Lecture 2 quiz:
1. Here is a structural (causal) equation for the effect of exposure X (say, walking 1+ mile/day versus walking <1 mile/day) on outcome Y (say, systolic blood pressure).
Y=140-10*X+25*L+
2. [bookmark: _GoBack]For a person with X=1 and L=.1, what is his or her expected value of Y?
140-10+2.5=132.5
3. What is that person’s expected value of Y if s/he instead had X=0?
142.5
4. Given a data set with L, X, and Y, how could you estimate the counterfactual value of Y if everyone had exposure X=0?  
Take actual Y for each individual and subtract that individual’s actual X value times 10 (i.e., subtract 10 for people with X=1 and subtract 0 for people with X=0).
5. How could you estimate the counterfactual value of Y if everyone had exposure X=1?   
Take actual Y and add (actual X=0)*10.  In other words, add 10 for people who actually had X=0, add 0 for people who actually had X=1.
6. How could you estimate the population average effect of X on Y?  
Take the average of the two above parameters (the counterfactual value of Y setting everyone to X=1 and the counterfactual value of Y setting everyone to X=0) and subtract these from each other.
7. What is the magnitude of that effect?  
10, per the structural equation in question 1.   Caveat there might be variation in a finite sample, so even if the causal effect is 10, in a sample of only a few hundred or thousand, the estimated effect might be a little higher or a little lower.
8. You are asked to estimate the mean BMI of Hopi elders in New Mexico.  You can pursue one of two data sets:
1. N=1000, self-reported BMI
2. N=100 clinically measured BMI
What do you need to know to decide which data source will provide a more accurate estimate of average BMI for all Hopi elders in New Mexico?
You need to know the bias and variance of each measure (self-report and clinic measures) and the selection process into each of the two samples.  In other words, what is the:
 E(BMI|come to clinic sample)-E(BMI|population) and E(BMI|participate in self-report)-E(BMI|population)
You might generally anticipate that the latter term (the difference between average BMI and in the self-reporting sample and the average BMI in the full population), is smaller than the difference between average BMI among people who come to clinic versus among the whole population.  In other words, the selection into the clinic sample will probably be worse than the selection into the self-reported sample.  However, the measurement error and measurement bias in the clinic sample will probably be much smaller than in the self-report sample.  So the decision about which sample is preferable will depend on some comparison of these two phenomena.   In both the sample and the measure, there is uncertainty due to random error (small sample, measurement error) and systematic error (bias in self-reports, systematic differences in who participates in the sample). 




