
 

What is Fairness

A model is fair if its performance
is

equally good for all

all group memberships
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Group Fairness
We assume the existence of at least one
Sensitive Attribute S gender race Education Incomethe value of S specify the groups
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Subgroup Fairness Challenge
we

may not have enough samples
from

alls Subgroups to draw

Statistical Conclusions
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group Fairness Binary Groups Binary classification
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e.g If Someone is not dangerousbut
mistakenly labeled as one
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False Neg rate
Parity Rate Paring

True FNRate
Paring

Positive

www.aiqdfpgiapg
i

should be equal for all groups
R Scores are not fair because blackis more

likely of being Predictedas Positive
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Decision Maker
Accuracy

Effssification

s equal for
the two
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Bias in Data
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The random variable Yis not independent
from the rand variables



Simpson Paradox

admitted y 5 1 M
not addmitted

y So F

UC
Berkeley Admission Process is sexist because

overall P 7 1 m P f F
Demographic PAvity

f IS Corr f s to
College level almostatways Assu.me College

p f 1 MD Plf 1 F

If



gender

The admission Process is fair because there isan admissible
explanation for the overall

disparity

Anedge is added if the two variablesare not independent
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If data is biased Y S Assumption

for
any choice of two fairness

Categories It is IMOSSIBLE
to
satisfy BOTH

Thit Indep and Separation Cannot be
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Independence
Sufficiency aretmpossible

Sufficiency Slffy mutually

dendence SHF 040
if the Path S J f exists S f

The Path s f f does not exist
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sufficiency

Impossib

pendne
Operation

Impossibility theorems
only prove that exact

equally is impossible for
mutually exclusivedefinitions

we can still Satify ALMOST EQUAL
for all definitions

The goal should be to
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Measuring Unfairness

If Aly A has Perf P for 9
P2 for 92 how should we

measure the Unfairness
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