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.

Outcome: Systolic Blood Pressure
Effect: Diabetes
Modifier: Physical Activity (Y/N: More than 3 days a week)

	Population Average
	Stratified a=0
	Stratified a=1

	Estimate
	95% CI
	Estimate
	95% CI
	Estimate
	95% CI

	3.27
	2.82
	3.72
	2.76
	2.20
	3.31
	3.82
	3.24
	4.39

	2.63
	2.26
	2.99
	2.26
	1.83
	2.69
	2.93
	2.50
	3.35

	2.81
	2.31
	3.30
	2.12
	1.43
	2.81
	3.20
	2.66
	3.74

	2.91
	2.44
	3.39
	2.50
	2.02
	2.98
	3.33
	2.74
	3.92

	2.69
	2.19
	3.20
	2.43
	1.73
	3.13
	3.11
	2.61
	3.61

	2.96
	2.42
	3.49
	2.64
	1.80
	3.48
	3.26
	2.77
	3.76

	2.62
	2.08
	3.17
	2.23
	1.45
	3.01
	3.03
	2.46
	3.59

	2.75
	2.32
	3.18
	2.52
	1.96
	3.08
	3.16
	2.70
	3.61

	2.90
	2.42
	3.38
	2.40
	1.83
	2.96
	3.41
	2.88
	3.94

	3.01
	2.54
	3.48
	2.50
	1.93
	3.06
	3.39
	2.80
	3.98




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. 


	Population Average
	Stratified a=0
	Stratified a=1

	Estimate
	95% CI
	Estimate
	95% CI
	Estimate
	95% CI

	0.30
	-0.22
	0.81
	0.19
	-0.43
	0.81
	0.06
	-0.53
	0.64

	0.10
	-0.39
	0.60
	-0.12
	-0.63
	0.38
	0.33
	-0.34
	1.00

	-0.24
	-0.78
	0.29
	-0.57
	-1.15
	0.00
	-0.21
	-0.84
	0.43

	0.14
	-0.34
	0.62
	0.16
	-0.39
	0.71
	0.03
	-0.50
	0.56

	-0.22
	-0.71
	0.27
	-0.07
	-0.63
	0.49
	-0.41
	-0.96
	0.14

	-0.05
	-0.46
	0.36
	0.10
	-0.48
	0.67
	-0.08
	-0.53
	0.37

	0.15
	-0.37
	0.66
	0.17
	-0.43
	0.76
	0.11
	-0.40
	0.62

	-0.17
	-0.70
	0.37
	-0.12
	-0.61
	0.37
	0.07
	-0.59
	0.72

	-0.40
	-0.92
	0.13
	-0.33
	-1.01
	0.36
	-0.18
	-0.77
	0.42

	0.41
	-0.08
	0.89
	0.00
	-0.60
	0.59
	0.19
	-0.31
	0.70



(if you figure out how to automate it, run it 1000 times and post the histogram of the parameter estimates and p-values).
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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, sd(1) n(100) alpha(0.05) 

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, sd(2) n(100) alpha(0.05)

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, sd(1) n(500) alpha(0.05)

Power is the probability of correctly rejecting the null hypothesis when the null hypothesis is false. Since the null and alternative hypotheses for these power calculations are:
Ho: m2 = m1  versus  	and  	Ha: m2 != m1,

and there is no difference in the means, then the null hypothesis is true. But I am not sure why STATA can’t calculate power if the null is true.  

For each of the 3 settings above, what is the power to detect whether the ratio of the means=1?
If the ratio of the means=1, then m2 = m1 which means the null is true. So the power should be the same as in the last power calculation sample???
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