
SOC 3811/5811: 
BASIC SOCIAL STATISTICS

Causal Inference and Observational Data



Example #1





Does having an abortion 

increase a woman’s risk of 

breast cancer?



Example #2





Does living near high-voltage 

power lines increase children 

leukemia risk?



Causality and Counterfactuals

At the heart of all case and effect statements is a 
counterfactual—the situation that would have existed had 
the explanatory variable not changed

For example, by making the causal claim:

“The COVID pandemic caused higher unemployment rates” 

we are simultaneously making the counterfactual claim:

“If we had not experienced the COVID pandemic, unemployment 
rates would not have increased"

A fundamental problem in explanatory research is that we 
never actually observe the counterfactual



Criteria for Establishing Causality

Three conditions that must be met in order to establish that 
X causes Y:

1. X and Y must be empirically associated (criteria of association)

2. Change in X must precede change in Y in time (criteria of 
temporal ordering)

3. There must be no third variable, Z, which acts as a 
“confounder”—or which induces “spuriousness”—in the 
association between X and Y (criteria of nonspuriousness)



Research Design & Causal Inference

We know how to measure associations between X and Y

Establishing temporal ordering is a matter of designing 
research appropriately (and especially of measuring X and Y 
thoughtfully)

Confounding is entirely avoided in experimental designs 
(because the control group serves as a counterfactual)

Confounding can be at least partly overcome by statistical 
control in observational designs





Example #1

How could we study this?



Example #1

“Abortion causes breast cancer”

1. What is the counterfactual?

2. How would you conduct an experiment that would 
establish the causal effect of abortion on breast cancer? 
Why might it be impossible to conduct that experiment?

3. Using observational data (which is really all we will ever 
have): Are there variables or factors that might confound 
the association between abortion and breast cancer risk?









Example #2

How could we study this?



Example #2

“Living near high-voltage lines causes leukemia”

1. What is the counterfactual?

2. How would you conduct an experiment that would 
establish the causal effect of living near power lines on risk 
of leukemia? Why might it be impossible to conduct it?

3. Using observational data: Are there variables or factors 
that might confound the association between whether you 
live near power lines and leukemia risk?



https://ww5.komen.org/BreastCancer/Table25Abortionandbreastcancerrisk.html




