Exposure: alcohol
Outcome: systolic blood pressure
Modifier: race (black vs. non-black)

Hypothesis: Alcohol consumption increases mean systolic blood pressure, and the effect is modified by race (black vs. non black).

clear all

set obs 1000

gen alc = rpoisson(2)
gen race = runiform()<0.4
gen error = rnormal(0,1)

gen sbp = 100 + 6.5*alc + 5*race + 1.9*alc*race + error


	Alcohol marginal effect
	Lower 95% CI
	Upper 95% CI

	8.046911
	7.408987
	8.684836

	6.589653
	5.990556
	7.188751

	7.249113
	6.619015
	7.87921

	7.164547
	6.564942
	7.764152

	7.608939
	6.920488
	8.29739

	7.348298
	6.662694
	8.033901

	7.137487
	6.505507
	7.769466

	7.891089
	7.200988
	8.58119

	6.943357
	6.227918
	7.658796




	Alcohol effect race = 0
	Lower 95% CI
	Upper 95% CI

	6.483243
	6.318021
	6.648463

	6.585251
	6.429083
	6.741419

	6.482358
	6.309929
	6.654785

	6.4365
	6.279577
	6.593423

	6.52909
	6.359047
	6.699134

	6.539828
	6.350269
	6.729388

	6.675768
	6.507254
	6.844283

	6.515399
	6.338399
	6.692399

	6.425694
	6.21975
	6.631638




	Alcohol effect race = 1
	Lower 95% CI
	Upper 95% CI

	8.525691
	8.30502
	8.746362

	8.418962
	8.133778
	8.704147

	8.395307
	8.185384
	8.605229

	8.484946
	8.188068
	8.781824

	8.646559
	8.389945
	8.903173

	8.295696
	8.030474
	8.560919

	8.41826
	8.176755
	8.659764

	8.387921
	8.133995
	8.641848

	8.46047
	8.170545
	8.750397


** Causal Null Effect 1000 reps **

clear

set obs 1000

gen alc = rpoisson(2)
gen race = runiform()<0.4
gen error = rnormal(0,1)

gen sbp = 100 + 0*alc + 5*race + 0*alc*race + error
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P-values
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*n=100, μ0=.02, μ1=.12, SD=1, α=.05
Power = 0.062

*n=100,μ0=.02, μ1=.12, SD=2, α=.05
Power = 0.049

*n=500, μ0=.3, μ1=.3, SD=1, α=.05
Power = 0.052




clear all
set seed 5736

program define powersim
clear
set obs 100
gen x = 0 if _n<=50
replace x = 1 if _n>50
gen y = rnormal(0.02,1) if x==0
replace y = rnormal(0.12,1) if x==1
regress y x
lincom x
end

simulate p_val=r(p), reps(1000): powersim
gen plt05=1 if p_val<0.05
replace plt05=0 if p_val>=0.05
tab plt05

clear all
set seed 5736

program define powersim
clear
set obs 100
gen x = 0 if _n<=50
replace x = 1 if _n>50
gen y = rnormal(0.02,2) if x==0
replace y = rnormal(0.12,2) if x==1
regress y x
lincom x
end

simulate p_val=r(p), reps(1000): powersim
gen plt05=1 if p_val<0.05
replace plt05=0 if p_val>=0.05
tab plt05

clear all
set seed 5736

program define powersim
clear
set obs 500
gen x = 0 if _n<=250
replace x = 1 if _n>250
gen y = rnormal(0.3,1) if x==0
replace y = rnormal(0.3,1) if x==1
regress y x
lincom x
end

simulate p_val=r(p), reps(1000): powersim
gen plt05=1 if p_val<0.05
replace plt05=0 if p_val>=0.05
tab plt05







. 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

. 
. 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
[bookmark: _GoBack]           sd =    2.0000

Estimated power:

        power =    0.0570

. 
. power twomeans 0.3 0.3, sd(1) n(500) alpha(0.05)
the control-group mean and the experimental-group mean are equal; this is not allowed
r(198);
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