Michelle Roh 
EPI 265 Week 7 Response

Assignment: 

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). 

[image: ../../../../../Downloads/Untitled%20Diagram%20(2).pdf]

Exposure: gluten-free diet (binary)
Effect modifier: primagravidae (binary)
Outcome: birthweight
[bookmark: _GoBack]
Birthweight = 2000 - 300*glutenfree + 400*primagravid + 250*glutenfree*primagravid + error 
(I know the birthweight is not plausible unless sample was among babies that were of lower birthweight, maybe it’s a sample of preterm babies?!). 

. mean bw

Mean estimation                   Number of obs   =      1,000

--------------------------------------------------------------
             |       Mean   Std. Err.     [95% Conf. Interval]
-------------+------------------------------------------------
          bw |    2085.94     9.6478      2067.008    2104.873
--------------------------------------------------------------

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.

If ACEN=1000 = -169.3 (95% CI: -169.7, -168.9)

Table 1. Population averaged effects (ACE) of gluten-free diet on birthweight 
	Random sample
	ACE
	95% CI
	p-value

	1
	-164.4
	(-165.6, -163.2)
	<0.001

	2
	-166.5
	(-168.1, -164.9)
	<0.001

	3
	-160.5
	(-161.8, -159.3)
	<0.001

	4
	-172.2
	(-173.5, -170.8)
	<0.001

	5
	-165.4
	(-166.8, -164.0)
	<0.001

	6
	-161.6
	(-163.2, -160.1)
	<0.001

	7
	-172.5
	(-173.6, -171.3)
	<0.001

	8
	-189.8
	(-191.1, -188.5)
	<0.001

	9
	-165.5
	(-166.9, -164.2)
	<0.001

	10
	-174.6
	(-176.1, -173.2)
	<0.001



Table 2. ACE estimates of gluten-free diet on birthweight stratified by nulliparous vs. multiparous. 
	
	
	Primagravid = 0
	
	
	Primagravid = 1
	

	Random sample
	ACE
	95% CI
	p-value
	ACE
	95% CI
	p-value

	1
	-300.4
	(-302.3, -298.6)
	<0.001
	-48.5
	(-50.1, -46.8)
	<0.001

	2
	-300.8
	(-303.3, -298.4)
	<0.001
	-47.3
	(-49.4, -45.2)
	<0.001

	3
	-300.3
	(-302.4, -298.2)
	<0.001
	-50.8
	(-52.2, -49.3)
	<0.001

	4
	-300.8
	(-302.3, -299.4)
	<0.001
	-48.6
	(-51.0, -46.2)
	<0.001

	5
	-299.9
	(-302.0, -297.8)
	<0.001
	-50.7
	(-52.6, -48.9)
	<0.001

	6
	-299.6
	(-301.7, -297.5)
	<0.001
	-48.8
	(-51.1, -46.4)
	<0.001

	7
	-300.2
	(-301.8, -298.6)
	<0.001
	-49.8
	(-51.5, -48.1)
	<0.001

	8
	-299.9
	(-301.5, -298.3)
	<0.001
	-49.7
	(-52.0, -47.3)
	<0.001

	9
	-300.1
	(-302.3, -298.0)
	<0.001
	-50.9
	(-52.6, -49.1)
	<0.001

	10
	-300.5
	(-302.5, -298.5)
	<0.001
	-48.7
	(-50.8, -46.6)
	<0.001



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

**I could not figure out how to extract the ACE from the margins command and so I could not really iterate over 1000x. Sorry. 

Birthweightnull effect = 2000  + 400*primagravid + 3*e

If ACEN=1000 = 0.2 (95% CI: -0.2, 0.6)

Table 3. Population averaged effects (ACE) of gluten-free diet on birthweight
	Random sample
	ACE
	95% CI
	p-value

	1
	0.62
	(-0.6, 1.8)
	0.315

	2
	2
	(-0.6, 2.6)
	0.2

	3
	-0.5
	(-1.8, 0.7)
	0.382

	4
	0.3
	(-1.0, 1.7)
	0.651

	5
	0.4
	(-1.8, 1.0)
	0.595

	6
	0.9
	(-0.7, 2.4)
	0.278

	7
	0.02
	(-1.1, 1.2)
	0.973

	8
	0.2
	(-1.1, 1.5)
	0.77

	9
	-0.5
	(-1.9, 0.8)
	0.456

	10
	0.4
	(-1.1, 1.8)
	0.592



Table 4. ACE estimates of gluten-free diet on birthweight stratified by nulliparous vs. multiparous.
	
	Primagravid = 0
	Primagravid = 1

	Random sample
	ACE
	95% CI
	p-value
	ACE
	95% CI
	p-value

	1
	-0.4
	(-2.3, 1.4)
	0.645
	1.5
	(-0.1, 3.2)
	0.07

	2
	-0.8
	(-3.3, 1.6)
	0.487
	2.7
	(0.6, 4.8)
	0.013

	3
	-0.3
	(-2.4, 1.8)
	0.795
	-0.8
	(-2.2, 0.7)
	0.316

	4
	-0.8
	(-2.3, 0.6)
	0.264
	1.4
	(-1.0, 3.8)
	0.239

	5
	0.06
	(-2.0, 2.2)
	0.956
	-0.7
	(-2.6, 1.1)
	0.431

	6
	0.4
	(-1.7, 2.5)
	0.703
	1.2
	(-1.1, 3.6)
	0.294

	7
	-0.2
	(-1.8, 1.4)
	0.812
	0.2
	(-1.5, 1.9)
	0.792

	8
	0.1
	(-1.5, 1.7)
	0.916
	0.3
	(-2.0, 2.7)
	0.772

	9
	-0.1
	(-2.3, 2.0)
	0.916
	-0.9
	(-2.6, 0.9)
	0.34

	10
	-0.5
	(-2.5, 1.5)
	0.621
	1.3
	(-0.8, 3.4)
	0.222



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
*n=100,μ0=.02, μ1=.12, SD=2, α=.05
*n=500, μ0=.3, μ1=.3, SD=1, α=.05

For each of the 3 settings above, what is the power to detect whether the ratio of the means=1?

*n=100, μ0=.02, μ1=.12, SD=1, α=.05
	
.  power onemean 0.02 0.12, sd(1) n(100)

Estimated power for a one-sample mean test
t test
Ho: m = m0  versus  Ha: m != m0

Study parameters:

        alpha =    0.0500
            N =       100
        delta =    0.1000
           m0 =    0.0200
           ma =    0.1200
           sd =    1.0000

Estimated power:

        power =    0.1677

*n=100, μ0=.02, μ1=.12, SD=2, α=.05

.  power onemean 0.02 0.12, sd(2) n(100)

Estimated power for a one-sample mean test
t test
Ho: m = m0  versus  Ha: m != m0

Study parameters:

        alpha =    0.0500
            N =       100
        delta =    0.0500
           m0 =    0.0200
           ma =    0.1200
           sd =    2.0000

Estimated power:

        power =    0.0785

*n=500, μ0=.3, μ1=.3, SD=1, α=.05
null and alternative means are equal; this is not allowed

For each of the 3 settings above, what is the power to detect whether the ratio 
of the means=1?

I thought that the power calculations for effect sizes should be the same as the difference? I don’t know how to calculate power to detect a null effect though, if it is that you want see if the effect of your exposure is non-inferior, it seems like you’d need to set a delta (what is the acceptable amount of difference that would be a null effect). 
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