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FAIRNESS = EQUALITY? CONNECTION TO INEQUALITY

» The “leveling down” objection to equality > Our formulation: | » Atkinson Index is a welfare-based measure of inequality
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Y 1 1.1 1.2 Consider two benefit vectors b, b’ > 0 with equal means (u = n'). For

T T 0<ax<1, Ai_«(b) = A1_«(b') ifand only if Wy(b) < Wy (b').
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»X; € X is the feature vector for individual i

»Yi € 4, the ground truth label for him/her IMPACT ON PREVIOUS NOTIONS OF FAIRNESS
»1/; = h(x;) prediction for i

» For a fixed mean benefit i, our measure and Atkinson index

. b(y, /) the benefit obtained by an individual with true label iy and predicted ) o0e Crime and Communities . Crime and Communities = the same indifference curves and total ordering.
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» We assume b(y, i) linear in j (WLOG for binary classification!). E.g. O o 50° o SUMMARY
R 5 0.04 wet | © a1 . . . . e
bi =§i—yi+1 T . 5 0.05 . Cardinal social welfare as a measure of fairness behind a veil of ignorance
5 0.03 3 . .. . .
? 2 0.04 » Addresses the leveling down objection to inequality
FAIRNESS BEHIND A VEIL OF IGNORANCE g 0-02 © » Enjoys a convex formulation
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" go?e 1de?: > ﬁmal ive!faljf s fairness behind a veil of ignorance S, . . 000 , . . » Previous notions only characterize conditions of fairness
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(bla) = (b'fa) < (blc) = (bfc), » Useful for measuring both individual and group level fairness
» Independence of common scale: Vc > 0, @ c 0.0282
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» Anonymity = >

S Progres’sive transfers principle ) % 0 16z | —a=0.1H ;;';’ 0.028 | — =01 » Extension to other learning tasks
> According to Debreu-Groman Theorem, Wa(by, ..., by) = )_j_ wa(bi), where = o S 0 0070 | —ocod| » Extension to descriptive (as opposed to normative) behavioral theories

for 0 < o < 1, wy(b) = b —on)f oo » Human perception of fairness in the context of automated decision making

»for o« < 0, wy(b) = —b* T T > ...
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