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Electronic Networking Applications and Policy, 20(3), 342-365.
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28) Zhang, Z., Lin, H., Liu, K., Wu, D., Zhang, G., & Lu, J. (2013). A hybrid fuzzy-based personalized
recommender system for telecom products/services. Information Sciences, 235, 117-129.
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mining and knowledge discovery, 5(1-2), 115-153.
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31) Balabanovi¢, M., & Shoham, Y. (1997). Fab: content-based, collaborative recommendation.
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32) Porcel, C., & Herrera-Viedma, E. (2010). Dealing with incomplete information in a fuzzy linguistic
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Systems, 23(1), 32-39.

33) Zalane, O. R. (2002, December). Building a recommender agent for e-learning systems. In International
Conference on Computers in Education, 2002. Proceedings. (pp. 55-59). IEEE.

34) Farzan, R., & Brusilovsky, P. (2006, June). Social navigation support in a course recommendation
system. In International Conference on Adaptive Hypermedia and Adaptive Web-Based Systems (pp.
91-100). Springer, Berlin, Heidelberg.
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35) L. Martinez, R. M. Rodriguez and M. Espinilla, "REJA: A Georeferenced Hybrid Recommender System
for Restaurants," 2009 IEEE/WIC/ACM International Joint Conference on Web Intelligence and
Intelligent Agent Technology, Milan, Italy, 2009, pp. 187-190, doi: 10.1109/WI-IAT.2009.259.

36) Ruotsalo, T., Haav, K., Stoyanov, A., Roche, S., Fani, E., Deliai, R., ... & Hyvonen, E. (2013).
SMARTMUSEUM: A mobile recommender system for the Web of Data. Journal of Web Semantics,
20, 50-67.

37) Zheng, N., & Li, Q. (2011). A recommender system based on tag and time information for social
tagging systems. Expert systems with Applications, 38(4), 4575-4587.

38) Zimmerman, J., Kauapati, K., Buczak, A. L., Schaffer, D., Gutta, S., & Martino, J. (2004). TV
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39) Kim, J. K., Kim, H. K., Oh, H. Y., & Ryu, Y. U. (2010). A group recommendation system for online
communities. International journal of information management, 30(3), 212-219.

40) O’connor, M., Cosley, D., Konstan, J. A., & Ried], J. (2001). PolyLens: a recommender system for
groups of users. In ECSCW 2001 (pp. 199-218). Springer, Dordrecht.

41) Xiang, A., & Raji, 1. D. (2019. On the Legal Compatibility of Fairness Definitions. arXiv preprint
arXiv:1912.00761.
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3. 3787 A =39 o a9 34(fair ranking)

D) =¥ 7889 5%

Tk safe] NETIE £4, 47 oIt i U] HF L A FH 5L ofu shfe] 4E L A

OoHo
27} ofd TR0] B W MHIAS SRR 2 MRAA0R AR o) SRS e L B

< FAHES AlF3] @EEoln £A oMo MulA AlFolud FFAY SS A2 = 57
1RO £HE dthe A2 388 ASlE & ot ol 2 AEe FAALRAN FJEEE 99

oltt. 95 FRE HollMe T3 Al 7HR S0l a4 A, 25 BE & Ae ol &
ol SEEo] ARARY 2A] LS vEA/EGA 267 7k s WAIsior skt A, A
ofo]&llof] tjjst U 2|2 7HAA F7/d(individual fairness)S ehEsfiof tch A, B S &jojof o=
Aol &3t oto]dlo] AFet tir/dor sl A dd=ol7l tieA Esli(representational harm)7}
7he A YRIslof gt

2) 387t FH ARRAL SR FHALE 3 ol

oM e FHAIARIAC 7P thaAQl 578740 JHEQl IR = 578/d(fairness through
unawareness) 2 ‘Al o] gt 3787472 Aot 1 Qloflw thefst 378430 7ol Aotfof 9l
oW, o]= IA 3dA} &H(content provider, object)o|A19] A1} AHEAL EH(user, subject)o]|A]9]
53/4es Rk
wAE UM 575742 ofol’ll A F2 ofo|dl9] AluAE 2HAIAR || oJste] XFE glo] T
ElE=Alol tigt ZAIoIc). FaAr SHoIAC] 575/d9] siAle ofoljle] "B ol fIshA FAlcke AolA|
oF F00 et oY) BB, B2 & 710l QoA E o 3844 =AIPE «451Qlo] olof] et
A= ohe AlghAlolct. TiAlo]l 7= AREATE 4= dlolE(of tigt ofol®l £4 vl&9] HAS &

ol Wro2 FIA SN FYYES Eolsln Uk

AREAE EHOIN Y] 5/8E Be ARBAREO] £40] UAIglo]l BT &7 FAE wevtol gigh &
Aolc}. BAI o 2 Jp A18AL S ALeAt 1E(lE 5% 3/l Auglo] ofolslo] rigt Hs e
o ol exl] 252 FUSP BaE 02 AGA} 530 FYYS 273

3) =¥ 37874 54U

I X0 | 3A HhHe HA 7|9 attention-based) £X9HH Y 8H5 78K probability-based) &

Aol 9lck. T 7 S Aoldt AN =2 Aot 32 Jgt 5849 347t 5Y
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ot STk Aol oE Sof Aolgt TN FH HEY UELE L&Y veo v} & 3
olck. 4 SUGH LA Holat ATto] LFE|ClkE YEEE Ak} & Folck. 5, Fojal 27 P
4] goldt ATHG) A, BO| wEE R 12 U5t 584 Wgol Usta sk

Exposure (G N ) - Exposure (GB|P)
uG,) UGy

£ uiEsfo dict.

=9 384 FEo W2 "oy 2AES AAske Al T2t Fhdch tAled 71ure] £4A)
AF2 Ho]E7E RIQAIR] Qfotof = A2 AA|= skt 71RAd HAlelde] SAdozA 7] Ho]
B ££02 Cold Start7}x] et #tolut wAIA Al &1 HlolE Axj2] DAoM 3784dS =
Soff wegol ofgt AR FFe Eolc A=l (Pre-processing) ‘7 $A=7F B0 2 HEE ofof
ettt 2412)(Post-processing) W2 S/ Alk(constraint)ol] met 574 thde A-Hdshs WHoz
A 574 =9 A28 (fair ranking system)?] FFAoltt. &5 A2f(In-processing) §H-2 541

SAlske Yol

5) 0]= NIST (National Institute of Standards and Technology) Fair Ranking Track, <9544 &K] -

NIST (National Institute of Standards and Technology)= & dJo]E] 7|8t A}3]Q] Ureist ZAjQ1 o
12159 3744 BELZ slldst7] ol o] §7 3 (Fair Ranking Track)40)& +g3itt. NIST+= &4
Yu2|Eo] gojef7t of Ao == HeH AL oid W2 sk 242 Udohs Hol 25 =
s, 1 Alglz AE2]Y AHulAs} Mokt S A

Antg AN

r

45) https://fair-trec.github.io/
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TREC 2020 Fair Ranking Track

The TREC Fair Ranking track evaluates systems according to how well they fairly rank documents. The 2020 focuses
on scholarly search and fairly ranking academic abstracts and papers from authors belonging to different groups.

You can find all the information about the 2019 TREC Fair Ranking track here.
TIMELINE

* May 19, 2020: guidelines released.

July 1, 2020: training queries and corpus released
August 17, 2020: evaluation queries released

August 28, 2020: submissions due

late September, 2020: evaluated submissions returned

DOWNLOADS

« TREC 2020 Fair Ranking Track Participant Instructions: guidelines, experimentation protocol, and data format
description (updated May 19, 2020).

TREC 2020 Fair Ranking Track training_data: training queries, and a subset of OpenCorpus containing a
superset of the training query candidate documents (retrieve from this pool). Note: by downloading the data
sample contained in this package, you agree to the Semantic Scholar Dataset License Agreement.

TREC 2020 Fair Ranking Track evaluation data: eval queries are in the TREC-Fair-Ranking-eval-sample-no-
reljson file, while the eval sequences are in TREC-Fair-Ranking-eval-seqg.csv. For the retrieval task, please retrieve
the results from the subset of OpenCorpus provided with the training data. Note: by downloading the data
samples contained in this package, you agree to the Semantic Scholar Dataset License Agreement.
validate-run-rerank.py: rerank task submission validation script and example submission. (updated August 19,
2020).

validate-run-retrieve.py: retrieval task submission validation script and example submission. (updated August 19,
2020).

RESOURCES

Google Group

Twitter

Slack channel

2019 TREC Fair Ranking_(archive)

CITATION

General references to the TREC Fair Ranking track should use the following citation,

[1Z! 1-2] TREC 2020 Fair Ranking Track

FAAIAH0] BAL 5o SE o}7] 9l w2e] YO 20204 U] HUAS X NISTY A
o] GA W1 FAWACIAN Fel= 77| A HAE A HEHAA(TREC))9] dgkoz Z3f mo] F7]3
2 EdBS A|ABHC} | Microsoft, Boise State University ¥ NIST9Q] S LA}So] A|otetal &RA] gt o] E

2 ()2xoz H2e 034 ofo] AFHolE)e ol et TS Aot 2 SEE Atk
olE] U 2 7)20] WY P2 sk AT WHS Aot ol AASINIE A @] 93 W

o[t
ol Yol 548 BN T oA AREste 57 Hlolg MEE A= Sitt. v]ge] TA|Q Allen Institute
for Artificial Intelligenced?ojA] 75t Semantic Scholar48) ZAA0IX] & sHRFE0] 5l Bole} wi=

=

46) https://trec.nist.gov/

_25_



4

[ZHAIAYO| B

89 2 gt A4

ool

FEZ

NG

]

e Mtk Ol Ego] Hedl, o] AAIY e £/dske AdS A% Allen Institute=

TRECO]| Semantic Scholarof] tiet #2{2} 400GB Hlo|Ej#jo] 2, Wighe g% =5, ZAIA o] tigh 2 g

sk 2R AES12 2l

H
ol
el
ofo
oY
4%
=
2a)
E J
0
_jolr
9
re,
-
Md
oY
24
ko
n
=
>
D)
M
e

ox Jm

B
A 7o)z A totch B2 Aol FUE 0] HIFS B e AN & 7R BAEL

A|AE A1 3 (System-centric approaches)y}t o] 84} 41 Zd(User-centric approaches)2 FAA]
AR FA0A PG Ao HeA FAYolth AARN B HL2 0l2] SAlRt o] 8xREe] AT Hlof
Elfl(preferences dataset)r} FHA|A80] o F5F 0] 8AHE2] of|F A To[EjAlo] duhd Fets] X

st=7t of ol Wt tal2]'d(machine leaning) 79H] FHAIARL A Fo| 52 F5ke 54

o

He olgeltt W o] @A S AT IS AEAU FHY Aoy AHolS Sl AHEAT TES &
ks e oldelth

A2E Y AS2 W9 dFAeS A e HoEE HEeR AEsh| tied SRS A
0] 83k= o[- &AtIA U= AJEI)l ZEAEE, 7]EQ] o] WshA| A= wAlEol EuEi 9l

ot 58] AW QAF A&7t AR FA MHE|A 0] 8AFSY] o] § FY UEES F/U5] W] Relth=
o] A oJ&A B4 A2 Yoy v A4 S0 Teh I¥d ZnE HolRA] Xl
©@7do] Qlct. ofof] w79} Y=lAl(Knijnenburg & Willemsen, 2015)2 & Au|A o] &4} A9 o]
8 s%s

A g EA JEle fQ7] Jsto] FAA|AHEIG] o]8A £A HIb »Hl(User-Centric Evaluation

Framework: UCEF)2 A|AsI

47) https://allenai.org/
48) https://www.semanticscholar.org/
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routine system trust choice goal

Situational Characteristics (SC
A 4 A 4 A 4

System Perception i Interaction
(0OSA) (SSA) (INT)
usability system rating

intergction quglitv process consumption
presentation appeal outcome retention
A A

Personal Characteristics (PC)
gender privacy expertise

[OZ 11-3] bt 28IM2015)2] 0 [EXHSA &7 | 2 User-Centric Braluation Franeware: UCER)
UCEF+= F7dA|ARD ALALE0] SUAQI HiE S04 A
WAL W7} 7HsSHe S ofal o] &AL AO] Alg)dut dd-S AESUA|TE o] 8A FA] dte] el A

A A-Hlab experiments)?t AH[o] B} S QFollA AMAJEAL QIoh= AP Qlck
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ro,
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U ZEAI2E0) ARl 9 A HE

71E el 2APd dikoz AME AT F ohie 2ok BANENES JuRoR J)E
of UMUX @7olA ABElolgd REMQA A/B HlAEZ 22RloH dhpes 4@@8}% Wlolct
(Kohavi et al., 200). o|2fgh WAl Tal Holol cigt A2AQl AAlak Ao
A7 907 Qoln) e Selel BANHE 2o 2] Alsaid, AR 2k EARL
229l Wee %ﬁﬂi A B % 250 oA, o) A 28L FHIFORA 7129 WA
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42 QISH 2} it Zutet e 2 R HEE A9 F9), AL SA1Y Aol Qg

MRS 28] QlzRfe) i B At (22191 e A 39) BA

27102], fl=2E, §2]U(2010)= 2211 £A4] Y wS £5 glo]E] utold 7|&dlA Lo
APES WHste 7IHE AASHITE g Sof Mol 18713 H5 YY(US Equal Employment

Opportunity Commission: EEDC)Q] AFEA guf of B G0 XIS HS
(binary)®] 7]&HI(FE= W, ol 50 180T O)F ARt o Hd=2 EAIRE AEjollA

— Jdu

Ho &£/44& mst o] Cof tigh vl&o] 0.8 ofsil 74 ofid dare]FoA AFEA guprp dAgsict
2 HgsHA Ho)
PR(C=YES|X=0)
PR(C=YES|IX=1)

o} A AR B4 Aulo] thgt At s140] of2ig

D25 W TAsto] 7} U2 =d =S 4o AR oF 2000 29 = Pl AR

5h= Northpointegt= API3ALIA] 7iedst 218 H7Hrisk assessment) &12]Z AntA(COMPAS)o|th
D 2mE52]7H2016)= 0] HAAIR SIMd el 591 miQlo] wiel myQlo] vls F Hjo] &

sl ol MuISL 591 YnYISe uls] FF e RS /1A 02 AR WYL ky AN

BF Qledl((2 11-5] Zx)49), 9 COMPAS €a2}go] Q1F WIS 7M. At ¥z Hgo] 2
(high risk) HiQl50] {fo] F2(low risk)Zl oz TWEo] 7pAR; g 2hgo] SQISHT X 2 0]

Tuea=2

1w AR A e (recidivism probability)2 iolo] B0l X =3 7102 oAt

(=]

ol
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[28 11-5] COMPASSO| 2gh #olnp =019 E| Hr22

49)https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal -sentencing
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J2{u} o] Z{Abe Gong,2016)9] FAof| w2, A |FF ol T Afgu]e2 Helut £Q1 Aol
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[12] 11-6] COMPASSS| AT0{0f| [}E oI1FY xfHs=

ol2feh R due]E I RS HIOM 7RIS |EOE YEACs 500150 AfHE{(baseline
recidivism rate)o] It =7] TjFof] @AYst= Zlojct.

meta] daejgol ZIAM /g0 IXIA] ¢fal AFEA av(disparate impact)7bA] nefoittH Al 15
Q 2(false positive) H]-S71X] 1afsfiof sttt =2 9JaRlz A AR Z RS AKX 2K] 9L x}2 1
2ioto] H|&AQ] Q1& 7t Xlo|7} Qe ofof sttt T3yt IHE gjoju|A S(Corbett-Davies et al.,
2017)2] 0] whew Aelzo] AbEA G| wefsicid 9lo) A9 wolo] Aourt 7ol 7]
2 9 F3e a9l gtk 2= M2 APES =Usks A A0 AFEA aap7bA] aefetttd gl
259 B ae/d2 o= Ak oY 9 glth

S FEE T FAALHEY Aol tieh SIS S2fohe odut e, FAAIARIY FuRE
o] ‘3R E FeAeR vaslof gtk Holle EXISI. Forbes: ARARQ] ofE]Z "What Does
Fairness in Al Mean? & Edf Q55 AAlof glo] ¥tEA] xJsfof & oz “Eg7st HMEko] /g
(creation of unfair bias) & 7}&st v} QJc}.
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9] Arvind Narayanan Zu47} AA]
AQl 7ol ofd Aol EARl idds A RSk Q7] diwolth 3ol tigt o] 22 F
2 I U ZEAIE Hole] wA Au]A eirefge] g7g/do] 5ol tiet 9] RN R
22 Zlat b s2).

—
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—_

nlo.
=

50)https://medium.com/@AbeGong/ethics-for-powerful-algorithms-1-of-3-a060054efd84
51) 2018 = mHAE gt 739] (H3: https://www.youtube.com/watch?v=IXIuYdnyyk)
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[RHAIAO By BY U 3YY BY Wor 7
TN Forbes?t 9] Wi FAIAIAE & du12]59] 378482 24 dalgo] Adue 1rd 4 &

old 57T WIS WAAAPIA Y= AUoltk o Yot Forbese aAls& AAlstal dsiubi=
g & Hgo] TAL 7hs7dol Bl w2} o2t 2ol Al 1A B Y F=ofl it AALE &9

oAl WA S W BE WS AN Tavt AS2 AL Al

Mma =2

A2, B ol Zojgl Holele S5 W WA skl olrk. LmelEe) shao] AH8H ol
EP} 22 chgol Bt BE ATS 12 UEshA 2% 49 LueiFe) 9% Fipt BEE 4 Aok
Ziolck. olo] that Afefl2 S¥Buclamwini & Gebru (2018)2) 4218 48 e AT2AF 4 S A8 2

w5 gt AbE A1 TS S 9lc.

<E [1-3>2 Y 75 22|Fe| LM MHof| mE QIAE(eg, DF=Darker Female)
Classifier Metric DF DM LF LM
PPV(%) 76.2 100 100 100

Error Rate(%) 23.8 0.0 0.0 0.0

MSFT TPR(%) 100 84.2 100 100
FPR(%) 15.8 0.0 0.0 0.0

PPV(%) 64.0 99.5 100 100

Pace+s Error Rate(%) 36.0 0.5 0.0 0.0
TPR(%) 99.0 77.8 100 96.9

FPR(%) 22.2 1.03 3.08 0.0

PPV(%) 66.9 94.3 100 98.4

IBM Error Rate(%) 33.1 5.7 0.0 1.6
TPR(%) 90.4 78.0 96.4 100

FPR(%) 22.0 9.7 0.0 3.6

ol

s Aol MSFT} Facer+, IBM 5 A 717 Q& A8 25 2uel5o] mjyatal o] i2 ¢
boith. 3 A9 Ao R e mEol WA (LM, Lighter Male)d4-2 & JAIES Mol
yll, o] 20l o}y (DM, Darker Female)2d4-2 e QIA18S Boli= 218 o 4 9J9irt. ofo] cst
golo® U2)50] Q1% HlojE 2 A8 Q12 HlolEjAl (ie. Adience, B-A, PPB)O] 54 muag x|y
5
u

=3 242 AR vl 9l

_l

52) http://news.khan.co.kr/kh_news/khan_art_view.html?art_id=201811291703001

53) Buolamwini, J. & Gebru, T.. (2018. Gender Shades: Intersectional Accuracy Disparities in Commercial
Gender Classification. Proceedings of the Ist Conference on Fairness, Accountability and
Transparency, in PMLR 81:77-91 (Access at:

http://proceedings.mir.press,/v81,/buolamwini 18a,/buclamwini18a.pdf)
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Ay FAAAE AneiEY 3 Y AR 31

s W %:Darker Female
W %:Darker Male

%%Lighter Female

%Ligher Male

Im
T

[O2 11-7]1 1= HIO|E{M|

=M, AR B 2 g HolHE Fet shgoz da2fFol Heo] BT 4 Itk of= Sl HlolE
o] Ao thet =A1=Z, o] HlolEjQ} Zo] sh HlolElE /et #AI7E ARFY %, 1 HojE] fol= <
LhATe]e] eyt sl AofHol Faprt #a] 717 BdEof gtk Zlolth. oz, ‘ofhs Pt He} Y
U= FeAfth b "IAE Hlojge] S Wzl O =2 4% o golEs BdAez 4 Hds AU
gt

AR, Haleld 229 oA AR 54 &4 (Objective Function), & 2312159 4+ 24
PolA Bdo] WAL 4 AT olofl thet A= SY0bermeyer et. al.(2019)9] &AA|0] Fore] Fag
T 4 B =2 d7= =2 0 o A4 Y AEIAS Alskes Ol Yo fAeHE 28stke 7l
F5 YA ofE AR'E AAsttets, AtY] obFo] Hish ¥uelEo] wH AL o9 AAsteu
off we} of7]x] X3t Ho] WAL 2 9lZ2 AL Qlth. o2, obFe] o] tigh T Are og
g AlEd 2 Astle o ok 29 AgRy Sofl tigh AlEo] iAoz W2 59l 4t 2 of

T AR EREC 2= AulA Alge] fAefdM AeEE AiE de 5 BY T AAIE B

u

rl

-

o
P50 98] 2t LueiEo] 193 2R TE YUY 52 Y ok, o] @] Yt o

54) Obermeyer, Ziad & Powers, Brian & Vogeli, Christine & Mullainathan, Sendhil. (2019. Dissecting racial
bias in an algorithm used to manage the health of populations. Science. 366. 447-453.
10.1126/science.aax2342. (Access at:
https://www.ehidc.org/sites/default /files/resources/files/Dissecting%20racial %20bias%20in%20an%20al
gorithm%20used%20to%20manage%20the%20health%200f%20populations. pdf)
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QEHL 202 3402 LA PUAS Ausht TR 24 ulo] Aulacke 2e, A 24 &
L TS JNOR o §EH0) A QnEOR QI3 A8t WO (Nielsen, 2019), S5 o]
Ao A AZE 5 T0%7F 24T o2 RE] Leckopgul, 2020). SiAIgh 24 FueiEe] 4 AR

Ok g8t o] 8RR, B0l gAY #Q19] odat b FRIXE BA] X3t A ¥ wlE(Filter bubble) %
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of Roose (2019)= 95E 594 A d12]59] mekd(bias)t =2Hpolarization)of tist &S A7]

Hochschule Zirich)?} B2H ojuAAF2to] A AultfskUniversidade Federal de Minas Gerais)?] 1%
(Ribeiro et al., 2020)= A8 24 A¥AEERE 2 22 s /4deh & WY ¢ 3 (random walk) Al&

AoldS &t 58 2M FRA 94 4] S99 7HedE BARH ole2 AREAREY] A

o} 2EIA0 chet A WetE olalel7] 918) thw Hlole] @i We. the w2 Ajdel B2 45
T Aol et §EH0| RS colEl 44, $EY Aol AME FHYS 7IE A7 gYE
2slof m2IERyet ARl R BAstol A Rt Sl 12T R 24 Yuesel 5% 7|

oJre Ax a}g ISl }\]-_Q_K]-E_ st 2 q Aoy uqokfdo FEIXE X|

N S| LI s =2

ol
&S oheAl Aol Yoll Algelolds Foll U8l H2 &gt 7layy 9 njoo] A4l &%

=2 =2
o Z7ke AN AR, A B4 L 920] 571 S ARRA} UHSS £ Elsllrt. o]2 E4f oSS A=
ch2 A AlTe] ARAS Alole] @AY BAIS Sef HES the ARRALY] S4S molety, elx

ARAST 2L The ARESe] 0] Rake 24510, olx9] et ATslHct.
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(a) Active Channels {b) Videos Published () Like Count (d) View Count () Comment Count
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Exposure: === Light === Mild  =—Seyere

Start: 2006-2012 Start: 2013-2015 Start: 2016 Starl: 2017
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HOGZIZ WIS 6 @7 HlE HHHE A6 iy s HWIE 207 A4 HIT Ag
22 1-10] ARRRIS] ZEIX 0|5l
== All-right === Alt-litc === Intelloctual Dark Web === Media === reachability@k
Start; Alt-lite Start; LD.W. Start: All-right Start: Media
PR % 100% 001%
0% saemmamamma] 1% 6% 0.76%
P B P ) 50% 0.4%
a ﬁ W B 25% 0.25%
g 0% T % e i (% e — [
100% 100% 100% 10%
A B ™ % 5%
Q B LS S 0% B gaesmm e ————— 50%
R P —— Y3 . O e v 0% /4*\—\—\“__ 2%
0% 7 T 0% 7 7 7 0% T " passS—— (i
0 1 2 3 4 5 0 1 2 3 4 % 0 1 2 3 4 b
Steps Slops Seps
(a)
Start: Alt-lite Start: LD.W, Start: All-right Start: Media
5 009% 0.08% 100% u.!?ﬁ
B 000% ot 0.06% E";% “l-]”l'i
§ ‘% 1003% /..._:-__'_; L o 005%
L e S 1% Py (f L S ( e
2 o' g e 1
. 5% i i e A s
- ceee| B \ 0% e R
& W == == % i W ssmssnnted U T
% 0% = 0% [0
0 Y ( 2 PR B B 0 2 b

Hlops Sheps Slep Slops

10

[ I-11] ALz Gaof Cist 29| B2 (random-walks)AlE2{|0| M Z2}

L Alsete ALEY O] Z|RE ZiQler ¢S B R =9 24 AR} M

23 A Bojchet ojUARRlolA AgTiete] AT 333 Zlo] Wi SN Chet Weke YRR

2 23 (Ribeiro et al,, 2020)51%-80E, 95 A4 £A Ujoi(history)e @ 2L B7F5517] theo],
A4 skl Zauta delse d4E 7ka time dice)o] CREIATE A o] Qo He A
sty 5, Jjsie Auteo] Alojg FAshAlE 2aigln oAl AQIstElR] ke M AUAS e R

a
J#me 743 5 A Y3 (random walk) ALBAolHS ot} AR WA AL AT WAZ S
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Ledwich & Zaitsev (2019)= YouTube®] 8007} o]4}9] Aidofl thsh MU S BA5t0] U] 7HA] EIY
9] GAlgKradicalization)S 73%519c}: (1) Radical Bubble: &A1& 01 =GAFS. W okS wjf H|25F FAMS:
FAeke Aert O%A] 42 398 Boke i d =0k (2) Right-wing Advantage: 7789 &4
L2jEo] fup FRIES o @ol FAIeMt: (3) Radicalization Influence: OJ-&AFS0] 24 A1 52 &

=
2oHaol ZEI=of = &Ec} (4) Right-wing Radicalization Pathway: 58 ¢ 12]50] HQIAE
Hi} S=aht AF9] o] gAtZo =% FRAE R L Ay}, (1)of] tisiA e 24190 7
. (2), (3), (4ol taliM= ZA7F Stk 22U Ledwich & Zaitsev (2019)=
],

125 FpElo] A8 vl Aulaol

Lo
Jon

4
il
g

FA LSS A2 HUUZbe Zhao, 2019)7] 7kt
N1 T S AR U] 24 AnBo] 2 GFL FA| 42 Joln BASIAC. Munger &

Phillips (2019)= §5H 4 22} @4o] 58 Luelsuct ol gAlo] YLkl Zgsided, ol of
A o] wolA% x| HlolelS BAslel ol 8A50] MY KA 4v] BES TuejEOR At W

o
Hot 7i1e] AdEHo] | A 7]Qlehe BH Bakshy et al., (2015)9] Aot WA Flh

—

FAH gUEe LA Puoz Ao ANHos Faglo] FPHHL Qo] 50| o). £

1 = (1):11\:l
E0] 49 FuME § A WY 48 VI AT 9lon), Ra sl
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R AR 2AA Bug o3t AR 9 AleA] =0

FRLMRIS M Ame wieh Zo| Holg sle] ASskE e|A(automated individual
decision-making)$ Wi}, M| FHAIAE R0k ofjeh Clygt ol wyE 4 qick @Al
A 2HADAFUE Wolol FYHE HUSIA w2 ARl S2rh 22D2 ol Yoyt o

D250l WIE: ofel 1A Gl T3S Hush] U WA, AleA =SS AHuT U4 A}

RIS 7HEEA 0] &5 28 giet
1. MRS o3t 0EAA £7)

AR e L oz sl Al EE o8 dueEe] NE H ARgol MAR|AL, wEA Ab
o] =PI Q. olet FAof Loz ot WP A A&z A S APIHAL 9l
o0, o] i AstuLAL ke ke EoF FR, WL 7IY 5 o= FAPE Foisto] tefsiAl olfoixlL 9l
ot SHRITE @A mAleld guelEe] A FWyt ge] HaPdoz WAlshs 3737499 EAlE ZHQlelu
A G HIE, 9 39 olR2 HHA7] ofFgoh
U, Yaart SRR A=, BMa A2 di7|folu ISR ol wAIE HE 4 e o F

N
]

A

IBMOJlA] 20180]] 7esto] QEAA MHAS HlZst= Cithube S5 27HEHANFAINess 3602 of
Aeld el T2ln Al ofERiAlold £9%7] A AA wnelE Mol Uelo] e W
xPEg GAslol 2 ALK LUsHE B ofet RlEIFE S2l0Ith Y 2EAA B 70
) opgel 78 P MEYD 1171e) DRt W Yot wulE

U, Ar A waZ ZAR AA| ARG ARY] AgARR HEE 4 s 27 % UREE dAls
20209 0682 71e22 Y ol=5of scikit-learn H|oJE] ¥}g} 2fo]82{2] 3 Rufe| oe/dS F7Tol

© 5 AEACR 75 H s YUIolEZL o]FolA| L IES). Al Fairness 3602 7]£2] [BMo] 2819)

© Fold 7Iedy BRst ols Oiet dolES Sl =2 5o /i 224an SFlo)7] e
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A3 AT 37878 EES Sl A A AleA =9 37

7IsR oz FHold et ofyel Tl 752 Attt QEAAR AlFEs mold fi7|Aos W ¥
9] FuRlE 584 A ARUEIA Jidet 97K dare]Eo] 2gE|ef9lo] ErhshA WAYsh=
HekS S AR 5t tisde Hste scikit-learn®] 25 @4 X 0% 7159 fit/predicto] FE
of 2k ZEto 2 ALAES] FUS 7I5AGH, IBM AlAQ] EMAQl A rAnES tjofst AllE
ofoflAl FAFSIAL Qli ElolE SR W SRl ARSIl 250] olsfid 4 Q=S Aol 7HEsi.
0|2} Hgo] 7H| REUSS S0l AAARET ofe} AR FAlsh= A=l =2 A4S Al
St It} o5 &3l Al Fairness 3602 7|&9] &Aas E7153 427 B UIEH AT} ofd g &
ghof] Aol oy AxAMog duelE 2734 Aol 7]ojst, AFLZoRETh ofe} AAM o
2l5=50] AEEL ARREE AFIFFoIMS] AR 23 AmEo} HAMENA] w5t Fa]E

57378 2RI A7gH oz 1] off e AAE B JHEARS oAl A Eeg Aleeit

Explainer Explainer Explainer

t User/Business t
Policies
DataBias .-~ T ModelBias :
Checking and * "+ Checkingand ..., DataBias
Bias Mitigation Bias Mitigation BCKING
b

v

Pre-processing — Training Data — Build ——  Test C— Deploy — Feedback
a1 T
h ) L 2% o
. _
— X% e, @ EE

[J12! I-17 <AI Fairness 360>2| AI 22! Al0|Z FHlof| Cf

ok
T
N
1
omn
ro
u

Al Z24E 7]HolAt B3 K] AEQN GoogleolAl 7HUsH What=if S21& Google] tlojEj ¢
~ A:EQo] 2to]822|ol TensorFlow 71 @ T} AL&ALZ Slold o
Ao 2329 S A A 4 A=S F1 Qo JHEAR stodg tileld =Ho] RRabyo

A tAleld 2R oigt oJsE A 4 A= Tl AE ol Al 2
dE 2o tiet 222 7H siRn, E4Acs 2g AnS gofeh WAeR Adesks Viss 4
AlZet 7150l Hold Holl &3to] mled dare|Eo] iRt 2412
olsiE AledozA daeE 374 hdol ZlostaL Qlct. HEef AEES A HAsh U 2T
of ot AARgskE 7152 &oll REo Wt Aus BojFo] RHY] Yot 344E 2F F8Y & 9

=5 Feth0) What-if E712 @A Al 7o) Qlol 7MY TisAcR ARgEH= QEaAl]

“—Tj
[
i)
o2
o
i)
o
o
ll]
\->~

>
1o
e
)
1z
l

o
fon
+
s
=2

o
st
0
ol
P
ol
oh
rr
to
rl
-
>.
Hm
P
ofy

55) https://aif360.mybluemix.net/
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TensorFlowol] 112]& 544 §71& FE 3t & glo] A8 £ =g <l ojZ2j7 o] FE= 7L

At ol 1EQ FEE s5oM URe 4R JIolid el EA 9 HI71E TensorFlows

olgohs & ARl AT & =S UhEo] Fo=2N IS 34/ olnE BOf 12kt s
JATEI. HEo] 28 715 lEdA(Inference) A AR O 2 HojR= A, Ho]f ZQIES A
B5l] m&|(Feature) e AH-87 BAT 2 e A, 7iE oH

o L AR thet A
AR 2 ABste 5 el A 715 B6) QlElElnat WAl sk olileld 2Re 2

o
Mg 4 QU o] ApA L AREAISo] Belo] MYYe Mrh 2O BEE U 4 Y ShEC)

Y
N
3
3
2
3
3
3

Datapoint editor

Sinning | X-Axis Binning | Y-Axis Color By abel By Scatter | X-Axis  Scatter | Y-Axis

Visualize i
(none) - (none) - Inferenc... ~ (default) ~ Inference v ~ (defau\l) ~

@ Datapoinis QO Partial dependence plots
Show similarity to selected datapoint ()
Edit - Datapoint 118

< >»o @O w ), Search features 3. Inspect and change individual
feature values

Feature Value(s)
alcohol 12 1. Click on any

datapoint
chlorides 0.04300000146037138
citric acid 0.4399999976158142
density 0.9945200085639954
8.199999809265137
52
pH 3.0399999618530273
quality 6
residual sugar 12.399999618530273 o v‘ ‘ ]
sulnhates 033000001311202185 Legend ~
Infer - Datapoint 118 ~ + a8 - Colors.
erence val
Run inference __ 2. Compare each model's ®6.88 7.4

— . - . ® 636 — 688

Run Value Delta prediction for that datapoint 584 — 636
532 —584
I 7408 (| 48532
1 6.526
= A M EF|o IS L
[j- = 1 '2]<What'lf o <:->I o-I Ez\l— A 7—| 1S

F 02 9ZAA EJI0] ‘Fairlearn'S Microsofto]A] 7=l E710 24 IBMO] 244 E7]1} opilbzt
A2 Githubs &3l L2422 Ay Fofl ot 712 718 Microsofto|M= d13)E 3784e A
Moz sfARofof & Alg]getA AR B ARl J2ii VjeA AP S8 oz gs wAlst
+ BFE TAIE getslr] $all Fairlearna 7HESIRH siE 712 BMO] @EAA 7151} URTA]

2 Py ey HA By 99t LueiFe] dhstol We MEAE AFSL Qo0 ofef 29 5

o v O
Alof vlaZ2Ao] 7haet J2AA Aldet 715 Aleote] gaels 2RO HId ekt 37848

o] ©2S =3 9it}57) Fairlearn QZ4AA T7|Ale 22X 0z pdlo] 7ky Qe 2 skt of2] 9
453 0|2 Qlol TAY 4 e WIS ¢l & e AE FUHE 4 es 2R o Eof ¢
125 344 wAlel diste] AAr 2 GRS C] QIEAls E mAlY REE Jidsks dlof Qlo] B
Q3F AyR]eo] FHAZ AlgdtaEcsm 2Rl 29 72 7157 siEt

H|2YA o] Egfelo] £4 QA AldEo] A& 791 U F1A], FEnjof 59| AH|AS AlFol= SNS7

-

56) https://pair-code.github.io/what-if-tool/
57) https://fairlearn.github.io/
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) (ke HFTEFESIO AP ¢ /lusiof A3elT 9ot 315 212 tjilely 2a
& ©3 lxlElo] A 4 9lou], sl clolEle] Mol tiet A4S o|w, 2e]

R SAlo] SRl A8 1gS0] et 5ol Aol RIF 4 k. E3 TRt =S dfs
of 7hARoR Mgol JBSSlT ARG 4 9doul, LY IPISES §3 £ WY ATl
Ame)Z B N0l Jlofstn it 53] A WA FAAALS BEIT U AN Y
Moz 78 ANg %L Hfslof Ay L TuE o WIS
2 57 QIrks®) LIFTY) %9 A7feha 9k of2] @EaA £ oblA|
o wneE SIS Bt g G ofel ol cf %
Linkeding] o] uIslo] Alels Geiolld 03t ol4el FATHY 2AIS ThEORH YNF0]
QZHAEl] U 4 9l R o] 29l WAsH: Mol fste] Bt AERoE g2 ek FolA
ojojg Zhect,

1%

N

Faimess Measuremant Control Flow

High-lovel - -
APls ——  compufellafaseiilaincy - —~  compubelioopilisticy
[ — | ! O Y.
TR A o
| | o L | W: .r +! (e [ v |
L | 2 [ =
et Ta et
APls Banefithap laas sach combsnaion of proecied Fo———

deatancs. ML and J§ — -
BTN | Caraprmbigd Eneogy — | =

Dmogrmahic Panty. Irathan Afhriaon s inds AUC. FNR. FPR. THR.

Equasiized iy wic | | Trad v irchoms sdc Precson. necsl

[8 M-31<LFT>2| SFY &8 Z2ll3 222 AE

Ot QEAA EJ10] ARYIS0] th7|Y S-4lol2tH (Ethies and Algorithms Toolkit' 2 Hjo]E] 715U E]
1 DC, MEtA| A & TAAL & FA A sHE gjsh AAS0] 2o 7idet o224 334 &
AHEo|A O] daelE o] go] BVt FAlo ZE Ayt darefgo] B

R

9] Holy &gy} FaE T 3 F8ol e AulE o= 5L, AR

AR

==

rr
0
rr
ox
o
o
o
Lﬁi
o

A elaase ekl Usw, 2lA3Se Uk 4 ol WESS ABsh] ds Y B A
59t} S8] SAIST 22 RO clolE] U LTR)E AHgo] L ol Y Tt WARISO U
AE, o8] SoruE AVjE Aol duels WY PACH TN A ojE Aedel £

w2lo] |

ifte

ofo

rlo

Alsetthe o] £7J0|th59) Ethics and Algorithms 712 @112|52 7Mg Ustl |

58)https://venturebeat.com,/2020,/08/25/linkedin-open-sources-toolkit-to-measure-ai-model-fairness/
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st Qe FAI ARAARNSO] JiEo] Fogoen AR 22 350N AR Ashe
5 S5 245t igsh] dieo] RIRIGHolM Tider eEas FZN 2] Aleles FHA g

250 HIE ¥Y apA oz defsiEch
E OE eEZar 344 E20(Deon' e ol Afo]ola meMES ISstHA Al 22 JNUAt
2 5tog 4FY A AIAES &4 1 4 RS =f= E71924 Driven Data A
a0 7 % =it Ao J2]A02 Duty, & 9F-5 2J0jsk= ©ofQl Deonol2te= olEA1H i
AAFRE opfe} mAleld I Al9] TRdabgolAf LAgst AU 4 9l

VS

© w8 2AEES EAtS0l AR 02 AFstL QIAlst] 1 aPgo] s nlE 4 s dUA
olal Mg 7teet HoRIgE AlEshs e SRR QIthe0) ojejos FueE FHES ot eEas
S7l0le Y HistollA] 7t} Algshs Lime', AIZTAL tfsh Clofe} Afo]AdA 31 27 AlE|of|A]
di

232 AR 3484

1. 7Rl A2 aE

7t o719

=

P22 A9l 9l= Al(Responsible Al)61) |l F0f 7]ulsh Ala]et Folof tha AQ) Ql= Aol
tieh Arantet =, ARAS SRt Qo A=l Al ARl o U2 7Hl= SRl 3A
(Fairness), sjA47F=Ad(Interpretability), Z2to|HA](Privacy), B9HMd(Security) S02 1 FA|S

o
o

i
-

59) https://ethicstoolkit.ai/

60) https://deon.drivendata.org/

61) Responsible Al Practices. URL :
https://ai.google/responsibilities/responsible-ai-practices/?category=fairness
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2 glou] WARleh AR AP 5L ST & ook, TP B PR Al ol A A
wlo] AMA FUEIL 9l AR R0 BRI L8R AASS AFHe Zol Fastty
ARG 32 322 J1E e Ao Sad QuEe J1E dolelt sKn e 2A

rljéo(blas)g 55 G 4 glon), oe] HAES Axlrete fAdoR ghEE 2HAS P

S, B335 280l it PAIR SRS AMgS) 2BL RISk Zlolck. AB - 983t 5 of
| AR gele] WHE mefsln AN 40 SRS ZIEE olF W] st AEEe
ANYFS CAQISTOF ATk A, BFL FFT AFI] A K UOES Bk ol
ALAR ARAI9) Clolell Aol 832 Btstolop shal, HolE AL WY % SV EAj
% 9] Tolck. Sloleilo] it 7t ol %, AWIe] AlAEle] Bt Tl mat Maat cloleiilo2
BRe Pado} Atk AW, 3 WY B2 95 AL ATsof ek =R 0T WY HES A
Agt HolEle 53 A48 HAES S5 AAH] WS OIS, ol A4KoR A4S He
2.2(feedback loop) oot dick. oiRzto R, HEAS BASRe Zlojck AEL} dojelo] Aua
S ot WAlos Ble] Auso] o) C BAO A Belo] K| A FA0] & Kg
N——

57373 Qo] 22 o475 d(Interpretability), Zeto]HA|(Privacy), EQHSecurity)?] ZHOA AlC]

_| 1w

NSRS ARYOIES MM k. TR0 AXIAE] oy 922 APISHL olsfd 4 ik
SRS uste Zlo] Fasto] olo] Cfgt WRYoR SERRS SAks ORI 7, &

AY 0BL oS 5 %S 7 52 AWK k. EGF 712 AL WHOR meloluiAlS

Lﬁi
g
rE
=

ohjzt AfBle] UHH Q1Aat JRIMQl AFOIN ZejolwAlE g nfsforee ZAsta Sk upAl
02 32 ANAH0] 9y Mol B0 WAl JEdit)z ASaolte BoHY SRS A
51 Qlon], Al W Aleleh RS AESIT Yok olgf e ARYere FAsk: A ol 12
2 A% Y2ei5e] SRS Uolol 0L U UPE Sk 100 o 2ot ) oA
A 52 39T Uck. ol59) AR A WY B B vidleld By doleid 75, 23
A e 9 BA, ol8Alel Alslo] tigt ol 2 BEE 4 glon] el Holxloly] vl A

o
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2249 [T7|d0] IBMO] IBMAFEA(IBM Research)olA= <2020 AlE-ofo]| thst 571A] AMq>2S iy
3oy ‘AlJt 4 Q1= Al(Trusted Al62))'Z orSojuf7] 95t w2 Saizt 718 7hxsich IBMS ‘Al2|st
Al'el= 32 off] “2AA(Fairness)’, 7Hx]1A & (Value Alignment)’, “73714(Robustness)’, “A4H

_]

’

71 (Explainability)’, “EHAd1t 287K Transparency and Accountability)” 5 tHA 7H] 7RE-S RFAt

% 2R & 9P APl 2AE Ale AL8Ale] Mg Xjgist,
AT WIS T 4 S VI81S AR 4 U0 AFAS0] MGHE BE G O 2] of

7}
€ HYY 73 dolH Bol thed 4 A=SF Al Fairness 360 7! 59 282 At 1 g

7HRgE(Value Alignment)'S &35t A5As 718 QAAZe] Hedut §84dS, 7471/d(Robustness)

2 23 QlpAls o] A47ksAT ZUL, AW A (Explainability) 2 £a FTalEe] At

S48, ‘T8 AU Transparency and Accountability) & 53l ¥112]59] £F541} 42|50 of
0

3 Qzie) eziol Wage 7|5t ol
o]0} ofje} BMolAT: Alo] chl £t MQlye Zastel ARl SwolA Al oht F
AS AP3E B Uk AR IBM BRI TABM Policy Labjoal= Ald] cat 57b] 4] 7fol=
2 AREICE & Wi ALRRlNIRE Astel AWARION WAE & ol @S ks, Uex)
Aot 92 YRSk AU 2 A sjo} Atk Zolck. £ vk AliRole} Ro] Tt A Al
7t chpstn A 9EeAE th2r] g2 Adopiz Y] TE 3 S Susiolits 2
olck. Al WAl 7199 GBIl St AxTEIAIE B Selet AL} ol

S
A 2ol ABE=A] ARAIA £Y5HA S71sHoF etk Zlolct Ul ¥imls AE Ui 270 Histo]
oArE7g gt ofrol tishA EYE 4 lofof eths Aol DRAToR AIXNARIS AEsh= Ji

AA 718 oM 57878, B, B9 S0l tieh AP BIAET} o]fiAof gith= Zlojt. o] BlAEE
7193 4R @A Aolste ‘%%—FW]’%WOMOF ke Ae Akl oA|RteR IBMojA= "AL @
E27]U(OpenScale) ol2h= AIRY 45 ZHES B8} At} ALREAA| LS F5l Aotel= 7HAl=
S7HR= A, Al SAFER w2 olafish] Al &ol= AdYshs Al =M Atsehd BIAA7 e |

WS YRISHE 2. AW GDPRS BT 142 248 4 JE 7|9o] BE dold, 7122 RAlsh:
2 5ol st

62) https://www.research.ibm.com/artificial-intelligence/trusted-ai/
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3) MS(Microsoft) Responsible AI63)

O] IZATE (j.e. MS)= ORA (the Office for Responsible Al) A8-S £33 RAHA} Q3R] 5 A|AEIQ]
Aol oigt ARG HA| Q. pA|FCR mjojAR4AnEL "FA/J(Fairness), AlRH&LMA
(Reliability & Safety)’, ‘Zeto|HA|&HOHPrivacy & Security), ‘ZZA(Inclusiveness), "FHA
(Transparency)’, ‘A 7}(Accountability) 5 oA7HA] ARl vigog AU Q= AA S Szt 7|
= ORI ok Ald= 375 tflof jiths 578/d(Fairness) oF BE0] Q1545 AlARIC] QPg/d
2 ol A2/d&LP/d(Reliability & Safety), HOF U Zafo|BjAlS oJopr[oh: "ILeo[HA|&H O
(Privacy & Security), ©fet Ald=0] de] olgA AREY 4 Qlojof st O] ‘ma
(Inclusiveness)’, o]-&AP} oSl 4+ Qlojof gtk "£1/d(Transparency)’, 22111 e} &of gk Izt
o] AHolZYo] “ZHOlM(Accountability) 2 £35l ‘Responsible A(RHQZI0I= Al)'E LA = 2452 &

of. MSAk= of2igt 6714 &2}AQl Alo] AR, s, 719, AlRAte] SOl AlE 7iEste
S=lofof g2 =3t
OIFEQF oftje} MSoXe= UR-E2AdE] s T AR Al @ tigh AVIUALE gt 107HK] A4
(Responsible bot : 10 guidelines for developers of conversational Al'S wH st b} 9Jct. s 7to| =2l
of AR QI 7\1]5— S AHEH, ADF AEEE Ao SAS YAIZ A, AlE B ABlA 9F2 Al
7t AHgES B 201 A, AT AR Relte £85tl Q&2 WAlSEE AT A, At
Ar=olAl %%3}71] g 4‘— A BAL A, AI7} LOJHAIE 58 4 =S & 7 59 Y80l

|

ﬂJ"f"

. EFF MSKoAE AlZlso] H8E w; w=olat7] 9]
S Aol AAIUol, WaA 5 Ceat AEskSo] ZakE AWdA 9sls egFelt. o 84S

S5 MSAP} 7189l gl QAIA Algat gt AR ) ofeliAl 2 st 2e 4%
2 4 9t
W A1

1) 7Ptee] dueE & F

2 1719 7Pt <LTe% 82 A4 LES 53] oL 22 ABAS LRFS AR
S ANIE v} 9k ATole A LED of3l 1] PAl]
claf ARIRoR SHEt Eln ol obEat Bado] it e AL AN Tuejse] el of

63) https://www.microsoft.com/en-us/ai/responsible-ai?activetab=pivot1%3aprimaryro
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[RHAIAO By BY U 3YY BY Wor 7

A LaElE ANEAPT Aoz Jidsto] AbEo] A Thsd, HiolE au wiETHoM A
oF 22 w28 A, a5 d2jet AFgAdl itk FE7F FESH SUHEAl % B9

AR & R olns FHLE 7R wfdAe] A= ALY, 201964)

7Ptes AW, 'EaelE Ve dAls S sRRde =T 2R Yty . JPes ¥ae
St o BE ARRZ 29 A9 99 &2 HlouA] gfan, Y] Ea} HoS S 4R
3ttt ofoi A, “AREo] tigt A S Sl YaRlEe] AukEe It 9=AQl AR AREo] JofuA|
U= o2 oloprlstaL, AR, Sk ol 292 &3l YarelE shsoll AR HofE7} BEEA] ALg]
w2loll 275t 24 4 A, F8Ee AR UAl '2uEY 538 S &8l garejEo] Eklof
ofsh Aoz LAY FFPLA| s et w2t BadS Altstal, oA, ‘%‘ﬂﬂé | chet
AS 89l oAt AlRIA A 71 A FEsAl e ol dariBel tisl gAs] A
& Ze oSSt Qlok oA, V1] 28442 Foll ¥ES VIRto R Al AulAvE 2] At

= L& 2 A=S GAISIE, UReR A2 F7H ‘obmd Favdd st Be'S Ff ofF

R Aol FaEoR Qlsf £AE FHEot Ao =2HA] (s T2 dEokL Qo

PIeSE ¢i2E w2dd2 2 V1Y § AER ARl EuE A Al Eadior 2 AlE
zotgion] RIZ7IY AFoM QIEAls w2VIES SESICE ot nHutellergAid+e, 201
969). 53] ORAIEE V]2] L8 S ST RN OJEA] QU WA 4 Qe AR 295 YA ¢
et AAIE =it 2oy SPECRE TR wfd oA o] 8RR E deh AREAL # BF of} Al
S Au|2ot Argdofae] AREAR] ofsaARtE B Estal AR AR g2f9f 8 PARA
9] o] gt Aol & EUA] A=t AP A HTHol e, 201866). 3t du2]E B Ve ® A
|20 meta] afstAl AgAo] e 4 etz AlRAolal AKX a9 Aol AlAlE Bt o
(o]<€El, 2018).

ol
I Y

=
S
LIS

_@

o9k

ol

2) 718F ARl ()R A ERA], s Alew2lBe

RO ‘euels Qald e LI 0%, 1T7|9e Zadh Aeolis Heid Jjuse Lues
2eloh Basto] TRt AlRS MASHD Qlck A, 2 ABASYIAY (F)TLEIERAE AFAS
2l SsoolEle] HPYS V] Y3t A7S 202297 4R T ML Zolatn wECE
(R)RE T2 Aol H|(NLPI9H AIololsiNLU)E 7I9o2 A14M02 st 9lc.
A 8 RHU 7jEe) eliula 280 288l KONAN BOT, h8e) H3

al
P
wA6He ‘Konan Analytics’, F2d 212 7Ies Hige= FA, i £3H& AlEsche

64) FR179IA2)(2019) 7|92 Bl : UoofElA ~ ABAISAIY 7182, 2019915

65) Tep7| 9 RATA019). AFAS 714 A} AR PR E)

66) olEN2018). 7P7ke. YIRS Kl o) : HUA AR OJA] A olg} 82 B Ba.
TASae | £ 5683, 52~55
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A3 SRAAE 294 HuS Ag A 2 AeA o] 45

‘SmartMatch’ 5 of27}A] Me|Ag HFSD ok, (F)2UE|T 529} KAIST, SAISHL, Hol A%,
Olo]3RALE So| Aojdt AL A Al 7i] BES JHAT Ak A, ABALS Do) B
IS RS BN NG Bstuat stof B, dolE % UBAls R0 WS B, &
SSEL, AZfsHE AielEg TSkl opAjstoz Wapy BAS ¢fd AZSh £71S Aol Has)
2} 5t Zolck. o] ¢ls) TARCR WYL Bk 5l TRl e N SYATE 4
doln], BAR WS Sof Addelo] M8 AuE Btk 1 5, WYY BAski AR £,
A R ClolElS 28A 71ES Stieh spae 8
A7E 59l ratiolElet AlREY MY SES RUeti, o2 PA-Yek-AAsH] U3 Ty
Rstel QBRSO ShaRdel Hapg AN 2N BAIS slastuAl st SEE KL
S ol ARk Aslez Fges & E
-

il
2 glout @) A% 39 472 AUS

furu

23%0] 1Al 2212(The Al Ethics Charter)§)g AAstol B3 o 9ick. o] @2lagel 420
of AT 9lou), o] A3 hFelo] Bkl BRI ARHEI A
2 AABL hot Wore olishe A Fastctn Ak of SlFe A 574 oAl 377
A% wAoz pREe AR, 719, O, Hol 3502 AEHCH<EVI-1>ET). AW, Akt <
Al A0 Qlojd AIREOR ABKISL AZS PushA 5] U3 =t A, S MANE
Che A, Q1] BEUIKIE EFsloltt M, ABASS off AAARE el o) 2ol Hag

3 At 9AS ZRlRT: RN QgAls WA U AR 9AEL AFAI50] e 2A HEE

=l
i

o
ot

i

a2
o
Y
>
lu)
=l
39,
I
fin)}
rO
ok
)
olr
=
K
Ta
>
=
>..
f
oE
fivd)
1o o
I

Ho2 AlgalAE o Ho] gule WHoR A}

8afo} Sick AuYIAS mEit xjatoR 2Eo] AMeln} ojolgge] Svoly Al shl2

67) Sl 3R 5=2l88](2019.10.23.). Q5Als +2]4). URL : https://kaiea.org/aicharter
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2. NHEAIY0] R|TA =

7}. EU9] GDPR(General Data Protection Regulation)?] ¥12]& EHA

GDPRe- 2018\ 5 259FE] AlfE]|il Ql= EUS 7H)IGgHE o o2 Weheh 2&2] AlZ(Recital)
o 9P 2FOz ool FFor dEo] ot HHw QIsHA AFEHA] b2 HElE sl Ql
EJ438). 199549 EU= 7i01- E ¥ 519l ‘Hlo]E ¥.5 X|A(DPD : Data Protection Directive) & &30
o A5Als H YuelE 22 M2 7]s0] Ehtea iR eo] st 2016H GDPRAJAY
2 tiAlsto] 2018AFE Hat]o] 2lad=of A& ofMITHolHE, 201669). GDPROA = Fal2lE &9
A(algorithmic transparency)d} TsiA] A5t £HsH A H X 2](fair and transparent processing)©]
RS Addlon Risahd oAtz tishA “ds 2+ Hel(right to explanation) g Atk Ql

o

=

L

GDPR A22z200Me 2ujdd]703 molsiM Atsotd AMEARS AlRtstal glon, A3z, A4z,
AIsRoM = FEEAC] H2E BASHL itk A22Z0M = ol5g SAC=E o|fR|: JIIFES] A}
o e FHY FEE of9A AL, AT AAA] g ot HANer JERA PAA
27t Aa=lojo} st HR|E S S QoA o]oE AVl 4 e dWE Algliof stk

Al3E, A14%, A15x0M= He]AHcontroller)’t Y-S 4, A2|ske oA FEFA|A 2
mpARa} 22 Absehd QAarEZgo] oA Qo= AL QJulfle R RS A2]dtol QlojA] ol s

-~

© Zits FRFAONA dgslior gtk PAlste itk &, Rl B¥e Al RS e A
o2 Xhut ZBWAU(2016)7D2 o5 HY¥S 27 H(right to explanation)’olﬂ}ﬂ GDPR2- afiA{slt

tt. GDPRY| Awode FHstal 373 FEAYE HslA FEFANA 27t Alsd 4+ e A
BRAOAA s AdS Alactd e AR ASAleH dalso] Alsshks dt =24dst

. ofslE 4 g 2A(black box)el B ol gl AHE5Ye] S BRIE MYS AlFFORM £
o
o]

o?.l

#F

68) KISAoA= GDPRU-SA|QNIEIS %0f 92 URL : https://gdpr.kisa.or kr/index.do
69) o]¥E(2016). EUS] ¥12]& 1A| o]4et AAIA A]/\PS. KISDI Premium Report. 16(12)

70) Zenkalye AlAQlo] QRATL ZRA AR, 217 AARAE, Tl Alzle, e, IR ol Bt
52 of5ep] I ekl 292 xiolelo] Bt AR 242 Wloh] lel AIERE A1gal o
AR B gejo] AFSEE AR Aletn AolaolaH0019). < nelSo] Sy Yl
: GDPRE A 0=2>; Q1)

71) Goodman, Bryce & Flaxman, Seth(2016). “European Union regulations on algorithmicdecision-making
and a ‘right to explanation’”. 2016 ICML Workshopon Human Interpretability in Machine Learning
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A3 AT 37378 EES Sl A A AleA =9 47

L}, 0]=2 FTCQ) User Artificial Intelligence and Algorithms72)

0] A9A 2 Y3](Federal Trade Commission, 0|5} FTC)o|A L 71AA LuelZo] Heke 71 4
Qov] AhES WAAPIL ASZ 4 9drke BAIE QAISIT olo] lest] 91 shte] Wetoz 2000
H 49 <AlR} di1g]Z o]8of thst RX]Al(User Artificial Intelligence and Algorithms)>S 2HEstH v}
ot sl AR 7190l al2]Fo] o] gAte) HelE HAfsh dels PIAI7I7] Hall oEA 5=
welohor sh=Al Aol HeshAl WetsS AAISHL Qlth FTCE 7|90 Al & 21252 AREst
AT o, @FGsHof stoi(Be Transparent) @48|AlA 4 7Hs3lof sto(Explain your decision

to the consumer) ®@3-Aslof 51 (Ensure that your decisions are fair), @314y} AZ7H=4-8 21

pas)

2
i)

of 3}H(Ensure that your data and models are robust and empirically sound) ®A4-S ZH5]of

(Hold yourself accountable for compliance, ethics, fairness, and nondiscrimination)x 7}&3Hc}.
1) B8-S AuF Zi(Be Transparent)

7V WA FTCE AMgAlel Aaat8ote ALgale QTei5a 22 58 ALGE QlolH 8RS 7]
QFSHA] ofofof sttty ZF&Sitt. J2jil Ol HolHE R34F &9 7|50 TAE L oJ8AE
9lat SEE SolUA|gt ClojEllS Asks e il tiS Zojslo} @t B ere o
= T3 ololElS 2AleR 21 Folsfiol sfui, tlolel 2Amo] Ssfof
g2 G2 uR|Hog A8FIMPL Al 34 sadAlY] AEE Z|YteR SiA Absekd ARES Ui
o= aBIAIA s HRE FHoPA Lelok sto] aulAPE o) ARlstn RARY HuE 24

hs
g o Qe HeE 7M. 4 A sfok gtk

rlo
2

HJ\

2) Al % 22[E0| oJARAH0| Chol AH XA MHEE = AUS Z(Explain your decision to the consumer)

£ Wilas Al 2 2u2i50] ofs) 2348 APl oAl AvlAtolA osior dcke Ae A
ok Al AR RS gnalsel oA AslatolA] 22ia 2750 ese %%, olo] theid vt
o) atebA] Ashor dicks Zlolck. E3 ATAZL AMGSIA o AHS U Ao 2Rl 9F
2 F 992 £Ys BRI, LneF] A Akazlo] WAR: H9olE AvlAlol g W] &

Bjof gtk ARAIRS ARISEL ot

72) FEDERAL TRADE COMMISSION(2020.04.08.) <Using Artificial Intelligence and Algorithms>. URL :
https://www.ftc.gov/news-events/blogs/business-blog/2020,/04/using-artificial-intelligence-algorithms
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Al WAz 244 (Fairmess)2 8hwsty] 9fst s AI51S AIXSICH Al APlshe Asla] omH(lep]
Z)o ot APEE 2oz 2 9] theo] ojo thsiA Fol2 7|20l o] Wesich. YuelEe LGl
7] Aat AFRE 32 ZlHoR HAEstlN AWlR FoFE] el AbHo] WAlstr] e s Zol
of 3tk E3t tmelZo] Ysle cojeld] Badalo] oiat s £ cfejwiart SYRK] ok AR
FRAMIT olol WhE mEEls AmolqE Apdo] WAlsA] QeAle Hlstn Weld Wast ke
Be Zadith ojatoR oA ARElE NS ARSI DT 4 Yt 71812 ol gAlo) 1

Aolot ¢

&

4) dlojEjet 2of| sy FdS A, ASAY BFdS 260 € A (Ensure that your

data and models are robust and empirically sound)

U W ARl 289 clolelg ARSSkE Aol 2Este A3t ABsHs 20 do]
Elo] AePge Uejof G Uhgo] TS Eet Alnolt melFo] AP} o=t Wyt2

AESHL ZA| AFEAR] @47t IEAl SAAY @Al WHES ARgsto Ejlstl AEEE Bavt

o)

5 MdE, =2l 374748 & vRrE/gol et A ZERa /1S Zi(Hold yourself accountable for

compliance, ethics, fairness, and nondiscrimination)

oixjgto e wTRE) WO AUshA ol §AlOI W Wsk: A WA sl LAF &
ke Sl IS WAL QUEAl, TS 2R 4 Qb Weoleg Jutos & of%e] o

opt geRtA], HdolEo] &S o w2A 22 3749 AI7E 2AEHAl deRleh 22 AR

F

2alo} Stk A £3 Al ZU250) e RUAHE/2.8/ 488 WAlsie} stol Aele 43
2 2 9 We nefshollc

o} 2 K5 R Selrtolzalelns)

AR wmeiEel Qilel it elel 2 G URA HHA J1ES A 2RA Wbt
ot ol2iat Hato] chSs] SIs) FUoIAE USSR EANS YR SUA Alet 2

73) TE|2A R EAIR SR RS ZA(2000). <K RN Sel7tol=atel>
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A3g AR 3787 FEE 2R

el

>
12
>
H-l
i)

l-r
1
N
O

& AlsE7|s0l tist wejrtol=afels Hasgt vt Qlt}. o] FEj7tol=efele] EAR A5 AR
BAFAE WAL, FwAL ol8AtR 2ot PYUFAER AR FHUE-S Zsh ok Holo. £
A7 8 7]&0] Ao F-&5UAS AL 9=t 5-5/3(Publicness), A12/d(Accountability), &
Al’d(Controllability), F37d(Transparency)o| sigHM. 5-5/d0ld A57d87]&0] 71t oA =
&2 Fofof stttk 7igold, AER/dolst AR |e2 Qo At 5o MQZu|E HelstA sfiof stk
+ /ot SAd2 AFEo] tish tiuAlS uhgistal, o] &Xte] o] gAElHE-S |Tish B 5o} gty
ojujolt} or[He g FPHL A5FEI]sol o &AL, ABIAL, AlRIQ] of7do] wigE|ojof Sty o] 8T
oA HAE FEE FUNehL FRECloF §ith= Aok 471K 7| 2YAlS v O R stof RRAIE=R
ok

FAEE AR A AHEH, 7R 3578 FEs] Al 71e/ig Al ARJA] AFEQAE )
Aot ARE]A oFRfY FofAIS-S st Ald/dE BAslor gty 1] 2|8 HikE $AIs] o]3sto]
AFstAY Zidsta, A apdof] oist M2 F-Rote] AR/dS ehEsfjof sttt FAE HalA=
A&EA0Q1 24T 7]=A AojgAlE oidslof shal, F34de &Hstr] YA e Al Bago]
BlE AlssAy, 2497162 7SR ¢dotof shtt. 3aAh= 359 o]dd Rt A& sadtol &
385 FHT 2 Q=S ofjof 5tH, o &R He|E HASHL A5/ EAN][AL JAFARIO] £} HE
= st AMREE 7P & =S dflof gt ®35F A5 EIeS 8t AlE B2 AfY]
al 7

OFAsta o] 8419 MeElUS BXlste] EAIAS

rx

2
rir

S ERRER N Tl

39

m\o
iy
)

0] thahiA]

= A2 4 =S sliof sfn opA|Y
02 O] gAt JHE RBsHA 0|85t kon, AlFolu Au|Art njx]= FAQ FoF ARl mefst
of Yigstol £Y/ge FHEsfof o). niA|HOZ o] §Al: 35792 FHoA A o] g2 A Hofok
stof, AR/e] FRoA o] gAY wfAdS SAISHL Qlojof shal, SAIYQ] FHA A5/ E7]e
et ol&9gS defelior st £8789 oA ZNAFGLLZ tiet HAlshs AZ= +¥shoF itk
aid weitoleafele Rt matd RUgHAY] #A thieddolele At HFA

FHUGS ZTT SN F2olztee] oo glct.

e a

_||>4v

ek
fru
=
Hz
ia)

d2]Es JEd HI7KAIA, Algorithmic Impact Assessment)= EU U]2ju}sl7|& Eupo] 2to] AQtut
=8:50] 201849 New York University?] Al Now Institute E 1 Ao|A] A|otst maf|2lQ] St Reisman et
al., 2018)74). o= Public Agencyol Tel 2n2)% AwrlsA % M2 vato] 7%} AHEAS A

T ATE JPWI BRS T

74) Reisman, D., Schultz, J., Crawford, K., & Whittaker, M.(2018.4. Algorithmic Impact Assessments: A
Practical Framework For Public Agency Accountability. Al Now.
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ol BAEEE0l ©E Afel H W 350l tieh 9T Bt F4E e ¥ E7HImpact
Assessment) Z2 U T3] 7]9kstal Qlct. ofgt Y FF =t 55 ‘3—! AT AARFSONA E-HEIA]

U U, AIAE TReRRE Public Agency®} Ald=2 871 2AF ol A= oA HE 2 EOfsH
stof FHLARt 7HR, ARUE, ALAL GAIIRMARS0] AR o Z]ofg 4 QA gtk dlofl 2ot
At
1eE FFE B7F medYaY] a2 ohEat Zo] 3 oA TR o]Fozitk: OAlRY A
UA|(Pre-acquisition review) @%7] 7|3AE 7] &7 YA(Initial agency disclosure
requirements) @8]4 ©A|(Comment period) @A AX} AE ©@A|(Due process challenge period) ®
AIA 73A] TA|(Renewing AlAs).

A AR A 2R DAME 2SS A USRI LAt A OE St 24
sHAl gt AR ez, 7t 55 SEOAl Aol Abseld AR AlARLC] A& dish Frtd 4
A siEezH 7| 550 AlAE =0f] dish FAsHof she w2 mefd 4 Al siee Aotk
o|& Fu2jE Ay oAl WAM FR F AE7tet dafE TiY FAPL B ofF gaelFe] AR =
A, dlolg Ao oot WA, A2 AR, ZipikE WA, ARARD A ed(@dolu @79 7Hs4)
% == ol S0l sl =ofstal At B7HE &5t Al o AR5 25 |t Al B b
SARIME ARk FEiE AlRiARRlo] =9 A FRshl ¥ 7RE AlRIAE]Y] 9R Hertsei
El AHA| g7tol] tiet meuls wh=ot =00 AR o]Q]9] du2|Fe] At flol 4t ke 4%
IREARIIA 7Hdke a~tsHA Hok Ul BiA WA Zat A& AN e R F= off THEY
Arep AlRIAte]ete] BEES RASHA Hof, ORX|eF AIA 784l TAIE Sdll B7F S F71HoR olF
of ¢uelE YA 2o whoR WA 4 e A A= AT 4 A "o

ojgt A2 mYHIE ARG AR 7|H2 Huth FR2] AROIM Fa 4 Slok iU BR=
AFealel oJAFAR (Automated Decision-Making)?] 22 & Al B8 A Qof djv]ste] g2]50] &9
A ALY QI HREA DA Sof st AAA A](Directive on Automated Decision-Making)2
ZHRIAL QY] o] ¥R ARShe =t F SPUR AIA B4 &S Aljbstal Qi

Algorithmic Impact Assessment vO.8

=i mz

b

Risk Proflle
Is the project within an area of intense public scrutiny (e.g. because of privacy concerns) and/or frequent litigation?

® Yes
> No
Are clients in this line of business particularly vulnerable?
® ves
© No
Are stakes of the decisions very high?
O Yes
® No
Will this project have major impacts on staff, either in terms of their numbers or their roles?

@® Yes

m SOmBIete

© Impact Level: 1 Current Score: 9 Raw Impact Score: 9 Mitigation Score: O

(2! M-4] FHuicte| 2nelE dekN 7K Algorithmic Impact Assessment)



A3 AR 37878 EEE 9l A A Al =9 st

of Lt ElAES] AoiE 4 9L # ofUzl, Y Github’01S 53 /1 % QRA M Sof Ajofe
2% 9ICk. 353 oo} AR St AAlo] At gl meAEA ot 600l 2ol el Fe 3t

3 Aupof| M2t dueE JPF v Frs =I5

ol

75) open.canada.ca/aia-eia-js/?lang=en
76) github.com/canada-ca/aia-eia-js/issues
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[RHAAO BY BY U 3N Y Y

e

panl

AN AR S doll et AEA Aqe =3] AlMAoltt olfe AN AR FA da2iEo]

U 241 Yol Ofet ARE g Zlo] BoKsol JPg7] mhRolch. 1] mhRo] 251448 370l
et 71E 4752 F2 8 clojEl(synthetic data)2 o83 ¥ B Ag2olN B3] M
o-]%\? 77)78)

2HE TN BEAY A9 AT 4 9l Clojel Bee} 12 JHBske Wlo] thpslel EEN W

5o % BHIY 3747300 tigt Algefold d4e2 At FUEHE ARAT SHIMY 5787
= 72 URE, 554 589 374482 F28 Wgslor sl mizoll AN 378782 A8s] of
A2 U, ARRAL 5H9 378482 (LAkeeY] 2 Z2) 7IA 578789 A-gol &olsh] mizolch

2 AoME 7P HlolEE ol8ste] AR DA Y tlolE EvY B2 &% A Aus
HPY 24 92 AU, ol5 AR Movielens ClofEfo]] A-gsto} B7id Aot} & A AolA]
AREEE Bl Bt A Fole thad] £ W Ao 7Tkl Qlok offe] £RA 2= FA

ameize) AN} U W, FRAT 31 4 SR YYS SolM BPYS BRstuAl slgon, B
RF

bl

1. (3891) Gajane, P. and Pechenizkiy, M.(2018) &L

<On Formalizing Fairness in Prediction with Machine Learning. FATML: Workshop on Fairness,

Accountability, and Transparency>

W 250 &ot] dAshe B3 A 052 e o] o) 244l Aoty of
wsolof 5= SA12 W 544 (protected attributes)olakiL Holstet. of7jole A, AF, FiL, A9,

2
Foll, 7HE] gE 5ol = 4 AU

77) Tsintzou, V. et al. 2018. Bias Disparity in Recommendation Systems. DAB: Workshop on Data and
Algorithm Bias. (Nov. 2018), 1-4.

78) Mansoury, M. et al. 2019. Bias Disparity in Collaborative Recommendation: Algorithmic Evaluation and
Comparison. RMSE: Workshop on Recommendation in Multistakeholder Environments. (Aug. 2019), 1
=17.
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Aag Alzeiold 71eh A e A8t 5787497t 53

72 SR B 4 glon, ol AlAR] o o2 sto] oEF Aelsttol w2t of2i7t
Al oS W 49lct. Gajaned} Pechenizkiy= 7|AI8H5 20| oZ0]| QlojA] 34 9] 71&E 471X]9)
Nds a7ieitt. AR, ZHo] o5 abgollA ¥ o4 d(protected attributes)S BHisHA] AHSHA] o
3 g ‘H|RZoA 0= 344 (fairness through unawareness) S 7HAICHL St} 241, o2 TiAMS
o] o &/4dut g waske o, 2 o521t Ut o5 WhPEA 02 374 (counter-factually
fairness) stctal gtot. AW, AT 57/d(group fairness) = 22 2§ Ukl oI5 2320 79 553t
gtgs s d5sfof ke A2 oJulsitt YAl 7iYl 57874 (individual fairness) 2 AR 71912
oI5 ZARe FARSHof g

271 718 7SS 2okollA A nstA] 4td 27FK19] A Jid2 Attt AR, Arde]
573(equality of resources) 02 E£7 7[Q159] o=AQl ARt EolA o= ALY Tigh AE|A

oEe] =55k FulE S5ttt &, ZF ZiQlo] AMIE9] olol Y5l oeAor o= ofgut Ao
+ AFhel #5/g0] Agd 4 9oL, JiIEo] AEsHA] R dAAoR B Ris 22 4ol
2I51x] oot =t EMfE, V]S 759l #5A)(equality of capability of functioning) 0]t} o= ZX]
St 3¥sh AdEol disll ARl R Bd EAE2(0. o], A, A, AS 5) 22 71Fol lojA]
Yo 2 A2 7HE QTR Gl B AfREo] RRES|of Sttt A Uittt

ol

]

2

2. (38972) Yao, S. and Huang, B(2017) &+

<Beyond Parity: Fairness Objectives for Collaborative Filtering. NIPS: Advances in Neural

Information Processing Systems>

HAl2ld &of 2|1 8t9] & shpQl NIPSO| 2as =Fo=2, ¥ dHsy 7|9k 34 duelse] 57474
= AR 71E 38d Y ® B0l FEo] g2 Welil, MY Mze 3784 A Al
it o= olgsto] Bosfjofshs AT 2 A4 U o5 QAL A(prediction error)o] 21HEA] ok
AT oI5 AR vl o SISl ottt ol2fst A BAE 7S w9 o Sn
(learning objective)oll 715t =573/d(unfairness)& & astsh= £4 42|55 SFSAA 4 QU
Eob shg=ao 34744 AYE A It ddErel AErtE 29 2 At e BoS
Aot A 719 HlolElet AA| glojE(MovieLens IM dataset)’?) R&g5 ARESIGIOH, o]=0] AiF

AR 94 Aot 71E 394 Belutt Fou, 292 o s AR 4 AtT AR

79) MovieLenszl= Ato] Eof|A} 6,040%2] AREATR} 3,8837119] Fato] Ofsl] AFEA Ha Mosh= gts a4
St Ho]E & https://grouplens.org/datasets/movielens/1m/of 571%] o]t}
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3. (389 43) Tsintzou, V 9] (2018) A+

<Bias Disparity in Recommendation Systems. DAB: Workshop on Data and Algorithm Bias>

ALJENQITE, A1), L8 SO Choret Rolol AgelE FHAIARNS BN BAE FadiA 9
o ZAAAES AgAle] 513 Teiste] g Solat Blet FBS FANEL AAol

7V Hlofee} et A RS &ste] o2 215 offollMe] o7l HojEY] =@}, 34
22 98] 4 dolEd

SA Ao o 5

a

| >
o
i
— =]
"
1o
”iﬁ
E
ok
S
>,
=)
1°
oZ
.l
r =]
)
i
ri
i)
ol
¥R
_\1
o)
re
-1
=2
>
\J
f
>1
ol
_,d

T 1L O HA %O]lf‘z)]—ﬂ'_ﬁ_-ﬂ}

(reinforcing effect) S 407, 7|80z AHEALS STHeHpolarize)sh= FAQ0 avkE 714S 4 ot
= A= gxd:

F712 o] Aol s Hef EvdS 2L & e FAY ¥4 Yar2|S(re-ranking algorithm)

= AIRtsit}. E3t Movielens 1M datas ©-83lUA| HolEloflAe] Extgo] ¥ & Extd3 420

L 719 WANsHACT

A2 v d

_5'<_
A2 4 Jdoke AFolot. HaliM Aot Bl i*d/\li'%‘ﬂ %“j—i glojE| = *}%ﬂ

rr
-lol'

4. (Q934) Mansoury, M. 2] (2019) |+
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Workshop on Recommendation in Multistakeholder Environments>

ojle] ZFHAARNAL WY Y A0 o Yol ofy] duelEe] WY S+ (bias
disparity)} 27 /g-5(ranking quality)?] E2f|o]= @ Z(tradeoff)E £752 A7} Rl et 7]& A
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1) User-KNN &172]Z(K-Nearest-Neighbors Algorithm)

User-KNN T2i52 AL8AT 713t £41 ¥nei302 K-8 ol% dueisoletn 20 o2 7
TH5] AR AL vl RS A7) 9ol AHEAL usk ulsst & B7i] visst 320 o
MEwg ul, kYol 0% ABAIES N2, of kYol ol% AIgAS0] MedH YRES FHsEE

Zlolc}. 0|2 Alo2 Uehw chgat 2.
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nENk(u)
Vi) \E( )JSim(u,n)

7 AF8RH uol| Thal, ko] 71 QK ARALS A o] ALgRle] ol AT N, w2k Aolit). 9}
T AL Rols oy ZE7E QIR|EE offl ARoNe 7HY Wol ARRElE APIE RARE(Jaccard
similarity)2 AF83H}, o] AFIE QAlE = = o]l A ALK 4 Tk Vwi) e FEE e
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e F250] cste] SeE] o] £ o) FBL ABAL oA A

2) SVD ¥18]Z (Singular Value Decomposition Algorithm)
SVD 2ielae @ e14Bsl(matrix factorization) W 9] S, W Q153
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=
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]_
A}
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Real Data with Unbalanced Group Ratio with SVD + our methods
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Real Data with Unbalanced Group Ratio with user-KNN + our methods
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OXj FANAH A4 0§} A7 olEAoln YHEHI FHS RJ7] Yol U A0 LA

(Knijnenburg & Willemsen, 2015)= "FHA|AEIQ] o] @A} F4] H7toel S &|Ast vf Qlct. oY 2@l
FRAIAE B A7tEe] SURQ WUE Sod A7 KAsH ste] Aol Az AT =
st Z1oiAIEt ol gt B4 79 AEA APUATSE Aol W S Sl AN ek
A Pt ok

oA FAHOR MIH TR AHeE S FHAIAHC) Batgo] oishd APt AlEn B
7h AR AL Qlot. e o 2= Algeld AmEY oo Z|Rtsle| duelE HIold =9t FAskle o
(Ribeiro et al., 2020):= 332H10] Hi= 5Fdo et ¢4 24
UmeiFe] PR AT BAT 4 wof Qo WA Btk Euo)
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Arejo] AFRALR slol2 mAleld BElo] IS 27 BEAstEE X|Ysty 9tk o] Qo= MicrosoftAl
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7199 Ale2E olle FR AN A=Al a2 Fo 2aE 384 HEE ol =5kl 9
=0 7t tj3A 0 2 EU9 GDPR(Gnenral Data Protectiopn Regulation)S = 4~ )t} GDPROA = &
12} £4/d(algorithmic transparency)ollA] 575t £ FRA] AR FRshL 9loy, Aiaat
o] oJAARo| thefA] ‘Mdule Qs W' WAlsty 9t} Ul FTCOAE <AlQb & u2]= o]fof of
St X]Al(User Artificial Intelligence and Algorithms)>g W E5te] o] 841e] H2]E B 5517 Yol Y]
52 oA #2slof steA] LA CR FASHL Q. sHlolM = A5 EARR] #e]7to| =5 E3l A

SE71e0l AASF T US54, AR, SR, FREeR AL Q. oo s du

(] - O O O
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215 9T/dH7HAlgorithmic Impact Assessment) A= &l d122|50] Ale] 3 550 oA & Q=
I F7HE vt oot Y BRSSOl ARMAURE ARAL NS, JNEARS0] MR e
Zlofske bl 710 & 4 Qlnk YuelE IS AT 1) A A AERA, 2) 271 78R 3R
G, 3) vIETA, 4) HAEA EDA, 5) AIA ZBAGAR Ud £ Qlt. o]t 9 Bl
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Dol A 215 IS Bt 2T 4 e VY| e & Sle aUoR 8L
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3. ZAAIAE Y P et AlBelold Tt A

ook

HULEY 7I0] S5 20| ol §AF ST TRl B %@@oﬂ F2 o] Alg2old A3
A7 AT B AT FHAATO] HIPHS o]§xt 159 Udolelo) ofolel e nejo)
u1g 3 54 A2olHo) siF vl Afol2 PR £at YeiclolElolA o84t 15 780 27
o2 JIsHH WK Ee WSS BAsts WS At o BAo] 9tk oS s ¥ ATE A
TR ATLAZ A A, THIEIOlES ol 85 AEA FYUTWER J]3te] 23A|A0] £
o8t 5o tfsh ol 84t 4 @Rl tet 2RATE] WePde] Aol HolA|, S, Fuo] vl

Hapdo] Exf 49 Q1A ol 8x} Hloje] AT we Ea) rﬂ% o] AlolE B 4 QA A,
A

0

Oll
é

U od=E ©
Aok Hlole SOdRie] FHAIAE B guk= At AR oA ofH Ajolg Bol=A|ct. o
AES Holl 7Hdez At 35715 tlolEl(synthetic data generation)g 0|85t HeFdo] Ajo] 5 &
gion sig YHES MovieLens?] AA| HlojE o] A-&3ict.

Algdfold AdoiMe 7V ARGALRE 259] H7F A8 HojEE TEl o] o83l User-KNNxzt
SVDY |55 o&sll FHAARS FRlsiA A AUt User-KNN ¥ir2]5-3 o83t 4 7]
O] ARAPE ASdlE At § 55 Arr Pug FASNRE Jo] ERiEo] dugjgoR Cls

ot FueE Hgs BASP] A Weter s AdoMe Jdeld
£ AAst H Afolg 29 4 e Ul 7] HEE A Ul 7] W2 71 ElolHE o
oo

Yol Holal fllont, AA| HoElE ol8eh doie ¥E =

ook

Ol'

AR FAAAHOAE o Aol ARERT User-KNNwt SVDF 2 o HEE|F(collaborative

filtering) Wl QJojl = ZEI= 7]8F WE(content-based filtering) &12]& & Cjokst gfalo 2 byg]
50| AFgET T2z ot A-of|A Aokt djolg Zof WRo] RE FHA|ARIA HPY Aol

WRAICHD ZEAIE ofick I3 o AP W L WY Aolo] oS 71E B Aol
A% 2ol )2 AEElGo 02 ol T3 ofe] ZRF] AMAA WP Kol UFS 53 &
st 7lolg 4 9k A5 Aol FHAAG oo TR LnAES olgaA WPl T
£112 BoliA] 2Qlo] Wasj

4. FRAAE 94S W2 B e et Beslel

o3 o] AR SIS AUA 7 Hobse] MEILES thfoR NERAE KRN L)
F BNl O RAS meleln, BYNS WASh] 93 YHER YRS et B RS 9

JRIK0l WP S Sk A1 UDAS AN Adol sl BEA Ao} shsslct Bet A
ISR AR BRY WHIO] SO 95 §o2 et aslo dhges A

o | oA, BEA 52 ST v g4 AtEe 'gudE 3444 S RENoR hdals
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olo] 7]glo] ©5 matlojo} FITh oA 5 CrRich G Whest Bag

AE7Re YTRE MEEE Roli LnE 3P Wst Rojujstel, 2uelE G

o ot SRR APAuet ARBIR Folsh AElojo} Atk BEYCE E T2 AIEE LuelFol
Hoj

Mo
d
-~
o
-
o
lﬁ
D
55
o
£
rE
[
>
e
Fo
ol

IJ
I—:

ruE
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A28 A

ZRN2E FTRIES Chret 20l0] ofs) Hao] WAGI. WYL 1) AnE A4, 2) LwelE 7]
Ksololejo] Hao] %1 ojfolct. SHAAE] Haol

nxle 92 olu] mojase] gAlo] 4Y, +=9 dM dil2lE, Epstein 9] Hgaw A4y SoilA

o r
r)“
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ol
1o
=
ol
e
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_|0\'
ml>

ojo] &el= u} 9ltHe.g., Caliskan, 2018; Blodget et al., 2018; van Miltenburg, 2017).
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Al A ERpEe] olelg Sol g2 AYIE ol
o] AoIAE Aelold Tuk UEATE Fah dlolel WA BAS F) FHAA WAL 5Y
2 oItk oJugle ZuS =k olgf tlo] AL AAS B5) THY W L S 3 WU
A Al=o] Baut ojoj2 eItk HolA olojg £t
APHET BN, T B AT U AR 0|2 9ish ML sk ofefet e,

7t 084t B g7t Ao AR F78749 4 7iEeHconstruct) B2

SRIIR] erEE]l ZHA|AEC] ZAA T

re

T2 thio] AEAolS Fersy ot o,
R WO Y NAS ALSER Sk S SMAASI] AN SAo) met ML st
L Y7ol Qe 4 ok AS TsioiRte, hEA AUl SAAARe HolE 57 J1Eg0] B
Qs

o2 YshHE ofelet 2 54 A7t Basi,
3 7 Aol 519 RA5S BEsiT

10O
E.'
FsoR BAY WAt ok ol F9) HMA Ao

> FAAIARL 24 Ao o ojebA
ER CIECT P ERC R S
H "o Aol BIHR Apde sk Zo] @it

v O

OHH

o
> o]gAt Bo &/do] vigsl= AEARE, SHA0IL BewA] o= £/dol ofgt IPIARE, HIAAA
07 o= AxRA APH, £7 o|Ex[E, QIHAS EA5IX| oo} WA= HAAR APE S
WEAA] G2 Gt 257 =AlE 7hdl ol8At Eo WA Ate]A o] 3 Alkes} =
o7t Badh YHS ke Aol B asit.

o

ot ALof|A] AFEsE User-KNNut SVDo}F Z+e dA™E|Z(collaborative filtering) W Qlo = &
= 774t WEj2)(content-based filtering) d12]& S Clofst grAlo 2 otyalso] ArgEh F2os= o

g a5t AR AE dyg]Zo] sojutal it} AAshes(Federated Learning)o]U GAN(Generated

o= 20

Adversarial Networks) 9] §2] 50| A& HA, HFY] AlS UHsh= H of2fF0] AR A

A

sitt
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FAARL du2l5e] 5747 2R AblA AlgAte] A2 (accountability)e] Go|ct. &, FHAIAR
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