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7LD X LDONFEME WS E
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@ T—RIZEOWFH 7TV X Lpredictive algorithmdDE &
=»Fal. HE. EFE. AIEOREETFAU7 LT Y LB RE,

o ERNLEXCOMPASLE EERERICTLIYN XLDLFHEIIKE
TR EBE->TWAS

= ACM (Association for Computing Machinery) TIl32018FE L%
PLVI) XLDRFHEZFZE-T-HhY 77 LY ADBEERIGNTLDS
hEASELDPEE->TWS,




7LV X LDORFEEE WS FRE

AFEFR TR MRE
@ 7IOAYXLICHDDHBERLBLNAT R
D)F—2DF3RY I %7854 7 X (Annotator bias)

2)T—2DY 7Y JICEbH B /84 7 X(Sampling bias)

B)ABEENCPHENL EDT—LXIZCATET B/54 7 X (Historical
bias)

fttl=Measurement bias¥Inherited bias7: &':--(Hellstrom et al.
[2020] )
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@ AERTCHREICLIZWLWASLSTR

= 2§/ 4 77 X (inductive bias * learning bias), T—2H»HFH
L7=FRIET NI K BiEsmDREY] (e.g. EEIE THIEMN & BIEHD
%‘Jéﬁ“iﬁéﬁt‘f'“)o

pal

® IFI/NATREMD/INA T ZADE R

=K FKRTIF/bH LV (Hellman [2020] *° Lippert-Rasmussen[20
22] FxSH)
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AFERTH O RE
o PLIYRLOFHUDOAFHRICEEREHTS

=Sl &, FRICEDW-ITEICRE ICERT 5 MREIXX BRI EE
(Hellman [2020]; Hedden [2021]; Beigang [2022] ),

® FRHICEOSWTEDK S ICITE) - RETANEHNRIXIRLEE
= RE#HH & FIEHH OILIFRLEDE L (Hellman [2020] ),
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B {5 : COMPAS

® COMPAS(Correctional Offender Management Profiling for

Alternative Sanctions) & I

=HBILY X7 Z10pETHMET S5 FAT7NTY X L,

e NPODiRE#EI T B ProPublicalc & 3 & &

= COMPASIZBAICLERTEAICFTHEEITTHIEY X7 DFE

%#{T-> TUWL 3B &ProPublicald#tt$l,
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B{&f) : COMPAS

BiEE 85> TYR7HE LV & EH

WHITE AFRICAN AMERICAN

Labeled Higher Risk, But Didn't Re-Offend

Labeled Lower Risk, Yet Did Re-Offend

BrREM 55T RIHAEW &

o BERMENINSHRADTHEL., BEEOIISHEADEIEL

=B ANIZX L TERFITH S & L5 ProPublica®d FE35& (Angwin et al.
[2016]).
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B {5 : COMPAS

® ProPublica® EiE

= (&G & EREDESHAFETH 5 DIELFICRT S (Angwin
et al. [2016]),

® Northpoint® F3iE

= %8 DEFERRIEFEEIIABR TEVLHA R LD TCOMPASIE AT
E[E, BIEFHOEHERIIAFEICEHL ST $160% Tdh - 7= (Dietrich
et al. [2016]; Flores et al. [2016]).
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PILTY X LDONFEE®E

© CHOMBEDMIL%E E HEETSHH?

=»WEDERE HEHE> TULHELY,
Calibration& \ 5 £ 3 17

@ —fiRICTNITY XLDRF
= L bEHDELRIFICHET I EIIRAIEETH S Z & HHEE

[22WLWT

m3& (ZEqualized odds &

HEICIZEHDE

b

CHEEEICRRADITTLS

SEATFET B

BYICEERA & T LB (Hunter and Schmidt [1976]; Kleinberg et al.

[2016]; Corbett-Davies and Goel [2018]).
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TPIWIYXLDNFEHEEIZOWNT
® ZINIJVXLDAFHEREEIZWL DTFEETSH?

= #4110~ 20ERE I L T3 (Verma and Lubin [2018] ; Hedden [2021] )
Y EIFohaZehZunsonE#E(Kamishima[2022])

(1)Fairness through unawareness

Fairness through awareness
Group Fairness

' (2)Individual fairness(CounterfactuaI fairness)

(3)Calibration(Sufficiency)
(4)Equalized odds (Separation)
(5)Statistical parity(Demographic parity)
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® Equalized odds A: (RESNT-RE -7 4
P(y|y&a) = P(y|y&a) 715#(a,a€ A)
P(y| ~ y&a) = P(y| ~ y&a) v BRI

=»HNEHSFEZ oNnT-IHE. RES

NEERC b b L TRAENG L T VT R LRSS TRIE

WHITE AFRICAN AMERICAN

Equalized odds

Labeled Higher Risk, But Didn’t Re-Offend 5% .9% % iﬁ 1-_ L —C 7:-’: LY

Labeled Lower Risk, Yet Did Re-Offend
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LTV XLDAFHEEEICTOWNT

® (Calibration
P(y|y&a) = P(y|y&a)
P(y| ~ y&a) = P(y| ~ y&a)

=»FAELPEZ bNT-IHFE. REIN-BEICHHPHHT. HHNE
#HHFEL L

e E{kf{5l : COMPAS

Higher risk(Fillfif) L HEE S N-AlZ. AB(RESIN-EBE)ICH
HrHHd . ERICHBIETIEXRBNZEH) H60%EZHFL W
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DFEDA A EE M E I

Equalized odds
P(y|y&a) = P(y|y&a)

Calibration
P(y|y&a) = P(y|y&a)

P(y| ~ y&a) = P(y| ~ y&a) P(y| ~ y&a) = P(y| ~ y&a)

SIRGIR A ZRWT, E

qualized odds & Calibration % [GIBF (< & 7=

T EIIARARE(h D EER THMIALAAIEEMAEERAS I TUWL 3B)

= 3D A Ee I E 3

dthe impossibility theorems of fairness
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A EEEER IS T 5 AERIE RID

‘any assignment of risk scores can in principle be subject to
natural criticisms on the grounds of bias.’

(Kleinberg et al. [2016] )

‘The implications of the impossibility results are huge::---- The
goal of complete race or gender neutrality is unachievable.’
(Berk et al. [2018] p.20 )

‘Race neutrality is not attainable,” (Mayson [2019] p.2238 )
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AIREMEEIBICH T B s

QOFEIFAFEBSIEIFIL L TULvA L
(Holm [2022] : Castro et al. [2022] )

QMIAAELRAFEEEDFHISEHZLHLEAFHEZ R
E9 5 (Hedden [2021] ; Long [2021] ; Loi and Heitz
[2022] ; Eva [2022] )
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AA[REEEEICH T 5 0EFED

® Broome®fairnessiE%ziEA L TAFHEHZHIL L TULW R LY
Z & %19 (Holm [2022] ),

‘What, the, does fairness require? It requires, | suggest, that
claims should be satisfied in proportion to their strength.’
(Broome [1990] p. 90 )

=fairness & |IFEK D LLHIRIFEE



B A OIS .

Broome D> F4ES

® PNIYRXRLDRFHEBZONEICEFWTHLHIEEXFZ2RT
TWw3ah - - - (Holm [2022] ; Grote and Keeling [2022] p. 91)

Gl
Broome®fairnesslIEAZ~R—X & L1=5&®m77=H*. Calibration¥®

Equallzed odds & Ly - 7=-Group-fairness D &R ICBroome D& H®

BRI EEDEEDH L Ly (Castro et al. [2022] )




RATREME IR A D 2 24

AIREEER I T % IinED

@ HLH51ODEFIX, MIAARAELGLAFEREEDH D LR
HLEYLENFEEEST & (Hedden [2021] ; Long
[2021] : Loi and Heitz [2022] : Eva [2022] )

® ixim DR

= Calibration. Equalized odds. Statistical parity, UL»
TNLLFHOEEL L THEFTI TR L,
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AIREEER I T % IinED

® Equalized oddsZzflicE X TH 3

= Equalized oddsHwEICH 5 D lkbase rates(FEHER) DEWVLWH H
5Hh 6

o LERDBLLDEY IABRDOZNLY HKXE L (Long
[2021] )

->base ratesDEWVH S5 BHED A’ EBRERIELHTWBIET
. B TEqualized odds%iZEK T 5 Z & IZARHICAF?
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AIREEER I T % IinED

® Calibration¥Statistical paritylc2WT#H, B#E
EKEF2Z2HE L TRKROERIFITHNTWLWS

el iR, EHRNEBERILHAIELWI &%
T~LTWBH?
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e 120H!) BHER
=7 XLDAFEEEENLGERTOLFEZRITEINRE

® PINIAVXLD [AFH] o [AFHE] OERK

=»7ILVIYXLDODANFEIREBEELEDEE,. [2FHE] ELWHEE
IFIEREICERANLEEKR LD H > T Ly (Castro [2022] ),
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® PINIVRXLDAFHEEBENLBERTOAFEIIFZSSICL-T
IFEZELBEEHLHBHDPERNICIIXBIAIEE

=1-127ILT) XLDFR)LDFHEITEEN LG EZ%RTO () DFEDM
»HDiElevidencellldZ V) 5 3 (Fleisher [2021] )

@ &9 BL. NFEHDATEEHTFEIZ. EENICZNIZIERET
NZEHETHEW?
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%) D=

o 7ILIYXLOAFHLERDREIEF(BIHE [2021] )+
et =Rl statistical discrimination & D EE{%
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® COMPASZET IV r—R L9 BIh3E

= EESFL L DRI T tatﬂlld)/vr APF7ILITY X
LR FENEHDEIRE E 75 A ] FE
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