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21) SNU AI Policy Initiative: 212t 1825 A3 o] Ex.
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ol WAlelA ®A|, Bl AAEolof b Asst V|l thid BEd
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23) The Executive Office of the President of the US, “The National Artificial Intelligence
Research and Development Strategic Plan”, National Science and Technology Council,
2016, pp.26-27.

24) European Commission, “Artificial Intelligence, Robotics and Autonomous Systems”,



302 Ei= ¥ MR M15(2020. 6)

N4 52 HEFAPA A/ A= flollA Aulid npg} o] @4 ql¥d
o ANAFE] 27 7|Htolat HAloll A H]%
ok JA3A s dHE dlolgel g 7w 2 &84 s b4 o
oh f=gk dargsel 7|NkeE BAIA FEel gt E-SApa o] of| JHR1A/A
71714 0% ZajgkA|of il wekalA] okt B HlolH =
Arell el A - A - Ery A 1 G=g) 7R TR IS
opd At dare|Fol oJgh A4S i ol Abgto] YT & Qi) whet
A dlolE ] A ol A o ¥ R] k2 H 3 (unintentional bias)©] #AYE}FAL,
gloJg]e] ‘A 4l A7 g oA o= Hek(intentional bias) TdF WA 715
sith thold= mgAdelM ] Al 4871l tisl] Yobral AFAPE A/ ¥
Aot PEo] oW o]t QA el Alws el H g gl sl
o] HEE 314l

Ko}
o
Iyl
2
X
rE
ol
S5
2
4
i
ol
FIF
rO
of
>,

r
N

tot
2
of
ofk
i)
o
rﬂ

2) ZBMYS| ABNs Tl 53

Statement. Luxembourg: Directorate-General for Research and Innovation 30, 2018, p.17.
25) https://ai.google/principles/ (: 2020.5.17.)
26) https://www.microsoft.com/en-us/ai/responsible-ai (¥2l: 2020.5.17.)

27) Oliver Fitche, Su Yang, “Artificial Intelligence: challenges for the financial sector”,
ACPR-Banque de France, 2018, pp.7-8.
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Al (target marketing) & dto] 59 F=2] 713
o] :L°/\H]X}7} A= A s 2
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= = %‘33_ n)=2] W @ Hopu|g|Ttel A Tt =
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Asshe WA o7 nAofA FARRE S sAY FA E dlgs T EEo|Eu)
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T AU AE Algetal AR 5S Basto g Ry 5ye date] g AHia
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28) FEARBRETY, “AeAe ZE AR Aulze] o] BN 9w AW, D.gov Trend &
Future 2018-2%, 2018, 13%,
29) o, “=le] ERojumtolA B Bl 247, A6t B4EE Alex 2016-04, 2016, 40-41%.

30) Bonnie G. Buchnan, “Artificial intelligence in Finance”, The Alan Turing Institute, 2019,
pp.11-14.
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31) A% - A9A, “Lneuiiel TEsle) 22 FAFY, FAUSTE A4 AL2s, VR
HEks], 2013, 750,

32) OECD, Artificial Intelligence in Society, OECD Publishing, 2019, pp 55-57.

33) FEEQM BeWledTH, "rlileld Tk oAl EAALE R, 2017, 69,

34) 5918, "[Ed=gT] B w2 dad e Helavt FEs oy, wizbEA, 201975,
http://www.megaeconomy.co.kr/news/articleView.html?idxno=91721, (*F: 2020.5.20.)


http://www.megaeconomy.co.kr/news/articleView.html?idxno=91721
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& ) RS AR HURE AR A A B
§2 5 e oF 59, AolelE /12 FE3] InBAe AYF BES
ZoUASE HIFE 7l Wialolt), 334_'434
A SR TS A ae) QFA )%
e Aok @Al = flolA vl AR iioi

| TAYSE ATY £ 1% 2 AT 2% A A

35) BIS(Bank for International Settlements), "Innovative technology in financial supervision
(suptech): The experience of early users", FSI Insights on policy implementation 9, 2018,
pp- 4-12.

36) A, "QlerolHla SAsHE A3 AP Akl 229 AHA rAISE 243 R R Ay
(2019.6.17.), 79.

37) aske - A8 - A &5 o - AT, 58d JdeAle FA a7, 38HUd, 2019,
13174,

38) 9Jo] A, 1339 o3}
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A3 A 71eS £ dolel7h dAs daglsS AR A vlolHE Aghy]
=, 2 el FelAQl o]k il AbHe] B AE 4= Sl
39) A Al 71 Aol A ] 2P S ABZE 4= Sl 71E9] ZHeHlolE 7 A
Ho] = Ag, HlolEE Ak daElFel o] ole A, A A9
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40) o7, “dmelse] Ty AWFsA, ALt AEAEA o UMER offols] 2019-2,
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MQle] FAT A, AR AT - A - BEEA) AR TH— A

£ 59 A oA Helat 919 ol EH?E AEE A2 AE BRE s ﬂ
Atk T U] glo] 1 GRSt F2ol 7k Rl As ALS] oA o
ol778] T8 HolEel tidt ST oAl vlElEiA AX L Qla gt r:
a4 Aotk

SPA A9 SAPIC) 2018 o] % 7t 7] w3 QleAls ¥ GEldH AL
oA “ZelolHAl'= flolA] thE “HEA} ]
8] AlAgh gl Folnt vl 2014 399 2e](USD) THEE ZAE MES
A AR e dAgtek ol gk A 5 oF 8%W @ (USD) & Zefo|HA|
Aol FAFTE o] A7 QAR gt ZefolmA], Zefo]HA| A, T}
o[ Alof thgt SAA A, Bt T& XEgeith O Ads F PR 2016 6
4 sk ‘oAl Aol gt FHTPAE A EZeto|HAIE Y RETA
(subjects) —H|o]¥] (data) — 3§ 9] (actions) == (context) 'o]2k= Ul 7] F2
Adel 71Mtal] AATchAD EUE 20169 UAY @AAA S 7|X 2 8] 7t
o] NGRS AFER ol F= AT FAlo vloly FA2] JiIP RS
3t A2]E 73kl GDPR (General Data Protection Regulation) & #|%3}aL
2018 5E5-E Algstal itk oli= 1995 AE=Hd /A RAF (EU
Directive on Protection Directive 95/46/EC)-& thAllsh= 2% Hojy Az
Ztell thst ZHQIF R Q) Frof, vloly FA|ol thisk A sl 2Rk Al At 3
A A 55 72 g2 F stk GDPRE EU 9lofl EU AYI&ES 1S

41) National Science and Technology Council, “National Privacy Research Strategy”, 2016,
pp-3-5.
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F 3k &5 SAbelE A8 Wizl AA Zb=re] Al el Fast ot
g1 gtk $ejuEtel A= 20209 1€ /iR s v 370 HE el %ésm
o, A KE o] 4l B #3t WE—olst AR -, YRFAT o] &

28 ARRS Foll ek HE—olst JHZAEH-) 7dete], #e] & 1d 27H
4 kel =53] #3195 %ﬂré}ait}. NAYEESH & ANRJIGE 7FAE 7d
=S F3t HolH % g, dlolg] Az W A4, MR A3 ¢
7l AR % l:r:ﬂolEi BA/gg0 WA 27 A, AP 8A
o] x9] 4 Jj R ZV]@ 3t (MyDatat2), ‘AR ZAIYH 2 Q17K KH.
o st 8-S Jéﬂﬂz‘ﬁ o7 o|gsto] HAe} & dAslele A
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i
_O;
.

MR R 5o q}d NRLEE ARSI S] Q1A o] ek ro 2 et Stk
FElvel =Rl 100078 s o2 R R dgoll Tt 914 ARE At 5
T 62.9%7F vlolE] 3W& & 47 Sl 2ol JlaL, o] F 45%:= W WA
o] ulAsItha Seel o 4xpArdE T \:H—QAQ o3t dlolg &g ‘Fdosiy

7F 70.2%% SRR AMAYE AT aF2 ‘Fo)F] FAo 7)o w7} 84%
2 7P =gkt QAR AE R A4 Al T3 Q91 ‘An &8 TYEH
P3ro] 96.4%% =A YERGth MAGRE g MulA Fof o wiE/kd
(34.5%), 2 (22%), +§14.7%) 0%, AAAYD 2= HEZ I /AL
nhel’o] 47% % 7V A ZAFEATRAD) TS o]2|3h Ank Awl o] 914of Tt

ZA}@JM &) elojE] 7]uk A149] 34 Hof 5 st A oAl
NN QFAS 7140l AFFstaL Qs AWl g Al S thRo] Kl ZajoluA|
293 gasol At Fgeld meisjorst vigel tial Lol ahzltt
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42) 7iQle] ot 554, HA5HoR ] Ar o ARAL YA F sl 7oz ARle] wloly
28 ”Ti""’ 228 Jefete] Yok AHIAE TS F YRS e Aot dE W 5L BY,
St Tl sl Al JIBRE thetol 39 %’jiﬂﬂl Ags) REIAEa, e, BEd
254 —rzd T 22 AHIAE 1S 5 S dle Aol ‘HloH o e JidhE wHEr

43) Wi - 2laleE, “ulolEi3H, dloE ZAle] AlF, B7IAT olar&Ad, 2020, 7-11H,
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AFA s 712 Wy} dldgoly £41¢] ghte] wef “gdojsy 52 o]
8’2 HILE ‘Precision Medicine (0]} ‘AU R) olgh= MZE 25 A7
Frow A 4 e Al

tejo] Fuuka glrk. YU n ond Hp)e
3

ko] -85t JHE Shel] Hopx] FAZ 02 Ao 24 AR o] Abd e, Fd
A5, A7 Tl oA Bo frad d3E EEetde A SRR Sty 2
AE 7R A, $Ap JfQleke) 7R Q1= DNA o] =, 32
DNAE 7H A3t Bgols FAd R mEy e el dryekde] D]
715 gtk ofgjgte] W wjtel] £ okEE Folshtial stof i, /lntr} oF
=9 o] Yethe o] gk o lvke Ak gtelshAl H itk bt
Lolu A, 71EF 9Qlel| mt HebHE 59| el Apol7t vh= AR Qe
b olgfgt ApolE FFA R mHste] FAAMH BHdE V=oeE & AW
(one—size—fits—all approach) oA Hoju} Btp A3t vtolr) 7Este +
< (personalized approach) ©.= tHY] AgS 7hsAl s Hela YUs
9] 995 2 4=t} $=(Watson) 0.2 ] & Ak E&2o]1 %4 X
A A, AARE AR E BIES geks doellA S dEAs st
ICT 71717} Ao s dejvsls A Adsuris Adso|vhad) AAA oz B
A9 7 Hgo] MEeHA o7 Frte U= AdsdellA, R deulS =28
& AEe HassowA AW S ERY Qe 733 7We] HY|E

F}.46)
Ao gE= 2003 I A2 A E (Human Genome Project) 985 2 A%+
FAA GEA EA3) o]F FRE o] £ TSl UE0) F (tailored personalized

medicine)’©] Al IATTAD FT Fof F43] WA A3 A5 7=

44) ool W8 dRAZ 13- ofFF - WY - AL - ARE - AR v - AAE, Bilols
welelEle] B ¥ 28-S gk WA sk A3 A7, HABAR AFEIA ZSKWRRIY), 20198
aopsta WAzl RS HalEh

45) 1%, “Z2d8 Aoz A #3 @ AW, BiolNdustry A|1313, 2018, 5-67,

46) =l olgn] AEHe OECD Hito| wEstA, 7iEwe ol A 43jdith. 2005-2009d 71&
) o oJgu] Z7H2e 9.0%, OECD Hie 3.4%1, 2009-2013de] Zf o ojgw] Z7kg-e
5.4%, OECD ##& 0.6%Sith ol 22 717t =W GDP S7he-s EX doldrh g, a&
A olgn] AES B3 FUAREI BAA F} Wk BATY, 2017, 208 Hx
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olF EMjE st ¥uoly A& =

H o5& TAX R &8 5 oA ¥ Aojtk. v, $xpwiet A7) ohE x
St AR #A4 0] o gL shrb=t 24S 9 J Ut 9lof, Au|d1H 23]
(National Research Council) &= "S55 tiAalel] ‘AU eh= 808 %3
N4 T710] Q57| oo XA H Gtk 2015 1€ @b} thEo] Y
olg AEAE (Precision Medicine Initiative, ©]8} ‘PMI") = AFuA] 2 2Es}t
A YU EE B FES W HUTh4Y) FellA= 100,000 Genomes
Project’ & &34 20181 & 109k 712 f-=}e] vt Ekal 24

Hoz YR #4 A9l BT, D2 F FolA
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A 2

& FAE A Fo|ths0 suets FEen ool B m8E 7]gogith
2014 3HE 20219714 Al E 1L Qs IAEAR AAISAS A% A &
A AFdell 5,7889 9] olits T8, 20150l vl & - v] AU
T AT YT (LOD & AFsti o, 2016 8¢ #&r|&xeks| o 9o =
7 Ak ZrAE F sy FJUog Hoph AL, BAEAFX =
20179 AHe s ARehs WEEIelhsD e E A= 20199 78 ¢
glufete| Al 2HA| A 02 Akt Q1 F AT AU E AU el 43 %

At}52)

o5 T thE T8 o= A9 vEA Ak Ao} 554 HolE
SASTE Aotk AW 4P'E gy ¥#X o5 (Predictive), oI¥

(Personalized), ¢ (Participatory) #H= JHo59] U

(Preventive), &9
7 54 T ol Folt)sd) oE 5, vl=re] wh, 3| A3 k=0 AR

47) Francis S. Collins - Harold Varmus, “A New Initiative on Precision Medicine”, The New
England Journal of Medicine Vol. 372, No. 9, 2015, p.793.

48) National Research Council, Toward Precision Medicine: Building a Knowledge Network for
Biomedical Research and a New Taxonomy of Disease, National Academies Press, 2011,
p-124.

49) The White House, “FACT SHEET: President Obama’s Precision Medicine Initiative”, 2015.
50) IAFA §E, “vloledx 2kQ] Faldeg, 2019, 54

S1) e, Al Al AUelE APEY, SUDTANME, 2017, 8 HANARE 201795
2001971 Ak B fdolo] 2 EAXEA Aol 4309 98, B4 2FY lmAuls
ATE A FeT SN ARR PAIRAZE ] 2019 94 FUF Agoletn ¥,
BANAR, VHelEeln AHe SR JUoln A WS, 2017, 29 ok

52) 7 ISARFAR, “EF AL PUAR Aul2, ‘e M g Ag A, 2019, 159,
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HA 3t 11, A 57])S (Electronic  Health
Record) & QA-of] Apka o & 7488k 4= Q1 == 3} ‘Sync for Science (S4S)” X
REAER QWH%U}.%)

(3) Zalo|HA| g2lzlnt Moz

dUosE gAh] flet] 7P Tos AL oFF - AAow gk i1
Edel &3t vlolHE Fshs Al A F5 E (cohort)” T-F0] thEA]
] - TSI ol A FXI8k= gl
| AF-8-80AF] (Korea Biobank Project, KBP)©] th32] Alglo|t} 2008 *
- A& O]jr A A37) A K3gskar Qlar, 1771 ey el AAjst 14
Ak 2o A st skl AR -S| ES] A (Korea Biobank Network,
KBN) & &2l oF 837t W2 IA|Adg sl =] A-zpell Al b=
5D AR AFY O el A ek V}?jo] A=), o714 = HiatE
FTES v O R F=eloA S5t v d S| el rEstal BAAEE
Hradich v E s T &c}58) o) vl
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53) wpgell, “ditt 7Y FAARR 7N gdels daelzel 757, By T, 2015, 3.
54) Paul Wicks - Timothy E Vaughan - Michael P Massagli - James Heywood, “Accelerated

clinical discovery using self-reported patient data collected online and a patient-matching
algorithm”, Nature biotechnology Vol. 29, No. 5, 2011, pp.411-416.

55) AU - AR, “B2A] ) THE 9 volEl BF Wer, BA/ERAATA FFA ol
A46%, 2018, 11-16W.

56) 7B - WY - BIE, AES B vl 959 BAelE olmrt AT BgshoR, BANY B
gk, 2015, 7.

57) QA1 FU R&D 2,2947) ATAle] Bokelo] =% 8947 E3] 547108 AN s,
AR, 2017 FYFPNAALLH AR, 2018, 10-11,

58) AdEEY, “IAIE YARMAMEA JA] 9 ARFIY S, 2019, 4.
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VAR A, AR IAAARI7H, RGBS vsst 2308 a4 7]delA

T He T ET} o2t V])do] BAE thFet Briols HidoleE AHA o
2 ke Z9ES S dhsigier 20199 92 @Y BAoE ol A
u =]

AR AAARE 7, SRIAIE 2] B s HElolElE | Adtste] ARt
Al AF g5 mgk AN= 2020955 2029974 Hoff 1008 & RS =
7F vlel @ v¥ldloldy 7% AFEE R8T ool ghth60)

W7 20 A EE o]ojA 1 gtk JIDAFEZIZAE ¢
7 o]& At 97144 85 7]4 (Next Generation Sequencing, NGS) & &2
= MEZE 7o) SsHaA Aol Q= AIRE Hlgo] F455] FhAste] 61
1]=19] 23andMeb2) & B]EE RIZHIAIZE skl o mr]e] ohd Ak
AZ|1#o] fas 494 ZAHDirect To Consumer, ©]3F ‘DTC)E Al&e &=
A =itk 2017d w3 FDA7F HE2 0% DTCE -5 &QlshdA &
57 A 71e] QA7 v A FFElo] el ARt Aol shato] A2 0
2 A A7} o] HTE A wTrelM = 91, &
A3l tf3k DTCE &]g-8ta 9a, DTC] thah HEe] A7} gl Y&
3607H, S oF 30070 @l gk MujAE §8skar Qlth63)
2016\, 127] 9ol sl DTC7F &85 L (Arg el B ebdol w3
502 133 Al2%, 2wr]de] ohd fARRAR o] A4 A =
AL dHgel] B g AT ZHy), 20199 2€6ll= FANEEAE B
AzAC] 137 FEol izt AF5e7t 5-&H3om, ojgl W= 114714 H
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59) RAlw ulglolg ZTWE, hitps://hcdl.mohw.go.kr/BD/Portal/Enterprise/DefaultPage.bzr, (<.
2020.5.20.)

60) TANTA e, Aol 2, 11-129

61) DNA $7IM ¥ si57Ie 197090 & o] ¢ wgol] o8 Hx=2 /e ¥ dxe AFPARL
MHlEZEAE A A FAA A DEX(whole genome sequencing) 7|HellE AlZkg H]-go)
438 aTE o]F A 7MY siETIee]l AsHEA ARKELE Blgo] el FhAshela,
BEEE ZopA Stk BAY - A7 - A, “gdelsel AdF A, KISTEP Inl 155
(2016), 22-23% A=

62) 2212l AlJEdA] DNA A 2Idk 7|EE FE3E ¥ 8 55 Algshs WS &3 Ale] DNA

o=
NEE gold Exlg Bujd, AAEAE vdg v 4 9k hitp://www.23andme.com/en-int.,
(-2 2020.5.20.)

63) AIEAAR, e AP Al ARk Hz F0, 2019, 8
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th 57708 Ay FEofl g DTC 302k HAPN A QIGA] AlRAR 0] A3
1 gIeh6d

kel = diFEd AdelM AR BAE BAE wEoEE A5 24
AU, Yo} /i Wee] ARE E3tsto] wlho]E] BAS Algsk= AR} 7
e gtk AEFAE A 28 i YolA Bldole

o34,
AEIE e, ol g 42l ¢l M e

oI5k o] B delBE T s sl KefollA] EAd) A
th 201699 o2 ABTH A1627F AAH T, 39 TAQ AR RT| =0
g - o] LR Al Aulo] T 71 0] vhASEA, AR FY|%S 2
ARED B8 A AN WO 5 QLS e AZE A oG
ae RN B, A3 AT, B4 9 0§ g 244 B BN B
W 5 Qi et A FAZ ol @A slA Aol Bk BRI T )
AL, 0] 87149 oAt welnt e @A FAPE ot glo] elefat e
o gotgo] PN RE FHFAAL Fe YPoIhod Eak 1HUH] =017} i)
2 38712 ol 388 #A2 So] urelon Selai Fgo] A
53 g, Wl Eefolu Al Falt JUFS vIFE PAEE Sof Ak
Vo] chdshe wom

S5Hnk ‘;‘*31 (USD) 4 o

1 hS AAGEle] 1% 19 33T Eel(USD) & 19wk i 57
S E (cohort) 75, 7% & (USD)+= & -, 1%

=] (USD) = THAIAIA

64) AIEAAAN, ool 2, 6-8%; WARAN, “IDTC H74 AAAHIZ QA AMARD 2mIA 3
of Qb B4 A2, 2019 Bz 149 Fx
65) ol “TIXGRsAe] Fa 0 AARD, AREANIAFL ol LE 2019-03, 2019, 58 olat

A=z
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7=, 59RE G2 (USD) &= dHlold ZejolmA|gl o5 7ol wjdakaict.66)
sretolmal g} 4l¥] @A (Privacy and Trust Principles)’, "Hlo]8] Hel 4= &
9 Y19 A (Data Security Policy Principles and Framework) & S}
SromM, shate} ol & Ao} Zejo|mAlE Boal] 93 =8a 74
AR s AL

(

b

Y

2o
ot

(4) dl==t zpEo| AR

Zefolual g} vhdete] JHolss 9 7] AE 2t ol A, AR
2 A R gk WA idolnh Sl fag R o= 1A
Asto] A2 Q1S 4] Sl #at FRE, o749 QA=
Y s A AF T 24 - AE - A S A FE T o] 2T E
w21E 8%, g4, 944, DNA, RNA, &2 So =z goJarh(ygse] 9 <F
Aol #ek WE #2x #1135, Al14%). EU GDPROIA= 47 B (genetic
data) o] thsto] AFAR1e] AESHA AE FAS 3l o FAAf Sl g
AN E et gejsto] el fFAFHAl vetR A= $314] (acquired) 574
LRIl PAIEE Ao A 2fo) 7} QIEHGDPR 142 (13)). Lol 7114
<ol DNAES sk 719 wido] E3ett(HIF RS B ek 1
g Alx AlD). v=9 YR 2PHFAH (The Genetic Information
Nondiscrimination Act of 2008, ©]3} ‘GINA") & F+d7g1.2] WMo 54 2l
QMERE opfe} 7150 AR/MA] Edeh= ZAow LISk g dTH(AI201%
(1) (A). A2 A 32 2|2 Wish, S ¥o] A ah-gof g3t 7%
740 Wigh 2 oheFst o] froll 9l 32 Ao ERE AR E olsfish= Ul

Q)

> e b

m

= SAZE ATk o]2fdt AlZel FES dol E8 9 (phenotype) °fl Y& |
A= 4% 28s 38 A 7S SASH 0 ofdlst L sk A S

66) The White House, op. cit.
https://obamawhitehouse.archives.gov/the-press-office/2015/01/30/fact-sheet-president-obama-s-pr
ecision-medicine-initiative, (£d: 2020.5.20.)

67) o]o thEt AAIE 8-& The White House, “Precision Medicine Initiative: Privacy and Trust
Principles”, 2015; The White House, “Precision Medicine Initiative: Data Security Policy
Principles and Framework”, 2016, pp.1-10 3=
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%18} (epigenetics) o2z o7t tiFE L QUEk68) Tejuf kA AwlE A
g 9 bdof st HENME FHAARE 3] IelA Fo=E gefstar Q)
of, Bt} Fele] #AlolA vietE = GDPR¥I+= tix¥th
TAARE S AR de] EWA, TS, I ALY AR
= & NS AAA SAE geld = ole 28Y A, AAe] 7
n o] of= FE) DS THIAE HA} o5 ol wA S ZHEthT0)
ojefgt o]frollx e =712l WAleA = ARt 7Y oh
sl 35 o Zed BRoE sk oE S0, fElvee R E gy
o ¥3tu]= Z10F Bl QUUNIERE ST A|23% A1, /AR ETH
AlRE Al18% AI1%), GDPROIME IR L frAks 7S] "5k Mo
7117 K (special categories of personal data)’ ¢ 43+0 2 Eoh(AH|9x%
FARRe} HAE Agueg Wetea] =% = AR (biometrics, H}O]_‘?_

X‘]E)LC_ XT"}, ;g:;zﬂ’ 'tT}B], JEJZj‘jq, Z:l-o] 7H?_]_0 )\hﬂﬂzﬂ- /‘ O]‘— Al xﬂz% L= GHE?Q

BN
2,
—
09&

EAof gt FRE DAHAREAT ol§53 D FRUT Fof Bk WE A

=

B 219222 A13 A1F). AAYEE AFdolghd 7 747 158k AA1 A
EAS a0 R 3kl ol U Fot A WHEkA gon HE Ao oF] A
g 5= QlojA JfQle] FUAS A5 HaAdo] F FgAH, MY Bl &
Z A AAFEAN A2z A105 2FE, A A2x A133). A
AR Fo g2 Q1o FUd Fjlel| QAN FE flofEE tinlo] X~

68) 23|, “FHAE et Fjd AHe] WA, =R A5H Als, YEaE], 2014,
52-53.

69) Aol Uty ATolZAt DNAZE AR fARE o]z Blofe] IAFGex dF F7At jolrt o
oz DNA ARV} 943 dx|sl= AL ofurh

70) o]YE, “HAA AUl SAARE Bl FHE I3 IR EEHA ] 1F”, HE 47295, WE
3], 2018, 605-6101 2=

71) WEEA1193] - Al RS, “ulole R BT slo|=ael?, 2017, 2.
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=
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JJl lﬂﬂ—‘?ﬂi

XH *1“354 gl 71eel e Aot O?QD}(E‘?Q ?ﬂll =,
ol R = A9 - AGEHRITY A2x A1Z2 9 7H°Jéi’°ﬂE s
R AR A E SlsiMe ARFA A AHEelE totok dH(EH A
162 WA A22%). A=, &g /NI R A2 il thall 52 WAZF 48
g Qi Al o2 dnk T1htel] =it WAe} Z1er de Rl gt
= 4% AF7F T3E 7 ol e ARIZE FAg R dEt APEEHA] o
ojth(g-fel 9 kel #k WE A463). o|gA S WAETF FHA R

ALH = ol e AR WM /IR Ak A WMol 2]
mzolet. 74l 4 Al ﬂl°ﬂ Bt Jr= oA gl R R A1 A (R
HEDH), AR T3 7HA] 9 A9 flaitA] (e 2okl wE
B), 429 B3et SR I 22 PE e nayelst R daEe] 9l
7] wzolh mEbA oA, st o] HjAE 2ATHE Sdste] IR

=

Fr.‘ﬂ md

72) WA FEEL gAN BRAAR sk
tiz=olc}. o3 - ANlE - ¥ - HAR
TA] B, FAAAE, 2016, 137-1387.

73) Az - A - Aol ARZAIME|A Rope] W7 E {37 BEreE o, WEleds] dF
HI1A], 2017, 36-38%H,

digo] Aol A Aol TIHA| GFerar st
Caeg - Mg - A, R RS MY g A3 -

r>J ﬂ?
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B /i Re 93191 AVbs/ds AAsSKIv L std ek, o5y, A
8] 9 ke #Et WE, 7IEk B AF o)FFo] $ dAlETtaL B
of ot v Z AFH AR} A7 At HER EAlets QA=A ToIA A
28] M FE AR AHEL7F HAlE = 2 (i 2 kel wE
HE A37TR A3 = MAYEE S| 548 HA et

AR, AL Aol st & Agjsl BE deolth WHE 5 A0
=1 =54 ol o X%-L}Eﬂ A= A9 gy 29 = 545 g%
Al F2 FEFE A= AR tisl Bl ==
27} Qh=A el st 74015}75) ol QALY aA| o -9f o] H =1
A0zl B A1AAS 23] &835h7] AalMs, A7kl 98l
== 0594 (paternalistic) HF-ZAE, AR gl z
e oxde AAE & A 1417(] ol A&shs AT Q1 Eojof gt
Qo] A ufA o)t} 76) ¥bH A EEIW (Huntington's disease) ¥ o] &zj2] 9
SR dfdst| g ?—J%M gt f-2dAL Aafoel] el AR 1 AL
RS Sk Aol BE Ay, Tl Asshs 1Al ¥ R
A i 27 I E =R EAIE Qi) o)el wheh 123 RS e -ﬂ*}oﬂ
ek Salfulld ] 8 R gk ¢ QlekT) =Y
2014d 25 AgE dse S TR voprt ZE A
A 2 o AP FElk gepAof stk AA R QU] o

2
X
It

74) ol #EE AAG AREE, AR - olF - o - g - FET, NIEE wadsl why

HAARYHES FHoE -, il 2017 Fx ot X dEd KR ”“*’*OM HHdg i
HIAE 227F FRIA e g m=te] Eafshed), H*ﬁ‘%‘ z29] F 7 W F A oﬂd
FARE Fgohs Bl FR] THAE FA3] AAIE AV Sl 0‘15} e oA
© AaKo] AldE ASHA askthe EA7F Q7] wlizeltt. odE, kel =&, 6351

75) 1A - AU, AN FAREET it AN - ulFe AlFE Falom -, Tt A
159 A2%, F=3e3], 2009, 502-504+.

76) eldd), ol&Xd, “WdfrHEstal A7) AAEr, JAEIHEAT A3, oA QIR E AT A,
2013, 4239 ofgy, fEF, “FHHHE e ‘qﬂl of fEA - WA 79 Ad I, I8y
SHalA] A227 AlE, Fmolsysts], 2014, 110-1129; HAE, “AEsaAgL | vlFe] &2
‘BE ) AP, JEHAE AR1s, Agdistn FAJAHAHANE, 2018, 306-307H HZ.

77) A3, “Be] S deleh oxbe] wjEe, omWEt A7 A2z, diskelzwdls], 2016,
1451474,

78) ‘2 el AME JFEHIARL J-edw 2] 2E FAE oyt tiAl BRI o=
AT 71AEda itk By AR Wee HAS, okl =1, 2912929 =

4

=
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Aol eek o Aelel, e el he & AelE Fsof Sk Zloleh o) T,
F24 AL WM R EAA thge] FEF o427} Q7] uhizel, 7t
Aol AR ol e A Aol 1A ofipe] thet AL Folaha A
S ohF59Aehs0

3. AA/ANA] f AT AEFAAEA

Z1A7F QAZF A 2l 7 Sl Slallel it b EAlE JREAIEEo Y 2l
TAE 71%716ke] AdstEY] A AEE M 7R o R aE YFolt) 7
AZE Zeshs fslol Uigt Al 71AIE Q7te] duh “FA e 4 ey, 99
5 7] Qlsk ARdARD 2279} a7 DR S W] AFA 2AE ofEA A
w=3lek Aoy, 1jar oo dial] 71AIE AHEshe ATHARS 2 (AlE| e} 84S
gue 7 s Aokl tigk HAZ A4 4 Qlrk

HA ZIAE A7to] drhd “SAE ¢ Qlrke] WAl shEsofel thEk A
g 2 Eofe] tigt AR T2 4 3=t AR o5 Z]sAE 27]0A
#2193, 43k ASf Sl o2 gl Hab sf=sofel tidt FAlA A
Edolo] izt EA19 HlFo] AA gtrh FREANV]E | M= 72 o7 o]
£ 93 (&A= Bt 7)ol AlGH o s, AeAlsT]E 7t
M= A v mle} o] Al 29Tl o FolA= el it Q
o) olai7bs st EAVFsA EAIeE A flEE T] AAg AR 24

o thalHE ABAS 1S Adeka Agaks YN 22 skl ol
o LR )53l o] F 12l HAFA T nhslo shovhel vt AbE )
Fol Bt A TP M) AT 2H'E ATA 17w o)

e MRS 0 AP A5 ) B A, AST 5 AR A3 2 A

H

o
AHGHESo] AzAH 2

e
L)

Edlo] AZAAEA/ERA/RBAL 550l 242

79) A3, ool =&, 3059
80) fraF, ko] =&, 112-114%.
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o= o] Ml Aok shrtel it qolE Awst Bk 77 Abgel o)
ol Qzkw} ALBI9] A9 5840 B BA o] BE RE, F B4, AHA/A}
34 220 vt B Fulo] tal 2% ola Besith 7] AlEE

W] 3, 719 5 59 24 BAEL 23k /A9 el JuETA
& Ag LRy Q7Y A G 179 Aol 1 sl e

A 7]
g }lol F Zlola AES Fhlekal 11 AE e A S SRshs R

7} w
Hrp AX A 2bdeA] o] Fofxfof it}

m)=0] "RIFAs At} s 218 =7F A2k AR M= RIFA 5 AlAH
o] PN Hetel 'S A2kor tFd RIFAT AlAaEo] Yl AMEE
7] Aol o] A|AHElo] A 7153k W (in a controlled manner) 0.2 QFA3 L B

Qo] E=A]eofl gt gl (assurance) = & = Qlojof $heh" a1 gt} 18]l QlF
As Al2go] oo thal FAIZF E Qe A I Als A4 we e ¢
oA HEHI HAE F 7 gl &40l AAgrhs 2, A28 75 5 35
& 7 gle dsklA shsd das 7IRke 2 A Aol 9] & 4= Q)

AT oyl Harel AlAEle| QI E A AJxFRlo] B A
QoA TS AT AGo] AL HEH | FES 7|X L I A
A7) ofe] WEA (variation) o] A|AEIS] QA ol Jake v 4= Qlrh= Zﬂ%
AAETESD EUS “RIFAs, ZHEA, 2pEd AT M= fE|dF oz
ok oFd, SA14 gA124 244 (security, safety, bodily and mental integrity)’
= AAshH=Hl ol & v Al 7HA FEE Fsljof Shtkar skt AA|, o e
AREAL] Tst A AEIS] 9] <biAd (external safety), B4, a7 thA e} -2
A 2~E1e] Al A3 Y4 A3 (reliability and internal robustness), AA, 217k
o 71A1 9] Aol gt A4 b (emotional safety) ©]th82) thE-el A=
o] FHAAE AFAs7E A8 T 7HE AL el Aol 2ol Flew

o &r|= ATl EAFe) BHEA thFRo] REE FHTH

F

HI

81) National Science and Technology Council, op. cit., pp.27-28.
82) European Commission, op. cit., pp.18-19.
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FAEAR= 1960 o] % EAs ATollA A&EAL FpAl7

=
Bl
AR AEA] BA il i ol W F B BEAF, T
X
=
}‘\l_

_,d
)

T Tk AR Qe Aol AEF BT LB e 1S U
A2 FEA 2y 2004201212 8101 9] Azt Fet st ¢}
A w0 ISl A7 AE 918t ZIAIS s v whE
AN Google AT AFE A} (autonomous vehicle: AV) 2} Tesla9)
AT A2} (semi—autonomous  vehicle) 7} TAE F3817] AJZSITE
2020 1€ Google®] K.3]A}Q1 Alphabet #AFAFe] 2] =4 A2]7} 20005+ wf
o (¢F 32008t km) & =333 2009 FAF $ 10007 #kY =3p7k4] 10 0]
A= 20009 w7 1do] A AejA] Fgkrkar ks

A7) WAl YR O R ms EEWEQPd = (NHTSA) & AH+3
A5AFe] 253} S5 (Automation Level) ol gt g o)5 #x3ic). o] oahd
Ol 427 A2 AAE FAlshs &, 19l thiite] SAlle 47t
NA "ol =l 2R 9 7S gk 2aks S48 A AE O]

T EUE R 9 54 tiAe SAAP) o @, 29l 23
o} 7Sl sk 224 A|AEle] sk WA, 39l 115 Aol sk thA

A

e

2

R ﬁkg e E:T 2o N
e
atll
it
)

ofof sh= WA, 49Al= 71 A 0= I Aol e AEFPAAT AT 54
% QAN A B3 3 e 54 ZAAE A AT SE
&

L . [¢}
T WA, Sl BE A8elA dFoR AlxHo] shs WAlolThss) dA)

83) OECD, op. cit., p.48; Stanford University, “Artificial intelligence and life in 2030", One
Hundred Year Study on Artificial Intelligence: Report of the 2015-2016 Study Panel, 2016,
p-18.

84) g=o] AeFRAY VIHEe] AT 74 /e 71 63kmeltt; B, “AEFYPAEAE
ntdelx]  mojop  Fh=dl.Hl=E 2,000%,  F= o 200%, @=L, SYUE (2020.1.11)
https://news.joins.com/article/23679549 (F<: 2020.5.17.)
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HBo| AL 5] 520 03U E BEIFE7)50] X %ﬂ% Alo|tt.86) = ¢
O|R& 4T AR&TF3YA; 73} oFAite] BlxlE 7hstar < ~EJolg 3} 7
o] ofef gl FF= AVE 74t o)t} Tesla= @JH Eﬂ‘?—il 2.5 2 WA

& At Qlom X Edo] Yol eE Fal AEst T ol
JTE8D) S A&7 1eS AEske dd - 7okaks 15 ER 738 A A AE
JAE Aol Agstar glom ok AT G
2, S 71 AlAE Qe AIES A BAska Stk 2020577}
A% AT} AFEskel 20309714 € AT ekt =
214 (perception) ¥} Hl$-54] (tracking) Oﬂ 9l
ofn] AlZ}(vision) 7|55 E3FIA Q1ztell 7AW QI 22 S0
AARE g AFEALe] Al daEEE ZAY el 1] 4 5E8E
Z¥sh= A¥E BY Aor o5Hv 53] AE(planning) % 2> Ak
(reasoning) 99> <] el & 71&skd Zlow A9
OECD =7}ellA &AM BAS] 7Hd & 995 AA 8= 2ok & sholtt.
201691 OECD =7} A4 GDP9] 5.6%% *A| 8t} wgAMaL A, 18 <
stel 71el Egol gall AEFAAEAL 7HAE 7 s AAARD S 4
& Zlow Adert 2015 Aol ofsh, wl= Al Ae] 10%7F A3 4
AR AFATHE 1del] 1,100 o] S #8kal, 3809 22(USD) 9] Hl&-=

ll

F

85) NHTSA, https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety (*<£: 2020.
5.17)

86) A&, “fEvht ALFIASAHIAETYA AL L 3 B F8s) VA B HERD
o] F9 g M3 AR, WHetAT A278 AlE, 2019, 2509; 22 20189 6¥€ w]ZAE
i}%—i}i](SAE International)= A&F3z1e] AEF3 WAE 1949 2vAAE AY HE
(assisted) 0.2, 3eHAlolN SHAIA= 253} (automated) HRog FLRA WA AEEd. 3¢
Aol 71& g7o] A=t 2e AN e s T2 =87)5(Parking Helper L2)3 1452
3 7)5(Highway Pilot L2), Zg]3 Iﬂ%—;ﬂ\}—rﬁg7 5(Traffic jam Pilot)¥} A&F3PA|=E7 |5
(Automated Driving System)& Q702 3}3c}. o]& Aty A] Aol AAE £93) dla, A
& FRRCoX ] Alrdy Al 2e9A|9} 39l F B3] ofF DAl Al BAREAE TS
= Ul B2l 2 Z0= HlYy 252, “ICTS A9 “g3P& 913 AA 99 Zydel= dF
s AeFYAEAE TR, THES AR A3, TS, 2019, 2132147,

87) Mautodaily, “Hl&z} 2d3e] 28T 7]%, T2 216} o|FA g2, 2020.3.2.,
https://www.autodaily.co. kr/news/artlcle\/lew html?idxno=417029 (4#Y: 2020.5.17.)

88) <Ul2Ed W&, “AEFAR F Al PRI’ TV 9i7E AF A XEr, 2019.8.12.
http://www.industrynews.co.kr/news/articleView.html?idxno=33882 (‘& 2020.5.17.).

89) Stanford University, op. cit., p.20.
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el 21,7007 9] 478-&
90 A& 2521 71
<o, Aelsl, g 5

A7ek = 91, 90%7F AHEF Iy AEAE upthd
14,4709 221(USD) & A7re = vt o=

A BT ZAR S, AR TR AT AR AREE o] ARE g4k <l
gElold 5 AlE fdll e dE & 5 s Zola AgF AT A
FABIAR o Aol oA Alghge] AFA e debd Zlow A
Aok TRl i 2
Al & Zolh £
& oleAHIAY T2 AR
AEFPNAH ] B0 Q5 719ES ARk AR
= okl Avds
=l AT PAREAE] AFHAR] Waymos= Bieh dloJEf sl 71|}

>
=
2

TS Asshal A A4 AxA 4om GM, Jaguar$F 22 AFEFAI = A
o} Fefst}, ek iyt e] AFAEGAE HAl 7E B9 8 2> AERES]

=7 g3 E Pt 2018'd Hondatw 279 535 @21 (USD) & GM9] A5
= A3 WA o] FART Uber 8l 22 AFa 3AHE AHF-33AKs] ol B
FARE oA CMUSE 22 A s} stEr4s Wolthes) :LE*HI 01
25t Aol ofelf AbaL 2y A v ol BAIA AFkel] dejE o Sl

2 J2A (liability) & o9A tHE Zlolufel] thet o7} thFe k.

1

m

90) OECD, op. cit., p.48.

91) 2Fg, ore] =&, 220,

92) Stanford University, op. cit., pp.20-21.
93) OECD, op. cit., pp.49-50.
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[A

AHEFRAREAE B 7P T A7 olrolAt ©] H%ﬂrﬁlx}* Apolefl A el
Aol H= A2 Abeel sl o2 FejE o dEs A EAlek Akl A
Fof tjst A FAoltk. OECD HuA = 7124 0% ‘A58 7] (autonomous
function)’& A&} (vehicles) ol U8z Aol thel] olsfeAIRE2 oFA
18] sshA FaL Qv e AAETh FoE Aol 31k A4, 17
I AEFY7 1] 77 welel tig ok WA xdAke] e thel] 251
o A7k 3] QoA AeFAATAre] NS ks ‘i?c'ﬂ/ﬂ“ T4 7]
T, S BUE S oW o2 A e fle AETEAEA Ve
Miksh= A AFbe}. Google®] Waymott Teslai= ©]2]ek l% kel = 7}
olthal FRITE Wb, Ak tidt Bz V)es s AHETlAsate]
M= Aol ZAIYD ellM = AR B AFe AT 2 AE tlg
=9 7 9= el AAYS AU g 501, Toyotas F

AE}E Alehs Ao AEs AL 2yt Ea A8

1%ﬂﬂ“ﬂﬁ%ﬂ- FUAE 898 39

O

(mapped in detaﬂ)ﬂ Ho = 54 A9

= Ak P%O}T/}* ?J%LO]E} A& =
o] Cadillac®] Super Cruise:= A =3} o] Q= —M.Eoﬂf\ﬂ Tt 7]»9-0}3} El 2]
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<Abstract>

The Matrix of Technology-Principle-Industry-Institution
(TPII) and its Application to Artificial Intelligence*

Cho, Ju Eun** - Jeong, Jong Gu*** -
Park, Do Hyun**** - Kim, Eun Soo*****

This article is to derive a practical framework for the application and
convergence of Artificial Intelligence (AI) to real world, which has been a
major topic of economy, society, culture, innovation and daily life. A
turning point for Al to come in mind of citizens of the world was the
historical Go match giving victory to AlphaGo over Lee Se—Dol in 2016.
However, Al is a generic technology which has history reaching a century,
and in 1950’s, when it had low—level function compared to nowadays, it
was still called “Artificial Intelligence”. Therefore for the Al application
and convergence to real world, it can be a starting point to have common
understanding of Al technology for multi—dimensional stakeholders
(developer, businessman, consumer, policymaker etc.) who may have
different pictures and interests concerning Al. Then during the application
of this technology, ethical considerations concerning risks should be

shared, and the industrialization based on this technology needs

* This research is based on the seminars of SNU Al Policy Initiative, and this work was
supported by the Ministry of Education of the Republic of Korea and the National
Research Foundation of Korea(NRF-2019S1A5A2A03036673).

** Senior Researcher, Ph.D. of Laws, Center for Law & Economics, Seoul National University.
*** Doctoral Student, Lawyer, Graduate School of Law, Seoul National University.

**** Ph.D. Candidate, Lawyer, Graduate School of Law, Seoul National University.

***** Senior Researcher, S.J.D., Center for Law & Economics, Seoul National University.
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institutionalization through which producer and consumer could carry on
stable benefits.

Concerning ‘Al technology’, even though not all stakeholders can have
the same knowledge level with technology expert, the vision, current
stage, its structure & mechanism, and limitations should be basically
recognized among stakeholders and they are focused here. ‘Al ethic
principle’ deals with biassnon—discrimination/fairness, privacy, safety/
liability which have been presented as major ethical issues by
governments, private sectors, inter—governmental organizations, and civil
societies for years. Based on the principles, ‘Al applied industry’ deals
with finance, precision medicine, autonomous vehicle which are high
demanded domains. For the ‘institutionalization’ which is necessary for the
stable development of industrialization of Al, analyzes the issues which
should be discussed for the consensus building. Finally this procedural
matrix, Technology—Ethic Principle—Industry—Institution (TPID)" is
presented as a frame for an initiative and consistent discussion among

multi—dimensional stakeholders.

Key Words Il Al Technology, Al Ethic Principle, Al Industry, Al-related Institution, Al
application matrix



