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1, COMPAS

u]=t9] = A3Z QI E(Northpointe) A} 7]EFeE COMPAS(Correctional Offender Management
Profiling for Alternative Sanctions) ¥112]&2 b|=t HYUAA AFEE ATZTEYOZ, A

E A% oz SofA AR AERANE 7o g uaigle] Uk W AHE E Y
H AYES At Hale §9 A=E FASRIY, WA= o] #AE E88f #aql
o] 7pHer §RE AAsItt 2016 EAF WA el ZEWE]7}H(ProPublica)= g &g
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1, ol o2 A3 Aeux Foka AFHOR S Ao
HAEA ghe dloe
u, olefdt Wkl Avker AEH ek Bejded 4 Yok A

A7k E15iet,

B e a

@wowdudehahahaha | f g hate n s, |
wish we could put them all in a concentration
camp with k==s and be done with the lot

A2 &X: https://www.buzzfeednews,com/article/alexkantrowitz/mic
rosoft—blames—chatbots—racist—outburst—on—coordinated
—eff
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Percentile of Algorithm Risk Score
X2 &X: Obermeyer et al, [5] =2
=H= = | L—
==H(Bloomberg) MM ISl
e e 20239 oujx] AHE AdFAse T FEH AH]olE Had(stable
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High-paying occupations

ARCHITECT LAWYER CE0 POLITICIAN JUDGE ENGINEER
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TEACHER HOUSEKEEPER CASHIER JANITOR DISHWASHER FAST-FOOD WORKER SOCIAL WORKER
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O|ZF A M o= M A7
e xp210] 24010| x| 2ojof B FHolo| A AE, QIE, Lo], M AN,
(ESE &%) 8l e - o o2 S
0§, &g, g8, A8 715
OjZF A olo| &AM = O|ZF &AM L AA ’ : ’
I:|||_||:1 k=] 7H|_I—-|—|OE§|_||:| —|ool Ol'l_l = %‘I_El 7|§' Al@ EI—JIK—
A 24( Al Inf
el BloIZt 44 3 DIzt AT olmE 4 T OlSE T
(proxy attribute) 71F R H(QIEat S
4 pie HIBIZ 24 3 212 AN BRI/ URISH, ot o zy(Ltolet i
(resolving attribute) | 2USXISOl| EZslle SYHES MollotA| b= £ HE| oZ(QIBat AP
X2 &X: https://test.narangdesign.com/mail/jungwoo/202212/a1.html [9]
o2 (F DoAe oFl &7 d3As Edo| mE o5 Lt AR 2949
7heeh 23 Ustdt diSa AR 25 Z2E A (positive) B2 54 (negative) S
A 4 glom, F ) A9 2gol F5EE BT 4 ek

Confusion Matrix
- AF| Zok 2N MR Zik 24

o= Zak =t AM(True Positive, TP) HA Yi(False Positive, FP)
i UM OIZZ(PPV) = TP/(TP+FP) 745 BIZAS(FDR) = FP/(TP+FP)
°° UM HMEFZ(TPR) = TP/(TP+FN) QEMZ(FPR) = FP/(FP+TN)

o= Zak HAl SX(False Negative, FN) =t 24(True Negative, TN)
_|2A-I HA! F=2E2(FOR) = FN/(TP+FN) 24 HIE=(NPV) = TN/(TN+FN)
=< O|EFS(FNR) = FN/(TN+FN) 24 HELZ(TNR) = TN/(TN+FP)

X2 &X: https://test,narangdesign.com/mail/jungwoo/202212/a1.html [9]

1. 7ksM49| S5M(Equalized Odds)

olF ERIlIN B o AT, B AA AWK, T HBE SAolwtn Y o, s
o] BEAY Aol bt Pt

P(Y=1A4=0,Y=y)=P(Y=14=1,Y=y),y={0,1) [10], [11]

ol AFAT Sl wE Y HEEY egee] AdER BE Fddfor & 9fn|
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2. 713]2] SS4(Equalized Opportunity)
71319] 55489 A= fAFoR ot Er
P(Y=14=0,Y=1)=P(¥=14=1,Y=1) [10], [11]

ol Y AEEo] AHERE FEok dthe AS oulsh, oA AR 7HsAY &
o 2~
= T

3. BAIX =SA(Statistical Parity)

SAA s U5 A4 554 (Demographic Parity)2fille =20, 582 49

rr

P(Y=1A=0)=P(Y=1A=1) [10]

2
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(o]
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el ZRgel 258 5ol ot Aatat Sob) gh Al 4]

P(Y=1S=sR=0)=P(Y=1S=s.R=w) [10], [12]

A2k B FHYS T AUl fAF S4E AUD 9 1] AFAS mae o

6. 2XIE Sst XM (Fairness Through Unawareness)
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7. HIARAIR Z2XM (Counterfactual Fairness)

AR E 3L HoE £4d0] EAlse] ddy SRiEofof ohn, LEle] ofZof <l
FA| ghotof Feal AT [9]. ol A AFolvt AT £ W ®
4

Aol AT A9 54 Adel dhste] Eejat

V., St 2SKsS et AH A Hdn
£ 7%01] e 6411177}1] M HEA]l AeAs 5744 H7F =amel EehA A=

pacs
rir
o

o
oZ:
re
*f
2
)
o)

>.
fj.L,
i)

1) Al Fairness 360

IBMof|A 2018 7jEHsE @ ZAA A E0|Q] Al Fairness 3602 WAl 2dlo] %}
Hyl HIFS HAE, Ha &3lsl7] feF E7lo]tt [15]. Al Fairness 3602 20201 74
The Linux Foundation AIZ o|AEow g, < T, 98, 78 53 e I
3t Aol FEE 4 JEE AA STt Optimized preprocessing, adversarial
de—biasing, reject option classification, disparate impact remover®} 2 107}4] 9]

HYF o3} La18]E3} average odds difference, equal opportunity difference, statistical

parity difference, disparate impactE 3E3gE 700] 79 FAAH XEE Z3 7 2
& 3AAS U3 T 5 Ak SA0] Uk, MR AXEF ol tlo|ARsEEY

Fairlearn, 722 What—If Tool®| It}
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Al Fairness 360 O|2 O|A]

Al Fairness 360 - Demo

2. Check bias metrics

Dataset: Compas (ProPublica recidivism)
Mitigation: none

Protected Attribute: Sex
Privileged Group: Female, Unprivileged Group: Male L
Accuracy with no mitigation applied is 66%

With default thresholds, bias against unprivileged group detected in 4 out of 5 metrics

® @ 0] © ©

Statistical Parity Equal Opportunity Average Odds Difference Disparate Impact Theil Index
Difference Difference

1 1 1 16
08 08 08 o

2 : 1 Fak

0 For 0 Fir 0 Faur 050 : o
08 sl 05 -0 05 vy 08 02 S

2 Bias ™ e B

B -1 -1 o e Falr

M original W original W original M original W original

MAF 2022(MSIT Al FAIR 2022)% 7}o]AE QZA% TAA ATAE A 20224 A
ek AF A Hdat shsHlolE ] IS WA, 24, 43t 9 A ZHdeAo]
o [16]. 71 Al 79 344 B7F ALgEY o B2 19719 dargEs Attt
[17]. A2 (preprocessing) TANA 47, A 2|F(in—processing) TA oA 1271, T2
(postprocessing) THAA 37}9] L& AlFal B7F ool gt Hrh Al 2
o HAEES 7}—0}74] Pk, E3F olmlA|, FRAT L2 HIAY HolHE AT 4 Utk
= ARol §lal, EAE Ao A} 7leS Al2E HeollA AlEsta Slo] =& AREA
HoE AlFeict,
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MAF 2022 H|2 OflA]

* Origimat 0.97

Performance measures

ABASo] A|HoR FaT AR YL Y , zo
Heby Wk opUel ZHa BN w3 Susjef shul, oo utet FHHES AM ¢

29 A2 A7 FFEL MFHoR vtz st
Rho et al. [18] & QFA% 5@94 IRNE 5&%*17171 FAl mHEiA 2715 AH-eA

o2 MElsl= FairBatchgh= &al Attt o & , 7739 55d(equalized
odds) 235 WA= ARollA, “’J@n 54 35 EHOM melo] Ayt ol
FairBatch T WA s 159 A 37] vles S7H7Ie HAe wen (2
d 6]. H A9 epocho] Y= A ED disparity7} ZaopEA Hil ool wel 74

I
o] 554 7|+l @AE Y FairBatche &84 ZAF s 42 25 39 dags

= Ui ﬁ@ﬁmi, lﬂl’ oA Al = o5 HAHIR Fe ols HAS &
AL fade=n 34 27715 E?ﬂf\lﬁ‘:} 71319] E57, 7He73 EA, EAA
T 22 344 ZlE% Mdskedl $8& Fden, 34 Holg % HA HolgE
¢ AT 2N FairBatche A2, 344, A3 AREY e dolM 7]Ee A 7
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SRt o @AY Holk 553 A5S BYE glsqint. FUHHeR, nde A4S

FEA1717] g 7189 w2 7|eEo] dolge XA =

HIE Q9et= b= AdoldtAl, FairBatche 3

A& g & HANCRE H8T £ Qry= A o7 AL Qlo] BExskA AAW
$

HAlEY AL Eqlo] Folsitts e A T Ayl & & U

r

=20 FairBatch7t @E S20|M OJLIHIX| 27|12 XMSXMoz ZHGH= WA

Training data | FairBatch | - B o
Batch:cont 8 Finding the “optimal
1Y atelrconhguration ratio is challenging
] in eaciepoch .
'S N
— #1 #2 #N X =
Sensitive [:l [:E [:l 1:|
Group.1 ] ] 3 ] Model
(e.q., white) ] = - training
— | [ 1
]
- T |
Sensitive [ If Group 2 is discriminated,
Group 2 increase its portion in next minibatch

(e.g., black) 1 _/
A2 £X: https://iclr.cc/virtual/2021/poster/2652

Jiang and Nachum [19] & Ql¥A5 H3AAS Y5t A2S a4 ZgAdLaE Aot

b =
SHaL, dlolE Al HIE Holeol tigh A& 7l FoE S HAo] HFHA
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JKER| HOIE S8t B §2 220 B3 Wy oAl

&2
g
&

| 7 (Stardord los
=3 X
g - Standard loss biased classifier
e - ™ Bavaiont o caning onorgna,
G| E f | labeler 1 ~ Equivalent to training on original, l
unknown, unbiased labels.
. y |
u _ Ourloss [~ unbiased classifier :
Underlying, true, unbiased labels @ Observed, biased labels =~ @ @ Me— — — — — — — —

Xt& &X: Jiang and Nachum [19] =&

Tae and Whang [20] & Q1A% &L 98] HlolElE wes] oot

o
& o] mde] et AN A ANl Aol ofd 4 9

Y AYAQl Slice TunerE AT FAA AZEHN 7]EY Y 2F&(equal
error rates) =5 THAA ARESIAAL, AEZ glojy ZH FAE HolE EH o4lo]

A hed 4 T4 9 BEAN RS HAsE BAZ FYst o]F Fofu

itk HlolEl7t FESHA ot o TAL FE| AT S gl A9 e aefols 7t
o gEio] S AOE SAHE ARINE Y TuFS s TS B&Ao|

Slice Tuner O}7|ElX]

Slice Tuner

_ E Leaming Curve 1. ;
Slices —n-; Estimator ‘\I\{—E—‘ A
-

and Data
Selective Data i
Acquisition Optimizer

Meodel Training Data Acquisition
and Analysis and Labeling

XtZ &XI: Tae and Whang [20] =2
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