1)
the control-group mean and the experimental-group mean are equal; this is not allowed
r(198);

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

[bookmark: _GoBack]I couldn’t get any of these to work--http://powerandsamplesize.com/Calculators/

*n=100, μ0=.02, μ1=.12, SD=1, α=.05
1

*n=100,μ0=.02, μ1=.12, SD=2, α=.05


*n=500, μ0=.3, μ1=.3, SD=1, α=.05
cannot calculate







