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Correlation vs causality

Apply flame to an old cloth

Use heavy gloves when we do this

Cloth burning is correlated to both applying a flame and using heavy gloves

Which of these correlations implies causation?

Explain using counterfactuals
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Correlation vs causality

https://xkcd.com/552
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Simpson’s paradox

Should we prefer Treatment A or
Treatment B?

Mortality rate
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Simpson’s paradox

Condition determines the treatment

B is preferred for severe cases

Choose B

Mortality rate
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Simpson’s paradox

Treatment determines the condition

B is in short supply, delays increase
severity

Choose A

Mortality rate
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Confounding

Observed correlation:

Go to bed with shoes on, wake up with a
headache

Does wearing shoes in bed cause
headaches?

Hidden cause:

Both are a consequence of heavy partying
the night before!

Party confounds the association between
sleeping with shoes and waking up with a
headache
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Impact of treatment

Confounding
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Impact of treatment

Confounding
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Tax policy
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Tax policy
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=
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Conditioning vs intevention

P(Y | T = 0) vs P(Y | do(T = 0))
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Conditioning vs intevention
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Conditioning vs intevention

P(Y | do(T = 0)) Intervene on T
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Conditioning vs intevention

P(Y | do(T2 = 1)) Intervene on T2
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Conditioning vs intevention
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Conditioning vs intevention
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