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1. BACKGROUND

" Ctera e compaie. papendence We can improve the fairness criteria independence and separation

separation and sufficiency

st s it e gy at the same time despite the impossibility theorems.

(in)compatible when only partial
fulfillment is required?

2. PARTIAL FULFILLMENT 4. MAIN RESULT
OF FAIRNESS CRITERIA

Indirect regularization between independence and separation No indirect regularization between separation and sufficiency

Use Information theory to define partial fulfillment:

Independence:R L A: I(R; A) = 0 [(R; AIY) = —Rr_/I(Y; R) -|-ﬁ](Y; Rr—alA) + 1A R) I(R;AlY) = =I(Y;R) + I(Y;R|A) + I(A; R) I(Y;A|IR) = —=I(Y;R) + I(Y;R|A) + I(4;Y)
Independence gap (IND) of degree d it I(R;A) < d . . | ' ' | | ' | |
accuracy balance separation accuracy balance independence sufficiency accuracy balance legacy
Separation: R LA|Y:I(R;AlY) =0
Separation gap (SEP) of degree d if I(R; AlY) <d Independence is part of the decomposition of separation, so we hope for indirect regularization Accuracy and balance are part of the decomposition of both separation and sufficiency, so we hope
effects between independence and separation. for indirect regularization effects between separation and sufficiency.
Sufficiency:Y L A|R:I(Y;A|R) =0
Sufficiency gap (SUF) of degree d if I(Y; A|R) < d
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Regularizing independence gap (IND) improves normalized separation gap (N-SEP) Regularizing separation gap (SEP) doesn't improve normalized sufficiency gap (N-SUF)
i Lrqir regularizes {IND, SEP, SUF, balance, Regularizing separation gap (SEP) improves normalized independence gap (N-IND) Regularizing sufficiency gap (SUF) doesn't improve normalized separation gap (N-IND)
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