*Exposure: Number of classes a student takes
*Outcome: Standardized test score results
*Binary effect modifier: Whether a school records its class lectures or not

*UNDER NON-NULL:
*Causal structure:
clear 
set seed 314
set obs 1000
gen classnumber = rpoisson(12)		 
gen lecturerecord = rnormal()<0.4	
gen score_e = rnormal(0, 0.06)		
gen score = 0.50 + 0.02*classnumber + 0.1*lecturerecord + 0.01*classnumber*lecturerecord + score_e

*Repeated 10x random samples of 100 individuals:
Coefficient	95% Confidence Interval
.0216954	.0147543    .0286365
.0255656	.0173725    .0337587
.0224172	.0151199    .0297145
.0312585	.0250359    .0374811
.0267836	.0187789    .0347884
.0304185	.0225532    .0382839
.0254883	.0189915     .031985
.0235176	.015942    .0310932
.0282908	.0208953    .0356863
.0272541	.020145    .0343632

*Repeated 10x random samples of 100 individuals, with effect modifier = 0:
Coefficient	95% Confidence Interval
.021421	.0178954    .0249466
.0183429	.0125388    .0241469
.0244042	.0204194     .028389
.0216378	.0173687     .025907
.0186782	.01183    .0255265
.0186315	.0140752    .0231878
.0190691	.0128842    .0252539
.0256146	.0206455    .0305837
.021904	.0171926    .0266155
.0185242	.0137022    .0233462

*Repeated 10x random samples of 100 individuals, with effect modifier = 1:
Coefficient	95% Confidence Interval
.0307801   	.0271381    .0344221
.0285853   	.0246062    .0325645
.0305988   	.025852    .0353457
.0289274   	.0249513    .0329036
.0273221   	.0227533    .0318909
.0289991   	.0234707    .0345276
.0280721   	.0225955    .0335488
.0304307   	.0251556    .0357058
.0226065   	.0179526    .0272605
.0318366   	.0249133    .0387599


*UNDER NULL:
*Causal structure:
clear 
set seed 314
set obs 1000
gen classnumber = rpoisson(12)
gen lecturerecord = rnormal()<0.4	
gen score_e = rnormal(0, 0.06)	
gen score = 0.50 + 0.00*classnumber + 0.1*lecturerecord + 0.00*classnumber*lecturerecord + score_e

*Repeated 10x random samples of 100 individuals:
Coefficient	95% Confidence Interval
.0005377	-.0040533    .0051288
-.0008627    	-.0049527    .0032274
.0023996	-.0015345    .0063338
-.0002093	-.0046725    .0042538
-.0009874	-.0049885    .0030138
-.0014683	-.0057964    .0028598
-.0016466	-.0060362    .0027431
-.002394	-.0069716    .0021835
.0017924	-.0029847    .0065694
.0002133	-.0039232    .0043497

*Repeated 10x random samples of 100 individuals, with effect modifier = 0:
Coefficient	95% Confidence Interval
.0019118	-.0032221    .0070457
-.0003989	-.0072118     .006414
.0038981	-.0010879    .0088841
-.0009043	-.0061869    .0043783
-.0024799	-.0074008     .002441
-.0001645	-.0051392    .0048102
.0058193	-.0004482    .0120869
.0027689	-.0030374    .0085752
.004532	-.0014544    .0105183
-.0001167	-.0054799    .0052465

*Repeated 10x random samples of 100 individuals, with effect modifier = 1:
Coefficient	95% Confidence Interval
-.0047302	-.0108656    .0014052
-.0009704	-.0054789    .0035382
-.0028035	-.0075495    .0019425
-.0024426	-.0074191     .002534
-.0006413	-.0061222    .0048396
-.0036849	-.0083167    .0009469
-.0007449	-.005771    .0042811
.0018153	-.0022818    .0059124
-.0039074	-.008969    .0011543
.0016633	-.0023901    .0057167



*Histogram of parameter estimate and p-values run 1000 times:
*	for the ALL population, under null

[image: ] [image: ]


*	for the THOSE WITHOUT RECORDED LECTURES, under null
[image: ] [image: ]

*	for the THOSE WITH RECORDED LECTURES, under null
[image: ] [image: ]

*Setting 1: n=100, μ0=.02, μ1=.12, SD=1, α=.05

*Estimated power to detect difference in means:

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

*Setting 2: n=100,μ0=.02, μ1=.12, SD=2, α=.05

*Estimated power to detect difference in means:

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

*Setting 3: n=500, μ0=.3, μ1=.3, SD=1, α=.05

*Estimated power to detect difference in means:
	
		→ “the control-group mean and the experimental-group mean are equal” 
If the groups have the same mean and standard deviation, then what is the difference we want the power to detect??


[bookmark: _GoBack]The above power calculations signify the ability to detect that the means are different. If the means have a ratio of 1, then they are not different. Thus the same power holds. 
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