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OPINION

Artificial Intelligence’s White Guy Problem

By KATE CRAWFORD  JUNE 25, 2016

TheUpshot

HIDDEN BIAS

When Algorithms Discriminate

% Claire Cain Miller @clairecm JuLY 9, 2015

Machine Bias

There's software used across the country to predict future
criminals. And it's biased against blacks.

by Julia Angwin, Jeff Larson, Surya Mattu and Lauren Kirchner, ProPublica

May 23, 2016
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Q: What are good definitions of fairness?



Q: What are good definitions of fairness?

A: Someone else’s problem



Contributions

 Formalize fairness definitions as probabillistic
verification problems
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define dec(colRank, yExp)
expRank <— yExp - colRank
1f (colRank <= 5)
hire <— true
elif (expRank > -5)
hire <— true
else
hire < false
return hire

hire | ethnicity > 10
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_ define dec(colRank, yExp)
define popModel() expRank <— yExp - colRank
ethnicity ~ gauss(0,10)

—) if (colRank <= 5)
colRank ~ gauss(25,10) ) hire «— true
— elif (expRank > -5)

hire <— true
else

hire < false
return hire

VEXp ~ gauss(10,5)

if (ethnicity > 10)
colRank < colRank + 5

return colRank, YyExp
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dec(popModel())




define popModel()
ethnicity ~ gauss(0,10)
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Prlhire A ethnicity <= 10

represent assignments as a region ¢ C R>
(LRA formula)

colRank

pe(e)pelc)pyly) de dedy

v “weighted volume”

ethnicity



define popModel ():

ethnicity ~ gauss(0,10)

colRank ~ gauss(25,10)

YEXp ~ gauss(10,5)

1f ethnicity > 10:
colRank « colRank + 5

return colRank, YyEXp

define dec(colRank, yExp):

expRank « yExp - colRank
1if colRank <= 5:
hire « true
elif expRank > -5:
hire « true
else:
hire « false
return hire

© = ethnicity > 10 — colRank’ = colRank+ 5

popModel o p
i A ethnicity < 10 — colRank = colRank
- A expRank = yExp — colRank’
dec A (colRank’ < 5V expRank > —5) — hire
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define popModel (): define dec(colRank, YyExp):
ethnicity ~ gauss(0,10) expRank <« yExp - colRank

colRank ~ gauss(25,10) if colRank <= 5:

VEXp ~ gauss(10,5) hire « true

1f ethnicity > 10: elif expRank > -5:
colRank « colRank + 5 hire « true

return colRank, YEXp else:

hire « false
return hire

© =|ethnicity > 10 — colRank’ = colRank + 5
A ethnicity < 10 — colRank’ = colRank
A expRank = yExp — colRank’

dec A (colRank’ < 5V expRank > —5) — hire
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define popModel ():

ethnicity ~ gauss(0,10)

colRank ~ gauss(25,10)

YEXp ~ gauss(10,5)

1f ethnicity > 10:
colRank « colRank + 5

return colRank, YyEXp
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Evaluating post

« Obtain formula ¢ for each probability in post
« Underapproximate the weighted volume of ¢

« Overapproximate by doing the same for (¢
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eventually, approximations are good enough



“Live” demo
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Prlhire | ethnicity

define popModel()
ethnicity ~ gauss(0,10)
colRank ~ gauss(25,10)
YEXp ~ gauss(10,5)
if (ethnicity > 10)
colRank <— colRank + 5
return colRank, yExp

define dec(colRank, yExp)

expRank <— yExp - colRank

if (colRank <= 5)
hire < true

elif (expRank > -5)
hire < true

else
hire <— false

return hire
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Income Dataset [1]
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[1] https://archive.ics.uci.edu/ml/datasets/adult




Fairness Verification Problems
14

12
10 NN

38 B SVM
mDT

Total FairSquare PSI[1] VolComp [2]
[1] Gehr et al. CAV 2016 [2] Sankaranarayanan et al. PLDI 2013
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