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Causal DAG:
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Structural equations:

Where p(a,b) is a function returning the bth tiles of the X distribution. Therefore S1=1 for 90% of the observations. S2=1 for 25% of the observations. We can modify those parameters as needed.
Scenarios:
S1=1 for 90% of the observations:

whereas the true causal effect is only 2.
S1=1 for 50% of the observations:

whereas the true causal effect is only 2.
S2=1 for 25% of the observations:

whereas the true causal effect is only 2.


S2=1 for 75% of the observations:

whereas the true causal effect is only 2.
Now assuming the null and using bootstrap:
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S1=1 for 90% of the observations:

whereas there is no true causal effect. Type 1 error percent = 100%
S1=1 for 50% of the observations:

whereas there is no true causal effect. Type 1 error percent = 100%
S2=1 for 25% of the observations:

whereas there is no true causal effect. Type 1 error percent = 100%
S2=1 for 75% of the observations:

whereas there is no true causal effect. Type 1 error percent = 100%


Now assuming the null and controlling for U and using bootstrap:
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S1=1 for 90% of the observations:

[bookmark: _GoBack]whereas there is no true causal effect. Type 1 error percent = 0.9%
S1=1 for 50% of the observations:

whereas there is no true causal effect. Type 1 error percent = 5.6%
S2=1 for 25% of the observations:

whereas there is no true causal effect. Type 1 error percent = 1.4%
S2=1 for 75% of the observations:

whereas there is no true causal effect. Type 1 error percent = 0.6%

 
