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Correlation vs causality

T USED 70 THINK THEN I TOK A SOUNDS LIKE THE
CORRELATION IMPUED STATISTICS CLASS. CLASS HELPED.
CAUVSATION. Now I DON'T, WELL, MAYBE

0% 15919

https://xkecd.com/552
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Simpson's paradox

Should we prefer Treatment A or
Treatment B?

Mortality rate

Condition
Mild Severe Total
15% 30% 16 %
S A °
&,s (210/1400) |l| (30/100) |} (240/1500)
&F 5 || 10% 20% 19%
(5/50) (100/500)} (105/550) |

—
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Simpson's paradox

Condition determines the treatment Mortality rate
Condition
Mild Severe Total
15% 30% 16 %
& A °
&,s (210/1400) | (30/100) | (240/1500)
<& 5| 10% 20% 19%
(5/50) (100/500) | (105/550)

m B is preferred for severe cases

m Choose B
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Simpson's paradox

Treatment determines the condition Mortality rate
Condition
Mild Severe Total
15% 30% 16%
S A °
S (210/1400) | (30/100) | (240/1500)
N 5| 10% 20% 19%
m B is in short supply, delays increase (5/50) (100/500) | 1195/550)

severity
m Choose A
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Todea. Reel

Uncontrolled conditions

Socio-economic
status

Treatment

‘i Recovery
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Impact of treatment

Confounding

Uncontrolled conditions

Socio-economic

status

Treatment

‘i Recovery

Madhavan Mukund

Experimental conditions

N,

Socio-economic

status

Treatment

I nervenhon
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Tax policy

Model underlying data

Economic
conditions
Tax
Economic
consequences
(35 9
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Tax policy

Model underlying data Model for policy evaluation
Economic Economic
conditions conditions

Tax Tax
Economic \ Economic
=R consequences consequences
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Conditioning vs intevention

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

0 \
Pw\ ‘g m{hhm
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Conditioning vs intevention

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

Population Subpopulations Conditioning Intervening
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Conditioning vs intevention
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Conditioning vs intevention

P(Y | do(T = 0)) Intervene on T

O
—O
@)
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Conditioning vs intevention

P(Y | do(T2, =1)) Intervene on T,

O
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Conditioning vs intevention

Uncontrolled conditions

Socio-economic
status

Treatment

Recovery

Experimental conditions

Socio-economic
status
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Conditioning vs intevention

Uncontrolled conditions Mode! underlying data
Socio-economic Ecoqqmic
status conditions
Treatment Tax
Recovery Economic
J— = consequences

Experimental conditions . .
Model for policy evaluation

io-economic -
Soci os ; (iu 5° Economic
conditions
Treatment
Tax
Economic
consequences
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