
Causal Inference
Illustrated via Simpson’s paradox

Ofer Engel
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Selective 
departments

Admitted
Gender

Applying to more selective 
departments makes it less likely 
to get admitted

Women apply 
to more 
selective 
departments

Controlling for the department, 
no evidence for gender 
discrimination in Berkley’s 
admission process, 1973
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Exposure 
to sun

Cancer
Using sun 
screen

Sun exposure 
increases risk

Exposure is associated 
with sun screen

Controlling for sun 
exposure, sun screen 
reduces risk



Did apply sun screen Did not apply sun screen
Exposure 

to the 
Sun

Cancer No cancer % of patients 
with cancer Cancer No cancer % of patients 

with cancer

a little 1 19 5.0% 3 37 7.5%
A LOT 12 28 30.0% 8 12 40.0%
Total 13 47 21.7% 11 49 18.3%



6



7



8



9



Drug A Drug B

Heart attack No heart attack
% of patients 

with heart 
attacks

Heart attack No heart attack
% of patients 

with heart 
attacks

Female 1 19 5.0% 3 37 7.5%
Male 12 28 30.0% 8 12 40.0%
Total 13 47 21.7% 11 49 18.3%

Two drugs are tested on patients with a heart condition. The table 
shows the results of an experiment on a perfectly representative 
sample of patients. Which is correct (more than one)?

A. Males are less at risk when taking drug A (rather than B)
B. Females are less at risk when taking drug B (rather than A)
C. Overall, patients are less at risk when taking drug A (rather than B)
D. Overall, patients are less at risk when taking drug B (rather than A)



Drug A Drug B

Heart attack No heart attack
% of patients 

with heart 
attacks

Heart attack No heart attack
% of patients 

with heart 
attacks

Female 1 19 5.0% 3 37 7.5%
Male 12 28 30.0% 8 12 40.0%
Total 13 47 21.7% 11 49 18.3%

Gender

Heart 
attackType of 

drug

Men more at risk

Women prefer 
drug B



Drug A Drug B

Heart attack No heart attack
% of patients 

with heart 
attacks

Heart attack No heart attack
% of patients 

with heart 
attacks

Low blood 
pressure 1 19 5.0% 3 37 7.5%

High blood 
pressure 12 28 30.0% 8 12 40.0%

Total 13 47 21.7% 11 49 18.3%

Two drugs are tested on patients with a heart condition. The table 
shows the results of an experiment on a perfectly representative 
sample of patients. Which is correct (more than one)?

A. Drug A is associated with lower blood pressure than B
B. Drug B is associated with lower blood pressure than A
C. Overall, patients are less at risk when taking drug A (rather than B)
D. Overall, patients are less at risk when taking drug B (rather than A)



Drug A Drug B

Heart attack No heart attack
% of patients 

with heart 
attacks

Heart attack No heart attack
% of patients 

with heart 
attacks

Low blood 
pressure 1 19 5.0% 3 37 7.5%

High blood 
pressure 12 28 30.0% 8 12 40.0%

Total 13 47 21.7% 11 49 18.3%

Blood pressure

Heart 
attackType of 

drug

High blood pressure 
more risk

drug B reduces
blood pressure
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OR even reverses
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