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Effect: counterfactual

i.e., what would have happened to these subjects had the cause not 
been present? 



Causal relationships

• The cause preceded the effect
• The cause was related to the effect
• We can find no plausible alternative explanation for the effect other 

than the cause

v Mirror what happens in experiments
v No other scientific method regularly matches the 

characteristics of causal relationships so well



Correlation does not prove causation!

• Which variable came first?
• Are there alternative explanations for the 

presumed effect?

- Example: income ~ education or education ~ income?
- Confounding variable: intelligence, family socioeconomic 

status (causes both high education and high income)


