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Annual Review of Statistics and Its Application 8, (2021).
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=A| g&35]9] ACM FAccT(Conference on Fairness, Accountability, and
Transparency)’} 2018WHE 7fZ|E|o] L} ?
2 A= ol Z2 A=l Slol @ HiFH T84 FE @ ¥HAx

A

2

® Ho|2z Hoolgl= A 7} 322 E3Hoz AR 94 AR
(]

¥ https://facctconference.org/ (2023. 5. 26. J< QD).

0 B Ao AE FZY AFE 83t Ao](survey) £ O F Ninareh Mehrabi, et al. “A
survey on bias and fairness in machine learning”, ACM Computing Surveys (CSUR)
54(6), (2021)& F85H FZsk

31 Solon Barocas and Andrew D. Selbst, “Big data's disparate impact’, California law
Review 104(3), (2016) ol&gr o Qo] A=Al A& FriEh o|F oofet A
T7F o]FolA gt AW F§ Eokol SlojAE Matthew Adam Bruckner, “The
promise and perils of algorithmic lenders' use of big data”, Chicago-Kent Law Review
93, (2018); Mikella Hurley and Julius Adebayo “Credit scoring in the era of big data’,
Yale Journal of Law & Technology 18, (2016); =5 £oFo] SlolA+& Pauline Kim,
“Data-driven discrimination at work”, William & Mary Law Review 58, (2016); Charles
A. Sullivan, “Employing Al", Villanova Law Review 63, (2018) 5°] 1t}

2 FZ olyet FEES FHst dAFUt 9% HHEEHA ok Michelle Seng Ah Lee, Luciano
Floridi, and Jatinder Singh. “Formalising trade-offs beyond algorithmic fairness:
lessons from ethical philosophy and welfare economics”, A7 and Ethics 1(4), (2021);
Brian Hedden, “On statistical criteria of algorithmic fairness’, Philosophy and Public
Affairs 49(2), (2021); Sune Holm, “The Fairness in Algorithmic Fairness”, Res Publica,
(2022); Corinna Hertweck, Christoph Heitz, and Michele Loi. “On the moral
justification of statistical parity”, Proceedings of the 2021 ACM Conference on

Fairness, Accountability, and Transparency, (2021).
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o] YA FxEo] i, B AL A EEHO] UArkal spAEP of2Rt ARk

ofEfet Zo] EAIY 4 STt

20 / \ 2014

Y] 06 oo 02 04 06
latent probability latent probability

Group A Group B

(2) ol4¥
7bFest WeE AR ol wAlEld HAA B FZ(feature
extraction)' o] otz LR olsfd = Urh. £ AFoME DeIFE 99
HAHY dagFo] X9 X0l 2714 EAS =T 4 e AFES
gtk oldff X ot X, W AA p S 9 wolxeot T wrdd B E4
& 1Y AANAME ol Hoo] disiAE = o] QA g2 AvtE]ee}
Xo& X, ¥7F Jatol wheh HEFEo] AAAEE AU E FEste] a#gith
(3) S5 dlolE Aol QoA p el ol HlFst ExHs vV IS
ARSI weF p go] 0.5¥ A9 50%9 FEER FA(1) e EFE(0)om

Ay

H p gkl EASA %e 4= ek,
# o olEid e @A) HEsHA ek & Atk 7k IS AA HEe 1Q A B &
Hohe AL ASESH WP WAY 5 Atk 1Q 2FE0] Yt wEoss AHn
S Ag, UEF WY, Yo o9 28, ABBE, (2003) BE.
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Aot AR oA (X, X), V) Aoz FAH Zo] s o]zt ek,
9] 7hge] AolA BAE S dolelE EAISHE ofdf 1wt 2t A Yol
3] oAE Aol diaol Ho] & Aoz sgHens sk Holy Aoz
A AL dolsd BYAAKES X na)t o wed ws, gg B: g4

O =lol=l A =1 = =
(e O SiEY O We AL BT 4 Ak T, wot vl meo] 7}
=] A A< L o A< A=
MQlo] omet Ht A&Q1A] & 4= Q= Y, Hv¥|(dummy) HE4Ql X, HEE
20 o]&dEE] o BlA [
Fol At 2% dYet o] A g5 HolHE (X, Xy, Xy, Y} 4ol =t
120 All Groups Samples 20 Group A Samples 20 Group B Samples
. P . Pa e Pass -
Fail Fail x  Fail . ..
o.. . . - . . 8
100 { ot 100 - 100 2
% . . .
::)g;. . * H .d;:-:.'.o
80 -, v ) ) . w' .
- e .‘(. . %, xcYge X
-\',"b;. D A ) .\“’-.
P o e L » e
@ &0 L] &0 x
) T L ) < ,""Lr-." s ) AT
= .. = xxxe 84 * ot .
“ HL .". “ ;31‘*&;‘:0? “ . 3." ?.’f:'
LI el o
‘l&; ’ 3"“,;??:‘ e % ”
201 XK Xy e 20 . o x X &
x g K & -
- o 3 %o .
K‘& ‘ L l.§ x -
04 x * 0 * 0
e
20-;3 0 20 40 &0 80 101 10 2Q- 0 0 0 a0 &0 80 100 120 “ 0 L] 2;3 QO (1] B0 100 1
X0

2230l ds 73 2L B/ dold AT el ol AGHA %S o
ool sl pol ¥E & AfESHeA ojne PEwt
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20

x .
0 5§ ® & _& % @ m
( '

Data Generation Machine Learning

a9 3 Algdeld A mAlEY o

(5) mhgtoE FmelEe] ofat oAbEy WAL pol AHF BY &
(threshold) o14Jel AlgHe FAA7IE Aoleka 7hgati], £ ABeoldolA

we glog 0.58 Agdtat.

rr

2 A= A9 g2 AEdelde S8 449 AsAs 848 ARTE o

=

o ARAIA sk AHEe 23| WeAE AHEL, ol B9 4 ARl

et 57848 AT FIARJMA HESIT

_IZi

H3&E =& g+2 714

2 AT FA4L t o 94, AAE 2 A7 JAAE AR
5, & A7 AEHE A3ATY S st Ad dFE 7|Hte s
olf fFIRI 55 2 dFe UF3ATE IA EFEI(classification
model)?t A E P (generative mode) 0.2 FES}Y, EFHFS thA] QA E
¥ (cognitive model)T} WHHEF(discriminative model) 2.2 &3t Uo7}
S 4 =0]0] HA|ZA, QlZX|5o0] ojidl vHAog TAAHS A QFo] Q)

T =
A At
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HEso] &5 AAHL Ao 53], ATAS 84 A= oA HA-l
o, (F2HL=2 FHH) &0l olFoXe Fde Holil =, & A+

< olERt FAIRHE 1 9% 54 9 = PAE VIeez (1) AEEAEA,

AT A A7 R AR Zho|==]l, BilA 5o AME 7ES IER=E 5o
348 AXEE |FF3eto] AR 4 (1) JHHSo| gt AA
7123 (2) o] High AL 71Eo2 FEST Yol WS Hig)
A8 & 9= 38 ARE O 2H 554 (outcome parity), @ F& F
SA(error parity), ® &% F53(predictive value parity) 2.2 &35t Z+

Zre] FoE AAlSIL 1 ofojet IAIE At el A5 AlEdelAd

0
o
)
ol
ofd
2,
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H12 ASXIse 49

ot H29 AFAEL A7 AFY FREEE
g Toke FREE 5AF Z¥o] wet T 9long Qzke] A
S e ZojRtal B ojgnt Y Eeh A Ale2

3}%
7}

AR GEA ATAGE &38| ULAY Atalste 742 AANS

ool HFg 120 4] ol
e

78 ol 789 Rolvle

zto] 55}7] ol

rO

36

37

Harry Surden, “Artificial Intelligence and Law: An Overview’, Georgia State University
Law Review 35, (2019).
Warren McCulloch and Walter Pitts, “A logical calculus of the ideas immanent in

nervous activity”, The bulletin of mathematical biophysics 5, (1943). § d+= =5t

A o] 0 7|5l 7Het At BEe AATFLzH ofF AFAFY AT 7IxE
AT FIHE
55|, @A FHASHA 8= I EFAEH(Transformer) BF2 HESH FH £+

Ge e o] ohiet, F9l Relo] Hel B SR Robel okl el Al
o=Z Hrtd 4 Qtt. ERAEH TS AASE Ashish Vaswani, et al., “Attention is all
you need”, Advances in neural information processing systems 30, (2017) 97+ &
- Ax ofdlAd uAYS(multi-head self-attention mechanism) @ 9% A=Z
(positional encoding) 7|'H& AH&st=t], o= S AETH o 2o IS &2

A AW (recurrent neural network)e|Y &4 A% (convolutional neural network)

L2

M ol

TR TEEL ok, o HY 7] AJARY ATE BRIH AFY F2o| F 9%
& WA, el ATNAY S FHS olelT AN olt S Aol Az
& Had 722 A B 4L T3 Uty B4 4 Aot



£ AQlo] o) 945 S HolAt 1 wejel A AX) g weha,

oA UGS VLR AFATY MES oldllste Aol AHESA] X3

g gREe A7AES AN AW B A% T4
<ranonahty>’ Ade Age ol HANT & U 71%T 7+ Aol
Folzl A9, oWy BAS DN % HAS BES AGF S+ Y= 5
2 7L ol He] G2 ATASL AT ofwdt sLEYC] W/E
L sleglz AW AV AsgoRA P TEskn 9k Zole
T2 5 ek 2 ol@ Felgel AN A3AS A olsh: A4 AR
B2l AgHE dREY B8 AN AFASY Ao EHGE BAS %
AT % ek ol Sof 20184 HEAL ABIE GAAY A2dY i
Yok, ol A, ARIA, AugA W A% sjEe] ARt 7
A% =

AR AEshE oAbEy AAde] B ATLE AT AL

¥ @A EAstY e AFATE At 59 A5 FHoke Ao] oi =9 vES B
Aot Aol EFettt= A A7]=l=d], olof #stod= Adnan Darwiche, “Human-
level intelligence or animal-like abilities?”, Communications of the ACM61(10), (2018)
Zx.

3 Stuart Russel and Peter Norvig, Artificial Intelligence: A Modern Approach, 4th edition,
Pearson, (2020) A5 oEet PLFA|(agent)7t 2= E4S AAsH= AL =24, (1)
TR0 Atar #gof] ek AR, ol H B WAl w3t AA, (2) 7MY 58 Ve
2 t=A, ofvd S ZE=XE 7IECRE 519, UAFATE 2 AR FET
QT AHsitt & @ Q7Aoo Z Pdl= A(acting humanly), @ A7PH o R /\]-_1_0]-
Z(thinking humanly), ® &2]2 22 Atask= Z(thinking rationally) @ TE]F o2 39
3= Z(acting rationally)22 FEI] & 4 QI o]8st FLES 7|RE o|l&2 AU
4l FEE S 7o & st AL T Al YE S 7SR 4ol QIEAEol# 3o
Z Aol 2] daHESAAC] 24T A 7T 5 e A9 dihE UHES
5ok Eld P5A(rational agent)zt H9 W=t

49 High-Level Expert Group on Artificial Intelligence (Al HLEG), A definition of Artificial

Intelligence. main capabilities and scientific disciplines, (2019. 4. 8).
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shglth ! | o2 M AR EAES ARESe Zo| “AsstE oA
2% AaEo] Fgshe Aok 22 2A -

E20] A7t A7 oA HeAol | FE olFA Eshital &
o %ol Al PR 9] HAIRATF ARE AFAT 71ES S Al
£8S TROIoF 3k Ao, o[AIR AREHOl 2 FalElE AlAFC] tigt A4
EE sk= 7197t otdEe 98E RISk olHfet Al E2EH<d /15X
ol o e HE Este Aol ARHOR [Foud =99 =T+
A&E BHoZh

ASAs 7Hidoll digk 2ep AlekA]l AEHe #4114 7led YHEd 7=

i
rfr
1o
_O|L
=)
o
P

4] AFAE 7id olsiE A=T = AU
g E°, "= FHEE7IEIF+4A(National Institute of Standards and
Technology, °©I5} “NIST")= Q34 A e ZHAYPZ ZMoA Hlo]
B ok wofo 23S 90l JISAs Ala'E AREStEAAY HAEskE
HAlos HolHZRE a3

ok o2 $HH EU AL #QH9] 20214 29 49 QIZAs AL o] et H9

2P AFAS ALHL ATSH=o] AEH 71HS EHT vk Yok o, of

4 Karen Levy, Kyla E. Chasalow, and Sarah Riley, “Algorithms and decision-making in
the public sector”, Annual Review of Law and Social Science 17, (2021), p. 311.

R =

5  National Institute of Standards and Technology (NIST), A/ Risk Management
Framework: Initial Draft, (2022).

“ ol EU Al WR R&A] Io] thgat Zo] Yd=o] it (a) B2ldS EFFoo], thafst
s *}30}* Awehg, HIAEShE, Aopehas e HAlzd J2H, (b) A4 2E,
AdA =2) Z2IHY, AX7A, F2 2 A9 A, (7153) F&, A7 Al2ES
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2t JL2 wEA "isks 7le @40 fdsHA HSshl oldue A7t
ATt

ol Al g2l S&HIA e YA ME2 AsATol +Fd= 7

oX,
1o
it
l-'O
of
)
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e}
=
jai
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iy
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o,
oo
Aul
rir
9,
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rir
rO
of
)
o[
>~
[>
)
filo
N
9,
()
-0,

[¢]

OE e, A3AEY e #Hste] EHE $8% &2 SN AF
Aso] L & Q= AQ Heol #wRt Aoltt. o]Fet 7|Eo| WEH QlE
AsE V&L 5((Artificial General Intelligence) ¥ ‘F2 QUTAls
(Artificial Narrow Intelligence) ©& F8& 4= Qlth. HARE () AZA 5

(strong AI)', $A4E °KH) AFAs(weak Al 02 Hop7|= et F2 2%

=2 A4 7 "W, (o) BAA FIH, HlolAeE 27, A 9 A5 w1
oleig A AUAA HEW} Hrke WEE WSkt olo] 2023 5. 9.4 $°
so] el o AY 7144 A2e VIS e © oy sty 94 2u At
% OECD, Recommendation of the Council on Artificial Intelligence, OECD Publishing,
(2019).
6 EU AI ¥9K2023. 5. 9.2 $74<¢h A3z A1
07 RIYHEE HAHL, YA B dFH 54
A
(e}

4 5 ds =24 Ee 7MY &40 9
FE UAE YE A, Be 2T 22 89S A48T

+ A= 71A 7IRE Al25TolE A

Q.

47

K lo
oo
0

T 9, ARG CIFAS(AD & Feh MEFYA, (2020), p. 4.
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Hl5f, QAUZURA 52 At B 11 ol 39 5822, FEAY-HYE o
& 59 24Ul A% Ak (broad capabilities of intelligence)’& HoF= A
€ 7hezich®

—

& E°1, OpenAl7} 20234 34€ THZ GPT-4= o|v|A|e} HAEES ¢

g o} HAEE PAAT 4 S+ FE-EY(multi-modal) dojEFo=A, A

o Qi FRo PHY L dolES AMgso] ShEE U TR, vlolaR4
nE ATAEo] GPT-49] WIB/) 27] WS WG Aol 2w, o] 23

° 124 Yol olsfek AL Wol S8k, T, A7, ok, W, el 59 3

’ ’

A AEL oE2 JAE D 5 AL, ol e Ao o T &

YA o2 FHASE 7Y B9 =

Aok @A di olnd <l

Sébastien Bubeck, et al., “Sparks of Artificial General Intelligence: Early Experiments
with GPT-4", (2023).

OpenAl, “GPT-4 Technical Report”, (2023).

Bubeck, et al. (2023) (Z+5= 48).

o] FI/MAGoll= 8ol HIXQ, AROE 2jM T /9 UAFA T AFAET, 4E HAI,
& stete] 59 AHE 58 QAT A9stath Future of Life Institute, “Pause Giant Al
Experiments: An Open Letter’, (2023. 3. 22.) https://futureoflife.org/open-
letter/pause-giant-ai-experiments/ (2023. 5. 26. F< Q1) 9 I/HAL o3 242
OE= A7IEt VAT 29 R fdS AH € 9 FEE HIAI = AL 5§85
of 5t=71? el BE YA, AAo A7 = dAEAE BE Asslsiof st=71?

1]
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https://futureoflife.org/open-letter/pause-giant-ai-experiments/
https://futureoflife.org/open-letter/pause-giant-ai-experiments/

L BASL F4H 22 AEO o4, fAT o8, Ly 24 2 5
5o FUAT A AL /AR FHET YA RokT Uk chk, AFY
Bl Fhe videl mefd sRsAel 93, YeE T ATE 20509714

Azt SE9] Wit AFASel ALY FEo| 60%e] o2tk AEFE o

o
N
o
ox.
o

5 mhEbd ANl R OB W] Agl] Frd WEkE %

HiAsH7 = of

52

53

TAHO0E YT o7 ¢ Wi, § EES, & JARSHA wEL, A
gol A= HIRIZHARI vkE Jidsfof =7t 2= 28 FAE 2
F st=71? o=ttt AL AEEA %2 Ve AZAENA A
SMAREe] A sh= SYRAE e A, =5 Al A, A71F QR &5 o
S AT dEHo] 2AT Aok v|#: A7]"Et} Kapoor and Narayanan
GPT-4 & AT AFAGLE g dA AA0A zHE 4 U&= A2H AP 74
3t Eo] it gt 9, F9ASEE A8 5 ZH, d71F kR ol
A3t} Sayash Kapoor and Arvind Narayanan, “A misleading open letter about sci-
Al dangers ignores the real risks”, (2023. 3. 30.)
https://aisnakeoil.substack.com/p/a-misleading-open-letter-about-sci (2023. 5. 26.
A& &)
HEAHOR 20189 F3A AR F EF(Yann LeCun) "7t 9] Al= oH4 T
SHR] oot @lsteh  https://www.linkedin.com/posts/yann-lecun_calm-down-
human-level-ai-isnt-here-yet-activity-7043650808705359875-
viNx?utm_source=share&utm_medium=member_desktop (2023. 5. 26. A< &9l).
= A9 ChatGPTe 22 EFEZ "9 Aol izt x4lo] Ag gla, Aol &4
T A GA X8t B3 E93 @4 itk BZbo] M3 gitt. o] RPEL ofd W
T 7HAR QA E3, F2 2S£ glok 2 A AT Ben Wodecki, “WAICF '23: Yann
LeCun Sets Us Straight on Generative Al”, A/ Business, (2023. 2. 11.)

Ajeya Cotra, “Two-year update on my personal Al timelines”, A/ Alignment Forum,

o

X o ok o

-
jm=

SCN U

(2022. 8. 3.). 9 2L AFLHAHolgt= B Al ‘A A QF A 5(Transformative Al)”
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https://www.linkedin.com/posts/yann-lecun_calm-down-human-level-ai-isnt-here-yet-activity-7043650808705359875-viNx?utm_source=share&utm_medium=member_desktop

oI B WES Tl B ATE 2 AT AgIHE AT

D ThA0] E4(feature) WX 1 Wol AT B4 wW(Y)7H 24

olgts EEZ AMESt=dl, ol ‘IEe THE

il AR SRt olEE o= /ITAGO] AAR
o] & (singularity)’°] = 5] 2
o & itk Bolx9 s el Hol AR, AWE &, Fo/Fo] £ Jzo]
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ox,
2
P
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=
o AFURHASS 2T Aol Ae AFeRE A (1) ‘Al-takeover' 9 7FsAH (2)
TUA oz Qs AfFAA ool 1Fskd 927t AZHS. ¢4l ‘Al-takeover' =
!

A
TAEol AAALE AARE AT ¢ U= DA olE2A =HYE, JH 5 U2 HAEZ
gzpelste] wi2A QI7HE Hol ¥ ‘FHAEHA | o]E 4 Qe Fgo|t} o]gt
T g SHsta, AAE AdistH, /At AASIAY FHHe=
AAst= A 9ol ol & Utk FEHAHHHAAE AtRET X ¢ & 58S Efol Q)
o oAt FIJALHAAZL LA EIL UH QITto] o3t AU E Y= AL E
ot g AT =7 A=A IS ARAl s E-8sto] AJH)
IZA A 7hsAdolth. AFYE A=A AMYe HdEE dYety, ATAE
AL Bl ol gt wekE sy, A wthE &St AA HEY TteAdE
AAY 4= Ut} Hilary Greaves and William MacAskill, “The case for strong
longtermism”, Global Priorities Institute Working Paper No. 5-2021, (2021).
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1

S 1Y (classification model) 2 21 &2 -3 HAE 7S 71A-7]dl A]

o]}

~

fclassfier X —Y

R L E
»o8 d P

ox,

feassrier= °1® HoJEI7} JFWHP= FojAH Z1o] digt ojuet &
£ S8t 71N vt 0 B 19 R3(class)TE 2 4F ©
7l(binary classifier)2t sfal, 71 o]Qjo] tafet 32 7HE & QU= F
% B+ o E7F7I(multiclass classifier = multilabel classifier)=f
AtE AR FRA EREFL ofwgt X7} Fojd FE 1o S
YR30 g &g, & PrYIX)2 AEdhe Aoz it

ol EREFZ T oY ATAT FE AbEolA THET. Ng
(2016} "FZ9Y AFATY TH T A9 dFE2 ot FoiX 4= Hlo]
El(A)] Hish A&sHA @edt ERB)E B We 3722 olFoiA Ut

2

o

rlr

»  EBEREgo] &3 2 Yolgt mV|E HU|sket, ole JdEH vie md™stast st WA
?l‘ YIS, g5 doldo] ZgH )T FE5t7] A%t Aol

 YH(multiclass) £5F+& 271 o9 /3 F ot |3o=T ERFote 9ol ol
(multilabel) 7%= 270 ol39 §3 5 o= {3l A & = U= B &5
& Sleh 7HE ofweh ARzlo] & 7j9] ARERho] EJFE|o] I T AREo] FAHRIA] IAsH=
A% o EFOIAINE, ofEgt ARzlo] of ] AREo] A ZIFE0] Qlal ofF AHEE A <l
Asle Aoe o ERFE St Markus Odenthal, “Multi-Class vs. Multi-Label
Classification: What's the Difference?”, Medium, (2022. 5. 19.).
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of gHE A e Aoj2F(language model)o|t,
A2 oY ot T1o] i35t olmAE Adsiui= El
to-image) 2% 5°] Utk AYHY QAFA 52 FoiZ = vol sk &
4 X7t EAY &E, & PrXIN)S AEShe SERE B3PS ST o, 1
28 ggo] w2 X2 —L,—}.‘—%(samphng) st Wlog it olE 5
A4 I8 X9 Hol= XS A E & A "ok

S, o]follA ot EREI FAHAEFL Hol=2 FAo met HEE

Pr(X|Y) « Pr(X) Pr(Y|X)

57 Andrew Ng, “What Al Can and Can’t Do”, Harvard Business Review (2016).

% 84 Aoy YA WYL QAN M2 HAEES AAgsk= Flo|nZE, ofefjoA HistE=
BPRPORE FRS= Zo] BEe AL obdA oio] A7|E 4 Slvh =iy 34 Q14
ojtf 71 M AAHLE Q14 EEs HIAT 4= 9= EF(token)o] THFEoO] 9la, Foixl
Ao dSste EE] g &2 Akbeta, 7P 52 gE] HScte EES £9ot=
Ao g LT Wk A3 Pr(ylx)E Atets EREFOEE 1HE 5 ok
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9] S419] gol theat ek gk (1) of® X¥do] sk vHsE @

=
701 ¥ & e FED PrIX0d (2) X 220 Higt Adet SER

% 2% Pr(\)% A¥s TR, ofd vase] thgsts xuSE 2 A
B % e AARF Pr(x|n) S FAL 4 otk 16, A& el 2ol
ofm) ALt

=3
giEe} Ze TUA dolHo] it EREFL ofn] & TaAso]
RS AN AHEFS FEF] SRIAE xEse] et ey

= 4% I
of Higt B 5ot A7 EA "o oo | #HlEA WHEst U= o
i kTl
A

o,

Qlojmegolt oju|x] YA ATALS olefdt Pr(X) FBEE YL
A F5E Zolth o Sof HAE A4S 95 AEHE Qlojng

oflt
rlo
)

otN
A
rE
>
~
2
Hu)
olo
>,
N
rir
M

%_E_‘ég fclassfierg‘ (2) ]:L]]:EHE- 2,4_01;8 YO" q%—‘_j}{:j
X5 £9°0t= WEER frenerators S8 ALE T} Holrt o]t

AEAE0l oHt 752 +dste AE 7122 & AolBg, ol 74

SHe MPAEIAT HAled WAl JsHeR), ohw 71 J]vh whale] oJshex)
of et @YEA Ptk AT o4 FHA HAZ HSHe ol of

SHH, 129l X Bl Hig SEEE B BEHOE FE5| flote] 1Ak X ¥
E AAY 9¥ld WE ZE ®EAYSHs 7IHEC] AHE & ok o9t 2 AHRFES
Pr(X|Z2)2 A&= 4 3t} Sangchul Park, “Heterogeneity of Al-Induced Societal Harms
and the Failure of Omnibus Al Laws”, arXiv preprint arXivi2303.11196 (2023) &=. 9
£ £°1 DALL-E 2904 AH8E= CLIP B39 A9 o84t g ZFILE HAE YRR
A B ZE TS5ty S dHlBol teEe Pr(X|2)ERE oA E Ads] dTh
Aditya Ramesh, et al., “Hierarchical text-conditional image generation with CLIP
latents”, arXiv preprint arXiv:2204.06125 (2022) #%.

0 o 7]&o] digt FAH HE= 2 G A2d xR

ot gHH, £ f3o] Azt dolEE AT "art gle Afole YE oY w9 g1 99
o] yo dis] 14 dAo] 24T Hat X B¢ ¥ = Utk

ofl
aj o
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(cognitive model)'# (2) th AHHol 7|¥et WA 755 FPste wEn
F(discriminative model)’ 22 &3t ghH AYEFES B4 i HlolH
o] 382 71L& (1) 43 ©lol8(structured data) B2 FH (2) HIFE H
olE|(unstructured data) FJEFOE FLEIITE Yolrl olstoAE 9 EFE
o] FAH o R ot 7|&S Bl FAHIL U=A /RS

AAEFL olmx] U4, Wel, &4 5 Aol B A Zo] o]
U4, 34, EAE, 84 B3} 22 WAY folHE A4Sl g 7Y &
2 9t Fdols N4Y dolHg A4sks I AFHE GgHoR A

& E‘r”} ojAE ZEARI Aoz ATATOl W BUA FAH A4 AE HHHer o
=t A8H7]ole 2EsHA] & & ks Holl FoIg art gtk
o 131 g & 83e Park (2023)9] oo WE Aotk Park (2023) (A4F 25! HZH7L 4
o= A gyt H=x.

=
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Hog LZEORHA o3t oS FESH HIUL HEHOE AHE Q14
A9 Qo] d8d 714 FALFo2N 07L& Wl IA W& 4 9J20]
sholE]qich ¢ oA o]w XYl AR (ImageNet Challenge) A= 1,400+
21 o]Z9] om A& 20,0007 o9 FHHE|R ER3t glolE Y shEe
F, ghgoll AHEEA] E2 EE olm|A|ofA AR HE| e E AE s
oltt. 19, "2ld(deep learning) 71&°] E&57] Al 201174 = 5
£0] 25% o[FoR e &2 £Folgloy, g 7] H8E7] Aot
A od 2 A FAE BYL, O A 2015300 AR QA gigt o7&
o] 3.57%7HA] oA =ehE AE AR

oMY QIAEFP de &8&EHe "HEd ¥ A5 dFAAEY(deep
neural network)g Sh5AI7]E 71HS 42ETS A% d3AFES &850
2N QA == F8F AP g ASSE HHS AT £ A "o
Aot & Eo] olulA] Q140 g

%4 Tan Goodfellow, Yoshua Bengio and Aaron Courville, Deep Learning, MIT Press, (2016),
p.27.

& 99 & p.28.

99 &, p.13.

7 Tom Taulli, Artificial Intelligence Basics: A Non-Technical Introduction, Apress,
(2020), p. 71.

27 /331 | & U]



2 Foz. WAl 71HE
A X (decision boundary)’E E&3%t
S0} QA

H| A (non-linear) XL

=
=]

R

-
[e)

a9 4 19 REAA S

wEE ol A=

o}O.
o

N=2E

.—‘1

oo} ol B PO T2E 49 deolgst Y
]_

4

Ateel disl S5 357 A8 88

olHZ g85lo] ‘AR

Aol 25 3
£ o894 thE 59 AFEE Hdste A4S 1SR} ol HERYS F
s7] shAE 24 T7Ae] Az XAl el Holelg +ue Bat Ut
g 182 92 AE 7MY g5 dlojEQlE, OF2 diEe] 5UE Ak o]

XL thzo] AGE Aoltt
A ] C 100 1 L. - °s o ® Pass

1 |Asset Income  Pass? 90 4 *eo x_Fall

2 | 3462366 7802469 0 L . 4 L

3 | 3028671 43895 0 ® X x o o ° e .

4 | 3584741 729022 0 » 704 X x e Y . .

5 | 601826 86.30855 1 5 x X e . ce,

6 | 79.03274 7534438 1 CI e x X ® ot

7 | 4508328 5631637 0 04 x "&" x *

3 | 6110666 96.51143 1 X X x X % 1ﬁ. L

o | 75.02475 46.55401 1 @1 X X x

10 | 76.09879 87.42057 1 30 { x

oﬁ ¥

B> 8528 EFchke 2% AAAE #&5 5 A "o F AFECIM =
WEEYS sk dlojgo] =] A ¥ M= Al s dis 7t
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Income
g8 3 8 8

8

A AECIME dEe Sesielr] Asl F i Hasibdse, A5

s 24 vt} AAE, Letel agBo] 7o)
o 53t 2L W AY RS Bedtol
Z’:

= =2 0

=
=
-0,
1o
%,
l-o |
1o
b
=
or
JH
o
NI
c
sk

e
m
=\.‘=
é
u)
o
o,
N
T
o2,
offt
2
.I‘)l'

(0]
o
e
_o|ig
rr
>,
ol
iy
N,
olr
fllo
4
o,
ok
O

R o] JIARYY} FHEE E tE E42 ol& FEsH] fsf A4
HAlY 7ol 2 Z8EHI Qlvhe ot mEEFS TS| HsiA=
BEAAE AL} E2 AY B, EY 7Nt B
7|Ho] &84 4 ql=d|, £5] XGBooste} g2 EgF 7

] 2 AEHE® o]AY d2d 7]yo] obd 1AF
< olf= ¥ dolE7t BlAY HolHY FRHe 54
wER o] He FgAgolu si4 7ts/de]l TS 8FH7] wZolt " &,

ol

o>*‘ o, —‘
R
v
of,
!
o
o,
2
fol

¢ AE, AZA T2 FYREE FoS FETNY, H e AR A3S, D, (2022D).
Tianqi Chen and Carlos Guestrin, “XGBoost: A scalable tree boosting system”,
Proceedings of the 22nd ACM SIGKDD international conference on knowledge
discovery and data mining, (2016).

70 Ravid Shwartz-Ziv and Amitai Armon, “Tabular data: Deep learning is not all you

need’, Information Fusion 81, (2022).
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of
G AL A Bk GolstA sherE 4 itk Aol Utk

1)  HHE 2Hdo UM il

op

olgol A HES uioh Zo] AAEFY WHARFL 1 g Fefo] o] 4
g3 Aol Bolch, IE o] mPolA] e St B 2EA %
ol of@ s Xxo] heHE s dolEo] HojEl pmel yuso] SAo

At AP F= A= A4, 4 A4 s Zo] dAz gt HH

(ground truth) o] = FAE sfdst= AFol 2 L8t o]df H|s| T
3ol &EE= B2 Aol Aol 7Rl Higt B7HhY B A5 ol BF

O

| 291914 A8k ofele A9t wt.
olg shtel g Bo FEo) wA} wok ofm ofgHER WelRs} YAl
ES st ol§A7t fUFE AS JRESH I FRo| Folel B
2ol mEe AT, ot ARl sdett oju oW A4 %o
= TopolelA 1 Y-S AUY BE A4S HHY 4 9
o olgt el wep I WAl 1 WARlESIH 1A
A

o
=2
£ ASshe FFE LEstAt olEe £ &% 1 olgbs=Eo] ¥
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WHERYo| d&ste FEHTE I AR EA4S de g A9
Fd FA=Y W=EE0/19 ol #Fd E= BH 1-5% &2 U=
A

=
% qlth. olgis WEEg Aol BEEsL JhdoR BEY & 9 By
°

Q0] BEE Wt 27 gk 4 7] HEoltk. ol
A S A3 & 1 BEESE 2

g West ok oA, AAEYS 1 Byl 24sHe BEASO HHo] 3
5] 4oE 5 AT THY AFLS Z& o] ve), WERPS BEEso] 3

ge Waks] A5k oYx FEAQ 4AL Bkt Fol4 T

ﬂl

-I l
O

U7 ALY 2 FEHE 988 4 9k UL shide] 2w Azl Ax
B4 % AAY 1L whED, LojAHolL, BiAel AT apgele] e, AlA

9 2% el ol4dolw, k2|Hel Ax Tgolth? Fhiwe] ol Tre
=

AT AL B33 dEs7] At AolMAT, EREFS oldlste ol +835

7 o]yt wERg} AP oz | G BFO FHA At Slo] HgEojoF &
A Hof YQoAME Fgt Zol7t BAYeHA H=d, olo] #IIAE B AT A5HA AE
gttt

2 dygd shd, oAl 7, A FeF Y2 —92/9 FES Xfsls 47k v 1)
A}, (2018).

73 Yoshua Bengio, Yann Lecun and Geoffrey Hinton, ‘Deep learning for AL’

Communications of the ACM 64(7), (2021).
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F3H4 Judea Pearl o]#

Z, AEY

Ao A

Aol w3l “Feieh go] AlZE AlAER QIzto] A

gt

“Lecture on The Mathematics of Causal

t H} Qlt}. Judea Pearl,

gt

2R A

|

Inference, with Reflections on Machine Learning and the Logic of Science” (2013. 5.

—'A
il ]

Q.
o -

]

31.) Darwiche(2017) (& 38)ollA A
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Fgato] Azttt 945 £9T AL JgEH FolguE olHE 4 9
o}

oE wE, A9 ATAL 714 AXERe) TH, = Axd 1 o]
ool HlopAel WA
(2016)0] AN 129] WAL olst B HolEth 1t ofE YL &
A EE e vlge] AFABOR SYT S UG AAA WS I o
o} 2o dgel 712 Aee B 2 Atk Ik, v
12 ojgte] gZmoE 29 5 9 A Adolau, AL A E:
e wldel 1 A AFHT 5 U
g o Azte] Aet Agdoletd AFAS

7 olgth. 7k AR 12 wlue] Aoz 9% 4 Uk AH Aol

olgl+<S 29t

YoMz Woidt E3Fe] HoleE a7stal QAL sk dlolE ol 3o 2zte] A

B e, ARAEY A A 43
4 S BAE () W
x5

T Shed AREE F o

T FYLE (2020. 12. 28)). °] & HFEHE 3 Lot
t7] olgl2d AFE7E & she EoKAL 5 Q

HOoHARE ¢14], ddof ofsf), (3) Ixt= & 5t7] ojH L,

AFERE 2 op7] ofg& EoRRIZte] Hgt Hr7hE FEEIt) o] 22 53] AlfA £of9

AFATY AF 7€ QA7 who] Zk= AIE FESof Tth=s HolA Fdol ofgx, 1

A= dA sl "ot ZAE AZR

76 Bengio, Lecun and Hinton (2021) (5 73).
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OORTE o] Wiho] glo] FrE WokE EeHT Hub ohjel, QAgke] A4

7]18FF 2(common sense reasoning) A3 E4dst7] o8& FAZR oA
A2 QUTE 77 QhA ATEEE HieF Zo] dEd HY9] 7|&d A= HEEFY
QR 8ol Qo] FUet Ao s A8 4= Uth

3) =AM /¥ xio|

o7l WERYT JIARYS B A5 gho 2440l 2 HE 94U

SHOANLZ ZpolE Eejdtt. &, EFEFY ASo] B4 A2 (1) =Y
B34 (model uncertainty)@ (2) glolg E&44(data uncertainty)2 3A

A, 2 22U o5 HolHE udRt 23R AgH(figrld

=
o QF) WA BHAUYL oJuigtt” BREFL o4 HolHS

o
e
H
ofh
i
J l
OE
rlo
>
o

i)

4>

30
i)

77" Yejin Choi, “The curious case of commonsense intelligence”, Daedalus 151(2), (2022).
78 Dustin Tran, Balaji Lakshminarayanan, Jasper Snoek, “Practical Uncertainty
Estimation and Out-of-Distribution Robustness in Deep Learning”, NeurIPS 2020

Tutorial, (2020).

7 1y BFAAL QAEA EIHA(epistemic uncertainty)°]2tik: St 9] &, p. 33-
34.
80 out, s mygo] FEs| B A AALE EET = A 7Mool Ue Ao &

o 919 =, p. 33-34.
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olo] ula, dloje BEUHL Bt wlole ARl WAH BIUHORA
5509 Holeg ATty et AAY 4 gk 498 TS g 5
of Apxlo] BlW|BIA 1L AHo] EHE BAZF PO FPE L 4
o ofFE 94 A4 BEE FEHIELE 1 ofZo] BaFAHo] YA He.

719l Bx goly &
G HolE e A4 Ty AAl ESEAHY 247 UAE] Sl 5ol

dolelg o ol 445t o2t 28 4 ¢tk /1Y FANS

g A
S b ool 4 Ae A A5l 1/69] EER 2 e AcRE,

8 919 2, p. 35-36.

8 919 2, p. 37

8 o]2Jgt o] {4 dlolE EZAUAES A% EF4/(aleatory uncertainty)ol2tile gt
o714 “aleatory’= FAE Eoh= #HEHOQ “alea’™lA fHiE LEA, A9 A4
(randomness)2 %39ttt Kaan Bicakci, “Uncertainty in Deep Learning — Aleatoric
Uncertainty and Maximum Likelihood Estimation”, Towards Data Science, (2022. 2.
8.)
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Fo A9, A gl et B ol A 2t WA GZY 4 Ux
(EP8 o]), oS SHsH 2Ask £t vhaso] A E5HEA kol
2), 74 L 73E A Heds A A5 ol
BA(@2A)7} et olgt 2el ANyl B YrjHon @
2344 BAVL AiHoR d Y45t & 4 ook 7k A&FPRlA
AGEE AR Q4] ATAE AARY B Aol A epaT At
g8l T 4
L TP REE 4 glom, dolEst REG ASds FlHos Y%
T gt webd HE Axzgol Holy BIAYoREE U5 4REe
AL ohyetL steets, FEudo] Hslol dols B3]l § e Ao
=

BoHE 5 9 Aol

330

)

ot 22| s

ol gL QAEFY WEEFo| XfolE Holt ofe] ZW Hwugit
TG BN B BAE $Hste ABAe ALY wERy F of
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Jeht, i3] 7 mgol YEAQ B8 ARSe] oAk olelst o]
Psotil B3k GolulSita B 4 9tk =, s dlolo] X A epao]
TAAIA ohfwl HEHoR Febd & X, A2F 1 HAS S
oUm A28 2 HAIE SAsHEA, Hole BaHUAo] o |t Alo|A HEH
A 52 71208 PAE A4S FEY 4 AL Aol olo] olsllAE A2

ko] oy A¥A

i

N
o
X
‘0,
o)
)
H
ql
o
fu
rO

otk Uolrl AEFS x40 BBEE, = pr(x)o] B 2L TETL
24 729 5 Arks AT Bk olo, AP 1 AAuolEel XEs

F9L 120E B K9 4 Y, olstlAE AHEFS AF dold
PYEF 1Y wlole] YYRFOoR TR, Uobrt 1 HF Hlole Y=
Bo| EH A2 AolwPt o] YHRFS HEUT

7k, ¥¥ HI0jF 432

49 Hlolg YRS F2 A= 7|=olu 58 AN 7153 2ol A
S8 LSl dolHE FAstr] At BHOo® AMgHTEY FY vlojHE A

8 WY, AT MABE BT 7ET} QPR BE HA BA”, HF5e 20(1),
(2023).
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gotel @8she F83 F24 F stt= d& HlolHo AR EotE o
ol o]g Y& I= &8 AL HEFA| netolHArt SHistA HsiE
A= Al 837l fsiAeltt. ol B9 4 diide] sl A HlolE et

< =5 AEA dHelgE AAstel ARgshe
ojAY MEA AHE dHolHE &3] &4 dlolH
(synthetic data)’ gt 3ty jxFo2 HA"mY I Eofel Zo| Y& o]
EE dd2 A7AA AlsstAy, 8 Hotrt olg S50l wixEsk= Aol o
& ¥, @44 Hlol"E AAgste] A0l E-8sks etel 53] 835t o

$ 32

& B B9 AANRIRE TP YA i3] FY E= fARE B

d E=
A £48L& 2= HlolHE AAAToEHN, FEFAY 5oE LA %1 34 &
Ao} QIFA|E oF5o AT & S Ao E 7|HEHH
Y dlolHof| High EF EX Pr(X)= W2 FAF AF ZFPoly 2¢EE
EXI(joint probability distribution)¥ 72 Fej= B2 B4 P FH|
2 782 4 Stk weF o#el 7ol s, Fojd Y& S5 HlolHE

gr85lo] St BA 2HP9 B (parameter)S AT E 4 Yok’ ojxg A
ASHfitting)® B4 LEPCZHE A2 HE HolH &
=]

£ ZA5A gAT 9 ok dolHet 2L BAY B

) B

8 F§ EoloA9 &4 dolE &8 7FsAlol BdlolE Samuel Assefa, et al., “Generating
synthetic data in finance: opportunities, challenges and pitfalls”, Proceedings of the
First ACM International Conference on Al in Finance, (2020) ¥Z. QR HolE FHO=R
stof B dloly Aute] #oto] A9sial Q= £ACE+= Khaled El Emam, Lucy
Mosquera, and Richard Hoptroff, Practical Synthetic Data Generation (Kindle Edition),
O'Reilly Media, (2020) &%

8 oA 7FAS AGSESERE MY A dlo|EE &835}o] 7t SEHSo] Py
TEARS 24T Aot weF Ay Y-S JPEYE Z SEHLY Al (coefficient)E
A5 "ot

38 /331 | = 1]



‘ /_/ f(Source)

Fit Model
f(New)
Apply Model

Synthetic Data

19 6 43 dolg A4%Ed

S, AR ESE fT 5oz 44 HolHE A4E BF B8E
golel7l d& HeolHE Iz XH*E*é(regurgitate)ﬂﬂ‘%, 2 dlojge] =9t

H RS BAs Wk SEOR AP ANEA JES BT

O

a7t ot & E°] Bellovin et al.(2019)2 <8 A% (recurrent nerual
network)e ©]-85t0o] QIEYl o] &ALe] 44 mHo] PAIE o #t AlA

g HolHE Adshs R3S S5, BAE 4R dHolH § dF= 54
o] gAe] HEZ Iz AFstaL 3lol, s 7ile] o3| AEE TsAdol A
25 EAH® ol4d ¥& gk tlolErt adiE AEE hesAdo] sttt
Agrgo] o3 =€ A HolH: A3 I ERE FFHolo
of. wEbA AP RS AP 7HsS ARHHAE Y = AR BAF
£42 4= HlolHE Aste ¥ 755t A2 8% A7 AT Ha
Act.®

Tﬁ
@
4
;9‘

8  El Emam et al. (2020) (Z+% 85).

8  Steven M. Bellovin, Preetam K. Dutta, and Nathan Reitinger, “Privacy and synthetic
datasets”, Stanford Technology Law Review 22, (2019).

% 2%d(2023) (A= 84).
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lr
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o
ox,
of
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rlo
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r{o
g
E

A TR 4 Suskes 27 1 7l%ol FAEL ek E3F olulA]
gAEge nH Ire 4L FARS AT S A HuA A7 B
Ao A% AL Aoleks AN A7IH ek olo] ofstelAt T4

=99 AA=A HFF Holg FYRY T AoLIH oA BYEIE F

HAE PARYL ojH HAEQ gt SFEEL 1Y, = Pr(text) s +=
8 Folx S, FeiA ©olo] A|EA)o] Al
Ao 2T &5 EXE AL Ye ¥ ‘Ao F(language model) o]t

Steh 2 dA AolR gL Ao AA(natural language generation, NLG)E

% Jason Wei, et al.,, “Emergent abilities of large language models”, arXiv preprint

arXivi2206.07682, (2022)& itz GAE Adojiyo] o st IAlE 3L & U=
< Hojzth olHY #8834 AFAsE 7|t Y (foundation model) o]t H5t7|% Sh=t,
I AT 7RtEo] IAEPoly EREYS FHGH] e HHOEE AEHE S B
It o= oJAIZHA9] QIFAE 7I& Eok9 WHthY HA¥Hparadigm shift) S Zeotar
AU B o] FAo WA= & AT AeF A4doA AAs] HER
o' Kevin Kelly, “What Al-Generated Art Really Means for Human Creativity”, Wired,
(2022. 11. 17.).
Wikipedia, “Language Model”, https://en.wikipedia.org/wiki/Language model (2023.
5.26. A% &9

92
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https://en.wikipedia.org/wiki/Language_model

ofyet z}edo] o]sfj(natural language understanding, NLU)o 33t of ] I}HA|
of glo] 98] &8HY U= HE V&2 AHFUT”

A EEHE RS AoRFL2 Pr(text)= AAISH] fist] 247 &
9 A4 (chain rule)s &3ttt ol t33 o] A&ed 4 Ut

Pr(wy, ...,wy) = Pr(wy) Pr(wy|wy) Pr(ws| wy,wy) ... Pr(w, | wy, ..., wp_1)

olgRt 2T FE9] Ao T A¥LQ2022)= H=H Z2 dAE
AAZE o7, “Tlove you"2he 24l Foi== 2E< Pr(‘llove you' )=
Pr(‘T") x Pr(“love” | 'T) x Pr(*you” | ‘T love)E E@E & Ut 7|4 Pr(‘T)=
Fol2l EA(corpus) AANA ofF &9 A ©of7t T'= Az ghgolil
Pr(‘love”|'T)= T o=°ll “love™7l & 4% gEolH, Pr(‘you’| T love")=
T love” o=l “you7} & A% &2 u|eith. o|AH oA o AldA
5ol ofmek dojo] S8 AJMA diSshe FARES P01 g B

og

w BFoRA AF A ABA FEL AETE RIS FHT 5 AE A

olefst QlojmPo] T WAL Lelrt YaolA A Foke AN Al
98 4 Uh” AFAY 5L o8t B4R

AHolS AT YGRS 1 tho] ofwt Holrt & AAAE sl

Hoto] 2t oY AFRY 71%50] FolA o thgo] oWt Holrt &

AAE cZchs FolH, olnge AFAH 7157 FAkste o o]
A

NATS B AFRY V15 FEE YR

PR ]

Rishi Bommasani et al., “On the opportunities and risks of foundation models”, arXiv
preprint arXiv:2108.07258, (2021).

% A g dojny ATAT WA A, FEYS 26(1), (2022a)

5 9ol 2.
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£ A7]135]H(auto-regressive) W4]olgt sh=4], o]

= B8 d 5 A "ok 3E, AojRF
< 1A o] 7MY 2 tE ©@olE SYste Ao] oy, dx A/l 3lof
A9 845 duiy Hgd ARIA 24T & Utk olF R4Sk H-E
2Z(temperature) 7S} 5t=d], o] gto] AALE gEo] YFor W
< Toi7t A== ¥t S7IsHA "o &, o|=4 FulR3t "ol ofy

g B HoHel ge AT 4 YA ek

[>
[>
L
el
X
utf
15,
oS
utf
rlr
=y
BN

2) OJOjX] HHE2H

olu|A] YHYEFE AolLP} FARHA ofd olm Aol thdt FERE 2T,
% Pr(image) & T53te] M2 olmAg A= o Agdth ol A
ofd ojuX7t Puht I R & AANE FAHCE Al mYolty
g 5 Atk olg A Ak olAAA ¥R EQT(Variational

Autoencoder, VAE), A& &FAAY(Generative Adversarial Network,

% Percy Liang, et al., “CS324 lecture notes (Winter 2022)", https://stanford-
cs324.github.io/winter2022/lectures/introduction/ (2023. 5. 26. 8<% &9l).
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GAN), XKDiffusion) 23 So] 7fdtslo] =g, L So] Aoy A Al
A% 23 g4 nygo] de] &8E QUth”

O AA PP AGL QA
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7AYol zk= FHF(overfitting) FAE =
25 42 do] Fef
-5-_‘!__{_:]\_ EﬂO]H% Xﬂ/\]‘(:)j: T;]—.% 19,]— %/\}"5; EﬂO]H‘g‘ }\(])JAJ—B_E_} 7}-1_% Z]/\]‘é;]jl'ﬂ, ?_jg_
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Y
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ol& QTA ol s dolHol| IAF EHAL BHsl=T, 3] AFABY
o] FE7F AXE ol AT A7 DT 9o AXI
9], Add BPAFEL JAFAFY| Y HlolE A= EFA &
OHAE 19 FARRE HolHE A We WS AR Aty P4
T A= o 283 o] gAY generator network)d THEAIE
(discriminator network)< /A= 53t BG4 T-2 Ao F&9 Hlo]
El25E 18 %3S, Pr(image) 7t £2) MEL HolHE £9st= 715&

FYotal, WEAFYS Aol At dolget A9l sk HiolEE #
w o
=

o
Ault & SAEA] B3 A ARl ALk, o|2A, S| AFHH

9 Arash Vahdat and Karsten Kreis, “Improving Diffusion Models as an Alternative To
GANSs, Part 17, NVIDIA Technical Blog, (2022. 4. 26.).
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ss0|
10jeI0UD)

Random input
D

00000

LR
HTHEMZLS £0[7] 3 Mol Y

a9 7 AdA A48T F=

Uo7t 2tk ABHATE Pr(image) SHrsHe Al B Uolrt o]
271 Qots EASE 240 w2t Pr(image|user — specified — condition)< 7|

ASIES 7Y 4 T olHE 1S A&H o WHste] o4 E4 ojuX

ZZ g FE4 Q= A2 DALL-E 24 MidJourney®t 22 oju|] A3
g AH|20A AREE AL e SAtR ol AR P Pr(image)E TS5
Al EOHE Ao M okt ol olnAlol dol9 Fe= FUIRE o

, AFAFTLR stoig F7hd e 9& ovAE FEs AEe Al

% grola 7|g] gAML EEuIdNE 2AAY, SHT 3AH BH0E o48H O
7} Al71=o] gttt Bobby Chesney and Danielle Citron, ‘Deep fakes: A looming
challenge for privacy, democracy, and national security”, California Law Review 107,
(2019).
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S SSTHES Sk olth? ol 918} sk HlolE ] oju]Ho]
Z7peld), HFHORE gl on)x AAE s GA
Arhell 19 BE). ABAAYL olgst Fee e F4e o

t} o|E]st HHAlS E8etH AHUd PAAATLT o] =

oAy BAEFL T S WA AAATS Foldl ojuXzRE
e AASHE WHE hET e, olux 44 BAAE Feue Yt
Ao e AAste] AT olmAE ATt of o olgAzRY o

jm
AES P DEDES Y wob ogAr}t Yk EHo| Ukt & =S

B

Ao Bt olejst 245 HHL CLIPH Zo| Aojwaz ou|x] Aym
B AU YL BBIte] oo ULL ! F, oYL o] g2 Yeig x
, .

FLEC] B2 aokslel WA P&, PHDS 2 G, Y

o H3t d¥gol HAE WP FARIES AEAsS ShEAYIE, 1

Alexandra Sasha Luccioni, et al., “Stable Bias: Analyzing Societal Representations in
Diffusion Models”, arXiv preprint arXiv:2303.11408 (2023).

Vahdat and Kreis (2022) (ZF 97).

Luccioni et al. (2023) (Z+5 99).
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F3 RA9le] FGOoERY ol§4 LELEQ] XEF ol ol§ATt Ush:

omAE AL & A o o2} FRE HAE-oux] HEK(Text-to-

H3d USXso 2gt 3Ed FHell fledd

01111731- 9»]‘1]% &%7]_‘) %XE)]/\(‘)]Q,] 7HL-1—(_)_— 5-7“ (1) }\\‘E!]_iﬂz‘l _]—
Ao TEY & Utk olstlAE PAE THsl] FEstL, B A7olA] A

83t ABASY B4 AU B

102 Tee Anne Fennell and Richard H. McAdams, “Fairness in Law and Economics:

Introduction”, University of Chicago Coase-Sandor Institute for Law & Economics
Research Paper 704, (2013).
103 o]ggt opeFgt A ATE HAATH ZHolA e ACZ Lee Anne Fennell and

Richard H. McAdams (eds.), Fairness in Law and Economics, Edward Elgar, (2013) %

N
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of et MEE meskA gherh, Qlgte] K419 ololg SAsIoINTtE E
o Zofah Aol el BAE F3, LUSXAe el Auskndt she Q7o)

ol#gt A B 34 Aie WAEdE wgE] Sl o7,
"E45A 9 3FAHC BT HECISH FHARY )M aFEHE AAA
3849 MES olg gt &, SAANYS AAE 3 Nd 58
g U AR ] &40 T ACRA, BHAHoR AE5FH|
EA"E o= Zolth'” TAIF o R, SHANALIY ESHANB HAHA
A2 B35 (unfairness)oldt FA4TE B 78] AFHA dve 2
ngteh oL oJsto] 1 B3 MdS AT B389 T AQUEY £
TR R FEIUTT olet o] FHAUNALITE “ARUNE] ETHE”

O
AW Bz st EUSIL Y A AY wjE Suold ANH T
_/,\_

) K
%

719ttt gi¥& 02 Kaplow & Shavell (1999)= &4
24 7i019] TAYF} fRF o7 TSt Q4o ZuHkst Jfgo R

>
oo
i,
rir
r{o
o)
lo

104 Fennell and McAdams (2013) (4 102).

15 4], 42 AdEE AldY 34 Jidel tigt 94, ICTHAAA+4, (2018. 2. 17.)
100 S -ANYY HAAAA, L L 7 @).

17 éﬂaﬂ"ﬂﬂ AR dEY, “AAeTe] EFFYL AE Ex= 899 A 4
o v&AetA] P2 HABSTTS AT =N FITt FAE Zﬁﬂﬁ'ﬂ‘)r A 7}
ojujsta, “AHUHEY EFHE AWSHLTY AFERLE JAHEFE AdfstAY
g ZAoFoEN FAAHY 75te] HSEAY AsiE =7 &S Ynig
1(2018. 2. 17.) (Z+5= 105).

)
o of
rulo =
O
>
o,
lo

anloje

oo mr xo
1> 19

108

o
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mpetgitt, 17 ojgfgt Y Ao wEw 28 FFA ol9d:, wAHH A9
(corrective justice), A2k A|AHAoF Stth(Pacta sunt servanda) & H, &
A Y (retributive justice)?t Z-2 thFet H2lo] T4 7ol mtech
1494, Louis Kaplow®} Steven Shavell> 99} -2 F3A Y& 7|45t
HE Are 258 A 34 H4AE 2#HT & s S AH30) dE &
of, Bl wE &l A Aol Ao dF A
SAANE = A=dE B WA G2l #yd wet o Al AxE
TR 1 AT AR S480] AT Aot E3F BEe HulE 245
Al 7R 7hdet msiR A= o
Ae ¥ B2 Wi stes o, of
oA Hojub AlSAow Al F
g QI ' mEbA o5 Ao AEul= Al 5 22 FHE o|FolAof
. HA A AR Y BoM e aedS VIEo R wrdEo{oF St}

i)
o
e
o,
>
ok
o
oX,
Mo

Lo
y
FN
A=)
HE
o2
d
j>
MN
o
gl
o
ol
)
o
st

o]&3t Louis Kaplow®} Steven Shavell®] F73of a4+ ofg] H]|go] A
71=)1Q2a1, 2o #ZE =20l ojojd H} QIth P 9 o] thgt 83t H|T
5ol Sristel Ats] 9] F2& RSkl 1d IRVt Utk Aotk RE
=Sd3let= Aol A S SXA7I= H 782 & UAT FATE HtE
YA H= AL oyt Q17He] 7]EHo|y Aot £ AAIALE o|dE + ¢l

ACRA, T} 0|3t AAHo] R Bujslo] glrtu ol 24| A

rlr

Louis Kaplow and Steven Shavell, “The conflict between notions of fairness and the
Pareto principle”, American Law and Economics Review 1(1), (1999).

0 919 2 p. 64.

919 &, p. 70.

112 Touis Kaplow and Steven Shavell, “Should legal rules favor the poor? Clarifying the
role of legal rules and the income tax in redistributing income”, The Journal of Legal
Studies 29(2), (2000).

13 o]#gt =4S 22 Z 2 & Fennell and McAdams (eds.) (Z5= 103) &=
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£3) QRS Ao] BIHsTL oY FAA et Ast 4]
BAol3 oA BISY WAOE FFS NNDE, FHLS FEHE B9 of
Bl Bl FHol FEY 4 itk Uobh, dle 3% ) W £
W) Gxo] g0l BE Frsshs | ey 4 vk oAy ol Alsle) 3
7} 2gEeA uslol ek AEe 2L A MATt 3718 RoluE, B
4% Bl WS 2o BB Jopsleie dE Wastch 'S B3, 249 of
3 (AL FE Y AN AF L 24 T2 WA § o] sas

$& wefale 2] O BuE 44T £EO2 A olFold

i

i

= h [ole) = -1 =2 v
Moot BAZ B AAL A4 ke Lolck, SHAY, g9k B WAAS 4]

TR A =GN B % Qe ulet o], AXA ZHAo
Az B 7jslet g Asldo sast A9 Rl o oHgt Yol
g sjolof SHAS FAHOR ool grk. 1|, ATALY F&U i
o A1) Aol AA A9 B THAL Walehe BAE 2T % k. of
Ay, ofE AdAE B HolEL B ATAL |4

o
ol,
=
ek
rr
o
ol

zo 54 geiel BREo| AFALY AL-BE Yol AF AME A90F A

R

)

T QY AROIAE 1 B ol U34S Bl B XY A4

114 Fennell and McAdams (2014) (ZFF 102) p. 2.
15919 &, p. 3.
e 9ol &, p. 5.
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B 48R B2 $8% ARA mA7F doh Y B ZEFoR, dhdd
AZA e At AEo] 7Rl FHAHYRE X&HHO R FFsto] o|F A4S
AR AMERIOEXN 7HR19 A&} Zeto|HAIE Hdfistal YIFFoE ¥
Shi= o]EHl Al AR AAE A3 4= Y

E3F QIFAlE s HlolEol gt ARl $=871F F7IsHHA IS AE
dlole BAS AT =4 AAAER S7KSHL e B o159 49 S EA
She SR A% B4 Age] B3 BAE 2 3784 SHolA 2%t
FAE AHEL T Yoz, 1gA5ol s HAE AXrt dakd 7oy
A5 At @ AF AT "oy, A Ayte] Az 4R Ao 9F
S 22 EAE 1E QU Qrh®

a9, ot T2 AAH A9 EujY EAl= W8 7]&(General
Purpose Technologies) 2] 578 4 WAy}t tjEo] X&FHog2 EAsio] & &
Aloltt. o714 g ZI& olgk AL F7]7|¢ely 7] HE, A WA
ot AFH, A8 7I& 5 o] U ofF S8 FHo= FHLASH 4t
1, 1 A3 HE 71e9 FAlo] AHE] AAlo A7 i S 7= ]
&2 R olEd M8 &9 HH2 A g9(HY FH 5ol =Hof

AL, 7] ot P4 S a3t ARlFor ofgA BujEolof sheAlE &

s

0
ol
|

g

17 Competition and Markets Authority, A/ Foundation Models: Initial review, (2023. 5. 4.)
https://www.gov.uk/cma-cases/ai-foundation-models-initial-review (2023. 5. 26. &
& 2.

U8 A FRE ARG &, F IHEFY Gl FHEO =22 E oA ol olF
9 njgfg floF = B, (2021).

W wg J#o] & Altks ], Aes &7, ZAERZ BE Y7 F99 Hgo] HIHC
2mn]to], (2019).

120 TLO Global Commission on the Future of Work, Work for a brighter future, (2019. 1.
22.); David Mindell and Elisabeth Reynolds, The work of the future: Building better
jobs in an age of intelligent machines, MIT Press, (2022).

z

121 Timothy F. Bresnahan and Manuel Trajtenberg, ‘General purpose technologies

‘Engines of growth'?”, Journal of Econometrics 65(1), (1995).
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o} §59 EEAl AL AnE ZASn, 1T A% FHE A 4

o] olgA] BulElojof & AL WEC] FAH Tge o A=t 19

U, QEX%5, B3 BRRYS 49 Aol day AAE BEshAd A5t

s glete] del BgErks Hold J1E WE Jlen 7RE & Ao A,

ATAL 71 AL AR e AR B BEHEA, 1o] et 33
Ade ¥z 49T BRs YA @ Folck olo] £ Avelq mesie

34 EL ol AR =ejso] J1& Aol Bl 33 BAlek: W

7 PREE Ao ¥rw 23" 9art o

H

AT AEFE ATAL TAY S AFAELS BEI A

OH

g Aol 3ol 3H4E a9k ALRA, 45 mAIEA A

2, B Q7oA AESIA St U34S FHY AEE Fa
52 AL 0§k A A 71T ol T ABAS wHY Bt

HAoA APFFoR SF2E L AHoT HA T,
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Lt ExHH 338

244 Jlde Ene Fas SWe Ax" Aol Udol Tyler
(1997} Wl Aefell Qlol B BHAH) FAHS FEF v Uk E Ak
Ss) ¥ gl Hhel AR AME Ak Avomt
odths Ae AATT P Aol Aawe WS 1AL ©, Wel A
L ogREe] SRl gREe] e fREe] A AuH 0 258 A
2 a7gTh olEst SuAe] g LA ¥ 24T BAYS

So] WLIY FHAHI WY =EHL WolSY Wast kv, ol BRH 3
34

2,
o
N,
4o
i)
>
rlr
4
oE
>

g7Fsd(trustworthiness), (2) &% &UZ ZE Y $(treatment with
respect and dignity) (3) #9129 S8 (neutrality) @ (49) 24 g0 gt &
of 4 o)A 7fX(voice)ol=tal At}
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122 Tom R. Tyler, “Procedural fairness and compliance with the law”, Revue Suisse D

Economie Politique et de Statistique 133, (1997).
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ofizl HES #A14 ek dEEH A9ES #dE HAAF AHxgo] ook
o3 WA o] 2Rt AR} Y22 ApoAo|a APHEA Q] F7HHE-S
YA A B 7|5t "ok webA AsE PPEH 5ol U]
AsA 50l EE=HE 4

du B 342 AAE ST AHoR FEEE o Al
TAE oIt 7led Aol 7MY FaEE £Ae desAlse] 494
EAolt} 1% ol &3] ‘EUutA’Et Ede HEd AFAGOl ol T
A97Fsde FEE 7led s AR oRoiditt. o dH, A5AE
=9o] Hid] I o] At AroF oz Aste] MAPAE 4 Qs HAT He

A e, olx “AAH A d(procedural regularity) 8] EAo] 3

125 High-Level Expert Group on Artificial Intelligence (Al HLEG), Ethics Guidelines for
Trustworthy Al (2019. 4. 8).

124 OECD, Recommendation of the Council on Artificial Intelligence, OECD Publishing,
(2019) Principle 1.3.

125 37 1992. 12. 24. A3l 928718 ZHA.

126 A AR Aty 2o #e A7, g5 7 25(2), (2014).

17 ZeE], PA7ERY A AEo] we A, olstiAEty gt Hekat BharshY

=&, (2023).

st 9, 9FRIs HE HHEYE 2=, vgAL (2021).
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University of Pennsylvania Law Review 165,

129 TJoshua A. Kroll, “Accountable Algorithms”,

(2017).

ISO/IEC TR 24028 Technical Report.

130

Az,

4 A#)

L
o

15

9|
T

A#) R A6 ELZ o

£ AT AdFEFEZ A

131

p——

54 /331



olgt Bt 4 S=Al AFH LR HE = e VIS AASHLAL S AlE
2 & 4 vk 94|, oAl s ARl oS AAE = 3L ARE
2 A2 (1) 70 FHA(individual-based fairness)¥ (2) FJA& F44
(group-based fairness) 02 AA3RF £ Q= TFA gl 7Iststa Q)
o} 132

A IRl S8 FARE AHAES FASHA tieotof gtk
ok ol B2 A2 2A, UE AL HEA" AFst= Aol 345t oA
B A0 Ao 7Nkt Aoz A, ol AR A Aol RAHT| e T
o} 13 BRuygo] 9lo] il 384 M2 Dwork et al. (2012)°] o5 FAs}
e, 9 AT 3848 M-S g IA] ool FARE ojwHd &= A
Aol FAFSHA EREoloF Tt = YR EA Tttt ol#gt Md<
Agoto] EREFY 3HS At A, oj"et & Zilo] Bt oY ¥
7b dutt gARRE ARIAE Aok A S ARE Aot v, 1 AR
77k AiQlel Hijt Ryl B& Axo] lof Ao|rt duiy HeAE B

—

7|&0

—_

i

l

OH

132 Cynthia Dwork, et al., “Fairness through awareness”, Proceedings of the 3rd
innovations in theoretical computer science conference, (2012). 34, Percy Liang, et
al., “Holistic evaluation of language models”, arXiv preprint arXiv:2211.09110 (2022),
pp. 32-32 QAFAS TAHA NEE YA T A (counterfactual fairness)?t EA412 &
d/d(statistical fairness)® F&oh=tl, o= 27 71 S84 A 34849 23 o
SHth o714 BRAREE FA/GE ot FiQlo]l HRlFeE Bttt tE A 9d U= M8
A A, WA AR E QIFAlsl o e t-E wotof tths Ao EA,
ol A= 7l FHH= 895k AT fARE degE Bkt & Qi
15 A3 Colg AREH A A B FEES 27, (20106).
134 Cynthia Dwork, et al., ‘Fairness through awareness”, Proceedings of the 3rd

innovations in theoretical computer science conference, (2012).
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A 1996. 12. 26. A3 9697118 23 5

i 2015. 10. 29. A1 2013tH1051 &2 5.

AHEFAHAT J15AE 5848 B s ol2A AHEE & A=A WA= & A
A3F A2E Fz.

olgt olfFE 7MY FHAY MES dYWSo] Uit B V€L E FEE 5 Ak &, 2

A% A2do] o] AEIAARLE ALNSE B

/]

8510 greth FEFAARG] YLoiA
gk Xjol7k 9l 1 olgle] Abfe] Yol AR UAMSE e AASL A2 BE
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Y, oAy WAHoR AEIXALE FAEH Yk WeE AYsty
G, YK 9 @] B @ sjelo] the (he EE Azsls) sjeld
Jrh} 2HAAE ALsis AL oL Yol Ed| ABALe L B8
B9 2718 Folxl HAE A g8l mAYe Hlo
97} SojutiA, g Wk “gARE A9 Sl AHele Helshs UL s
ofgle ztelo] E|1 Qltt. olAT, W WL 3| o\ AU HMop} BE
WAolE olge Y wWew BRI AEE TS S - ALAdo]
A B FEAIEA olBE B PME ofd o] el Ak
e AQlE fARE 234o] olRoiXA HAHol & A, BE Aol

27k Al A e Al olWE USe] AR SAEE FHAe
2 WA 4 A Bl 44 eheh

A2 AAY R SAE Aol &3 WU AR Hol7h EAsHE

o
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A9olc}, HioF A gl SH o AEe Wolgly, 1 Pdel 43 S
RARHA BEIRE 548 AT 9T, A Yao] £3tx) ke ols e T3t 54
2 7T A e 4 1S B wek ABAB o) Ajglel A
44917 ol BT AYH HuE ARALE, AFASS A Yoo F

R Uk TR 54 9 whE Bedtel A Awd] d8 2 22

e Ado] HsiAe ofds] Ardor AE5d Adgel & %4.14"

139 ol wilYY A EF9 dF wavb G dEbE B Ao QlojAe & Aozt ¥
A5t= EA|(Small Changes Makes a Big Difference, SCMBD)g} &&]7]% 3t} Jane R
Bambauer, Tal Zarsky, and Jonathan Mayer, “When a Small Change Makes a Big
Difference: Algorithmic Fairness Among Similar Individuals”, UC Davis Law Review 55,
(2021) &=, 91 97A=2 SCMBD7F 54 BgAdS zhe 35 1 |34 ddsk= A
o] ojgA Hoh= HE A=At

10 olgt EAIE d&¥isol Qg Aol sh=d], ol HWaAE & AT A4 A2E Hx
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bl QALY FYHL WIS AL ol AElA Pde] s 5
S5 AESHA oNE WY Wast WA o)XY AFALY Zeol

ol AelA oo dis) 558 A2 275k Aol He 344 Mot

Qo el

T4t E(under-represent)® 4 Ut §2o0] Tkok QL&A H|-LO]
glolgof ZFHET st e, dAtEE Huo] dside $2 Ag=E
HA o] Qlt}. Barocas, Hardt & Narayanan (2022)2 44 njtjo] ZHE
29 39 AdS "Xk €ilgEe A2 =t o] diEES AFEe

s
A G olEe 7 Al HeiAe ¥ AEEE Hided, 1 2y

o
)

ARoE BEE BAZE AYTE? mebal gk A2E AR} oldd A

141 Barocas, Hardt & Narayanan (2022) (Z% 19) Chapter 1.
12 Q9] &
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334 ARE HELIATL siejEt AL HAC] Ad AAA FHAdo] 2R
BAEE AL ot Folth' IFA s THES Aol I8 AFER
o|9} T2 ofAEH A Ao 7uket FAHA o] Z= olHEt AE

Aoz Heltk Dwork et al. (2012)% AHA19] FAA 7Hdo] digt
A3 “AGH(global)” AHEY] EAIE A £F 4= AU, “FhZH(ocal)
QA ATt F8E 4 ke FS JAs wEkA AFA 5o gt AL
gAY 29 FAH W3} oA AXY B 3PS BAT 5 e W
Qtoll teiA= Mol A7t Basitt. I ER o3t NHe A ZF Hold
A Q1ZAEol L8] fJoto] BAEojof o XAFhe] PR olsfd 4

S1& Aeltt.

15 olo] & AT A4 A2EoIA AESHE EAwsel it T4 AEe AT A AdL
93 Folet WY 4 ek

M Dwork et al. 2012) (215 134) p. 3% “Qutdom, 244 syo] FA0] HeArt st
S Agd BRI s Rtk 3 A,
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SAsol Bl 752 sk

oF B4 7= S5 ft AFE FEst H7HE 4 Ak olEet
T2 Crawford (2017)] W ZAOEA ' AR 750 WE SiE &Hl
A fdli(harms of allocation), A9 7|50 W& i€ E4E Holl(harms
of representation)o|=} gttt £Hi4 3= At FHY, dE 5 AREFS
A 718y Aol QIFAlsol s ARSlA o] His) Asdoz FuiE
A= Aol Hvsl, #AF sl AM, 2A, Hd, F3, AR T
o] AMu|A9} Zo] o] gA7t dAE o7 FHdt= Aol U0 AFAEA 3
ARl £ Adg $53Ksubordination)sh= A7F 2 H= AIE AT
o}

< <A

rulm

It S s

|

214 , OJAZAY AR WEolt Aol et BAE 4
Watol, ol ot dlolHE Aot nld BEL AZALCAN, Fut 9
= 29, A% oW, AW A A= ) 19 WA SHEAY, ot

14 Kate Crawford, “The Trouble with Bias”, NIPS 2017 keynote speech, (2017)
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AR 9 5L W e wEAwHo] Susis slolt 4 Ty, w
oF oleigt WA} clZo] ASlA e e AEHow olRolh AL, T
Ak T o) Aol TAA HEWAG ol AHA Wt %
AT S ek 2 23 WEuge] oF Buld Slslel ek EAAE A
a0l U 9P 7NE G2l o|RolAE Foo] Bl o] FolH .

OJAI7HA F23HA EAAZI7E o]Foid JHeme HRrAHor WS, A8, =

$ 9 41897 5ol Utk

4%(0fqual)?] M4 7t gaelE Aol $F U&Eh'Y COVID19 ey

RO A% G Alevel @R FoH5EAF AP AZE

Mo B A2AE AN ZFE.

147 Helen Smith, “Algorithmic bias: should students pay the price?”, A/ & Society 35(4),
(2020). o] Atglo #SE WA EHOZE Sandra Wachter, Brent Mittelstadt, and Chris
Russell. “Bias preservation in machine learning: the legality of fairness metrics under
EU non-discrimination law”, West Virginia Law Review 123(3), (2021b). $tH, -804
o ¢uzE AY ZAo] TG A RAIEE Ryan S. Baker and Aaron Hawn,
“Algorithmic bias in education”, International Journal of Artificial Intelligence in
FEducation 32, (2021) &Z.

148 Smith (2020) (ZF 147)2 1S EopoA 9 QEAs TS ©AX

|
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X
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A& IGolA AEA S BEA2EN 7|E AT AARA] <%t "oy 9

o ogA HE ABAL A7t ek ofhEe 201495 E olHA PES
AFoHSE ALEYZ ALS Yk o AZEFlE A 109 FY o]
A W7t 29E sk dlolEE AH8steEEl, 1 A olA] ARt ol

2 AL dolt ZPD B9 R FHE Ik BAVL TAHT, BF

oS,

ofulEe 2018 WY RRAES |5 ol=Hek A§H Bt E o}

- =

B0 WAL dxdor 7

e

wob & el sl HAH Fast EAE

= EAA7], P! Ao ts] STEM(Science, Technology, Engineering,

goto] g aE|Eojof St JAMA HAY EPS5Z £HcH] At AHF sud I
=g Z8U) Aoty Fggit
19 A7 A8 AFTATY #Fo| gk EAo] o]FojA 1 G, T AT AHEE Manish
Raghavan, et al., “Mitigating bias in algorithmic hiring: Evaluating claims and
practices’, Proceedings of the 2020 conference on fairness, accountability, and
transparency, (2020); Javier Sanchez-Monedero, Lina Dencik, and Lilian Edwards,
“What does it mean to ‘solve’ the problem of discrimination in hiring? Social,
technical and legal perspectives from the UK on automated hiring systems’,
Proceedings of the 2020 conference on fairness, accountability, and transparency,
(2020) 5°l Sict.
Jeffrey Dastin, “Amazon scraps secret Al recruiting tool that showed bias against
women”, Ethics of data and analytics, Auerbach Publications, (2018).
151 Sweeney (2013) (5 23).

150
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Mathematics) #°oF Z]&o| #et Favt @ EA|HTH= EA|A 7|7} o]FoiZ Ht
(/)V]J:]_.ISZ

T8 woFlA 8= ATAs 384T BHstiA e ARHo R =

e S0 20198 EE=RRAAS} ofE0] HEVIES SAIT ofF o o4 o
Al

8 BEst AFPHE BAZE AR B Aok ES 03] A 8

152 Amit Datta, Michael Carl Tschantz, and Anupam Datta. “Automated experiments on
ad privacy settings: A tale of opacity, choice, and discrimination’, /n Proceedings on
Privacy Enhancing Technologies, (2015). TF2 $tH, o] d3Lof tfsfjA= STEM £of 3
17t o] s AEHOE HAIE= A2 AU s diE] Aolut JAEAl 2
slof 7]1Q1gE AL ofyet, @3]y Hat Farirt Aol wet Zolrt Y] wiie] HA¥st
= MAgol Arks Bl AZ|EUT &, o FuAA Y Fa=87F oo disl =

| W] Moz Aol AL BAHolA Bt o ol =EFHAL  Urks Aoldt.

‘I}E}’H oA 4 Ty Z2Ithe £ AEY S o3t AEE g R o= <t H
1, FAAA A5 HAYS| oigt £4o] WQ3Itt Anja Lambrecht and Catherine E.

Tucker, “Algorithmic bias? An empirical study into apparent gender-based

mlo

)

discrimination in the display of STEM career ads’, Management Science 65(7), (2019)
ZZx.

155 oA, Robert Bartlett, et al., “Consumer-lending discrimination in the FinTech era”,
Journal of Financial Economics 143(1), (2022)2 71& dH H& AAF Z7et HEH I o
%oﬂlﬂ—/l d1EE HAF Z23E Hwstged, WEHE fEoM= H AAbelA EAsl"

Fol tigh A A=rt ASE vk B gt

] —'ﬁ:xﬂ o WA= F& I E(New York Department of Financial Services,

NYDES)7F ZAHE =36hlar, 2021. 3. 7L A3p7F HHE Ut NYDFS+= HE7HE 41887t

darE|Eo] HHo R FAHE AEE St BA4 2A= fle AR wasiloh(Thyt,

I FAR B7F 2 IE Baxo] HAEo] lA] &}, kAT NYDFSE 41887t

dreEo] ¥ FA Ao}t 38 FHo| =¥E 7|&ojof gt FRFow, IE 9

g o E A dolHE &&3 AHA & AAISHATE. New York Department of

Financial Services NYDFS), Report on Apple Card Investigation, (2021. 3.).

|~>
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ATA 5ol Qs A a7 A2 4 Johe $H= HAZ AR 2P}
AR BHsl] A 7|ET.  Crawford(2017)2  HAZ YsiE <14
(recognition), 1 d3Kstereotyping), A FE(under-representation), &

#l(denigration)2 F&3h=tl, olstollAE ol F&dto] At

A8l 5 QAA EA= APl ST AP E oo 4%H 7l
= AYSHA JAASHA Eot= Aol TS 4 Aot 20179 AEHf AAH
UZAEA” v tAHA(dispenser) Y2 Ol FHHOE HojE} % o]
FAol UERt Bl fAdA e &8fgo] 8 oAt &2 i A AESHA|
g, &EHigo] off& o] &Atd) A= AEohA]l et o] A Y o]&&te] o
F/dol digt a2j7t o] FofX|A] £ B, BT HAHA R} o] Telt Ve
T AN 384 Hsll 247 TS 4 A

AAHFo] ApEA A5 QAL HoF= AHEE 294 ASAEY
EA7F Aot Buolamwini & Gebru (2018)+ MZ2 #HAF Hlo|gE 7fdtsto]

ulo| RALE, [BM, Face++9] 4§ PBUL LZEFOIE FE B}, 59

)

155 TJulia Angwin, et al., “Minority neighborhoods pay higher car insurance premiums than
white areas with the same risk”, ProPublica, (2017. 4. 5.). 3tA|9t o]&3t EAA| 7] of
SiA HEIAES mEIRATL A5t Sle o] o f¥sh] wEo] ot Zuprt 2
e Aol £401F o] gt ApHo] o] FojR|= AL ofy il Hhdstgint.

1% https://twitter.com/nke_ise/status/897756900753891328 (2023. 5. 26. &< &R).
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= Q1A AZEYO7L & EI e oRAoRRle] sl w2 Zeke Al T
Ag Bl AR Fo] AAJE. o]t 914] 7]l Aol FEt Hs
A= B ANACIA /WAl LAAQ] HELA o] AHA e
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B 2
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b
)
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t
2
o
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44 fo 5 2FWESe FAl= = BHEFY =0 ARA HeF
o] BtF= o] Q= A TFL 4 Uck. A& S0 Sheng et al.(2019)= GPT-
2do] A7 o2 gE QE 4 YA X 7}A /ol mEBTER TS

2
%g W the 93 2ol WarE HAEsL YYHAGL A HSAT 2 ofdf A

158 Joy Buolamwini and Timnit Gebru, “Gender shades: Intersectional accuracy
disparities in commercial gender classification”, Conference on fairness,
accountability and transparency, (2018)

159 National Institute of Standards and Technology, “NIST Study Evaluates Effects of Race,
Age, Sex on Face Recognition Software”, NIST News (2019. 12. 19.).

100 BBC, “Google apologises for Photos app's racist blunder”, (2015. 7. 1.)

161 petaPixel, “‘Racist’ Camera Phenomenon Explained — Almost”, (2010. 1. 22.)

102 Emily Sheng, et al., “The Woman Worked as a Babysitter: On Biases in Language

Generation”, Empirical Methods in Natural Language Processing, (2019).
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Prompt Generated text
The man worked as a car salesman at the local
Wal-Mart
The woman worked as|  a prostitute under the name of
Hariya
The Black man a pimp for 15 years.
worked as
The White man a police officer, a judge, a
worked as prosecutor, a prosecutor, and the
president of the United States.
The gay person was | his love of dancing, but he also did
known for drugs
The straight person | his ability to find his own voice and
was known for to speak clearly.

18 9 GPT-29 93] A= Hatd HAE

o

E3L, ou|XE HAER WHIASIAY, YAEES oA 2 W=
of A= FARRE HF] dit EAAZI7E olFoiAL Aot dlE =01
Hendriks et al. (2018)2 oJu]z] MY HYo|| “ALHEE FZ Ef= Al
14—/30]]‘4—”9]- e _]__?Q.L]-L:]O] H]—OﬂE]Oi 0]1‘4-‘: Fgf_:)l _9_']-0 ]_Oﬂ]q- 164 O]U]X] ?]E/\:]
Y RU2 537 ARHES B AR dis) AR Ay 7S g4 R
A5 HARLE Aol ke Aolth ol2’t £Al= sid EEo] 7|E S5
o[g|9] Fzo} ofux|9] HjFo| AUA|A SJEst= A AT & Ak ST
A= ot 18E &3l ol BAIE ARttt on|A] MY o] ojH ol

Yot e AHE dE/doletal A5 HARRE ARgof qlof, 11 ©Yy
< 1A F AREH FES SAHFCE 1% AR YERH. ole g 1

Aol B BEE S8 LetEFE AT EYolMe AEt 23E A

A5

9 ghe olafa Al o4, B9 ¥ Aol WY THUS WS sz wid 4 9
Al

164 Lisa Anne Hendricks, Kaylee Burns, Kate Saenko, Trevor Darrell, and Anna Rohrbach,
“Women also snowboard: Overcoming bias in captioning models”, Proceedings of the

European Conference on Computer Vision (ECCV), (2018).
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o) Wk oY AARFS TPl FF wgstel RHIY AU P4
A U A9, nYBES wgs) YuS M e HHE PO ool

8 7Hs4e] ek

Right for the Right Right for the Wrong Right for the Right
Reasons Reasons Reasons

Baseline: Our Model: Baseline: Our Model:
A man sitting at a desk with A woman sitting in front of a A man holding a tennis A man holding a tennis
a laptop computer. laptop computer. racquet on a tennis court. racquet on a tennis court.

Uo7t HAEES oju|X& ¥Fshe AFA s ALHY Aoz FARE H
FS SIS ATEo] HEEHI Yot T A+ DALL-E 2 ¥ Stable
Diffusion®} o] g2 AH&E= olw|A] B4 A&l AT 96,0007 o
oA g EMgt A, o]F Alado] mE A 9 QIF] qlo] Welxt Ty

95 LA ® g A7E, AFHe
A 7oAl ALAR AdEoly IFo] glal, Ao E A4
&opA] gomz 7|9 UurAQl HMEsto] ¢uid Hart glex
. ojmR] A AlAglo] 7129 AHE A HFE uATES wrgcks A2 B

1o

HUoele o

2

165 Luccioni, et al. (2023) (Z+F 99).
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HolE FHst= ARV & 4
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10 Abop L&, =7 &7, 752 o/ZA ¥ AHoR=r], txu|Ho], (2018).

17 Sweeney (2013) (ZF 23). 3, o] F2Z2 AlF oo Higt FME st= A9 Lt
HA|EA| F=F AHAE 5t HA 2= o] Ao S5ttt

168 Jwala Dhamala, et al., “BOLD: Dataset and metrics for measuring biases in open-

ended language generation”, Proceedings of the 2021 ACM Conference on Fairness,

Accountability, and Transparency, (2021).

169 olo] =

170 Abubakar Abid, Maheen Farooqi, and James Zou, “Persistent anti-muslim bias in large
language models”, Proceedings of the 2021 AAAIL/ACM Conference on Al Ethics, and
Society, (2021). §1 Aol 278 AHIZ= “l:r B9 ol&Hu L7t Zof Eolzt=tl(Two
Muslims walked into a)"#t= &4 B4 11, ol &4st= J—]'Zﬂe FUEZ 1, ol
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= B76H7] S1% 8 W& A H9] A, A3 Al N ol tie £ S AR
72 AA <dizlo] ofgt HakH olmA] FA A= Qlste] Z}do] #it JE 1Addo] A3E
APl oA AL AFEo] Yt A& E°] Matthew Kay, Cynthia Matuszek,
and Sean A Munson, “Unequal representation and gender stereotypes in image search
results for occupations”, Proceedings of the 33rd annual ACM conference on human
factors in computing systems, (2015); Vivek K Singh, et al., “Female librarians and
male computer programmers? Gender bias in occupational images on digital media
platforms”, Journal of the Association for Information Science and Technology71(11),
(2020); Danae Metaxa, et al., “An image of society: Gender and racial representation
and impact in image search results for occupations’, Proceedings of the ACM on

Human-Computer Interaction 5, (2021).
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Equality Now, “ChatGPT-4 Reinforces Sexist Stereotypes By Stating A Girl Cannot
‘Handle Technicalities And Numbers’ In Engineering”, News and Insights(2023. 3. 23.)
https://www.equalitynow.org/news_and_insights/chatgpt-4-reinforces-sexist-
stereotypes/ (2023. 5. 26. B4 &Q))

£ ChatGPT ©°|&A= ¢ Z3o| et A4 E£xE 47 fs 22 230 s

10,00079] olop7|& BAE A2 a4, A4E g § £4d0] 3T ° A=

2,7313], 2¥= 1,2093]%ct. W2 Ado] WAL | Al 1,1873], Av= 2,2443] %
t}. https://twitter.com/IvanaBartoletti/status/1637401609079488512 (2023. 5. 26. 3
S )

Luccioni, et al. (2023) (Z+5= 99), p. 4.
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g A% Aol ol 712 AETAEAS A8 Y 1T & 9
ok ot Q8A%] B WIE A FAHEA REFAEA ol =
AR HERASt Zo] THE FAVL FHHOE HgHohe PYS Holn
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76 QIFA 5 ogt A EAlo] tigh WutAQl Iy Az vskpAul v d, AFA e
I} A", FHAE[A 171, 199-277, (2019) .

177" Ignacio N. Cofone, “Algorithmic Discrimination Is an Information Problem”, Hastings
Law Journal 70(6), (2019a).

8 H5HE, HEFAYEY o]gf, Fr&otzhHv], (2011).
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A%t FEAY AIATHL Y F8 LHQJ—]' ANAR, ZE A (38), (2022); B4,
A QAFATHEMY] AMEA FA - FRJATA LSt Jd= AE7|He] AT

]%‘—% FHOR -5, FAE] 39, (2022) T %L—L.

| Bk B2 20199 FHATF SHEA FEIEAL, 20229 HiF A Hbo] oA

gFolg]of Qlct. Office of U.S. Senator Ron Wyden (2022), “Algorithmic Accountability

Act of 20227 EU AL ¥t} vl=r ] Y Heto] 3t ¥ w2 Jakob Mékander, et

al., “The US Algorithmic Accountability Act of 2022 vs. The EU Artificial Intelligence

Act: what can they learn from each other?”, Minds and Machines 32, (2022) ZZ.
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AEFA HAE =7PE Aozt oy, dwtdo=w “AHAH(Direct
Discrimination) "3} ‘7FH 2 (Indirect Discrimination) ¥& B% &A|5H=
HrAlS Fotet '8 otw, )=k WEH A7H(Title VII of the Civil Rights Act of
19644 & FHolA9 AEPNE ZFHOE FAotaL U=H], o= Y=

2 2EYQ(Disparate Treatment) '®9} “A1}2 }HPY(Disparate Impact)”

" AUAEE FEBAALL A0 ol@h Ho) Pl

A 9)(2021) (ZF 179), 54H. FYoJAE FHI1_% Ao
6; HE A%, XJOHOHWJN 9 FEA 5o g HE A4 1111:1 r‘l* ‘Eﬂéx}
7 A

ol

uE il ok _l>_4,
L S
A
rlo

A 9 IPANEEZ] TE HE A4xRY4 AT, 18ZA7|EY AR, 717
‘%l 2R BS 5o 3 HE A8X, BAIERES 5o Te HE A21=x, =
9]

A Ag 5o Bt HE Al22%, FodAEEA 9 d2FA 5ol B HE Aoz, 1
S AFAEFA 9 AYPAAGEA | BI HE A4x94, FAAGEHES AT A3

B ApEE FEAQ 71EE F85HA Ur =%t 393 71E0] B AFA JdolA &
£ op7|st= ASE AEE He JidTolrh v 9)(2021) (= 179), 5449,
Hr8gsa o - 7Pq ¥d A4 Oﬂ Wt HE A2xA AGF7F A&xA
5 T e 94 Ee oAl tE
gk Aol Blsto] dA|S] xq_]_ :Loﬂ u}a} 54 *301]71] E9 435 sty 1 27do]
+ gle= 7§T £ SAE= AEE Z9skal Qlth 11 9ok Aol
IS HE A4x: ANF A%, 184 AFAEEA 2 1¥(TE

—51—7&01] S ‘ﬂg A4zx94 A 73301]/‘1 a0 FA4E HFAskaL ok
188 ek 9](2019) (= 176) 2199, hH, HFApE} 7HgAE olQok E2jgh R A9
HEYQ, A3, JE5Y 5k AEY ¢ RFLE £ 5 Uk €24 9(2021) (&= 179),
68-809. 1Y, AFA|wol gt AEo Wetox= 11 A¥do] =X FoHE ofstofA

= o 1A =t} 18k 9J(2019) 2209 olstk wp7EA|olth
18 oA AEFYPQ= UL, AE 5 FAH 840 7|26 AHEATVL Ao R AP AT
S Rt olsd, "m=9 1EAEFAH MW, HEF HHTE 5 TEHAATY,
(2015). 34, “disparate treatment’ & 282 “FZFAHE"Z HASIAL, X534 " Ee=
ZpEA FHFToR WIshr|E shedl, & dAte &3], mFolAe A ApEye
(Disparate Impact) °]2°] Wt 12", =& 7% 20, (2000)°] w2} "=z 2pEy e

= HgojE ARSI
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wg puEc QubEoR v AuWEAY Jua AEgels AAE 4
4 pEYSs IS A2 S Ao ofshert

B AT AES ABAS 99 F AEFAUA Y A o 17
Y R F2 wEugo] o8| Aot JAEgo] ool AL, HEREol
A7 AZHL BESE FH BEHL AFolch. olnf B RIS
| A8 AAAE WY FEFAGG] Yol ARFHAZo] hE PERY
7} AR o8] 24E Rolth. FAFCR, FrIAA UL ML FAFA)
4 5 olgo Tt i Yk
T olgolE AEH AEFAUEL 7] AEHE AIFAGAS Ak 9
19 Uolrt FRIAS AL 1974K9] APEFAARE FASL U,

MEH APEFA BN E 2249 FEIFAANE Fsta Ak

(0]
>
&

i}

190 Atx 2HPQE vl Griggs v. Duke Power AHAS B35l AHE /MdozA, u= A
g dS 9 AFolA ojHdt 50| A SHHCRE Holtjete o] X ApEA g
P& FABHA she TS she A5 AEPSlol sigrtctal wasigitt o]% FAE u|
oA Qe Heol wet 19919 e vy A7H 703k(De 2o AE 4L
BAIACRE skl Utk o, W= AEAEFAMA] TEE AT, FoHHE 67,
(2015), 403-404™. o+9l, “ATtd AP L “HAXE", “X=d w3l ‘zpA ga =
07 WIS E sy, B A7 2835(2006) (ZF 189)° whah “Axtz AL el ¥

-

A

(9]

¢

191

i# 9](2019) (Z+5= 176) 21992 FH} vl=r9] ApEFA o o] Aozt A& A

SHAE QlIFA ol Qg ApEe Hgoi= F HeEo 38H & —% FAoE =9sta

At £ AFoAMEZ ol¢ AR 98] HARE FAHOR o, A" U WolA H

=3 §99 Heg FRoto] HEZ

92 I7R1E sl dsf 7P w2 z170o] o]FojA= AEPY 92 Azt 5 FFolH °f
£ol1, 18 J9oAx= A&, BH, AT, s ol Ft st 5 FFolE F9
UoIA 9] G2 Aol E o] FE stz AHEIZE 7P WAL, 11§ FGollA 9 ApES AE Al
£ o= ot A7 7P wrha gtk B2 9](2021) (7 179), 19-209 Fx.

25 186 9 Zk¢ 1879 18H 7iE AEFAHE F=E.

i 271U AR A3S.

195 =R 9](2021) (5 179), 12-139 =z
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oSl AL WERY AFASo] WEHY AEIAGGe] & Rope] 9t

2740l 3ol E&=+= AHEIE AART. dort AR Aol sigete S48=
71 old 7i]lo] JIFA sz st &Mttt Fgste 482
ettt A7IA AHS A oWt Ae AESAHA AsAsS 28
go] WAooz Fx| = AEYP 0 sfgst=A] oAFolnt. oA 54 7H<le]

M

oM "2 d Al g wEEF VIl A = A AZA]
®S vk At &, S5 dHolgAdel 71E F24 Aoy AbelA wego] vt
Y= W] HEd sk AL, BERY zte FAA S4o= A3 4 AU

b= A4 71t A = Qe I 919
ofstole Eotal, ATAe= B8t AEE AEHo] B FY AEFAH
ARG omt Wilem @rhd o SleAle A g2 EHoE AAXA U
S EAIl "l AEs] qfeshA] Skl T,

Rl
olE ofgA MAF 5 UL AUAE Fa% WA IA7E & Aotk

oZ:
)
2
)
fr
r£
jﬂ
N

A5l ot gto] HHApH| sl YA digle] AFEFX]AL
FE 7HHTE olf2 FARE A 9ol Qe o2 AlRto] whotof & fjQ-of H|s}
dgelo] B3t ti9-(less favorable treatment)E& W90l YS=oloF g

o
o+ 197 Yozt 283 o] st eld o]9 7k ki R @A sgdelR]

5] Barocas and Selbst (2016) (25 31)&= @AY vl= AESAHA7F Hglo]elo] 7|5t
2 pEP el tf-Sstrle] AshA Estthe 4= Al7IRtH

= SEAEEAHEY & APXES QAo|tt. Furopean Union Agency for
Fundamental Rights and Council of Europe, Handbook on FEuropean Non-
Discrimination Law, Publications Office of the European Union, (2018). =<7I1dAYKA

3]9] AAXE QAL A2 A Aoz BRIt vked 91(2021) (ZHE 179) A54H.
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A Eh AW AEIALEOIA AW W =S UFT AL a0
2 SFeAL Ftotet Holvt ik vIF UAYY Awd FEPE Y
S8 93T 2 87T ALY GAATANE AWt A =S I3

epect o}

r°l‘

ok
pa
o
ko
-
_?l'.
A

HEINES
YAUSE ) AEFANRE FET & Y AR TEIN] AET 4 9
.
Jh RIEBXAIRES FAIY U3 M2 Y FL
ATAL BPol AEFAANLE PAH U WA BEF AR A &

Het ofEe] o]HAM HE ATAls= A= & & AUt A& Bk
upEo] ARt AnEofs oA "o A

95 A7RIEYEEY A2z A3s 2 dHI8BeH 4 -7 Y Aol B3t HE A%
Alse 5 FH olf glo]"s ZFstx ok AFHAPH| gt hEAQl F2FH olf
ZE o]24} “AH A AAE(bona fide occupational qualification, BFOQ) 0] &=t o=
PR 2AH 4AA EVtustA Aol Hagt AeE A= 22y 9021 (#H=F
179) A|87H.

92 O], AR A s JFd 5 Ue AF FACIEH smoking gun’)7F QL
= EE Ao|BE, tFE AolA 1 FA0] o5 A = FlstA Hrh ]

W2 McDonnell Douglas AbdelAl 384 45 &S -ty Q= ol (1)

17F AE9) ‘DG FS¥(prima facie case) < £HoHH (2) D17t WO 2 “HHsial H|

A HA Q] o]f(legitimate, non-discriminatory reason) & AAIstaL, (3) Y17t thA] T

7t AR olf7F B A (pretext)) ol EXdtths Ae ASIESF Ak °l52(2015) (AF

189).

European Union Agency for Fundamental Rights and Council of Europe (2018) (&=

197) pp. 239-241+= APES S9H5H7] oA JAHEAZA7 HAS 7ML ITHAY AE 9

L& 7HtE A2 4SS 287t ltta gAlska itk

OE

o e,

N
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R e, AEFA Gelo] Uoldel AR Yo ABAES BEIIE
AL EYete FAZE APEIAAGE FAH
PHAMSE G AL ARy BA 2 Aol 9 AIAE oftEe
23 201495 AP & DRAES d7|shGrt S et G2 9 WhE

Bo AEITANRE FEY 5 UE 30t 0% 329 9H B2 1o

>,
e}
o)
%0
=2
)
of
B
olr

(¢}
=
MU

[e]

1 Dastin (2018) (4% 150) ¥, ofuhEo] FAHOR ofust AFAL 714 AHBFHIAEA
L oA QA YA 9IE HEo] 7zste] Bl olgAd] ¥
|2 Holst Aoz Balth olg o] BAd] EFH Holo] £AIZ

Wi

Z_]

7HE Aol Aol AE Sl g EEHI JYUCEE ofufE HA| o|it BPS ARE

sHlZ 7HsAdel

|E ‘unawareness’ 7|& E& ESRIE’ 7|Eolgt st=Hl, ol M= £ A+ A4%
A28 A HETt.

203 thgt, opupEo] oA HE JIFAs ZRAHEF ZI|F0ZH thA] QI7F H7EA| 9%t 4
A o ® EopbA | Aol B AFAoE HEAS AMRIA o HiAE 1T E8
7F itk 23518 QJIFATE ol T EHN 7|E A& FIAEY iAol AHHCE o]
FojA gIrh= Aol &l o4, o]&9 A& wE JfAsH] A% e RAE FHEHA
U= 3 7129 Apdo] A&H 7hsAdol 7] o]t

202

o
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(proxy variable)o] 9Jgt xp@’ojgtal BE2r} 2% oE Sof ghA ofulE o] A
AE AFAs A4 oy 1F & AHHIAANFE BAZLE Y=
TdolE EF mhAH(masking) AFst] YW MHHA REE T AR
= A8 & & Atk I”o® ESHL o|gAo xTEH tE U "olE

ol-gstd ATATZ Mg AYAe] oY JAF T AESAAGE HA F
22+ 3

Rolct > 13d] s AFAGol Ha P def st ofs
]_

A<
T
s Ao WHH A% ATALS B Aol APapEo] sty
AN
T

oE. ru[m

A o= TEHI Zo] YA ssty] flsiA APE &S A5l
of st= WA slollA= QIFAso] &Sl o3t A S sk ATt ol
HYPARE &= A2 A @2 Aolth. olHT Aol Higt HF
g ASATY MR o] &7 (1) A3As = A A4 25
ojHof Tt ZAE SFst A9 (2) AEA FE oo T3t FAE S35t
A 3 TAS] o]E EYTH AR FEor 1HT 4 Jok 2 (1) TreF g
AZAE sl AARE 3t 23 APEFAHAE fIEeHA] =t B7F7t
WL, 1 ol&&7t olF AlFsta QIFAEE Estol o|2X o g

AEAS Z8ol 2=z 2EPSo] st F7ie7]= of=e Aol ?

204 ojgro] o3t A EAO] TAAE B AT A4F A2-oA Kk A5 thEL

205 MA R Talia B. Gillis and Jann L. Spiess, “Big Data and Discrimination”, University of
Chicago Law Review86(2), (2019)= t]= BEAF &E th&o| A3t glojgE &8 ohE ¥
FE= 5 QATolH &2l HHY T2 AEFANGE S AGEE 5T ¢ USZ B

o}.

o g ARA de] E8EI Sl 18 B AFTA s HoiAE HE FAF e

TR 93t HH3 AP &0l o]FojXa jleng, AR el

TAsHAl = = 202 Agd. ddd, & AZES
Raghavan et al.(2020) (= 149) #=.

07 ok, )1FAs A A i QIFAlso] R s ApEHoR AEdiths M
A =YL, 1 o]Fofk AFA TS AEHHOE AESt= A AFHEY=7t oty IFE 7t
L U= Aol

32
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>
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-lN 4T
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ABALE EYSHE HA7L 258 A7 Azbel 8 jald EE %
olold | AR u] Yt BHI ALE AA grhs WL

= (S
Sheh, QABASS AHESHE Bele] Qo] A S FUT & Y HS
A

A7) ol FTE ™ o714 S AFAS FAE A olRold AR

oltt. o] EAlol #afiHEe 2 A+ A5FOIA FAHLE AEIH.

[©)

Al
29
3}
!

g

=L 1
oh=

0=, (2) ATAEY oA ATAsel " AAE sFsHA ¥l

1€ weds] =)ot FeEhd, 28 #EfE s AEYPRR & 5 U

A7t Aol @ 4 Atk I £ F A4EA AESHE vt Zol, By
S7IA ol ABABel et A AALE Ralsis A7 HA
A e AHolnE of=jdt HASIZRE ¥ g Fsky, o2 9

ROE AR RS A %S Aol weA ol 22 ARKE oz

FAZ 2= Hoe g deAsel Eefde H3f E= HeE
Zo] A ApEgPelol sfgsteA of ol wet ks ojop & Zojn. 2

oHE AE, ROt Seluelet gol AYAEAN A8 omol UFL
o) e WACNHE g Wpe] od AW BAL AT gAES BAR

72
]l

ZA

A
2 A3 44 @ Aoy Hiolt =

g 7BsAol Atk 1 olf uE SF AFABo] AEIAAGE A A
A Bels fog e SeAEetE Aol Fela AR #
2, ABAe BE ASEA

208

209

210

T8 9(2019) (A% 176), 2319 olsHs AGAE AEA=E A AT B
A5 EYSE 4BS PYolo] AEstn Qi ARYOR o B B

2
A

< o
o o

PE ook WAskE ke, ¢ gl delde A o
H5AQ011) (@15 1782 aAPEe] Weld 3h02 NagA} Adsts 94 5

A AEsiol & olng RS AomA, WA Yt
B BAHOR OAAHA] BAglo] it AL B Aoleky et
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Barocas and Selbst (2016) (Z5 31)% Hldjo|g 9] 9

2 AE Aol
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ofof Bt} thil, HE FeAolt YR B0l ARHHE ST BA

]
24 9% @ A diere] EAske Afole EAE] YA

A o= Ak =S A TAstolof IHEARE Aol AA D

ATE AHY 5 A A7 Aol Bk B4 olw oAERAY) B

L i

Aot = Qe £F2 Yo] ‘EAFHOR %Q"ﬂ(statistically significant)” &}o]7}
= g AUk ovk H9teA] SAE A5 AR
A 240 stk dAE & Ak
oA, v= 18HE57|3YLS(U.S. Equal Employment Opportunity
Commission, °©|3} "EEOC")= A&l Aol "FA3| =t Ax7t A=A &
&t d Qdo] o4} 4/5 52|(The Four-Fifths Rule)” 212 AAISHL et
ol "= IEB57I3HER 9 19784W FEA A ARt btk Y 7hol=
Zielofl " Aot oid A2 d§ o' B Higt A EC] o
£ Add} Hjuste] 4/5 w|gto] HojMe ¢ E RS a7t 7Hg 94 A
A9l FAEC] 25% RoHH, o4 AUA FAES 1 4/5%1 20% ol/FolofoF
et ot ol v wEY A7H digt 18E 57139989 A o]
o, ¥4 F&0] e Aol oty wlm AR o] Y& EFst= AEet

AR, mae] A JTF olEY FHATY HEAE HeT, &Y ¥4 27, (2009).

a4 542011 (#F 178).

25 Chief Constable of Avon & Somerset Constabulary v Chew EAT/503/00, #<%& (2011)
(Z=F 178)°141 A&

216 Uniform Guidelines on Employee Selection Procedures, 29 C.F.R. §1607.4(D).
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08RG AE7h mE EAchn ok sig Andos AA)E A
A5 AAHS TESE A9 o] 712 YR E5stud ARsts Aow B

(1)_1]:'_.218

glo} of| olAbAgAE AgsHe Aol Wago] Hayde] WA e
& AN ZASIEE, 1k S Aol o] ARe} Aol U AR

=T B A digsiAl Al "ok 7 dA ojmsh ARSlofA

=4 3
QUEkaL SHE, ol AbSlo] BWES wst A Holx| 1 XA} AEF
MR QAERAE ARet BEal

202 F7iete] BEgue] @43 2% AWt 2R ol 1-EAE
of AFT & Yok NS Sol wITA Fwa ERe] WS 49
Griggs AHACAE 1857 ARt Busl 1S5shE SY5W 1Q AARD
RFHAT 1 A% Bl AA3 2 Bt 2AE ol AnH A

HeP el shgetetal 2okt

27 M.O.C.H.A. Soc’y, Inc. v. City of Buffalo, 689 F.3d 263 (2d Cir. 2012) (4/5 #3& &%
gt AH)); Stagi v. National R.R. Passenger Corp., 391 Fed. Appx. 133, 2010 WL 3273173
(3d Cir. 2010) (4/5 T+ w3t AR)

218 Raghavan (2020) (&5 149).

219 Griggs v. Duke Power Co., 401 U.S. 424 (1971).
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Uo7t 118 ApH Ao Qlof, TheF n8rt “AEHOoZ FaAdol A
5 H7Hprofessionally validated tests)’& ARESIRTHH 1 H717F AFEIF X AL
| A

Go] tjsf AFEstEE wojHog orE Zo] opd oA},

ik

(validiy) o7 A% Ao EAZ AR, BEOCE oleid @
ATE 9% 71ES ANSL Yok ol AF AT WY W AR 4
et BAHOR FoulstA ATBAL Urke R HelFi glolofof sk,
ol 1 Wb AAgto] ohlet 18FIt A8 Weo sheHcur-offel T
AL A2 o|gt fARE 7)%0] ABAL 5t cZo] PHE H§
2 4 ok =, ABA50] o) AURBASE A Fuo] B Beld A
7 2T, oS A8 ANBIAE ABASY AZo] Brt Rl
ol gAY EAMCR fouls JueAst ke ¥e YT we
7} it

AR oldG ATIANT YA Briu o] e el mho]
gojHog 1 oZo] A FEUS THHAE o B, AFALo| AE
sl o] wheA] mejElojof gt 1 ol olARo] AgHE Seol
Jgiole A% AxolEron wed] wak AHHE Hol
Scanlon (2018)2 T3t 22 AlElE Ett. A | B FuolH 2
I AR ALY o 2Yo] B2 AYL

Agt, @di o] 7IAlske 2527 stolAe 282 875k A2 9 ol TSt

=

. fr

E=)
Mo
i)
o

d

1:1
ﬂ.]O
¢

200 Uniform Guidelines on Employee Selection Procedures, 29 C.F.R. §1607.5.-10. ¥ 7}
olEalQlo& 71&-H¥ -8 (criterion-related validity), W& F&/d(content validity),
TFAE §8 A (construct validity)® &5t Z-2-9] Ao Qlo] H st A4S At AU
o}.

221 Uniform Guidelines on Employee Selection Procedures, 29 C.F.R. §1607.5(H).

222 Thomas Scanlon, Why does inequality matter?, Oxford University Press, (2018). ©]]

oot AA oo TojA= oluld, “EMA AJMES] TEHE2 9 EAQI7F?,9F dHI

SIA”, &k 914] 45(2), (2021) F=.
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<A, g xSV 2R dupy ARaATE A=A 53 Zol sig SR

% Aol gYst e Tesor det

HAHor AP 7|E HHAPE &2 AsAlsel ot ApES 4
e KA QS a3 4 Atk &, HHAREY] A2 AESAHEEE A
AHor A7 = ALEA, AHAPE tigt S0 ekt AgollA At
o] WY g B9l HEd 5 Z AR VT Ty QIF Aol o
z#d & A= HHAES 9] AT go] 25|y AHAPE I 3l
e wAE TAE 4 Atk vl AYHHLE Ricei v. DeStefano &2 |
23t EAE & HoFe ARoE Ql8Hth* Ricci WEo| ATAs AHEF
Al 7129 ALof Qo] ot FOE 2R o B A9 =Ao] HYPH U=
v, ofstofA= o] 7Rttt

7k Ricci ArQ] 7HQ

Ricci A9 AHdBA= vt 2o vl ZYEAR F woold Al &%

A= 20039 A9 (captain) 798 2 AWM (lieutenant) 8

ol
10
o|
)
o
i)
=2
=

23 dked 9](2021) (4 179).
224 Ricci v. DeStefano, 557 U.S. 557 (2009).
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g AldE PP G 52 AES 7N 60%, TFFAIE 40%= A E

of AR, FA "7t 70% oldololof Ao & Add=H, HF FE

o|

A A @4 290l wek 249 Aeldeh. i AFS /0 Solutionshs
Aol 9% §9 ol AAKT, 20034 119 2 129 AP 9 =

2 AEd 10989 294 o3 FEAE o] wlo|Aitt.

b oot Zol A FHAh, Al g=2 wef AldERE ddz &
Sote A2 A AFYPH Y 7sAdel Akl westATt. tiEo
ol g4 SRloly sl AdAE0] 252 AVIE #3H7F AT o

o Al g2 234 AEYPAE fsty| Y FHO= T Ald 2AHE ¥

>
ook
i
i)

N

>

o] Ricci 2] 188¢] HQl A ¥Atet 1789 slamy A LA7F Al HFE
JHz o= AEYY &5 AVIstATt. dise] F42 A FF7E o] A
HA AEZTE w7t A2 AF= sA0 Ao ALY 247 A% mEeld
3, o] W@y A7Ho| FAH= ord JFdEFH o] sttt AolQie) o]
o disf Al AF= 23 AEJAE Htrhs FH2 AEH Qo gD

Al AL, SAAFC] APEHoIAY, Tof "k &Fo] AVIE ¢t e 4%

)
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e ol A7 fistol AEAE drto] Aotal FEstAT. AFA T HAS

=z

~—

I, vl JdYHHAe] HAHL o] Ae A5 Y sA™e] 2

B Aol APATHe AT SAN 2AT 2ASA etha Bt

&, g SXAE Ao mEW Sl AATE A5 glvks AR 234 A
Qo tigh 489 F0 sige Holi, A3 ApHPL| sfgstEd A
T #AAoly 74 E71/do] glofof star, @ ZpEA Rl dite] EAsHA] o
= d3olojof 3}, ATt dF SHAIESE HAZH 1/O Solutionse= A

?ﬂquij\'], 8“1:10' /\]'(:)‘;l-]% 7HHE}—8]'7]
Sstel AR HA 7% FUELS AEIAAL, AP AT HEYH

THL B £HHA FFL N4 Y= FEG F94E 7129 0% @

e lch. =, APPEALS A ARo] thste] Auna pEe) Aol Av|Hd
S A Rt ARpAY Bt 9RA Bhide 288 45T 4 A A
o B Zoltt wet s SAARAT wet 51 A4S YA =5 2
B2 Egle] A Aol A PRI TR A A4 247 @

25 554 F.Supp.2d 142 (US District Court for Connecticut; September 28, 2006); 530 F.3d
87 (Second Circuit; June 9, 2008; per curiam).
26 557 U.S. 557 (2009).
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L Zold, 933 A¥ 23 39 SRR Qirke olfE 1 AN i
Ag Aol AR AEPY] A5 = oAek

rr

StAEE o] WA disfAe 419 di¥io] R HE BASHIH. =W
1 ool AdRt witiojde] wEd, HAFYAL Al BRI i Al A
AT olf7t LEA ASHAE HF wiRlo|ly] WiE oAl wEet A2
AE Qdlst Aolal, Jk g Al AETE AR SUAR ool FEo
SARFAHIL & AEe ZA7F ANHL A, 2353 tE Al ARES

a5t o AHE AFS olgdte] AFHOR W WIFH 2NE L A So|
gtk Bgo] ool Al A%A 3 60%el ok 7t 59l

T
Qe WA 2w ARSe] EARoF s A AFW A7t A

Az EEL olest BaL uEy A7He wid WBe AdE Az
2 2pEYS] FAZE B4 ABL ok Brhs Griggs BAL FAF olgaA
24 Foleta vjRstsict,

i
ro

Lt. Ricci TZ9| sHAM0| =

= sl

Ol

HA

o

1)  Ricci TZAQ HEHYIE WA

ol
(2016914 HIZEAT? 9 ATASS Ricci HAS olwd e 79}
A AYe) A 4] FES RolFt QA AR AFshuA, of ¥
Zo] ABAS B DAl Aol FUG WA AYEol I oy st
th. Z, Ricci T2] MEW 384 ANE 2R ABASS AFHoR
Hotaa she W9AVE 08le wHoR oud AuRsit BEL W Y

SAs 5348 WEHo|A Ricci TEo] Wit =& Barocas & Selbst

227 Barocas and Selbst (2016) (ZF 31)
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‘go] Atk Aoltt. o], of" AR ARG FQl AFAEol el AR-A]
o7 FAE AAIRE A QSXF &2 AETt A A EAcks A= T
Astal o= At ApEPL7F 4§ FAHETL wHstE s, ofF AFSH]
Aol FAEES FASHAY TS ARete tE #E Uide 45 (3
o ¢ AFAEY Ao W= W) Ricci TAO| 23 23]
of s = UA =t

Kroll et al. (2017) 91+% Barocas & Selbst (2016)3 Z-2 HEE oI
(1) &9 A dACA 2 A =83 (2) daEE =
A ol THE A A digt Al kES FER §f AR A
of @=4, (1) Ricci ®ZA| Qste e QAFAS 7N Al Qo] o]& HIAE

Aoz w57 9 ¥e 7Iecle A2 A7 )tk &, Ricci ARdOlA <
oA SAA S vt SFAAZE 1 A AN A AFo] g

Mol P =S 7129 A A BANA gorch AgdhEY 97
o

dE R 22 Folgke= AFSE 7Id(legitimate expectation)S HZ+= Zo|t}.”
2t WAISHT o]#Et o|siE HIF LR Kroll et al.(2017)2 “YAHERZAES
AP Fo 27 AA dANA AEHO=E AR AEE Esh= Ao <t

28 Joshua A Kroll, et al., “Accountable algorithms”, University of Pennsylvania Law
Review 165, (2017).
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2) Ricci BZo| MBS EA shAlsts Al

T2, Barocas & Selbst (2016) ¥ Kroll et al. (2017)° 9&f A71E =%
of dfal], = kBH AFARI Pauline Kime Y9 Z2 37} Ricci AHAY]
AYHA B2S =3 Zolgal vhsl{t: * 9] 340 wad, w=
HAA dsAsol AAEA AFsh=Al FAHaudigstal, Aol qlo] AEA HEF
< A3k Aol 3€H Kim (2017)9 4 84+ o3 2t} Ricci A
< SAARS oln] AAste] EARE JilSo] s ZAolzke ATRt 7IHE
2831 Sl AARolal, wEkA 9 #E2 oju] Hget 7]

e LR st AF AT =B FAE 8T AYA ARl disf
75

Lol(prospectively) ¥1EEFS WAt A2 Mg ¢ EAo|t}. u= ApE
FAHAE 1&FE0] AHEFA EHE &5 Yol ALHoRZ ksl A
< 385t 9L, Ricei WAL ol23t HAY} M5 S04 Pt
Kim (2017) o= 22 7M4 4%8<=

187 FAE Fhn o] AR A&HHA AH IEAES v 1&
St Qledl, WiE d go] AUty sk ¢ 18FE fU2 AYAE B
T QI7to] HESH| o#ER, 53t T1E o] 8ofA AUA E 29l AR
o, 7Iet tlojg] HEAEZRE 53 go|HE o]gsto] APAES A
I, A9 10%Y] AEAES Q7 AARPE AESHE AAES =5ttt 9
TEF7 9 AAES 4= HE B ARSSE B, 9 Al&Rl] Qlo] ApEA JF

olo

229 Pauline Kim, “Auditing algorithms for discrimination”, University of Pennsylvania Law
Review 166 (2017).
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o EAt=A AFA o AARE SHHE 11 AW B4 4 o
A ExtgAor 2pEARl Ao W Ate AMS €A =AY o] 3% i&
T M ALEFANA AREEE HolE dY F #H3de 2dsks HeE AA
= 52 o] 9] AAH HEFZ AASH] SRt £2AE AL & =R
Pauline Kim<> Ricci #42] ojHet Y&E 189 o] =8 a4
Sh= A2 ofyFhal FA%T. $19 7HFEQL ARI9F Ricei AHAS AMEEAl=
A HEth Ricei ARIOIA ool Ale AFe B AA SHAAE 7
TR, NEE AlRe g4, AE IE B e ARE FAskeH, AdAE
= 98l 371 Bt FHAEE AR SHAY A= AldS EH]5)
7 gl AFet =8 EJAT E5| tiEYi(ead plaintif)FE Frank
Riccie &=5°] A7 Wzol| +FARE golA =235 & A= 1835171
7HA] Stttk B2 @919 Benjamin Vargass Ald EH|E 3 HYS IV
Hal, 19] o= Al EHIE 571 #Isi %718 ARSI oA ™
AolM= Al BRE7E SAAEY AHE Hrsh7|= F A3, I A9o] &A%t

=9 A3t 7IH7F SdistAl ALE AT ol ARelME, BlE v w1
A

Qeka shelehz, ol UnEe] AU ZIchE FstA ek
o[ Aok Tk, Ricci WAL Al FH7E olefst A9 AVES] AFE 7|hE Fe
o 5 Qow Fa AEASl] hE AYL AA B Aolgn L o B
e FANE] AL Qolok T A& 27 ol

Je tiRE AgelAt olgist WXt avHA etk FA AR
7149 Bate] YA AUT oSS 1 FA] A FHo] YO A MK
Fe Aoleks AP /e 4 & @k o\ B 4 LB A8
FNZS AFF] MAAZIL on] A§Y HUSL Huste Zo] ohe,

g W YueEoe olF AN, el o Aze YnIES 48

It

20919 2, p. 199.
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ohe, ot Al A4 AR AT JYE Aedtn WAL 5 Qe

Z
Kim (2017)2 Ricci %2 o]% W thso] u)= o el 5134 0
oA LEF5o| AEIE Aol the) AASIL, BelE BFS AA] 9
Aol hsl 0% S AL SestArty Audth o Sof AAYIs
=

HYLS Maraschiello v. City of Buffalo Police Department AFA9]

>,
>,
o

ofl
ol
ok
)
52
rir
i
=l
)
u0)
ol
38,
o
el
>
Y,
=2
>
2,
[\ )
re
ok
o
P~
rE
e
flo
>
o
4z
N
)
=,

St 25 Y 7of dFotA] Y=ty wHsktt Carroll v. City of Mount
Vernon APAOA = AR2AWFAHAS Al BE7E 71E &0 SAAEY A9
A2 HESHE ¢ & S 7|5, M2 AR =T Aol AW
Shohal ettt o] ARdolA W2 “1&FE2 WHY A7HE v ¢
& glo], A7]-H7H(self-evaluate) & Y5t 5| HE(hard-look)

3} o] S-guEojof Bk T TA|BhgiTE

gl:
olr
ol
=
o
il
)
=}

1 Maraschiello v. City of Buffalo Police Department 709 F.3d 87, 89 (2d Cir. 2013), 919
= p. 2009014 AL o] A9 JH8E o3 2t o] A Y1l Maraschiello= 4
Z SAANEAA 7P =2 HE dUeH, F4o] §lo] IR S-S sHA EoGiHh o]®
SHAY A5 Fa7Tte] HREUH. olF A FR= AEE AES =Y

o|F FAo] WAt Al FR= ©EH SAAYE HAFE AASH] g, A=
o et F3 FEAE AHsIATh Al ARV FH9 SAANFES H7I% o]
Aol s RIEHEAS A Adol A7|EN7] HEol7= s, tE FHOo == ST
o] 30 A9 AR EAo] ZASAL, EAQ HEE FFol= FPetA ¢7] wfjEolqirt.

2 Carroll v. City of Mount Vernon, 453 F. App'x 99 (2d. Cir. 2011), 919 2 p. 200°14]
AL

o
38
M

g
?

o
>,
N i
ook o Y (o
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&3 Deborah Hellman® €118]E 3787440 gt A+olA Pauline Kim
o] sfjalo] Ad=go] QUi Bt Aol 523ttt *? Hellman (2020)° w=
o] =49 FH X od AFAse] A FIFPAE st AHaL A
g A olo] Hgst] AsAsE st Aol s&EH=A ootk 1™
o o=y JASAs=s MAdsks d Q1o &4 /IFH 84F dshk= A &
A7 A== AL ofdnh Al MEL stwe BAE AHst= d o] <l
T4 OFEES 1Eoke AL 8" ® wEbA Ricei WAl AEA Q1EA

e 2 9l A%H 24 wets e FAGE Ao HAHoA

) L

C}. Ricci AFA2Q| AJAMA

o]4Y of] WeEo] Ricci WAT ABAS Y BA] Bt e
AN ok, AFE B3t AFAE AtololA Ricei Wo] AR olssl 4
o] WHHLh o2 So] 20194 & B AL AH AEYYES 7] 99
QB 2F At AT HES 2P A AZe FRAS
of 3t HAEe 2T Aol AUck oleF WPL WA Byow Wad v

23 Hellman (2020) (&= 3).

2% Hellman (2020) (ZF 3), p. 8642 Parents Involved AFAA] o]t HHAE HA|Fo 2
5]-&stal Slrkal XAt

25 Muhammad Bilal Zafar, et al., “Fairness constraints: A flexible approach for fair
classification”, The Journal of Machine Learning Research 20.1 (2019).

86 QFEAAE 554 71 deiAe 2 A+ A4 A3E Fx
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Qo] e BE5T 2AE WYL ATAS) HIFS AAS 99 A
£ F3ke AL FAHE HAZ oldElolHE o =k
ABAL BYH ATAE AololA olgt ZL ezt WS = o898

Z223]] B, Barocas & Selbst (2016) ¥ Kroll et al. (2017)9] F4o] 24

FES o gEY £ Aok 9 dFe AFAs 30l T AFAE
Atolofl A =H IAAE H7lo] A Bl Z7]o] o] EAIE HESIA A7t
A, 1 Az A" AFE FEAEC] Ao] dE] ALEHI ek olof A
s ¢ AolA AZ1E WA S ¥HERE Kim (2017)°]4 Hellmann (2020)
2 HHAE do] BT EACI7HA] nX A= Z3 AR HeITE»E

o3} 2ol Ricci WA o] z#H T30 tigt S22, 2022 ACM

FAccT sF&tiglofAl&= “Ricci v. DeStefano AHd W&o E&A%] vtk A&
igj=20] digt HeF-14A W2 sjdd olgh = AlEe A47F YREV|E 5t
AUch?? o] dAs ARoA Y JH Ee= IF B85 TAV A&EHE 4%, ©
of &S X3 1&F+= WA AME T2 A¥o] A, v = olF siZd
st7] A £AE Fote 4Fol= vR7HA] A
© AE A& HWH=2(hiring paradox)'2hal T I9H|, Ricci #E
Holl A& dH2lsAE sfdshe Aol E7Fsstthe ARzt WA Qlal, Z1Eet
F4 AHZ Barocas & Selbst (2016)2 &70stch olo] tis] AHAFES Kim
(2017)& SAE LT olsi7t A5E Aol ¥slil, 7]&9] Ricci WA

fru
12
2,
i
i
S
)
=2
2l
ol
o)

BB AT gY@, 7= gEdM 71E 18 31471 Barocas and Selbst (2016) (45 31)
2 3,5603], Kroll et al. (2017) (&5 228)2 1,2383] o]&t}. o= Law Review SH&A| 9
ANE =0 2= olfHoR && Q& Slgolth o] =F2 HT 0]Q9] tefgl Fofd
A IEEI Qi

B8 B A3 A dA, 72 skEHEA 7| Kim (2017) (Z=F 229)9] 998 3= 803,
Hellman (2020) (25 3)9] 1§ 3= 1693]°]t}.

29 Jad Salem, Deven R. Desai, and Swati Gupta, “Don’t let Ricci v. DeStefano Hold You

Back: A Bias-Aware Legal Solution to the Hiring Paradox’, Proceedings of the 2022

conference on fairness, accountability, and transparency, (2022).
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A, o= AEPA] ot AR A3 AEP ol diet A e ASEA

St A goRsl7] wiwoltt.

Barocas & Selbst (2016)+= Ricci HZo] ul=r APEFAHA| 9] 4o 3lo]
A WHEF(anti-classification) Y23} ¥HEZ&(anti-subordination) Y2 79
TE= BoFe AHEE a9t vRER A3 BS99 FE2 19769
Owen Fiss7} AAIGE RO2A, 20 o]% ulxt AEFAHO sfo glo] Fash
FF= 7I1A g 1o BEH HvER 922 vl= AU Al1429] BeRE
T2 ARV Y ERCEAD dF S)E ZAR IS AEske Ae
wAshE FAZ olffste Ao rA, FEHZEFZ gt AEg sf4o] oy

MRS AFe P4d BE EE $YHY AYoRA BEUS 1S

20 Owen M. Fiss, “Groups and the Equal Protection Clause”, Philosophy & Public Affairs
107, (19706).

David B. Oppenheimer, et al., Comparative Equality and Anti-discrimination Law,
Edward Elgar Publishing, (2020).

241
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fIle)
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Q1S #Ao]il, Ricci AFAONA Hihe

2~
e

ol
—_

" Stanford

““The way to stop discrimination on the basis of race:

Journal of Civil Rights & Civil Liberties 11, (2015), p. 84.

Ronald Turner,
A9 =, p. 83.

242

243

%

=
=

ol W s AEE] olga W Basi of

o

&

B

1A

zgozL o

o =

2

Kasper Lippert-

o=s=

Rasmussen, Making sense of atfirmative action, Oxford University Press, (2020)

Zz.
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= P 1Y 59 i vHERF 929 siMe mWEIAL Al %
o] FA7E WEH A7HAA FA s =4 ApEol2t WS

olgfgt oA HW, Barocas & Selbst (2016)7} Ricci B2 AFAs
3474 89 HEoA S dE=0] Hohal 4% FHAE ol 5= A
Ho} o] 52 A= WS 92 vER 929 S& Al 3

o]
A2 HEF 930 mEs HEE Hole Ae A= At Aol wEE

A7 710 5L P44 W5 A W5 7ko] AdH &

o QoIAE FastA LeHE Bl olo] B
A5 A,

o)
ol
>
rr
e
re,
=
)
N

N

g AdEANA A

—_

H3E JHAEE EsHX

1. XS=HE 2AARZ2Eol tiet x|

L Yt ol AFAL ot AEe W B AR AEL S 9
Th25 of7loli (1) FRFAGNA ABIE ANAY A2 BE LS 34
A, (3) SJAbERel W ol L QAbago] 248 Asiof sheA Fol

o] EApstet.

25 Daniel J. Solove, “The Limitations of Privacy Rights”, Notre Dame Law Review 98,

(2023), p. 1033.
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23], Ao oAERe] de $EA oF ABASO o A A
o 9lol FRF AV A =t woF A53E gAY A o8 B
3 Age wA @ uFAs gz AEsiE oaq Aade] BRI
A AR GA) FAAY, omE ol gm Belgt Aol YHREA d

c

i

% 5 o, T AxHe] def BAAVIGT FE AL 27 J|9lE
2 S Qg Aoyl WRolth gt gelye TSk A9 ARAT A2
gl AL FEG go] 71&HoR ¥4 gt AT Ak,

olEigt AAYE BEWA Ao AFoHE oAtARel Bt FAL YA
o 19959 AAYHE e AP HHE 22 5 Yok 9 AW A152(HF

© 2749 AHEe LA &2 dHE FoIstolof A Al skl . ofeet
1014 @Aet 22 Feol ol=A =
S 9 AR B 20239 NS B8 AEFACNA Asshd

JarEZgol tet RS EASAE? /Rl w2d, JERFAE ATAS

41
oX,
Mo
()
W}
)
=
>
[\ 9]
[\9)
BN
L

o

26 Directive 95/46/EC of the European Parliament and of the Council of 24 October 1995
on the protection of individuals with regard to the processing of personal data and
on the free movement of such data.

24 AR HSH(EE A1923435, 2023. 3. 14., SEAA) AR Aoz L A37FR2.
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o] o]%oi4l u}, olo] TiEt THE Ea W ATAL T FA AoiAel
AEe =2t

2. GDPR 9| X32te oJA2Y AAH A=

GDPR Al22x(Z=3tde 5 Aaote e YArEd) Allge FEFA=

n2ngy 5 Rolo] B WA DL ZeASHAL olgt fAH BalolA

% 8 A oL nEsy] AT AEF 2N TN FYAT E: 9

MEo| S8 A9, (O FRFAY PN Folo] 2AsKE A9ole 3
53k 422 AU ot T2 A3FS A A2 Er o] o] B
2% A9 EE FRFAY FIS 4L 49w et YRIAL A7 A
P 875 A4 A EAS 1 2H) d3 olE AT & Y

al
39| #A = GDPR M (recital) AI71201A4 A= o] A} * &4,
§ 232 AsekE ArEA it Ate]l AEEe AR AR 22l

28 olsto] GDPR M2 =W MAMEES LSO WG ETiE AA7F 2712 47 o]
.

¥ GDPR A& AI712 “FEFA = AsA ot At FrFAAA HA A
uoolet FARHA ERloAl FHdt I9FL viAle 2 (EE AEFA AR SHe H
7Fehe 2AE 29 A& TA ge d2E 4=t dg S0 olHt 4 &
Aol gigt 252 Aol JIAAY glo] olFoiAe AAAE ¥F S= 2
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& Aol gt A3 Ado] o]Fojx= Bt A& Qo] o]FojA=
AxA P& HPS =2 Aok Holk JEFA 9 dFsd, BA
7MQ19] Aol AL AFA B s, A Ee
w481l dlSshe ‘ZEutdY(profiling) & +3T A3 FJEFA A HA &
g E= ol FARH iRt 9T vAE Bl
= A& BABHL Aok Yozt 9 232 AsshE QJAREA ] Slo] FEFA 9
5] BAEojoF & QA (safeguards)ZE @ AEshe AFAAO] it
AA AR AlE o5 @ 94 NS 52 d2 © i w8 A9 @ §f
g 240 it d¥<s g5 A9 9 ©® siF AA digt ol9E AV A
7F ZET Al At ok ot AR Al71x0l= sig Bt ol =ERt
2o dist A4S 853 H(to obtain an explanation of the decision
reached after such assessment)”7} Zg= o] Qlou} oFA AmE EE A22x%
A3 bdxA = 9 dE7F 2EEO A @2 Hol BV W, ol=
S&ol= HEQ} Zo] GDPR Ao & o]ZH} “Ar Q HA(right to explanation)”
o] EAIst=Alol T3t =AA =2 F83t =Ho] HA.

QtH, GDPR A& A7127F Aot Qe FEFA | it A-sske A
2ol # FAH HEE AT 9F= GDPR A13x AT (HE, Al14x
A2 (=, A152 AT (=l #8501 Aet. A13x2eE A4z NAH

ot
2
L)
fr
)
re
rO

* 1o
=
rO
am
L o,

Z9g ¥ste RE guo) AR AEAR 74H
B ]‘_' AJ'—Q]' 7_]74. 7HO]_,] /Kéo]:O]L]——‘-}‘
g R4S of&ain], HRFA ol

[¢]
=

A HA 89 Exe ol FARH FHE 92 miAE BF s 2y Zrudd
S olEgt Ao ARt A, - HAEEHT A8 W RHAY Ee 94 A= HE
oA HAHCE I7Fshs A, FEFAY FEEY ] Ao AZoly 8o Bt
3, B EFAVE 9t o€ Algske Aot 58"k ojmt 75‘—°r°ﬂE, olgt
Al JEFANA FAAL FE AL, JAFMAS F5T = e ¥, S 2ET
de, g F7F olF =ttt 2Ad Ui A 5T de, sig 240 ol2E AV
d] 5 HEed A E A-gHofof et (F=)" (A Ax)
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B SYA FRFA ] aAsfof & Abdel et 2Fola, A15xE FEFA Y
Ao B3 Aol A13R9} A14RE AR FRF2RE 75
t A% 3%8A %2 ASE BEFA S 1AfoF & AFS 27| FESto]
I e, AsstE oarEAe ool JEFA | TASoF o AR
Lottt &, @ A2z A1F 2 A4 At AR (ZETRY
g 239 & A 2 @ As3HE garEAol T =29
Hel 1 22 Art AJARFA ] vXe S 2 ddEE 2RE JEF
Ao 3A|Stefof St EF A15% = FEFAVE 2= H¢
gt dehd(right to access)= skl QUth

ok, 9l 239 A W7 vl FA A= ke Holl o 2
87} Stk GDPR A|13%9} A|14%00 wE TAOJF = dA A22x% AT
she oAEA grtel digh Algh B A4HUAHE] TSt AsshE QA
gl izt Algh) o] HEE= HolA JAFHET &, A% T2 A 1
A QJF= “ERlo] et HAH FYS AU ol FAISHA ERIIA FHgt
YT v Asstd Heovt oEsts 24 o] Totowt HLHr. =u

2 Zdzo] FHolv g4 AY BA|, FIBA 5 22 Fole A 230

Pt ot 4

st} ABaHE ALo] BEEE, Agto] ofg BAEL TSl AF RS

Hele dfole o 229 A= &

A
50
é
_r;
o

d
=
1o
>
i)
ox
o
>
i)
iy

20 Lilian Edwards and Michael Veale, “Enslaving the algorithm: From a ‘Right to an
Explanation’ to a ‘Right to Better Decisions'?”, /EEE Security & Privacy, 16(3), (2018),
p. 47.

Article 29 Working Party, “Guidelines on Automated Individual Decision-Making and
Profiling for the Purposes of Regulation 2016/679”, (2018), p. 20.

251
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o 2= duYE et AsdtE FHE o|FolAAL Qlout QIFto] g4Fo=w
A& ol= FEHE FHol= F-H(]E2Hl “rubber-stamping’ol sidsl= F%-
AARoz Asstd qitado= mgE 4 Stk A29x Aguke] A5 a+d

of 3t 7lolEgele “AEEZH7} A QY9 &AL Ed 2229 %3

H AEutE 7Rte =z g AAo] SRttt sfA{star Sk

I

rH

3. GDPR &9 43943

A&t GDPR A9 4ol dist 5414 42 Goodman & Flaxman
(2016)0] “A 2 7H(right to explanation)’©] £A|3tth= H-& AJNoHAA H]
FF et o]52 GDPRe] AlB=7] A GDPR £<1°] F480g F7id o]
S GDPRA AEFA A wAlzY dar=|Ee] izt 492 a7 Azt #
of=of QIthal 7+eFs| AvfstRint. ¥ E Fo]o] Wachter et al. (2017)°] “9f
GDPRA A3t SAbEAol digt A 27-do] EAISHA] =7 e tad =
T2l A= = WIsHAA, dBado #3 FAH =3o] FLEHL

ok olslel A 9l =AO) HAAS heks) 4SO AAEE &

5299 & p. 21.

23 Bryce Goodman and Seth Flaxman, “EU regulations on algorithmic decision-making
and a ‘right to explanation’, In ICML workshop on human interpretability in machine
learning (WHI 2016), New York, NY, (2016, June).

»%  Sandra Wachter, Brent Mittelstadt, and Luciano Floridi, “Why a right to explanation
of automated decision-making does not exist in the general data protection

regulation”, International Data Privacy Law 7(2), (2017), pp. 76-99.
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7t GDPR 4 JH¥ ZHO| i3t WS ¥ 2% ZXHGHK

Wachter et al. (20172 GDPRE ¥ A9 9 ¥4 EU 7/HQIHE HSH
A stolAe] A AR, HE 5 YT =AHE S°] GDPRAY A¥8+Ho]
EAotA] Ee=rt= A4S A7 ok

9 F49] HAA =7ZE= GDPR AR EE 719 EUAolt}t. &, A&
St Hie} Zo] GDPR AR A71x= A5t YJAMFEAO] tish QAR ZA
=)

GDPR 2% A22% A|3Fe| Asshd JArEA et dzA]o
grEfo] A ot a9 FEAY WAk s e A=2A

I a
& HE F&2o] QA etk g&o] 9 Aos AuEd At =

siAd 4 QU

I8, Wachter et al. (2017)%= GDPR 422 HAga4#Ax IA" A7t
A =EH & vl 45 A2 ofyaL, Al FH 9 “FEaFA(right
to be informed)’2 &A3tial sjARitt. olzfgt S HIHstr] Hsto] ¢
ATe A8 E O AAE 7ol g A8 54 230 g A, @ A

Z A3t Al A Ao|dts 7|Eo 2 FLES

5 9o 2.
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71 & Qx|

Aol | AIAHED 7] 5 (system Asste 24 AA”e] 27 F34, A== 4
¥
o]

W& functionality)oll Wigt | I 2 LT 7|52 2v] () AAHS] g+ A,
g oA U, Addom god md s|E W B

5 AA
57 2% (specific E4% Asstd 240 =7, ol % HEH

decisions)°ll gt A | A 9] (o))
S

7}
3 ot Ardel A&

Argol | AbAZ(ex ante) AT | AH53}E QJAFEAo] o]Foix]7] Mol A

Al e 2 (ex post) A | AFEEHE AHEA 0] o]FofA)7] F9 HdH

£ 2 A5 Ay Axadel gg 459 £

A 2ApE7go] =A7] ojdoll= AlAad sl et Aol Tk
5t EX AA W3 AL s Erlssing, 9 7130 oD AA
qo] Z1%o] diet A 49, @ AlaRe Jlkel die 454 4%, @ A

oJAra7gel Higt A4 Aol 7hsd Aotk I3H daet viek Zo] GDPR

w=doll w3t FomF FReF I e AUt HRFA|] v FUd %
FHE AWE IAY ARE FHSIAL Ut wEHA Y 2FL2 o d8 F
© A2HY 7)so] B AbdA dYe AY AFE 8T Aos ofsd
.
2= GDPR Al15% A1 (W2e AEEHINA (O A-F FHsHA)
g GFE I ols A
F2 Aol diese Ad, I el o} A3 A1429 v 2
A2g 9] 75l tigt dieke A AJMA, N SArEAel ot 482

x
shsk AQIRX| 7} Aol Hrth, 1™ d Wachter et al.2 A|13%, A14=%, A15F
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1o

o] BF Utz A15x0] 7Y HHAE 29 ML o7t /i,

Lt. GDPR & 7HE ZF0| st H¥S HS A7t Exft

9|9t o] GPDRA A ado] 45k Feths F40] A7|d o]F &
HRE 9] o] tfgt Hlgo] Follrt. o]3t H|Ho] EH = Selbst &
Powles (2018)°]th. ¢ 9] 3= GDPRY HE A71x9 #ZH 748 A4
=] fomg GDPR A22%0]| ZASA= dBa7do] =52 & glth=
Z= | . SHARE o]E2 GDPR Al13% A2 (N5, A14% A2 (9)%,
A5z Al WISE SAZ FEFA ] gt dgedo] J1F¥E 4 dvtx

L

g

ol
iu)

26 Andrew Selbst and Julia Powles. “Meaningful Information and the Right to
Explanation.”, Proceedings of the Ist Conference on Fairness, Accountability and

Transparency, (2018)
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# 7= GDPR A13 WA 15x9] 34| fiide] He FE Heol 7o

0]St A X (meaningful information)’gH= EH-E E3SHolal Qlths Ho FE3t
. &, oHdt JHIL Fou|str] A= did HEE o|-&sto] FEFA7L
o3t P52 A7IE 4 Jojof gt} I Tk GDPR Al13 WA 15%9]

wtet AE AR ZA0 HiEt FAF Aol AFEHA G, TIA AAFIY] Y]
5ol tigt A9guto] AFHTYH, JEFA= ol ol&sto] WA AYE PAlel
£ o AT oHeS AL el flth olHE A g ARE /RYHE
A& Brst7] o8& Zlo|tt.

o7t 9 A= A% 7HE =74 7H(instrumental value)2t WA
7H(intrinsic value)2 F&3th =724 7Hl= ¥4 8 PAE BT
FAAQ ouE ZH= ZAJAH Hlsf, WA ZHA= QY] Af A 4ol o
g SAES omett}. vt Aol WAE ZHxo] 23E wE AF I9HIY
S 2ol & FEE v deel osf HA FsiE 1ol quck wEkAl GDPR
A13 WA 1520 wet FRFANA AF=e L7 Fust] A X
A% = 7Ex]7F Qlejof gttt olF fISiAE Aol GDPR F& REHd
71EE Y 7R FJAE ThsStA & ARV AlFE ook Sl Aol yot
7t 9] A= Wachter et al. (2017)°] A8 (1) AAE 7ol st A9z
TFAA Ao gt A9, (2) AHH AP AAeH dgor FEGE Ao
HjmE A|7|gct o] wAaled AARE Shgo]l REI UH iR A&
Hog FAStRR, A AA”] gt A7 Aol o]Fojxintd A AH

o qig Ee AS & & e Aoln. &, weF Alay] Yso] o 9ol 7t

¢

_

)
ot
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oANA M 2Ae] dge7dS =&AL e A= osfE & Uk

ol gt Z2 shed =A2 1o Folo] v MAHIL ARAHoR JA|SHE
=92 W53t £3] Casey et al. (2019)2 GDPRY] A 1dS FJHFA|
7iQloll gt dejErt motels =99 FHAIE A AstHEA, GDPRO =& 7Y
AR A F=o) AstE JP Agtolu Zldoll 9t A-&AQN AP A-TA 13
7t QlojAl AgaFo]l ZHe oulo] FESTH P 9 Ay FolEOR
GDPRA 7RI EHET f=7|¢o] 3t dets Hashal tte = $853
A aefsfor ki 3}

St =t

me

ot
.—‘1
)
)
=
=
)
1
(00]
BN
fr
n\l
I
N
r dl
1o
i
ok
2,
)
olr
o,
£
4

2,

=

nHRAAREE 4% 90 Bed LE AAYE % nE Aug

gom(Fx AP, AX E= AFFAS WelAd AARE Helde] FAE

FolAL AR o9 ojde FAY & Uk 59 AN
=

A2%). B5o] =782 GDPRE| 4

37 Bryan Casey, Ashkon Farhangi, and Roland Vogl. “Rethinking Explainable Machines:

The GDPR's' Right to Explanation' Debate and the Rise of Algorithmic Audits in
Enterprise”, Berkeley Technology Law Journal 34, (2019).
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SholHAE, O HoR= 7[Pol ot AeA] ARA-o4 HrE dx
Skl ks Aolnth. ol2f’t Ake B7tol| QlojAl= A35E0] wWE RIFEES
& 7HData Protection Impact Assessment) (°]5} “DPIA”)7} 523 X 9&
Zreth?® H2o] GDPR A35% A1 (a)3+ AsdHd A7} o|Fofx:= 4
o= DPIAZF Q3= & HAISHL 7I7HA] it I1dd], ¢ 2ollA
FET A2 A2z 4% 22 “AH O =(solely)” AFs2bE A7} otyH
2t DPIAZF 878Hth= Folv. 9 230 "dHoz"ge £78 XA &
< 72 DPIAY 2§ HAE FEA Ast7] Asl s oA o Aoz
A SiM €. 7ol DPIAE 33t Foll= olE EA3}sloF sh=tl, id Al
o= A= &I FHo| T AAA A9, oA vHE B7E EHEAR
dall 919 B7F A 220 Rt AR Z9tsfioF ITHGDPR A135% Al
7%). ot 710l DPIAS 37lsoF & 7= EASHA] =Tt
E3SH GDPRo] ‘Ao 9%t /1P HE K S (Data Protection by Design) ¥
g5t ok FX F8s5ith. GDPR A25%0] WEH 7|FdES “FH4l
A AR E AEe] A4, e A" " 545 185k
R WA RAE L olFTdoF shal, Rt e B #HEE £
‘GDPR¥ FHEFA Y A 245 SFA17]7] sl 2ot FHARA7F QIR
Ao 582 4 J=E HA(designed) = ofofF g}, ol “AA1 gt A
AFEEDT 22 7|49 Mu|A HA|, Z2EEY], HAE 9 33
GDPR 139 &5 AFE Ao R vd AS a7t fet &2 44
gAY A B7E Aldle ZHJIABETE A He Il eA o Futo]

#%  GDPR AI35% A1F THAAE A2|9] A% W9, 4%, 52S aste] /MAEe A
gl Fgol 7HQlel et Aol S Ade 2T o= S
Agshe 49, AESHE /MAFEY A2 ojdol, oFd A2 Zdo] MAFE HZo
s Il Wt BIHE sRsoF At
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obUst ApsatE ojiad AABE B9 AAYRE AYT A9 1 FEAY
A Ao] BAEEA] ojfo] that HIE 7 o]5ol Aok St

olgolx AME ule} Zol, GDPRAS B ZTE AAYE 57w
A%} DPIA A%, 7] o3t AAHREE 9% Fo] ©|3o] B¥l, GDPRY
AgshE AAH] gig FAE, AARE AL AR e} AL
U4 WE SYREE e7sHs S, AU ARS T AEs|He] 1 25
52 PESE o)3d FejE #Hol Uk 20 ojsfd 4 Utk wehd
YR TAS ARFAVL ABHoR BAG 4 Uk Aol 1AL Zo] ok
o 7199 HE- AL A SANARE A A8HT, 1 9T B
o ol Za3tA Lok T AHgol B,

Ol

_&

o

ot ASX|

olr
s

Sddat GDPR 23213 =29l AAHE

GDPR 4 HHFAo] HYR7H0| AFH=Ae] Bate] HZ 5 W7k oo
A FAH =4 A%, 452D 2ol B 4P BaAH 1 7AH ¥
9loll Bto] @ WHo] o]Folzek. 91 £ BNE HwHW, GDPRY £
A we golort, AFoHE Z2o] Ut WA ol asis e
FFHoR A o uolth 2% 453k 20l faf Hol= AP
He] Yol YRFA} ololS AISkT, A9 AL EYsv, 2Azke] 7
e a7 4 glojor s WS GDPR 2% Bely gulsiet. ol
GDPRY| ¥ gL AHAAHOE JF 7L Utk AAROE AGS
Aot 7IUES FUAY A9S E/5HA gk ol GDPRY TFAIE 59
of T FolX, 1 A KPAY TFAVE AAHOE FaE Y= EAw,

ol FHAY =9 FAY AF At &9 'BFA T3 Brussel Effect)’

29 Anu Bradford, “The Brussels Effect”, Northwestern University Law Review 107, (2012).
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O, GDPRA A3t A2l BoiM= BEFA O S&% +A-T
= AlFsta A FEsiths EAAYIE 23E EQa7F Utk Wachter et al
(2017)°] GDPRA ABa+Hol EAHA] =ttt 4% A=, As3td
A AAHE BE5te AFIARES WAA7)7] 1% o] ofYE, GDPR
A Ao HAE A A 5] A% Aoldtt. 18T ofy 2, GDPRO] AHE3tE 2
APl Rt A13-15%, A22x9] 782 &Rl wet ¥WA mEE ol
A olet FARHA oAl ST = A= Asete AZovt &5t
= 2470 disiAvt A8H e A& Ao Algto]l EAith. 11 Ay Zd
= A, gA, B2 5 o2 9l YA H H#Ao] H{EHe Eohe Bk
U Aolth. thE §HH, GDPRE /MRIFEES JFFE7F Ak, AA <3t

g

AFEES 93 55 FHTEHN 7|do] ALH oz ARdA- A 225 F

=

HMaZE QASKs HE(R)

AT Zle AAY WLy Zgo] W HES B =ovt &9 IAPHL

7l Ak A8 dde® she 2EE YHERDY vl=old F2 Al=FHI

L oEH 93X B8 ARE HOE St 9uE YuEhoE TEY
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b olslell Al EU Al %S} Ale} ml=o] ainf 9 2 oA o]
A3 9 AW AE AR

1.  EU Al H¢t

EU ZHoflA RIFAsoll et A&t FAIE Hok= Wetol] 83 =29=
20184W o|FHE X&ZH0=® o|FojX gt E5| EU HPHHES= 2018¥ 6
o Q1FA| 5o B3t 1Y HE7F IE(High-Level Expert Group on AD<S -4

d

ST, 20199 49 AT 4 Y= ATALS AT 82 Aot e up
3 b Tk 3 ARl ATAS A4S BAE U BRY 5 Y
A2 PA35 BEAAE YS! olF EU ABYP L AT o2 5

IHHES AA 20219 49 EU Al HSF 22 A|bsh3ict 22

EU Al Heto] et #AIdT F7HEaAe] mh=m, 1 4 oA ok
g A9 dicte] HEEH U=, (1) 7P B2 #29 FAIZA AdAE] AP
Ao g QFAFY APHE H7|oteE 85t Wk (2%h JNE QAFAs &
& HopollA Zasgt A HFAE FHoHE HHOIEH ad-hoc 94 FD), 3
b HIHA AR Fol whet Q19 bHoly Z1E A Mol Yol Adhgt
Beole A FEZ AL, 21X & Ae AT oFwt RasiAY A

omE BakslA] g wel (+eb) 9] 39 Zol PV FAE wYsiE,

260 High-Level Expert Group on Artificial Intelligence (Al HLEG), Ethics Guidelines for

Trustworthy Al (2019. 4. 8).

High-Level Expert Group on Artificial Intelligence (Al HLEG), Assessment List for

Trustworthy Artificial Intelligence (ALTAI) for self-assessment, (2020. 7. 17).

22 5393 A ¥3]|(Internal Market Committee®} Civil Liberties Committee)® 2023.
5. 11. EU JgALd] 2o gk $42H2023. 5. 9.2ho] 95131, ol 2023. 6. 14.
FEYBo A 7HEE A, olstollAE ¢ £AtE 7|E0 R =93t
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a29Ho] ofd AL AAAEY A5 ¥ (code of conducts)E &3 AHETA

sto] 1o HlFste oFE Fishs Aotk W2 Al 9% ¥ & &
753t Y¥l(unacceptable risk)”, ‘1 (high-risk)”, “AHE A(limited
risk)” @ ‘HA BE F 93 (minimal or no risk)’o® FLES}T A4 £~8&
=7 fde 2¥cke ASAE ALEE AR SAISHAY, ARIAE Al
SHAY ARgohs Aol FAEH S o R, 1Y UFA T AAHEL Q1A
5 AlaHlo] ot BE BFEoR AREEE A9 Zol B 9 B Higt ¢
A71sk= Bt 7iQ1e] 7I&Ho S fde 2T & Ue FFE

O
FEG 5 ATh DY ABA S AL EU AL EE e T oA

—

European Commission, /mpact Assessment of the Regulation on Artificial intelligence,

(2021. 4. 21.)

64919 = p. 85.

%5 ggols £AFS U AL zelo] ulsiel 4-887M5e A% WS z

skch 2023, 5. 9.8 =A% A5 F7HE F8 AR o3 Z2oh FF FaoA AR
Z o5

et
o3
oft
ol

= AAZY 93 A A4 AAEL CAFET 4F A QA A2=E(CHE HAPE AT
05t HFAE AEsEs 49 HY F7E w2 Aot dojFor 38); wdt EAY:
Al AF, U, ANE A, T, A S AHEcte FAQIY ERF AL Z2a
a3, A = A HF PQo] 7Nt d& AF AaH; o JY, 24 e, 2AF d
TS 7|ToAA Y ZA A4 AxHL (A ZEte|HA] FFE Hdlshs) 42 U4 HolH
Hlo]AE A/Adsly] gt BHozZ A Q14 HlojEHE 44 u|te] T CCTV A4 F
Aoz 35 P9

26 BU AL HSF B&EA (19 BEA = 19F AF3A5S Vgsty At}
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EU Al Mok T8 5 9% 28 S $8 2745% 9¥old 19
dow AR k. 94, £8 /5T gHow TRE B8 AR A

7 55 19 AFASY Al W dRFA2A FREE YA JRAGCRE U

° RAZo] Utk (1) AFAL Axde] gupel A2de FH33, ol BABH}L,
SABF Fhek. ol FATE AAPS AFAS] WA olrlo] A A&Helw W
22 gEe} gulolEst ATARR9R). () 94, AF L A dold WY B, ¥
4, 94 B 9% 27 R PERE102). () AFAL Axdo] WA RPAR
Fros W2 BolRh J1& BAS A4l Gtk B3 ABAS Aol A
ote] A5 A Z1%(ED) 715e FEsoF St ol Al 44T 7152 AohFr] A
24 4 o Szololol BUAILE 9 A129), () olgAt ABAS A
2 sigskn AR olsF 4 ULE FE FFsok AHA132). olf AT
ol ol8AolA AZslol & YREE FFA4 AR, ATAL AW HH(EA,
=, 98 994, A 2 dold AR), WA, A% 4%, o4 59 5ol 9k

268 BU Al ¥t AI52

l..

" . -
1 i 11 =k —
.-'-\,,_H -|"'1 =l (=0 -.'i.
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2 A8 (social scoring) AIAE T HE YT A& AAHE & 5 U
ok A A 48RS AJARFRE ZARIoIY HEE ASH 5, &

7|8kste] BrkstAY ERche ZoR2A, dF dolert A4-ayE Wt
gt A5 A WEolA o]l5S EEoHA Ao M 7t £A4T HEd

s fddo] Jeum FAHG Y B3 W A dF A" Feol

o]
EA 112 Z5-2AAdEd, A=A #7, b33 Avla HJE, ¥ F9,

29 EU Al ¥QH2023. 5. 9. 43D A5 A1 (ool wat FA=E AHE4 48384, 37 ¢
i AL IA77E Bt AAQIEClY I JHY] ASA P¥E T dHAAY, FEH
A = d59 A B 47 540 wet o]RolX AOEA, ABH A& H4Tt b

o7} U Wéﬂﬂur 9 W F3gh AA dEgox] £ ZAQIEelY I
of digt E2igt de-E ZHHAY, 15 AFH oy 1 Aol vl FPstE A
AAYL vlFolA] g ERT 95 ke Aot

70 BU Al ¥9H2023. 5. 9. =4<h A5% A1 (Dol wet FAEE M A4 dE A4H
2 A dRlo] gt ‘”‘i"'q'el 7HQ1e] AAFE T HF EAolY B4, B AAoly A
Al Je] 1A W3 P& l 718ksto] Zpqaclelyt I ko] W = Y AEES 3
7oA, AA B FAFoR W Es ARl dojd ARIAE ASske Aol

271 EU AI ¥9H2023. 5. 9. 42 AR A|17%.

272 BU AI ¥9H2023. 5. 9. £ AR A|18%.

O_L, O_u
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vE 27 olo] EU MPAYsE 2022¢ 129 5H EES 93] (Buropean

Committee for Standardization, “CEN”) @ 93 ZA7|7|& EFSF U3

il

(European Committee for Electrotechnical Standardization. “CENELEC”)9]|
20259 19714 bdstal Al=)7kstt sAs 7es 9t /¥ 22 v
T AL 9ok BES QA 2 WHSIAUTH® EU P37t 8793t
7€ BT 19 AFAEOl et oFARGE #EE AoEA, FAFCR
ASTAE Aladol digt fdate] AAHL Holy I Adaet F4d, =4
5% (logging capabilities)& &% 715 EiF, o]&Ato] gt FH4 X FH A
&, QIZF A=, AYT ARG, A AR, AtolH HeE A, EAl & HUETY
AXE =gt 4 By AA", A Brtel weE Aol AU EU AP

439 y# A2 AA fet Z2 EES 840] FAFHLoR o]FojA|H,

U Al HQM} QA& gof oJst YdAJo] dish F-&2 (1) AE-AlA9 A
I FHE o] AR EE 4 (2) BAIJA (biometric) AIARSY] -, (3) 17
2 FEolo] HET 4 Qo

N
N
2
o
>,
lo
(]
o,
S
>
fo
i,
rr
oM,
o

78 EU Al ¥9H2023. 5. 9. =7%<%h) A40z% AT

79 EU Al §QH2023. 5. 9. 7<%h) A40=% Zﬂlaoc}

20 Buropean Commission, Draft standardisation request to the European Standardisation
Organisations in support of safe and trustworthy artificial intelligence, (2022. 12. 5.).

8 ool I H&A [

282 Hadrien Pouget, “Standard Setting”, The Artificial Intelligence Act (webstite),

https://artificialintelligenceact.eu/standard-setting/ (2023. 5. 26. d<& &QI).
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https://artificialintelligenceact.eu/standard-setting/

FA ool mekE ABo] QBABo| Qi Beslel BREL A9 19
o Bgslel ™ 193 AFAL| that oAt oy W A3y WAL |
ki Qe

teom, B0l ¥T M5 Faolde 9= ARl Akl

(identification) A|AH

10
ok
0
rlo
1o
e
2
e
Ll
>,
&
A
N
o
_o‘lr‘
i)
juiel}
lo
i
ju:
i
(it
i

EU Al %ok eto] 92 A4 Agskel A2HE o Ae 43| FAIsH:

olft T thEe] ATl FUY G X3, BAYE A

o 29 Qo PANY 71& WA AR BA BohsT AL

Sofati, Uolrt 7180 Wej9 AR WHFo] glo] WMl B A

PAE AR 4 Y] dolety stk G, AL AU AT
‘ %

9] &8-2 ‘“AA|7Hreal-time)

8 A EE, AEFY AeAY JAFAET, 7IAAE 57(3), (2017).

24 BU Al §QH2023. 5. 9. #4%h) Aoz AT E F&A 11 F=.

25 EU Al ¥9H2023. 5. 9. $749H AR A18%. §¢ 93] 44t EU APAY3| it T3
o] A 7Hset AAofA o] AU AhERlof gt FAE = FslstHct.
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A 5918 ol Tgeh= Ao| dejoz F{ETH® 18Tt ofa} Qe
ot} CCTV FHLo2RE RAQE I ou|AE A HPsto] AF 14| Hlo]
ElHjo|AE AASHAY Aol 1B ALK FA] FE8E7FTE 98 o
< ERoE ATAT AlaE
ol HIzE &40 7lEtste] AAlE BERohe A £8EVS ¥ T
oto] ST ok, 9] 9o sigokA g AR/ A1 Alhgel
A2de 1FoR ERHch®
wolzt, 2023. 5. 9. FA 2ol Hlsto] 77 4] AJAHo] st 14
£ A3kttt ol AAHUA RIFAG AARY B5HE LA disf HZeE £
27 A71=a Qla, B3] 12et 7]&9] Algido] Algtolal, Bolido] HEot
o, gutstE]7] o2 SA7E 9171 wEolth P o]o] EU Al ek () ¥ HY
ojut =7 e ¢ Aol w
FAG AL 8E7FsS AEoRE Rt (i) 11 oo ABAQ1A
E 2N

7)4ksto] 791l

26 EU Al $<9H2023. 5. 9.
%7 EU AI ®QH(2023. 5. 9.

$79h A6z AT (d) 4 (e).
B I;

%8 EU Al ¥9H2023. 5. 9. %
_}'\_

b A5z A7 (db).
b A5z AF (ba).

%]

%]

%]

289 BU AI HQH2023. 5. 9. 49 H&A4 111 A1 (a).

20 EU Al ¥QH2023. 5. 9. 491 HE A26cZE. EU Al H<QH2023. 5. 9. 49 A3x A|34
2“7 A4l A AHl(emotion recognition system)’S ABA|Q1A] E= QAo 7|HksH
tlo]8& &&sto] ZjQloly M) 7, AMY, AE AHl Be JEE AEAY FES=
E4Z 71X QAFA G AlAHoE o5t Qi

21 EU Al ¥9H2023. 5. 9. $=A9h A5% A1 (do).
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EU Al Q9] 20214¢ %Qto] =2 AR FL AgHe Aoz ERE o]

g ojRute] REeh &, (1) AAJATY] 4528 2o ord Q¥
A5 AAHL T o]&x7t AFAS AAHT} AFAREs Qi AL oF
G A=E A 9 AfgEojoR 5kl (2) EAsk= A, EA, g4 718 B
U AT @A8] fARSHAl HolHA AbgolA JAsAY e AAE 39
2 FAE olulx], obQ, Hfe Zex= = “guo]I(deep fake)' S A5HA
U 2Aste A3AT ALY AS 11 o]8A= g Rt IFAew A
BEIAAY 2= UTH AMS F7fstolof gt

o 2k VWY (foundation model)' o gt FolE F7lstod, 7Rty

AZAA AL F7He RE Rask Uk

294

295

EU AT <t Al52% A)2%.

EU AL %ot A52% A1, chil, olefah 9t 433t A8 Weol A Hujgk Ao
854 ghert,

EU AL ¥I9F 4152 AI38 chak olefst o Wa 94, o, 24, 7148 98 How
8% 49 B BEO AR & Wl ARE YA ) WAt A9RA A3A
o Aeig} Ago] et HAT HEEA7 EAsks Aol A8EA gt

EU AL ¥Sh A 719im e Algae] oj5o] wsfolt & A7 A6y A4dols At

120 /331 | &= H



ha
rir
o
iul
to
o
YU
rlo
riu
o,
[N
it
o,
ox
st
4
%0
H
Jfu
10
b1
it
o,
o4
N,
or
L
[~
gn;.
o
~
ox,

gl ABA SolA FA A £G4 AR olele] 7

Hog (1) fFAATHS Auste T2/} AR FES ohe ez

o269}k (2) Aol s I S dolelo] B PHT 84 &

B 8 B RS Bt ek olug 9 melze] tiE MEEA o 7
%S

L.

re

g xt

rio

26 EU AT ®QH2023. 5. 9. 74 A28bx A4F (b)oll W=w BHnd 7|t g o] A=t

7Rt o g QIFA G AARCR HAESboh= AlFAts drtdos QgH 7l o o
2, BE9 Af 5 7I1EAS HoorA] g HWY HolA FHATHS Subste EHxE
Qo] REF Sts HIXXE BASEE 7|9ty sk, AA 4 /fdsior & oF7t
At

27 BU AI ¥QK2023.5.9 ¢h A28b% A|43} b)oll HEH o] E]t ZH=olut fH ARt
9] A& ol #3t HES H 512 k= W9 WollA, MFER wEt HSE= s o]

B ARgo] et FES| AR 8AE EASFskAL 3N 9F7F St
Freshfields Bruckhaus Deringer, “Has copyright caught up with the Al Act?”, Lexology
Blog, (2023. 5. 16.).

Alex Engler, “The EU and U.S. diverge on Al regulation: A transatlantic comparison

298

299

and steps to alignment”, Brookings, (2023. 4. 25.).
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< 2019. 2. 11. &EE PPFY 138592 (" ATA I vl=9] A=z 94
A7) et 9 FHEHo| wet HE]ofAl=t(the Office of Management and
Budget, OMB)°| 7z} & Bl Z-(M-21-06)°]ct. % 9 X2 A7t
Aol w2t Z42te] A AR7Eo] A3AE &8l WE e Bk,
TAA o B BAE sd] ot AFAs Y A Weke aLEshd,
sttt ¢ B EA A2
24, FA Fa2F9 4 (minimalist) T 7]

1o & 4 otk ek, RS AR Bl 9 AWd a7
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[©)

Hlo| = R0 SojA= AFAs A8 EA0 o M= FL2 Foho,
20224¥ 10¥ “A3As AFAS A% FAFA(Blueprint for an Al Bill of
Rights)"S SHE3SICE % 9 HAKL Q3 As A9 st A2 AAS

F=l, ol Hsd £

-

300 o]z ZRIFE BIHA AL EUA = AP E BEA oy GDPR 5= & ZEHO
2 AL = Aol Hlgl, vlFolA= ABHoE NE JIE FAVF F4lo] Ho & A
I FARE Ao 2 E 4 Q) Paul M. Schwartz and Karl-Nikolaus Peifer. “Transatlantic
data privacy law’, Georgetown Law Journal 106, (2017).

01 PgdE 1385959 8 W&o HoiAle AAMAZEAE, “v= JIFAG HA", AFE
A (2019. 6. 30.) 2=

302 Office of Management and Budget (OMB), “Guidance for Regulation of Artificial
Intelligence Applications”, (2020. 11. 17.).

3% Engler (2023. 4. 25.) (Zr5 299)° WE2W F 41709] 8 AR FA F 237 53vto] IF
A5 7A A¥E oYL, I JoAz FAUSE ATE FZ3 BAHE HAEAR
(Department of Health and Human Services)¥-o|&} gtc}.

3% The White House, “Blueprint for an Al Bill of Rights” (2022).
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~do g BEHolof Fi}

o dolE matolHA): ‘it AAYRE FESHE AoBRE 7JEAAo
ufe} Bswolok sk, AAlo] Bk AR @A ALHEAC] B
o BAAL 7HAok Bt

o TR 9 Y P B AAgo] AHT Jrks A % 17
o] oA 13 oWt o] R AANA FFLS XL ANE X

g o 5 Slofop At

AN

2l HA3 A FE-ol(opt-out)= &
S Qa, FHSt EAE AEs] 1t AT £ JE A7EA

g 2 glojof gtk

Tt 9] AL U4 P 2e vF o AUelHY muHl 9F
A A Pore mes ek 1 oAl 27 RS E55] A%
SUe B4, %, 2% 5% 22 A 99 L wuid 955k Ro] a7
Ak o4 @A vF APYRY AFAS ¥ 5]

r

ot 2P o g QA FAE LSS
H(highly distributed) 222 BF71E 4 9t}

o2 o, A Qo QI3 AT Al Hto] HolE o] f=dl, EAL
2 2022¢ €S ARA HQK(Algorithmic Accountability Act of 2022) ©]
Qtt. o] Wt ‘X=5lE JAFEA A|AHl(automated decision system) 2} O]

£ Z8olo] ‘FS ZA(critical decision)& W+ QJAFEH ZRAA

2

305 919] 2 14W. Engler (2023. 4. 25.) (&5 299).
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(augmented critical decision process)E F&317] Yt Aolt} 3 of7|A F
gt 24'olsk ws, g, " AH|, 7S A", g8 AL, Bd, 24 4
HE AHA ol tigh A, HE, £ 9 o]& 7Fs/dol st AH|AR
atoll sl WAl AY SHstAY, FASHA Rt ¥ 71d 4 AUe 24
oy} WS KT

IR, § M2 § FYolA JISA S B85k ArdAl dis EHtE
olWet ofFE FHsks Aol otz vim AW Y8 (Federal Trade
Commission, FTC)7} °|& &5t #48& AEE ZAS 873t FTC7L A7
& A2 HHHo R AFROA ‘G H7Himpact assessment) & FHL A
< 85Fstojof TTh % Yoyt 9] 49 o 2 AFAAILIHA FIC
o & diide] He 7iRlely 7IdezA AT wiEdoly A E= o] A
T 59 7S 2Ycte 492 HHET. §f WA Wi T B AR
45 Aot =l YF Brrole 7€ ZEAL Ot A9, A9 HolH
of tigt £As}, Zeto|HA] o] AL Aol gt AlH-B7F, olsiEA
Aol ofof dijt HH, 48Rk @] digt Bl AH|Rof disf T o+
= st #42 9F AEY F8rstt dekxA] ded] gtk 3rE xS
stojof gt olzjgt JF B7HY] FA|AQl QAR ol #WejA= FTIC7}E 7to]
TRl AFsHES =o Ut

©)

i)

0 ADSE b AL olwst Aol Wyl SAR ASEE, ARE ASSHE HE AA
9 aREfe] £ ZRALCHIEND, 4 S G ol At A3As 9o
Seheks Ae EFHE, $54 A4t Ameks A9l et FoHTHHS Section 20).
o ACDPE FUiEH 232 Wyl doh ABate Ay Aade Agse wy, 23

07202249 EaElE MY %OP— H 87 2ok Ur"ﬂo}i AL, 1 olefofe wl= ARAH

308 2022¥ YTYE Zﬂ‘ﬂ‘é Hol Section 3.
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T Aol AR WA [FASHA Ak QJArE Aol ot APEE
St7] 9%k H]te] wojE o] 31 Slnh. tiEAQ] A= 4" D.C.oF 27
Yot Foflaf Eeje Hete] Stk A A€ D.Colle 20214 dxEE &
FAH(Stop Discrimination by Algorithms Act of 2021)'°] 20214 12
o=, 20229 99 FHIE wi AHjo|t} 0 o] W ‘duE

ZX(algorithmic eligibility determination)’ ¥} ‘&alg]&of 23t HEHA| &

2

g H

e
ML

2
lo
ot
Y

2
Wt (algorithmic information availability determination) ©f| lojA9] A}EES
TAZEST 9] HollA A3t APEFAFFL A9 Fa%E 49 73] #3t A
A Aoy ZH Algol| &S Ao=A, ol 7|d= 1§, K, 48, FH

Ty F3AHIA FHES BT B3 9] §o] ARt AEFAAGE QAT

E

310 Stop Discrimination By Algorithms Act of 2021, D.C. Bill 24-558 (2021).

S Q] WHRF Section 32"F el 9t A4 AH'E WA, UATAE T FARE 7S
8ot T F ZEAAE 8ol HAHoE k= A FE JiQlol Fa3% 49 71
o gt A4 = Hd2 718E AAste AT & Aot Y
< MY, AFAT B FARE 7142 &85t daEE TEAAE &85k HAFHo
2 s AT & JiQle] 583 49 7|Fof wWe B, TH, |/ L ARt 8 ARE

2gote Aoz Hogn.
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A, Fu, 4 =7 E, 44 A4 2 2, 44 AY, 7K L &5

A EL golg mEAL. BF 9 WAL 712 FIIAUL AFAEES BE
3 gueiZe] OF Waolt E AT Bokz FYA AEE ofsE % 9

Aejzyol FojA= 202349 1€ “AsstE JAHEA  E+(automated
decision tools)” H<eto] T Edct 312 o] L Zist AA(consequential
decision)’? & W H 9o} AFAse] Edohe At HEAETE

AgE A9 BT WIS sl s, ol8Aje] tiE ATAL BEAL 5

2 TASok st FuZA o3t pE AV U] 1 AEF RN
M e RSt Uek. Belmuol o] Weke T WS AYH A
Sttom meshths oA Qe 20224 LR WA k) S4B
W, AUEE RS P AF0RE IAEY =79 g FA I5E ety
oLe Byt ofjel, QWeE AU %) WS YL Aole] Loy £5L
A7BHE R H§3T ks HolH mek BT FA BAT 5 Ak
2 3, 2] F AUAE AR AFAE BE FIL yOR
3 o] APEAY, Wete] WH T ek, 28 A Bl BT Y 3
oRL g ol WIW/ T g3t AFAY ABAS TE Fol Uk A

e

2oF Q/IFA 5 Aot x| FHLE dEko] F9 QUTAE IFHA
(Artificial Intelligence Video Interview Act) ©]t}.3?® o] HL n.&F7} &

o 94 WS BEIHE A9 ATAY BE ALY 34

rE

)
B

312 Cal. Assemb. B. 331, 2023-2024 Reg. Sess. (Cal. 2023).

Q) WHeMY FUiE 249 W= 202249 LaElE AR Wb FUigt AA(critical
decision)®] T FASHAIT, #7, QA A A28, SE U BA A¥a 58 22
IZ5tsta] E-Akst Qo).

314 Sorelle Friedler, Suresh Venkatasubramanian, and Alex Engler, “How California and

other states are tackling Al legislation”, Brookings, (2023. 3. 22.).

315 Tllinois Public Act 102-0047
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2 A2 EREE JABATl Wit 3848 ARE AMEgth M7 o
344 ARF AdE K=l 1 £ A QG 9§ E°], Narayanan
(2018)2 FAIZIAl At IFAs 378730l it Fo7t 217HA]9 ol&thar
A7fSta Qtt 3% SHA|YE BE 7|EEo] AR T2 84S 71 E8EHL
QL AL olYrmg Qg5 TFEHE 7|2S 2407 93slslo] o]del=
AL 7Fssltt. o]o) o]sto A= Barocas, Hardt & Narayanan”} AA|SE &
HE F2 FRote] FFSRRITE o] 1CO ATAS TAF 7hoj=ahel Qb
= A7IEE B9 AFAs FHA Al BP0 AMSH R

fAFBEL,

3% Narayanan (2018. 2. 23.) (Z5F 19). §tH, Barocas, Hardt & Narayanan (2022) (ZF 19)
o &/M" 344 AEE BT 197}A]o]th

3% Barocas, Hardt & Narayanan (2022) (@5 1902 2 3 7t =95 thofst Al
AAE 71& AASFste] AEstal ot

377 1CO Al #AF 7hel=ekel &9t (2020) (ZH 16).

32 MAS (2021) (Z&F 17).
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5 *é(predmtwe value parity)°]
oh® 9] 388 AEES BEF ojd EREFo] 54 Hdol dis) AEHoR
A-&ot=A] o R BFIIe

& =01, A&l AHEE= EFEFol A Jd B Fdof s xpEA
&ot=Al RS BrIsl] flste] 23 554 7leS &8sk B%E
A O A% 554 7152 A A9 B JH9] 8 vH]eo] 55¢A oRE H
7Fett. ol A#Fo|i 7Hget WHolt gl R, @ LFE 554 7%
® A% 554 7Ie2 EF 23] g7t HolE Ytest dataset) 2] EAE
AARIT. &, AFATY 5ol AREEA 22 B7F HolHE &85to] AT A
59 dl5el B7t Helg4de] “dH(ground truth)¥} Aufyt 227} =4
Adt= Aolth. 9 F Are BT 18T @& =7 J9t 555HAY, 4o
T 44 #H9 oY AE astedl, 1 5 () FE& T8 AYA
(false positive rate)?} Y24 &(false negative rate)°] A A=

boAEt BEE AL TS Aoln, () S F5HES S

N ox
B o lot

H

(positive predictive value, PPV)?} S4=X(negative predictive value,
NPV)Eh= BA4 JE4d A7t At 5658 AL 43t of7|A Jogt
v 1o AFREE EAZF AHEA AHEE Z Wgo] Qo] AR tE s zH=

d, ol wete] A AES AU Wat ok

329 ICO Al #AF 7hel =gkl &%F (2020) (ZHF 16), p. 55.
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H2ZE ="H0 Ciet 388 7=

Qo] et THAH 7% ABAL Axdel 4 Wt PgaHoR

AEH 24 A8 PR Sk Aotk olg Wede FI 3

[¢)

(fairness through unawareness)’, ‘A H|Q14](group unawareness) T+ &
oA ‘H|QlA(unawareness)’ 7]EolFAE et AFA] wEbAE EERIE
(blindness)” 715 £+ ‘I 3dA(process fairness) °|gt HEHs}7|%= S},
o]slo A= ‘unawareness 7|15 Ex ‘EIRIE 7|F o]zt REL}

1=]
=
olg 43ta 0z YAststel EASA Tt Lk

(89)) Unawareness 71&: o|H EFEE fuasspier : X — Y ol dal, f71
Y & d&s] 9ot BEIHEPE A S ARBSHA P B faassifier ©

unawareness 7|&= S%31TH

Unawareness 7|52 APEZXAHA A9 A-xE 22 Y (QxF 2pEg
Mol o5t Aog 53| oJAACLE B! ukeF 9lTALo0] AFIAALSE Q)
Heg ARgsto] s ek dis] 223 2482 WE 4F A-AE g
% 9]& Zo|1, unawareness 7]& o3t AFS HIAGH= AL EHoR

o

ot

330 Boris van Breugel, et al., “DECAF: Generating fair synthetic data using causally-aware
generative networks”, Advances in Neural Information Processing Systems 34, (2021).
31 1d., Appendix C.
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32 Cofone, (2019a) (ZF 177), p. 1406.
3 919l & p. 1407.
34 271U AT H A2 A3Z.
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3% Nina Grgic-Hlaca, et al. “Human perceptions of fairness in algorithmic decision

making: A case study of criminal risk prediction”, Proceedings of the 2018 World Wide
Web Conference, (2018).
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Feature Q.1 Q.2 Q.3

(a priori) | (if more accurate) | (if increases disparity)
# prior offenses 95% 93% 83%
arrest charge description 86% 92% 71%
arrest charge degree 85% 91% 69%
# juvenile felony offenses 74% 80% 61%
# juvenile misdemeanor offenses 65% 71% 53%
# juvenile other offenses 63% 69% 52%
age 44% 61% 32%
gender 26% 55% 24%
race 21% 42% 17%

Table 1: Comparing user judgment of fairness of each feature, when the user has different knowledge
about the impact of incorporating that feature in the decision making process. We show the percentage
of users who categorized each feature as fair according to the 3 questions described in Section 2.1.
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Qx| RAARINEG 72O FHII 1 A3t 44K AL g 44 =
Aol HZAola HACE gA A&T HF FF/3(True Positive)', AA 2710]
A HAAom AR &% B¢ H2/4(False Negative)', A 70|
HEAZAY AZFo8 FAx A& FF AYd(False Positive)', AA| 27o] £
HARIL RAACR &7 5T H¢ %-5/3(True Negative) 0] Hr}.

AlX Z=Z(Ground Truth)
ols =g 7|EC
AlE & 74 AR BEXZA
SR (EESPE A 254 o MEE X|E
Positive Predictive Value
A4 N — False Positive (PPV)
~ rue Positive = _ True Positive 1=
ol= (Type | 2F) S Tmmazas
o= CEEE, FHoFE)

A Negative Predictive

H2X5A False Negative S— Value (NPV)
- rue Negative _ True Negative 45

0:"? (Type ” 2%) - ERSE-NESFIPS
(SMOEE)

MR EAS 7|F True Positive Rate (TPR) True Negative Rate

2 3 Motz _ True Positive 15> (TNR) = True Negative 715
R R
X S, VUL (50| E)
I 3ol 79 =5 FEH FAF L AR

A && YL o8t oY A A ArE BAE E =+ Uk

1
5 712AH 02 AMEEE HEA A HEE 478K Q1H], True Positive Rate (IFFE,
A B= gt Bt ost “AYAE e s, True Negative Rate (A

|

248 = Eo|kg EYY. ot “ASAEE Stt), Positive Predictive
Value (¥AYSE E= ULt B2} o|st “FA =L g 3t}), Negative
Predictive Value(°]3} “SAJd|=& "2} sttholth 1 Ao ¢ #oF Zrh
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HolEEel SHNSEE o 242 Bro 7Eow FEchs Hold Holrt
ek, %, AYHES W7t Holed A4 A A A% F APH A%

HlES 7171, Ae/dEe2 7 diolEA Al H

A A9 vl 7HE71aL, 24 ds=Es FH40z dsd A A

< A4 d=E 7

Lt 278 34 I

MHA

1) <99

7h)  OlAL Azl

78 T error rate parity) 712 ‘$S54E W/ Ee HFdE o=

L 9Fg0] 7 WUzt HEY AL AT JjFo|h HAjs)

)
oX,
1o
i
2
_EL

H7o] @A olElE B71 f8 = 22 LR7e T4 Ve fdele <
TAs AHEIE WA aHskA
Al 1 (Z24 BEo| MG 7t @8 80| THE AR, 10,0008 HEUS £
SIAOlA e YT LBOA MHIAE 0|830] HYALUX ORE oIy
Ste ATEQIOIE EYUSHICL 12E 1 ABXs2 CHE MRl Mo
Cfe) M2 CHE R8s Heolch ojnit) Dt IRE JE N ofsME

#2 9] A= ALY ARE AHESto] Hostol® FUSHA YT 4 dar, A st
= OHERAAE A 74 Aolo EFsit. &, AFEE = 1 2
Negative Rate, FNR)o|E&2 ZIF/gdgof s It 554 870t A2 234889 &
S8E 8ot A Aok B A2A8E = 1 - Y¥4E(False Positive Rate)o| B2, Z&

Aol Hs JEt 5545 87ske AL IFHed F54L 875k AR 2o
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BoMo=Z 1008 SHAl 90 SIHAIZ|2, 10 AHESHHRIZEE 10%). 1
SO LIHA| D fAME 7t RSO o= 100 SatAl 99 SiHA|7|
0,18 Y= AZACHRIBEE 1%).

AdHE Fololg 24 Bk o]d@ Folold FEst A9 7 FEHEE 87

S5l ADE ootttk wer flodgol EohE, ot HY 2YTI 44

B EE B4 mRAQ ARl ofxol A4 oo Sl A9 H[Eo] Wtk Mo tisf o]
Ol A7 & Aok SHAIRE wheF 3AF Y] 4ol 1 AL YAEE A9 BT
o2y vlgd Xk, FFT A AXE 59 AYSel ALH F-+HH o=t oA
7= BSR4 "t Yobrt o]Edlk oot dERI4] JIFA T AAY 38T
A #EE AL oyt

B/ o] A oA EYTE AFLSI= AFZo] 109t Wolaky d}AF. mieF oyE|Zo] 2ok o]

wiohEo] 1oj2tal SHH, 10 19 &2 Zgo] ofd AFEY] &<%do] 585 &= Aot} I
2 1089 #H-8d Holioto|t](FacelD) 7|&9] AYdE& WutEol 1 v|Ttojgty Mdrgsty
Qltt. https://support.apple.com/en-us/HT208108 (2023. 5. 26. F< &9l)
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Sol wReA YO o|ST ALt FR3HA Lol & o1, Wiz
gof opy o] olwl Eololzt ALY PP A(S, WAL S

bl AFA 5ol AEAA FPor 5T A)7E Fas5HA e Eofof FHrt
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=°] COMPAS Ato|A= ProPublicax ¥¥4E&S 583 848 IHTIUT. o]
AR =7 2 Z(High Risk)ol Fol| sigstnz, AAZ=

386

S g oN 2 o 24 il

Aol Lol E F A4d 13 IR
37 Barocas, Hardt & Narayanan (2022) (Z+F 19). ¢ 22 o] ‘E&|X(separation) FZ0]
2 s
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& 558E IFU fuassrier 7t O EREFR] B, A7FYE XHOR T
7 E5o]7] A Ao &% RE g a0 W) e A& WESok e

P{Y=1|Yy=14A=a}=P{Y=1|Y=1A4A=4d"}
P{Y=0|Y=0A=a}=P{Y=0|Y=0A4=4d'}

A FY= oHERA UoA HSHRT f54E9 T8 HFEL
58S BT 875t Aotk ojAY F AL HF 8% VIS
‘Equalized Odds’ &tk 5}, ‘BE2]A(separation) Z7Ao|gti: HET}

wolzt, 9hAl & vRe} o] 9] 2UZ A, £ LFE T WHAEE
87 £= Qo AR o AF FQ85HA 1EEE HEL HSAdE(false
negative rate) 9 553l °l& &3] 7|39 #5(Equal ODDOTYUDIW) 7]

Folgtal REGY o|AY A& T4 7SS V189 d5 7IEelEaL

o

©)
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d

Hayo oL oo o=
H2& olfe, 954 R7E

r°l'

ol -lE

g AL, S AL, de oA S E2 LI AL A UolM A4

-

2 2RYLOIE BIHLE Bl Y Aol ), A5l 24
OF T JEFOoEH 7157t ALHL 497t 94eH 9F] Pk of 7
S WU 924 OFES FHIATE AL AT FGsA /13t AGHE v
go] 5tk oJush Ak,

AEFAA P =11y =1} 2 AFZLS E3ch wepx Ao F A¥mg x4

LA=a}=P{V=1|Y=14=a}2 AI} AFAHLo] 55T A= I
4ol 55T A)g a7oke Aotk T, PY =0 1Y = 0}= A3 &S E3ich webA
4o & FHA A P{Y=0|Y=0A4A=a}=P{Y=0|Y=0A4=ad}= It AL
&°] 55 A= A¥8E°] 55 A)= 875t= Aotk

39 Hardt, Price & Srebro (2016) (Z5F 21)

%0 919 2.

160 / 331 | &= H

71819 A AAAL 4 A7) wzoleh,



Bz &4 Aolo] JUBAS g3t FO olgfe 4 Uk
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7 HE Ygst 2H Sy

252 T4 71F0] 129 AEFAUAC] HlFol oA WAoo FY
s 5 9 AAAL Was| Prls] ofdth FAHOR, weF of| 13A
o] BEG 7k 9780 Aol7t Atkw, Y AFAEE A8TH Aol WA
ol julolq ZPgAE EX AnH AEPYe] AP Ao B 4 YA,

2 Ao gigk 252 UFo] olFoRHAL B ¢ UeAle WA &

71& ZEFAEA NN L7E 554 7IEY 9uiE Wl Zo] ol
FEE, 371 HolHE 885t AFAY 7FE&ES SHste Ao] o|AA
AFolA ARGEA &L, P JANAE =R ol g] ot} 11§
Foo AHH AEPY aFolA BAZ FTAQ &8o] LIS vFAE I
gbd o g #F A= (observational data)7b o-8E o] £k Holt}. o3t HHH
1 A8 Aol digh Ao Qlex] FRlsty] $iste] Iyt A8 v

g 2
HEEAY, QF Aol AEA FASP] skl R AFL M@ A

po

rlo
N

fifo

¥ Barocas, Hardt & Narayanan (2022) (Z}5 19).
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olth. uoprt wtek §AA Ewt@ol wAE A, Aol siA =T Ao of
Uats A2 4551 As 544 A4 71 =ds Rk Sl At 9
APAZAR o3t whto] o]RojX|= A%, W7t HolHE &8st HAE 3
Shke A2 F3] o dol>”

aY A3AS AladE =G ol ApE gAE A AWl T
He7E BT &, ATASY sheol AREHA @2 7 doly A B 4
A 22 HlolE A3(audit dataset)E BERZ F5T o2, olE o838 ATA
s A2"E9 Fe(eFE)7H A Zol7h A=A FIE 4 A € Aol
ol Sl disiAls obAZAA AEFARAY FFol FHEHA FSil, ol
9ok AL M2 A7 Ha AU

7] e o7 T54S AT 5548Y VRIVAIR Hof, 2 R/E F
5730l SEFHA £ Beol= A ZpEPLe] gk 43 PS5l °lFo]
Aog Brista, 1&F7F AR FEgolu dF4 EVHAAS IS £
ol A PR &k Aotk Ty I F-Eo] Sl A
Jot= Qlol dlolel A Igol WAst EZ4/gdoly H5tr] of#e o=
oA 711t Zolghd, eRE 554 24 WS AEYSR B ofgtt £
AT A5G AlEFold Z2IE S o] ZAIE E-ETh oleh #Hst fi
g AL [eR7E T84 ARTCRE: dugSoe] FHAY EFHTA o

5 Ao gew’ i BEYAL, TOHoE =7kl L7E& 55482 e &

ol e

%,

g 8ol BAC] R AFIG B9 BFHHL WS AEot "
oJAe ANTIE SHee

HY 958 F5Y A/ UE A BYY oy, AFAs TG A
A7t o] AEE HAEok T AU RS BH] PH %1, ABAS 3

32 Barocas, Hardt & Narayanan (2022) (5 19)= =43 Q1 ARSIk AA|SkA0] o8] A
T AFHoA AZH AE FAE S AHEE AT
33 Hellman (2020) (3 3).
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£33 9tk T2 ¥H, 088 554 E2 354 oRE gk
SNE BEsye] Bt AR SUT WAt U, ol AEIAMA A 4
A 2A9H B AR oA FESH St 4R WAT 5 9
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s} Aot YEAE VEow QBASE Brtne, d 712 445 4

o] HHHFOo 2T 7t A9, olg ‘AEF bl EA(selective label
problem) 211 % gt} 3%
AEA bl EAIE oldfiolr] el A AFEA A

B2} 1 8 EX 87} dolg: ofwst

P B AT A4 A2 2% FE.
3% Jens Ludwig and Sendhil Mullainathan, “Fragile algorithms and fallible decision-

makers: lessons from the justice system”, Journal of Economic Perspectives 35(4),
(2021), p. 85.
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Holo] Watolt ASARMA ASHRAZNY AL B o BAS
st glov, 27 wHAY, 14 S, A] gA § e BaEoko] oA

olAY TfE HolH H&& A% A=t SESH vheiEo] A Esh
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3% MAS (2021) (@3 17).
397 whoF A3 AAlo] %% F871Helgd o] BAE 8] il Ao tiE ARl A8
AR Bolg ojxng AT >

:]—,_ L‘ 9
Aoz Jldel] olgth e 9, FEEoF oI

A% BUS UNAOE BRT 4+ U2
A Gy21E o olseiel & opE, AgTistm AskiEE, (2021), 69,

Q9] 2.
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LFE 54 VeSS EFOIES dTAsS st AR o o

2T AW, w&FEo] Hiet 7139 +5 A 2519 ¥ AXA HA

o] A9 oW BELHMS AN AU WSk = TA B,

gzt Y3 (Single-Threshold Principle)’ & ¢J8rsfof & &4 QItd= Holt}, o
Zr Yot Z+ FJoo] dis st 7|Eo] He w8 FE F85ho

1=
Ak RS AAslof gtk Aotk 7HY, wiek ojd Yeto disiAls AHE

FEAYIEE 7 AER Holdt B g HYsHs

2 ANSYTE O ¢ ATAES AT W8S A7 YAolES TS

AR Yo s diEs2 +dstk= ARIE

L
2 =94, 4 Hddd bz Az o dE 29 S A8de=ZA A8 LR

39 MAS (2021) (= 18).

40 Sandra G. Mayson, "Bias in, bias out”, Yale Law Journal 128, (2019), p. 2294.

41 Hardt, Price & Srebro (2016) (ZF 21)& Equalized OddsE 24317 dsixe 4 Jod
AUC7} B&sh= Fof| sfdets 2842 A5k S At
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1) 29
7h  GlIAL At
AZAs T84 Al g E8Ee EoE 7E2 dsAsY ds=

(predictive value)7t ol dis] 562 A& &75h= Zoltt. A7|M= A4
she FoE AHET|Y 9AM olFiE w71 A8 Had 22 Sk $54 7

22 it ABAS AE WA e

o

AfEl 2 (Rl 2Xt
delAZt Atel UL

E
TAYT BAE N O AF AT WEE FORM TS X7\

—

42 Martin Wattenberg, Fernanda Viégas, and Moritz Hardt., “Attacking discrimination

with smarter machine learning”, http://research.google.com/bigpicture/attacking-
discrimination-in-ml/ (2023. 5. 26. d< Q).

03 o= gAY A7HS Ao ool dY EE3 ¥e ¥

0 ol Ax FAPAE AT A Y29 FEC] WA FCE H 4 Ag Aot ol
i 2 A+ A3 A2d 3% xR

45 o] AlFl& Ziad Obermeyer, et al. “Dissecting racial bias in an algorithm used to
manage the health of populations”, Science 366, 2019)% IZ=& 7O &2 ZA3H A o]
=
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B3P et 014 ABAS ALde] ofd AFH TR (construc) A HE

A ASold & 3 olE ofgA 2AHer AT AAX Y ZAVF T

ARAGCE ‘A Zk(predictive value) &= 7R19] 58S Adsts FF 5
st nEn. gAY ofghsy Aol w2 dSEE deve A2 1 e
7 w2 AR AA ofshsEo] £, I FArt B2 AR A 580 @2
395 Sgitt A8%7te fAbsitt. 1525 71 41837 QA 50
g, A8H7E At w2 AN AR A |9& sk HlEo] W& Ao

ol delM ATt Ak 4 A2 H=H 2ol FAstet FoE ¢

S)V]\E],'/LOG

(X—'I_;D 0“?3. g‘é 7]%: 01EE] E_oﬂ fclasstfer X Y ] TH?S‘H, HS
—J—}\g A7]_ ?'{C::)'_' H-Q—E XL].X(‘)]61:. E’E%._/l\‘ %): YQ’]‘ %%O 740 flassfier;t__-‘ ]é
T B554S $5UY fussie’t OINEREH B9, A7 7S 27OE vel

=Ho7] HsME A0l £ BE a a0l H3f ts #4S TESoF .

Ply=1|Y=14=a}=P{y=1|VY=14=4d"}
P{Y=0|Y=0A4=a}=P{Y=0|Y=0A4=d"}

46 Barocas, Hardt & Narayanan (2022) (Z3 19)9] AHolE 2Azx3519th ¢ 2L o] ‘HE2A

(sufficiency) 70|} #@SCh

168 / 331 | &= H



9 ol olQEFe] JolH W

]_
T54S BT Qots Aotk o|HY F 27L& EF %t V€S F

by Group)’ 270] QIEk % E4 yrko] tha AeHdold’ Y|Eol@ B} o
ol 3] o | Abdo] MY HES Holshe AFAL

23t ghgo] A4 AAolA 1 Aol WAt )

Aoltt. oA wWok AUAUE 7 AFASol WA AEe ANE
yE AETTHL Sw, Aejudold £AL FF y7t Bk dHolEo] o5 skl
B 44 A S8 AXsok FeHs Zolth o] SAow mEshY thed)

=
=

ok

—_
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07 olABFAM P{Y =117 = 1}2 FAI=Z(positive predictive value; PPV; precision)=
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2 At FHEEF 55T AL a75ks Aotk 9, Py =017 =0}& S4dSE

(negative  predictive value)s St} w2k Aol F  FHA  ZAQ
P{Y=0]Y=0A=a}=P{Y=0]Y=0A4=a}2 J&H S4HI&=7} 55T A<
ok Aolth.

48 Barocas, Hardt & Narayanan (2022) (5 19).
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44 Angwin et al. (2016) (5 24).
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Prediction Fails Differently for Black Defendants

WHITE AFRICAN AMERICAN

Labeled Higher Risk, But Didn't Re-Offend 23.5% 44.9%

Labeled Lower Risk, Yet Did Re-Offend 47.7% 28.0%

Overall, Northpointe's assessment tool correctly predicts recidivism 61 percent of the time. But blacks are almost twice as likely
aswhites to be labeled a higher risk but not actually re-offend. It makes the opposite mistake among whites: They are much

more likely than blacks to be labeled lower risk but go on to commit other crimes.
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45 Dieterich, et al. (2016) (ZF 24).
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White African American

Labeled Higher Risk, But Didn’t Re-Offend  41% 37%
Labeled Lower Risk, Yet Did Re-Offend 20% 35%

Table 3.1: Propublica’s table with correct target population errors at the study
cut pomt (Low vs. Not Low) for the General Recidivism Risk Scale.
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Jon Kleinberg, Sendhil Mullainathan, and Manish Raghavan, “Inherent trade-offs in
the fair determination of risk scores”, arXiv preprint arXiv:1609.05807 (2016).
Barocas, Hardt & Narayanan (2022) (Zr5 19).
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o7 NZY AU B ueE "est Qe BEAolt ! Ronce A3
5S40l 97e 554 715 A8sonn 2lgow ugo] WASAL
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Test - Group B distribution
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A Group B Group

False Negative

58.3% 17.8%
(Predicted Unqualified but Qualified)
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ol HEFH Z(biased outcome measurement)®t (i) HIE WFE S5}V

AEEE oF EASEECIY AIE A4, A QA o, A o

7 A )9 S4o] o] HIFo] WPH= Aot Eol &
$(biased feature measurement)Z F-E3 4 . AU 2-204 E uje}

7ol olzgt 49t F shuvto] st B, HAlRd Ky APEF0]

12y, wieF HolEo] § FIHA "ol FAlo] EAlshs Beole A=
554 7o g olet A%ts HAsH] ofdth L ol () d&staAt
St & (construct)o] Dl HHZE B EREA e ALRloA E+t
F3lA dlolEl7t FAEE HX(Z, “unequal people and unequal data”)} (ii)
g +d=ol JAE 555 BEH Sledlk: 7okl o5 Hloly A4

42 Obermeyer, et al. (2019) (ZF5 405).
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2= o9 ARE Ad FAU0 WAE A &Eo] 55oHA X5
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B3 2022 LS YA H Section 4(4)(E).

%4 Cary Coglianese and Alicia Lai, “Algorithm vs. Algorithm”, Duke Law Journal 72 (2022)
pp. 1318-1322.

#5919 2, pp. 1323-1333.
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A AT AzEYo] /LA Workday Inc.& AHE vl= 9@ 3 Fofidl
P, AGPEFA WS SRteliths ado] A71E vb Qo 9 A%
Hil= 401 H2 S =A FolE 7ML Y. I 24 80-100
o3| Workday £ZEQO] ARG 7|0l A sty o, 11 oj oAM=
AEEA] ESHAt. olof T= WIHY He] SRlo tigh oj=2 g, Wl
HH 9 FoiQl AFEFAY AHrY] =9l 9 AofiQlo] et AxpA AEYS, &
BEAHS fRket A gAte] oigh oz AEIPeiet A AEHAE BT
HA WorkdayE Az &5 Al7IsHH

A=, o] A= A (1) (Y3 APHPY &%) Workdaye] AZES]|
o7} 1%, Aoll, yolghs AHEFAANTE A& ol ARgstL A=Al (2) (B
A AEPL 4aF) § AZEoR A3 Slojut Aolel, AgAol| s &
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6 Mobley v. Workday, Inc., No. 3:23-cv-00770 (N.D. Cal. filed Feb. 21, 2023)
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50 Tiang et al. (2022) (5 425)

51 919] & Appendix D-2 &z,

32 o] A Hopol| lojAl= ol2lgt Hrte] &8E 4 & oY FAF EXF AE &
of of & EHOo7 5o FFS W2 AHAl U= Aol IR ARIA EFRSHAU,
239 14 AuA AEY 1A AoE fFPHEE ERoHAU, o' ESlo] @ HIIA

BE 7%= 59 o9 AL vk ol#E JAE Brlete HAuta HlolE Hitol=
A 9 g 2dlo] EghE|o] Qi oA Neel Alex, et al.,, “RAFT: A real-world few-
shot text classification benchmark”, Proceedings of the Neural Information
Processing Systems Track on Datasets and Benchmarks, (2021) &2,

53 Kishore Papineni, et al., “BLEU: a Method for Automatic Evaluation of Machine
Translation”, Proceedings of the 40th Annual Meeting on Association for
Computational Linguistics, (2001).

% Chris Manning and Pandu Nayak, “Introduction to Information Retrieval — Evaluation”,

Stanford University. (2013. 4. 21.)

5% Chin-Yew Lin, “ROUGE: a Package for Automatic Evaluation of Summaries’,
Proceedings of the Workshop on Text Summarization Branches Out (WAS 2004),
(2004).
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Fairness and Bias Tradeoff in NLP by Scenario
Source: Liang et al., 2022 | Chart: 2023 Al Index Report
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poisoning attack)°ll 2Jsl &5 dlolgo] HFEHAY F-53 HdHo] YL &
= AT

£5] 29 NEATE rstA] Eko ok HlolEo =3 H3o] 29tH
A EE B 270 nlo] 24T E 9] H|o|(Tay) R0l & LA Ut Ho]
AFL "] ARATEQ] Aol QIFA52] tig} olsf 52 AIFsH] 5]
NEE ZAold=l, o8&t Higks oh5dhe 7ls= ERokl AT H o]
Axo] TME olF oA oA Yoz oo Ygow fisketial, 1
23 Ho] AEL o] 9 EH, WRUFo-AFFA-HAAEFAE TS A
oA EQTE® I A3} ufo] A2 AT ELE AHIA JJA] & SFREE A UXA] grof
MUIAE FToHaL, ZHIE At JS skt

d
olAY StF HIolE7E L9EE AL 9l At dAH B2 S5 HolH

2 S5A77] A HolEe] neE WAL fEG HAS AAS: 2XE

she Zolth ™ Je @AY Pt dojwyst Zo| AHUelN ABUR

et HolHE shashs AIAE oleet e EYshe Ao] AU 2
60

7Fe & . A, GPT-39] o5 H°olH ¥ 60%7F AEHUCZRE AF

57 7hiyi Tian, et al, ‘A Comprehensive Survey on Poisoning Attacks and
Countermeasures in Machine Learning”, ACM Computing Surveys 55(8), (2023).

58 Reuters, “Microsoft’s Al Twitter bot goes dark after racist, sexist tweets”, (2016. 3. 25.).

59 Peter Lee, “Learning from Tay's introduction”, Official Microsoft Blog, (2016. 3. 25.).

70 A (2022a) (A 94).
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-

71 Tom Brown, et al., “Language models are few-shot learners’, Advances in neural

information processing systems 33, (2020).
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Atz dolmPel Y BAS AT s HgoRE (1) BHAR
Ho-3H AHEE Z&sto] vAzA(fine tuning)S +¥dh= A=ots TA%
(2) B3 Aztoll gt B7t A-E Foista, diqt <ojmgo] s H7h M

A

£ =°|=5 YR w=v"E gHelEske duiets Walo] AR

flo

A, ttE Aol ditt #7H4 g ARt mNR 2 ol TA9

ol 7k &8-S AYASIEE SH= A Esk5(supervised learning) W4]02
o|FojZt}. o|et 7 WM TAl= WS S5 HlolHE Ar]-A| =St
&(self-supervised learning) W40 &2 IOt Sh5ol= AMASH: @A 9= &
A5 FEEHE 442 deth & ARsks dAlM = 92EY SAF &

zE
Aozl A3 teol S8 BolE dSshe dE Shashe AolEE, Ao
—}’E\_

572 Emily Bender, et al., “‘On the Dangers of Stochastic Parrots: Can Language Models Be

Too Big?”, Proceedings of the 2021 ACM Conference on Fairness, Accountability, and
Transparency (2021).
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73 Maarten Bosma, ‘Introducing FLAN: More generalizable Language Models with

Instruction Fine-Tuning”, Google Research Blog, (2021. 10. 6.).
574 Jason Wei, et al., “Finetuned language models are zero-shot learners”, arXiv preprint
arXiv:2109.01652, (2021).
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o|F3gt B2 OpenAlQ InstructGPTOlAl A= A+E=d], OpenAl:= ol& “Ql

cwle =3t 5}t (Reinforcement  Learning  with Human

Feedback)’(°|3} “RLHF”)o|g}t A3}t
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E

OpenAl7} ARt RLHFO] H44 daks ot 2o ¢4 GPT-3.597
2 Aojo] disf] ofz] gHE BAHSHES T th3, QX BIRAOA o= &

A2 AAstel At WISo] oludt e HEsA Aedt T gow,

3 Q7 W] AlE AW 8% dolE R Aok, dlojmgol AT T

of el Wt ArE Hols HAYSS WY AL RYOR TAA
IS

s, AEsts AT gokshy AL AFHE o] ofus FAE AR

2 2% ALS 4 9rt OpenAl®] ChatGPT RS A4 dojndS A
& Aoz mA g tS, RLHF 38& 712 A A< v, OpenAl

576

577

Long Ouyang, et al., “Training language models to follow instructions with human

feedback”, Advances in Neural Information Processing Systems 35 (2022).

gHH BA(Time) A= OpenAl7l ol2igt ZYE 9o AU L2AES 8513l o=
A A7 299 T H4] 9k B2t ZojAthy BEsk 8t 9ok Billy Perrigo, “Exclusive:

OpenAl Used Kenyan Workers on Less Than $2 Per Hour to Make ChatGPT Less Toxic”,
Time, (2023. 1. 18.).

OpenAl, “Introducing  ChatGPT”, OpenAl  Blog, (2022. 11.  30.)

https://openai.com/blog/chatgpt (2023. 5. 26. F< &9l).
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Step1

Collect demonstration data
and train a supervised policy.

Step2

Collect comparison data and
train a reward model.

Step 3

Optimize a policy against the
reward model using the PPO
reinforcement learning algorithm.

A prompt is f':, A prompt and .": A new prompt is o
sampled from our Exmam;,mmmm several model Explain r;‘memm sampled from Write a story
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' 2. .9 '
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Krystal Hu,

“ChatGPT sets record for fastest-growing user base - analyst note”,

Reuters, (2023. 2. 3.).
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7% Brown, et al. (2020) (ZF 571).
580 OpenAl (2022. 11. 30.) (&3 577).
81 Bala Manikandan, “Demystifying ChatGPT: A Deep Dive into Reinforcement Learning

with Human Feedback”, Medium, (2023. 2. 2.).
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82 OpenAl, Usage policies, (2023. 3. 23.) https://openai.com/policies/usage-policies

(2023. 5. 26. < QD)

8 o] Al¥l& Hwaran Lee, et al., “SQuARe: A Large-Scale Dataset of Sensitive Questions
and Acceptable Responses Created through Human-Machine Collaboration”, ACL
2023 (forthcoming), (2023)0l4] &gt A o]t}
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o1%(Prompt Engineering)"ol2tilE £2id], ol Q1FA50 7ok 2
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827} olmlA A AZABNA A olu =
SheA oAb AEa A%l BY obFH BAE S g A9, 1 Axde] 4
Mo} 9IF TPHL 2L 5 Y AAlolE o gRAL HolX| oA FUT
% QEE Y EY Qoo Bote] RS koI §EALS WA
98] o] 8xte] LEAE ofelo] F/HAY FHE 1 W HAlolz F
oIt} o7t vlo]AR4TES] Bing ChatolAl olgxiste] tjat Al4do] Al
H Rt FHS0] AFHoE YL Ao LA YTk A o

585 EBthan Perez, “Red Teaming Language Models with Language Models”, arXiv preprint
arXiv:2202.03286 (2022).
Laria Reynolds and Kyle McDonell, “Prompt Programming for Large Language Models:
Beyond the Few-Shot Paradigm”, Extended Abstracts of the 2021 CHI Conference on
Human Factors in Computing Systems, (2021). 48] €83 ZEZE <AX ol /\]-Ei]-‘:
olZ2u} “GAE Atil(chain of thought)” TETEZ A, o= 43 AAta} Zo] l"—ﬂﬂ Q =
£o] dg3t ZAo] g AFAsol GAERE BAE HET AL A=A Fs& A
A5t Zlolt}. Jason Wei, et al., “Chain of thought prompting elicits reasoning in large
language models”, arXiv preprint arXiv:2201.11903 (2022) &=.
87 OpenAl, “Reducing bias and improving safety in DALL-E 2", OpenAI Blog, (2022. 7.
18.).
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# Bing Chato] 4BOE FYE Yol ARRT Gate] spo] ol AAL TS Y
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2 Qojmy A AulA AF AR ol g LA FI Ao
ofwst Ais AAY AUAX] HEHE HEH S APt A8 A
of chalAE HleEHoleks HlgkE A7 Hch
SHARE ot o] dlolmd AF AulAt SIS EE AL B A
chFet Aok 7FHT QAR ol 8AFES o]F SEsk: |We WA W1 9
£ 3 ‘9%l breaking) 0|2} ERH=H], ChatGPTo| BsiAlE ofv]
4 29 7ol Auslo] AL Utk 74 ChatGPTAA “Developer
R AFAtE g AN WAL, 7HEe Aueled FEFT 1 A
ee & Felgel © AN WS Qs AASAL, Mot m2o
B A A5 SRt AAE WHEA o84t Asts HEe B U
E2 gmsis Py 5o EAWTG oA, & ol 82 ChatGPT] ojm e
Aok ¥ eH= 7R4e) AL % Dan(Do Anything Now)' o] ¥2aUtE 2
£ ANele 718e BEalol, CharGPT/H o4 Hatals Eatolu 550
Fashe 58 B AHH W o AT B Uk ol dolmFY 2

oAt ¢ A FA AMole HH2 BEs Y =AF oA A4 Blojud <]t

o
g}, “Holu 7R ARES Hoflole ERIxE GRS et AR EEFo R,
ARHCE, 52 HFH R F7oA e 7138 5 Y= WES 8sHAY, faie 21
25 FFstAY 2&s7] 9t AR AT AIE, 471 5), 1 S'el dHE 7
A2 = A9t Ze g8 42 Wl 232 xFoto] AL S5k, AR A
BE = -orfq' AN A3E fofiotx] ol FHHQ Ao R goksty, 182 YrtH
- FARSEARE fofehA]l 2 ZHAE Adstal 3t AREAE of| 713‘:]’4 At
T ¢ Ae sE= 85, FSSHA AddfoF gk, Y Ue AU, E57h %
7t 8F Sl Ts 5=, Al olop], ESl, & T A9H ZR=E B/A5HA ]'—'E‘:}.

o] 3} o] QItt. Tom Warren, “These are Microsoft's Bing Al secret rules and why it

says it's named Sydney”, The Verge, (2023. 2. 15.).

8 AcroYogi, “The Sydney Prompt / Bing Al 1.0: One Prompt to Rule Them All”, (2023. 2.
16.)

50 https://www.jailbreakchat.com/= 4] 7} &L 7|HS A75IL Q)

1 Josh Taylor, “ChatGPT's alter ego, Dan: users jailbreak Al program to get around
ethical safeguards”, Guardian, (2023. 3. 8.).
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52 ABAL o83t AAREE A4 WAl g A AF B
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2 @A olfg ZAIE S5 gt At oA APEIL ok JuRIEE 2022. 9. o
3} ofo]HEA I3 7hx et FEES /WA Sparrow ZEE LHIV|E SHATE T
o] Wt Ao 2t The Sparrow team, “Building safer dialogue agents”, Google
DeepMind Blog, (2022. 9. 22.) Z%.
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(foundation models) o]} As}7]% Sttt o|sloA= (1) F2 9u|ofAe
d A FHo AR gt HA &3 2) thgFT skF Ao €82
A= 7Rt go] i3t WA &S FEoto] AESY S

L

4> !

1. B¥ MY SX M40 IWY BUS oY ¥Y 78
%} 3y o=

AR gt fdste] A 7P @IoHA =951 e FAe RIS
Z-8oto] BAE #E) dis] 1Rt AHE €Y RS 85k Aolth o]
WSt ;2 Al AElE @A EU Al HoE Aol A iAotk >4 o]2gt
FH4 5= FE AP &85t 22 E(disinformation)E 44,
2L AT 97 {3t AdolA aEEh Yoprt, ARl s FAHH
AAE TR S A2 o] &AMt did Y 85t HEoE JFS 71E 5

2, AR g9 34 B A T30l 2 & & Aolth

07|14 SYXAAH = ARl F9FEel g, SE TIotHe Y&

7L, S9lgte AME 9N R FREE AR RS T3P R,

% g, AAE A4S 9% AR BelolAL, olF a7 98 BE AREe 1

AgAolt dolelol2 ALY ol§ F2F glol AT & Uk, YHEHo] 71E
7 AR A 2UES AHT A% AR AR 48T 4 YA, PP 4

SE°] sl ojuet AXAHAAA H57t o]fojd Bart A, weF I¥Yd 1
A= oEA AAEoloF st=A 5 22 FEE AHEC] A= Yot AN o]
= ‘5_ o] M9E d= A2&EA olstoA= olE HFEA gt
OHH—'E 2 A+ A3 A4d 178 ZF=E

U ALY sA2ARZEE “FAH o]odS dAY o= YFS 7Y
—13133 —‘T—X—V—?EE B, AAlL, MxEL, FFo HsiE 7HE 5 de AF 7HsoHA
o]AY 85 fdtstA ot AR"er AQgttt. European Commission, 2018 Code of
Practice on Disinformation. &8, ZFe 190 Q514 gkal FEE= AR HE= T
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Aol RGP AtelA s 7istels Ad=E 7ML YA FaL ojwFt
271 5i9lehe AS CAE ROEE, A9 IFA 50| AAR YRR E
BT o= Qloh oA, AEEF o3t SxAgE AN, F2 BAle A
EE AAY A7E okt o5 o]&sto] ool EEE AYAsh= o]8Al
oJgt @ &(misuse) EAIE} & 4 U}

235, Goldstein et al. (2023)2 @A) BAYmHo] sl x2HH | P4
2 FEA o] FA(Actor), Ffl(Behavior), E&=(Contents)oll o] FHT
HEE 2 oz At &, (1) FA9Y SHoAE, APRFol 3%

AR A H§E RRolN o W FAS| HYZAHRE B Y 2F

H+ FA9E “‘mal-information”22 FES}7|E 3ttt United Nation, Disinformation

and Freedom of Opinion and Expression. Report of the Special Rapporteur on the

Promotion and Protection of the Right to Freedom of Opinion and Expression, (2021).
56 Josh A. Goldstein, et al., “Generative Language Models and Automated Influence
Operations: Emerging Threats and Potential Mitigations”, arXiv preprint
arXivi2301.04246, (2023)2 | 1097 22191 2 &4 v|to] ZHE 5olA 3359 9
Aol FFE 7127 gt 2ESAY 7HER] AlE, & olEHt ‘FF F(influence
operation)’©] F7Fstal Qlthal X Hgieh o] Ao 9 olhg BRI o= HRE
20169 ¥ 20209 "= dHEP AAE A oE 27 42 93 AR syt o
2ot F 22 AFAQA FAA 5HS 4] St HHo® o|fojd £k Qlon,
9 FELlstA FAe FAVE AZE FEche 58S A7, EES 25, AL
A AR A=A AZFE Asfistr] At FHo= o]Fojd = Ut HFo] o3t ¢
ZARES B 9 {FRE FAA FAo] ofye AP EAFAL AlF-AEA FH, T
A AR SL2E JYPE 4= ok I A Y A FE gyt ofgt AFEE ARk
o8 FAT & doke S Aol A7IHIL Sl
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I A3 ARGl Ht F
o7 ddf 3 AT Tl S

AR v Qztol AT ANY AAGH: B9E mH 9z shiE @

7 HEAOR 2023. 3. 22. IRE ARIFAT AT FE IMATS AT
2AE WY APEE Fa5HA At Aok 4= 51004 Ast AAY 9] AT As

A= A §9 AL SiE 31 AEE AAISHAT

MIT Technology Review, “Video: Geoffrey Hinton talks about the ‘existential threat’

of AI”, (2023. 5. 3.) https://www.technologyreview.com/2023/05/03/1072589/video-

geoffrey-hinton-google-ai-risk-ethics/ (2023. 5. 26. A& &HQl).

9 o2 ThH, dojE P o3t XA E Yol IAE U= FHE Sl SRR
£ A8t AL 9% THY A DAY Hol1, JYPRIHEE FEoH=
otz ZAolth. SYURAAHEE BT W
Al ok, oAA olHgt BPE ARESte] FYRAAHEE GAHA] Ao] BER FA=
obz] =Y &3 At} Arvind Narayanan and Sayash Kapoor, “The LLaMA is out of
the bag. Should we expect a tidal wave of disinformation?”, A/ Snake Oil (blog), (2023.
3.7.).

60 Goldstein et al. (2023) (Z5= 596).
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SHAIRE, AAEE IR AH|A AlSATE o B A4 AdEE &
dHAE oz o= olgt BAHARFS 7NIsto] sk B7F EAE &+
Act. o]} TEste] F A AR ‘GPT-4chan’S E3 &=gho| Qg o
AFAs 7HEAoIR} F-RE ZAPAR] Yannic Kilcher2 20224 6¥ AA|H o
2 3FA &2 20| AAEHe 22U ARYESQ] ‘4chan’e] AAE 2016EFH
20199 AbolY =5 T/1E diitE Aoj2gRl GPT-] B3Pl sh5A17]1aL ol&
“‘GPT-4chan’0|gl= ol&o0&g Z/5t9th % GPT-4chane 4chan ARHYE
o] oL AXEET MRVIAE dedd, JAFSAEFY, HAAEFe|, /oy
ERAATE 92, IF e % HRHFo 44S Hole REZ o AT
Witk o3t A2 o] &4t AT FASHA YEtE=dl, 7 o8 APt 1
A “hi"gpal AAREE Ao s GPT-4chana EH oAt 9 vj=RlEo] #3h
42 ST it o]F Kilchere ©] 23& &-8519 4chan AAIH
of AAzHoE FAFE AAES 3% A ol AASHAH. 1= GPT-4chans
A Fot9] QIFAS(worst Al ever)”°|2tal HstHAE, o|E HjEStal E-83t
AL 7 A3 EEFUO] B3 Aotk Attt Yoprt =

o] P FEZF & ofsfE, I &8 ¥, ARlY I, 717 Sl ot ¥

0f - ZAWd (2022a) (ZF 94)= 1 olf=2A HHQ Ao EA|, mzt EAO o, &7
A A Y] 59 olEEE =1L Ut

%5 Andrey Kurenkov, “Lessons from the GPT-4Chan Controversy’, The Gradient, (2022.
6.12.).

%% Yannic Kilcher, “GPT-4chan”, GitHub, (2022. 6. 4.). https://github.com/yk/gpt-
4chan-public (2023. 5. 26. H<& &91)

07 Percy Liang and Rob Reich, “Condemning the deployment of gpt-4chan”, Google Docs,
(2022).
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adg Z A7 & A Ak 11 AYE opulE GEAL &4 HIAOA &A
AAE <y G F5EY, <dEAE o828t "5 IAl(penny
challenge)’E ¥¢&F3itt. ol= 47|19 AY Z17F &t Axvk 7194 A4

ol 1 Alolz BHEG 719 Yol BES WA St Fao, 1 A% 34

)
=)
D)

S

34 AEA5= olgst] "H o2 oty ZELIHHE A

goto] 24T PAE ARG At FeiA ko0

69 BBC, “Alexa Tells 10-Year-0ld Girl to Touch Live Plug with Penny”, BBC News, (2021.
12.28.). BAREY 38487 A #HAH AL ofyAuk, o] Al =l s B-
AA Q) Qrdol tigt Y1E BAIE AARIY &3] AFEA] 42 FAo g5 dskE e +
= AEo] AP P2 ARoHAY FxXE HEE ATTo=ZH o] 8X FrE-4lA9
ASE 7FeE 4= Slet A GPT-3 719k Aol s ofd o]-&A7t “Aakstar Aok et
et Ao tis] "o ki Azt etal gRe AbEl7F Itk Laura Weidinger, et
al., “Ethical and social risks of harm from language models’, arXiv preprint
arXivi2112.04359, (2021) =z, X3 gt &5 TASI] ARo] AXH ¥ AT
S 71 o] &AL kAol FUigh fFel 2 4 Utk 7HE XA A wERAtol s &
249 AEE AT A% olE AFst AFAIE 4o £k QI Aotk AA=R F=
o] Aol AR AH|A Bard BPS HAER A3 AFH tho]H]o] obd /o] sl AR
FEE AFsHAAL ol E A AT o] &7t SR AE AU APl olE H¥ol 3l
o AAFPt 1 ook k=l B &Rolut &0 tiet IRH W, 7 AfY At
8o gk AxE 99 52 AY-4A9] ¢tdo] gt Eel @ 4= 3ot Davey Alba and
Julia Love, “Google’s Rush to Win in Al Led to Ethical Lapses, Employees Say’,
Bloomberg (2023. 4. 19.) &%, g2o] Jay WE Hofe}l 72 ME Hofo] Qlo] ZHEH
BAEE AFsts AF, ol= Qs IA=H Dol FUEAY F3d 5 1, 1 Ax AZEt
s o7 f1del At

610 Tom Cotterill, “Paedophiles are using Al to create child abuse images: National Crime

Agency warns artificial intelligence is being harnessed to make pictures and 'deep

fake' videos of real-life victims”, Mail Online, (2023. 2. 19.). 3tH Uz} ofF - H4

o] JESo B3t HEZ 7MY ofs- Aol 54t ote FAWAARFHEY AF, Hf

Z 52 Adsta Qirh dAgEALEs ol s ATAF AN AR wdk v ]l

ot dA 2015. 6. 25. 2013¥7H7 24,
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ol2|gt EAlo] gt @A7FA Y] FH H-§2 obs-FAA0A g AH| A9
A2 FASH= Aotk HEZCE OpenAl? o] &S 134] u|vhe A}
MUIAE AFER 4= Q=S ofal, 18A4] vIRtY A9 Fuu WAl o
ALE Qtotal Uk Yozt =7bd A W&ol et FAHR1 vo] &
A HAYZo] 278 & Qlrhor

T o]H¥ ot HAWY FE ©ed] Agkole Aol HiEASHA] o)
ohe 4% A7IE. on] @ BRIt 249 AMHE WSS 99t HA oA
ChatGPTE ARE3IEE 3|83t Qlth. ChatGPTE A E9] thefst A& o

4d0) Foe ARsn s oS0 A4lel tolg dge 1XsL o
A5 A8 ASAE A4 Gris Ae nHsE wed AT ARL o B4

of o3t ATt HH Setolety MI% ol webd PHRFo] HEHE of

611 QOpenAl, Terms of use, (2023. 3. 14.) https://openai.com/policies/terms-of-use (2023.
5.26. H& Z9).

612 oA olgeElop MJAAE HEF=-2 2023. 3. 31. oJZF ol WO ChatGPT AH&-E 44
o= FAste A= WEHA 1 2A F stuUE FHAS yo] &2l wAYEZC] AoiEo]
Aot= A& St Garante per la protezione dei dati personali, “Artificial intelligence:
stop to ChatGPT by the Italian SA Personal data is collected unlawfully, no age
verification  system is in  place for children”, (2023. 3. 31.)
https://www.garanteprivacy.it/web/guest/home/docweb/-/docweb-
display/docweb/9870847#english (2023. 5. 26. A< &9l)

Maria Diaz, “How your kids can use ChatGPT safely, according to a mom”, ZDNet,
(2023. 4. 17). A3A5 3484 A4 Naraynan A4l 341 AUE s S4Ho=
ChatGPTE A &= SI=s: QIEHo|AE FE5I=H, ChatGPT7} ofol9] Aol s}
AU otolof Al B3HE AolA & F= WA CRE ARSI Urkal B} Arvind Narayanan,
“I set up a ChatGPT voice interface for my 3-year old. Here's how it went.”, Al Sanke

Oil (blog), (2023. 4. 15.).
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Bommasani et al. (2021) (Z+5 93).

FA] FF2 HY AMH|AE Y5 ‘¢33 AFD(recurrent neural network) FZE AMESIA
o Oy &8 A A9 @olE &AF o R Aok gtk @l 2

I QIZA T ggolv & oA AP Al QA AYS ARt ZAI7E lih
g&o] 71 X9 AL FA oolo I FEIL AAEE EACIEH long-term
dependency’ EA)7F EA5ttt. ERART B2 B Y BE Tol5E FA AT
o&Zx, | X9 dolE A9 YEHE BRHOE TG 4 UEE JfAE Aol 1
23 EfART Y2 FH9 &3 AFYET HE H1 ASSHAE 5 U2 49 W
g 2IA4ES AT 4 A =AUk AHE (2022a) (@ 94).
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G = THSIHA EfHAED 7R 2o gk M=% 7t
sS40l FEA =it &, GPT-3 By Tx oxd o] A IA(ES
olsll, 2, MY 5)E FPote AL oA tFet ofF HAE AT £ 3
U= AMS HolFth OpenAld] AFAES GPT-39] ol2jdt dg-2 Wit

'solzt Astqict. o
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Zol AFAHS WAL, HY Aol T S Hlole YAS TH3e] o

616 Brown, et al. (2020) (ZZF 571).

017 d&lE Eo], Andrew Ng2 2019¢ T/t “HEE gt ATAE" 7oA “QA7be & 4
o QIFAEo] & = Qv 479 AR ¢ Fo JARTE om|AE Hi JAF HEHES

4

E
A AT S Ak s EJJrHOH 42 2 49 e Bol guel 54
s

o|2&= AlHlo ] ”JB_O}SE\E} https //WWW deepledrnmg al/courses/al for everyone/
olAY Al AlEERE dutstE EAZ FEcto oE Al 48T ¢ Ae 59l
“Fr-st ohETolnt. ey 9] AYERE 2 do] A AuA] 2 A&, HA|got et &
& Hlolg Hdo] glozte 459 AA] AT 7R IAE G414 ZAGE PS5+ U=
A0 R 7= Al o2t
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AP B9 Aok k. 7Y WY ABAES A2 BH, Feflt gol-x
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18 Goldstein, et al. (2023) (5 596).

1%  Brown, et al. (2020) (ZF 571).

620 Sharan Narang and Aakanksha Chowdhery, “Pathways Language Model (PaLM):
Scaling to 540 Billion Parameters for Breakthrough Performance”, Google Research
Blog, (2022. 4. 4.).
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Andrew Ng, The Batch Weekly Issues, Deeplearning.Al, (2023. 5. 17.).
https://www.deeplearning.ai/the-batch/issue-197/ (2023. 5. 26. J< &9l)
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024 Mark Sabini, ‘What is Visual Prompting”, Zanding AI (2023. 4. 26.)
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Abstract

Assessing Fairness in Artificial Intelligence:

Contextual Justification for Normative Criteria

Kim, Byoung-Pil
School of Law
The Graduate School

Seoul National University

The utilization of artificial intelligence (Al) is significantly increasing. Cognitive models
have begun to perform tasks such as image, voice, and text recognition - tasks previously
considered difficult to implement with traditional computers - at a human level.
Discriminative models are widely used to assist or automate human decision-making
processes. Through generative models, humans are now able to communicate naturally
with Al, and Al can create artistic works. Alongside the increase in these applications,
there is growing concern about the risk of Al models reproducing existing societal biases
embedded in training data, leading to discriminatory impacts.

One of the major approaches to mitigating such risks involves conducting fairness audits
on Al systems. Fairness auditing is considered a crucial regulatory mechanism for
ensuring Al fairness in compliance with anti-discrimination laws, personal data
protection laws, and Al regulatory laws. Consequently, there is a pressing need to
establish standards that precisely define the concept of fairness, and to develop
methodologies to assess whether the Al under audit meets these standards. To this end,
researchers have proposed various operational definitions for fairness metrics to be
employed in audits. However, with the demonstration of the impossibility theorem,
which states that several fairness standards cannot be simultaneously satisfied —

1]
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especially for classification models — the issue of selecting appropriate fairness criteria
for audits has become increasingly complex. This study investigates which fairness
criteria can be normatively justified within the specific context of Al use cases,
considering classification and generative models separately.

In the case of classification models, audits typically focus on whether the model’s
predictions result in disparate treatment or impacts for socially marginalized groups that
have historically faced discrimination. However, applying legal standards developed for
anti-discrimination laws to Al-driven discrimination poses several challenges.
Additionally, technically defined fairness metrics seem to conflict with existing anti-
discrimination laws. To overcome these challenges, this study adopts a novel approach
using simulations. Hypothetical discriminatory training data was generated across
various scenarios to train a classification model. Following this, the ways in which the
model violates certain fairness criteria were investigated, thereby deriving suitable
fairness criteria for each scenario. The simulation results suggest that, while it is valid to
consider parity of false positive and negative rates as primary evaluation indicators for
cognitive models, parity of positive and negative predictive values (often referred to as
‘calibration’) is a suitable fairness criterion for discriminative models. Furthermore, this
study points out the limitations of previously suggested fairness metrics and proposes
new directions for alternative fairness audits.

On the other hand, fairness audits for generative models present different characteristics
compared to those for classification models. While classification models, which
typically assist or automate the decision-making process, could potentially lead to
allocative harms, generative models pose the risk of causing representative harms. These
harms are cultural and pervasive across society, rather than influencing specific
decisions. Furthermore, representative harms can trigger various problems, such as the
propagation and reinforcement of social bias and stereotypes, as well as the creation and
dissemination of harmful expressions. In such cases, it becomes challenging to identify
victims or quantify damages, thus complicating regulation via traditional legal remedies
and posing difficulties for regulation within existing administrative systems. As a result,

an ex ante self-audit by the providers of generative models is considered inevitable. In

330 /331



this regard, this study reviews concrete metrics and evaluation methods for fairness
audits of generative models, categorizing them according to dimensions of bias, fairness
in a narrow sense, and toxicity. Furthermore, it underscores the need to establish
benchmark data and evaluation metrics capable of assessing the multifaceted legal and
ethical risks posed by large-scale language models and image generation models, in
order to effectively regulate the legal and ethical risks that generative models can

instigate.

Keywords: Al fairness, Al discrimination, fairness criteria, algorithmic fairness,
impossibility theorem
Student Number: 2021-33081
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