F\\gorﬁhms L the mothewmoncs O;f fo.irm.ss

1. Backjround & Mowhvodon
COMPAS

L

(Noﬁhpo\‘n}e/ E.quiucmt) = Pmda‘c\; raivr s LProbo.biUha OF mof?endins)

correctional offender mo.nmsmex\b Proﬂlina {\m- alpernanve sanctions

* . gives. on offender three . scores . 4-10
L genera) recidivism risk
— violent  recidivism

risk
= fuilvm o oappecs
. o\esiﬁned fw previal scwuu'nﬁ /Probo.tcon

20lb ProPublica. article Machine Bias

ProPubtico - non-pro('\\'b ir\ue_sh'%ahvz 1our halus™
There's .a software  used across . the Counmj to. precduct Fubure crimnals. And it's bias
aﬂwnsb blocks.

Shdied COMPAS. resvlts - & Subsequent recidivism rates of 10000 prefrial criminal defendants
Ffom Browerd Counwb, Florida.

e Qccurac
FP
FP+TN

Results: * Black offendess more \A‘ho.kj - be labelled high risk.

for both roaces about +the same
"—-folse posinive . raie fur Black defendants higher
/

_ 2004 swd

0.68.
B ous W 023
alse neaah'ue rate j;,r White  defendants lower B.028. W 0.8
N
FN+TP
Inflvences prison senkencina. Poul Zu‘ll\) 2Vecss - —— . I8months
see some - cases on ProPublica erhcle.
201%  Flores , LowenkRamp, Beacniel - Re‘joindo.r
¢ : , N
professor Caby of hice non- profit in
at Colifornio,  Unifed stokes juSnce  sector
Siake: uni covrty
S  contentions. lnclud\‘na '-

Avc-ROC
Claum: dn'Ffumco.s i Mean Stove bebween roces is not bias.

/ Scovres
In Po.rh‘cu\c.r (sfmpln'%inj)

PPV similer oCfoss roces
L. Impossibiliny of Foimness
uppose gps AR with PlxeR Jxe A ) = pi i=,2
Want o Pmd.t"ct if x ¢ R. lobel  H or L.
SUPFOSQ
Plxe R l xe H ) = q. PPV pesifve . predichve. valve
Plx¢ Rl xel ) = g NPV
Want:  sSame . Ocvoss

neﬁmh‘ue PMdA‘d\'\rL volwe
aroups.



Ca\cuiase

(ter =) Plzenl zeR, xe A) = q._',(Pf+q1—| >
P! 9+ 92-)
FNR = 1- TPR
/ fack of sroshca) poring
Nee f 2% 1 & Pi > P2 tan TPR, > TPR, =  FNR, > FNR.
A " : .
not perfect S\m\lo.r\.b f;r FPR., & deCI‘QP-U\Cj s cfs in
ey ‘}u,Qz ) Ps"PL
In the US, tecividism rates fr Black offencws is higher thon thet %” While. people.
Pro\oob\\‘ca S\%e ‘I8 swd U-S. dePc.r’cma.M' l Jushea
397 o Upd a0 prisones recdivism
QUQUS 8+ % A q_t’zw &\,ow op period

W + H.‘sPom'c, YIS

Q- Are 300 ho.pp:s with  Bhis?
= Does )Qnrness mean. Stakishical parit ¢
- Whot s the lack d) Stakishcal Puﬁj ‘oz\UAS nou?.

Note : (i) 0ddress / income / highest lewels 08 edoconon 0 Ol proxies Fw roce
and  prediclors of certain crimes.

li PQOP(\G.ndjvxa cakes 7 rearest fobes

Terminology demgsﬂﬂama algerithmic. {eirness

° Sepouruh’on people o;f some fea)  Ufe ourcomes shoud %ex treoded S\mi\orh} bn N%Osriﬂnm,

N%orduss af whhod group H\“’j ore. In
FPR / FNR eﬁvai across st (1 - FPR called posihve recall )
FNR NZSO!N&

Peounin Mamﬂhm op\n'nr\o.\lu.3 on  outome (é) wrerest . will umﬁ cowse . ib ke NoY
So.h‘s(% sepaoranom

fisk  Scores . Should indicale .Same. reol hce QLFCOMK N%ord\.ﬂss OC aroop

. Suf‘\ici@n%

Pracision ( TP ) TN ) sSoMe . Qoross %fov?s
TP+ FP TN+EN
usvally fne.

¢ lndepmdnncz A aivu\ Swote.  Shovid . bae e.qvo.u«\) U\a.% Qcross BreuPs
PIHI A = PLHIR) Vi

Example (of (‘m‘\m_) ad»er\-.ism% depending  on post [ 2P codes " & mo»a thok
twaztsl excluodes certain Maces. Reo\\\'mv\j

20| s\vd'] Chang et al.
colleje, Scholesship adds . in NY.



We have shown ‘
more o.nahdsis on disporole impocts
W\_m_. ( \mpossibih’.\n.Of. ,-rmrmss , Chovldecnove ‘lb ) IP disiribuhon O'F ovtcomes uneqval

ond Jou do not have a perfect predictor, then i is not possible  to suﬁs%
both S\’W\"c&mu\.) & seporahon,

Moreover, approximake fou'me&s con on S(Mu\Tcmeou«Sla hold onder & approximale equo)
base voes of  E&- approximoke perfect performonca.

ﬂlﬂorf+hmn'c dacision N\Ob.u\% .

the Cost aifmess -, Cor ,
Queswon = wWhat do Yoo Core obouvt ;[ ‘# J ";Z";D&US@M
a\ﬁon‘rhmfc accurac:) or indiwdwals \uw\% J\ﬂ-\so,\j lakelhed ¢
3. Whot now?

We lLwe in a aoueha, Com‘t Just 30 ‘ol no .irs impossibla_ 2 hde in. a. hole'

o Fx ¥ Prob\e_vn e.%. inshwhonalised racism

e Do 300 need e oJ.%or‘\ﬂ\m?

S il we know thare Wil be  problems, Shovd we implement ¢
> no o)aonw\m not svn'cxba bartes Ynan \1es a\ﬂorﬂhm
(W H')m,os on be invacioble Ik do wlo o.laom-hms e.a» 30031a

o Throw somo.’rh\‘ng oub
L, Whatis important depends on conkext

. ccnmpromise. Pushm3 the Llimits OS fm‘mess impossibi\i\\gz who's the [&N.st oé) Tham all
Hsu. et al. '22

L WM it inle oa - opimisalon problam

¢ Accept thok dl‘FFemt mewics weasvre diFPe.rent thinas thot conmbule to «Fo.imess
Ins tead oj 'is  this ulsovifhm -Pcu’r?' ask 'in  whot way is this o)jori+hm {auir 2’

Differeny mewics can be used o mﬂ:‘»m decision mo.h.m3 & coton. when SW\,\S
is 80\'1\3 wronﬂ.

L—) cComMPAS tels 30\) whody s 80“\3 mf0ﬁ3

5 cowla e vsed \'W'%Qb INYSVRNNONS

This is not & maths problem.

We ( humani) Qre fw from O CconsensVs on whod the. mosr. basic dszﬂ.\nih‘ons oj
fm’mzss, Qc‘vo.Ub:] & ddscn‘m.‘nohcm are . . Fairness. in. Moching. laoening :

Lessons ‘;‘om Po\jh‘co.l Phi\o&nphs



We Swdied binor c\assipiu £ two grovps. - imPoricmt case
Buc  man o’;}her Npes of algorithms  exist . Thare has  been lots oF work  on dme)opmj
mevics P faimess A& Swo\bu\\j how t\!\aj benawe /.‘mP\a,‘mm\S in  prachce

Examples. 1., ¢ The ouvrcome shov\dn' ¥ depend on. whekhes Yoo e in o protecied 352"

ordin \easi- squoves re%resim N cace, qendss,
Do OLS fegression R the dose w] - Onoracresishc disabiavy.
wlo are  compove

indzpendence

( "
2. Tnﬁ sSimilor  individuals Similog ~ Ls‘psch\‘l‘?- condinon

c\oss\‘ﬁ‘u X — MIx) ~
Require al M(x), MLy < o\lx.3) \/x,:se Vv
Dwork er ol Y)) Toirness "“WO\)S\'\ Awevreness (now © add this congwaint)
Seporw\'on

§7 whar is Simos *

3. " Predichor Snovid oo 6‘“% %ood 'fur di [ferens 3?5' R
Stondord ~ test  for  Classifers Roc/ Avc  score.
With s\cdws Scode

Compove ﬁx different 9ps- S\)E@'o‘u\o:s

I
00 \

Swve\a: Zliobaite V7
L C\osif\s Remarks & Open Quesnons

. There is no Such Jrhms as Q pu?ect\j :fq.ir u)sofcrhm

* Context . is always  imporven . Coamnot - discuss COMPAS. L its  issues fuy winovt  undesiondi
the US. criminod \”)ush‘u. S6SR-W\, insnlunonclised . racsm , & B ePFeds on Mor%\“ncdxsao\
communihes R S aomamd otenhon dun‘ns Black Lives MoHer

Different mewics w™easure di#er@nt thinﬁs

What is  four depends on what Yoo core oot

ﬁBecunm Og Pezdbuck \ooPs

OP?J\ Quesu‘ons
TS
- How do we ensure that olcdon‘fhms are fa{r olwe\opmmtu deP\o3w\mc
(eedack
- What lv.s')onsibililj do  developers  have in undu‘siand»fv\a & conveying the = limitonons a;f the.
fools “\uJ ureode ¢

- What does foimess Mean o 300?.



