Wannier, Rae
Modify your data generation code from last week to match the following causal DAG:
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Where S1 and S2 are indicators for whether an observation is selected into the analysis (ie, when S1=0 or S2=0, the observations are excluded).  
Write out data generating rules to match this causal DAG for at least 2 values S1 (e.g., S1 = 1 for 90% of observations vs S1=1 for 50% of observations) and 2 values for S2.  Please be sure that your data generating model entails that U influences X, Y, and S2. 
Data Generating rules: 
1. U is drawn as a normal distribution with mean 0 (sds=4)
2. S2 is drawn as binary variable from an underlying uniform random variable + 0.10*U, where the top X percent of the underlying variable is assigned S2=0
3. X is drawn as a normally distributed variable with mean = 12, with a random error term and U also determining the value (X= 12 + U + error)
4. Y is drawn as a normally distributed variable with mean=44, with a random error term, U and X determining the value (Y=80 + U - X*3.0 + error)
5. S1 is drawn as a binary variable from an underlying uniform random variable + a term for X and Y (underlying variable S1 = random_uniform + 3*X + 4*Y) with the top x % of the underlying variable assigned S1=0.  
For each, write a simulation model generating data with N=500 individuals following these data generating rules.  Report the structural causal model for each variable in the DAG, including the distributions of the error terms.  Use the statistical method of your choice to estimate the effect of X on Y in each scenario, assuming that U is unmeasured (ie, your estimate will likely be biased because you cannot account for U). 





	Adjusting for U?
	S1 prevalence
	S2 prevalence
	X on Y
	95% CI
	p-value

	Yes
	1.00
	1.00
	-3.00
	-3.02, -2.98
	<0.001

	No
	1.00
	1.00
	-2.20
	-2.21, -2.18
	<0.001

	No
	0.50
	0.50
	-1.93
	-1.97, -1.86
	<0.001

	No
	0.50
	0.90
	-1.97
	-2.01, -1.94
	<0.001

	No
	0.90
	0.50
	-2.19
	-2.22, -2.16
	<0.001

	No
	0.90
	0.90
	-2.17
	-2.19, -2.14
	<0.001



Now assume the null, that X has no effect on Y.  Under each of your four scenarios above, what is:
· The average estimate of the effect of X on Y (ie, if you repeat your chosen statistical analysis across repeated iterations, what is the average value of the parameter estimate for the association between X and Y)? 
·  the type 1 error rate using an alpha threshold of 0.05 (ie, the percent of iterations under which you would find a statistically significant association between X and Y, using a p<.05 threshold)?  
	Adjusting for U?
	S1 prevalence
	S2 prevalence
	X on Y
	95% CI
	p-value
	Type 1 error rate (%)

	No
	0.50
	0.50
	0.562
	0.498, 0.627
	<0.001
	99.99

	No
	0.50
	0.90
	0.550
	0.481, 0.619
	<0.001
	99.99

	No
	0.90
	0.50
	0.699
	0.646, 0.751
	<0.001
	99.99

	No
	0.90
	0.90
	0.725
	0.673, 0.776
	<0.001
	99.99



