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A+&: Frey and Osborne(2017) Figure III, p.37.
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9) 164 2, AL AN hpel QAT HFEVL AR BAY WA A T2 ATAT Y3t
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@A) A3 B A4 HEP S T e W wr} 71edAe hFeol Atke o)A
€3 AAAL 2k S ALTS} R AT O BIHAH S NET Yok ol B
g Sol A A4t Hi8E Ao Lgol B EEo] AL Yow, o}

B
A 71€2] A A Aol tigk vBEg JAE2o)
Aol =2atA Xsta Sl

Frey and Osborne(2017)2 W] =9 =5A S YO 7|9 dAg A 7HsA & 24
3t Ax, &35 209 ojulef vl Ul AAE 9 47%7F AEE 0.7 o] nHHT A F
Edte AS ESSATH(E 2—14) 3F2). L Az Zokol M= 71A7E I A5

AYAREE 120,00070 (2 W 4%), FAFHFEE 20,00070(F& W 8%) 2
ARE 10,00070(FE W 7% A7 Zasta AAAGREEY wEY QAAYF
(Routine cognitive work)E 20,0007} ©]/¢2] A7 Atgtd A2 o Z5 1 9 TH(Boston
Consulting Group, 2015). ©|&|gt @2 *25\d o|F U5 7143t & 2102 s gt
SFE =AY 39.6%(SF 5T WY =EAg)yt A @ Ul AFE o) oA 2
Z st QA I 5 184% e YGFolA e do] ¢dE] At ThsAol B AoE
B3 QTHCEDA, 2015).

71€9] g A 7hsAdel te FAHY AFARE ol H led R A XY
AAE 209742 AFATH 259 FFor A AAHoRE F 710718 A7} &
=, EA 20080 I 7 FEH F 5105909 dAy 7
2016b). AAE £J(2014)= AP A4S} A= S WA S =Yt 20E 7)E HA o

2 vt 2 18 dAVbs 8-S £4387] A8 AEIIRARE o] &3td T 1 A
AZYETG 2319 A58, +F, IS, FF 5 Aulx Bof 18o] Bo] AL 4 the 4
HE AAFA.

Frey and Osborne(2017)9] A& Frxsto] syt kA AdA 7€z ng
TEUA AP T ALY HFo] At HeEAE AT A FF 201 oy oF 55~
57%2] A7 AEE A0 2 YETHA AR 2015, HS 2015). old A7 AHES &
T 2 gHE Aozt gloy A BE HFAM FF 10~2037 A5 AdFAE
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Muro and Andes(2015)

o g Aglel 2ol AA

4> 1Tk Remus and Levy(2015)= 54 W TAf
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A AEAel Bale] oA LI 13% 5

ol-&sta] HArH | &0l A& mAE
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Bessen(2016)- *80'd F-E] *13'd7hA] 9] H|o]H

o

~
NJo

< “skill gap’ell

o A9 ol

= =2
ST

w59

d

A7} of
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(F2-10) MQl 20i 27 RPoiak ws} MIH2015-2020)

al
Nz 2% o o0 | AE |
= x| R 57 | B4 | wge) | i
TE%) | d=t AH| 2 % T | Az
A AR 20201 A 20201 A [2020(3 A 2020/ AH 2020/ A4 2020 2] 2020 A 20203 A 2020/ A} 2020
B3
v | 423328 |31 49|38 (353935363646 — | — 322435383636
NEa5H
2314
. 17 {17 126 |27 |27 |28 3223|3028 (20|19 (27 [32(22(20(26|24|20 |19
o 9
34
o 10119121 (221241293634 |25|36[26|25(27 (31|18 (2237291818
o
A A A
i 22126128 25124118123 22| — | — (2624 | — | —|16|23 |16 |16 |16 |17
oA
24
_ 21 115138135129 124 120|120 — | — |16 [19 |28 3226|2824 |29 |14 |13
oA
713
_ 2512012018129 122 |5 |16 | — | — 22120 — | — 26|21 |19 |18 |14 |12
o 9
1A
o 2k 101913 (25| — | — | 15123 |35(36(20 (23| — | — |11[27]|19 |22 |11 |15
-1 0
ez
‘_a613* — | — 2224 — | — 19|18 | — | — |22 |28 |11 |15|10 10
IS
Al A A
1 0

A& WEF(2016b), A%13H2016) A1 <1-&

WEF B 1o fp2m A4zt AA8gme 18 Qg 2 F-d7F b4 A(Skills Stability)ol]
T Qs mA, A ot 87ete 8 59 9 gk st A EEEA &

7758 (Complex Problem Solving Skills)’ & ‘1A 5&> T gk 847} =old Aoz A
W= I THWEF, 2016).

ohgre] A BRaMo M= AFEAT 2 STEM(Science, Technology, Engineering, Mathematics)’
Hopol )20l A&A< JEFHS Yo P adHS 72381 ¢tk (Oxford Univ., 2016). E3]
M= AlzdA A= 189 7hA] AA G 9] 63%7F STEM £0Fe] 1 o]+E Q731
AEA 2 okl 15% o]do] STEM #d LF (KAl o hE 82 & 2o s st
I ATHGE, 2016). E3 HlPALS ol & A2 4T3 o AT & Qe FAd8S 25

3, BER St =2 (Hard Skillsye 883 5 e o] a7dGT o ok o) e} &
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If automation does accelerate, what career advice would Citi
you give to those in secondary and tertiary education today GPS

in terms of job choices or skills that will be needed ahead?

® Computer/IT @ Financial/Business
@ Other STEM Health
@ Creativity/soft skills # Others

& Constant re-learning/Flexibility

(Mckinsey, 2015).

4. H|0|E] 7|8t AlS|e| =2l
el oA A vhAE, 14 B4 ), AZE AED Au2z el A HolE
84 oA ¥ 428 Bast Q. ATASES /o s A5 uAgoly A4

g ol =7t A Ao FHo] HUA, oA HolE = Awe A Fol= /M 9
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A AQoR 94w Y.

defupate] mRgdo] ‘A IT Altho A DT(Data Technology: HI°lE 7]<) AlIZ 714l

A= AEFE s, HolH A =3t Al & ¢ E}(f& 71 2015. 3. 10).” %3 )
olEle 2EH Al 4 Zokol AWE A1 Utk IHES AAEY uA, AYA,
ZYo] B3 A ¥ HolEHES EF st AY HolEHE ot k. + 9, F 2

Mt 2 HEHD AMSL ZrtdE, 2ntEY]7], Abgat, 2eal 48 714U A 77
of #2350 AL=UdE Ul AE Doi7kal . AR 71l S8l ARy /iRl o]
B2 BE SFEL FAEZ HoJHE Aatsta . o &

o]
sto] AP AL A WFI A AHUEY El_/\}ol_E.(Social Network Sites, SNS)°ll 1

St BAY £ Y 9% Yol UolHAES ity Pt BE ol

Aol ksl FaA R0 WA= ol o] J=H Holeha ST 0|2 & Ho]

1% ol wet A7) o] Weolr A AAE AT olojof

PO AL U@ B QA 0T 4SS Sol Fololvte] et RE MR, E 4

B2 yole o] Fot Febd & Utk ¥ ) (Buck Woody)E H1%:3 BetelA] o]
o

AbHEo] ol = that & HlolHAE 2L, & F4lo]

b

i)
=
(m
lo
u
N
>
X
N
N
N

g0z was A2laa ol 8% 4 gl HolHRT A BT A% vroly
H

OE FHo2 Ave NdE dolMs $59 gofde =4 oA ojd o7

2% A& Y olE il A= ddol AFH At Ao Qe e &

12) ejntat 159 vkl 342 20159 Hol oA HHE Hlulo]HAY AR el A “ITA = XM
Aojeh A7/l & T2 o DTAHE s An2et A4y 2E Y52 847 dorm «
A Aol 54T 71€# Abol7t e AAE HoAT A2 Ay SH o) Aporehal 7;_‘4?&
v ATH A2, 2015. 6. 9).

13) http://sqlblog.com/blogs/buck woody/archive/2011/10/18/big-data-and-the-cloud-more- hype-or-a-real-work
load.aspx (A Y: 2016. 11. 20)



nLE AE(smart objects)? 12 A5 (connected intelligence)= F3 TEE = HHolH 7]
Hhe] Y E A ALSIE oMY IEYl 7|9 A EALS e} 18 23 itk Aot o]+ &
&3] HlHole7t 2283 Aol HAoee Yulste d IAA FaL 71gH AR, AR
AHAbe] g A AAE FEAOE HIAI|E T8 HYZJET 2SS 4
2 itk QIEYlo] Aoy AAAN T MEE AP FEsHHA 719 AN
Z A E dolBEntk ofyg} vl 25tE wloE o A4S 71e0l7] AlFstat. T tE
A% 7140l 24 F2& HolH #e 2 8o oA T ANZEE 7ML A
O 2 frH 3t th(Forbes, 2016. 12. 18). 3FA|5F o] 2 ¢t HYZJIEE E thE SHAA = $

e g Teel WA FBE, BAER HolHE AT /Y02 Y FFE o

N

FH 2 MHR HAA(The Edge)y= W&

=
oF 35k Hel AHE Bl ARA A & A9 2%, Jebd 4, 299 8] 59 gn

oﬁ
\%
=)
Il
a2
o,
lo

14) AFA &52016. 12. 27)8] AFAHRALS] F47] TEHA ol W2H, A AP A5
olste] o] A9, AltulE 85% 9, Hl-&HZ 200% 9, AHIAZA 1752 ¥ 5 o 4602 Y
(2030 71®)0ll Eole & AARRE 2T ZoE q4En.
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9 mL A BAF 01T & At =9F $e $TByrbes, 2016. 3. 28).
Azl Wse] o4 A% BAe) ta 24 AANE A%E A45 FE F4¢ 5
stefo] 7V ATk 1 AXES )7 A ALY Hope] F|ure] B3, AFHT} QA AA
A

AEshE Azdol ofd A AF e el A9, A dzkel 9 24 Ao
ZAAL, AFE A AAAGY 28U A58 4Fo] ATsEHEA GEHOZ T
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15) ol 2o ~EQ 28 &2] B AMAE 20124 ol BAES tg3} 2& 4FOE s 9]
CHEconomist, 2012. 6. 2).
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53 ALFAAEA LG} e vl ol Fold 4 vk 4R J1AY BH
o) A%1e] 217 Berolu} A A 23 ANT S Qtel UF &, AA, WE
=oo] Aol 91 gtk AF ol @ 71& FHel o%A ol FolA 1 ¥t FAH A3
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7b AsARI=S &7 2 A FERE AT =9 753

A4z 28y Age M2 A FHoZA AFA T, 2 7€ 3 9 A4 Ay

NE ZARA T8 o] 222 Adsial JAEH S Wels 25 3t AHE A 834
Ao A &84 =2 olth. MIT Technology Review(2015)< 9
Foot)7} A& ‘EZ2] €@ uKTrolley Dilemma) A%< A&FHAF2to] 24 7H53H=
Z 7R AR Yo AEZAE AAESEY. O A3, $HA QEES JAAE Ha
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L JAEA S HEe F9Y FA 2 5 Ae7hrel #ste] ‘EE FA(The Trolley
Problem)’”, xto]U 2 & =4 (Chinese room Argument)’"”, ‘=52 F& ¥ 2E(Moral Turing

Test)” 59 & =o7F AAHAT Aol BAH R 2RFSA i, F27%

1o
r O
o
X
o
)
ro
o
N
off
)«
iy
4
4
v
o
<
N
=
o
ofd
N
ol
frs
Ho
_>‘i
é{
1o
Mo
ACH
2
&l
-
£
)
juiss
|

g Y AHAMA: Artificial Moral Agent)’d] 7S 53 =317 FolT TYZ JALEA &
U okste 7AW 22 ES o7 =94 Ads & ¢ S dugE AAGA A £Y
B} FHrIES ZEIYY s HEE YA - (= E 9), 2014; 7], 2015)= Al
ABta ok, ¢, o] JIFA T AR A FEFZEZ 2T (Eliezer Yudkowsky)s =

Ro] QA $E5H 0w PFHeE Aok b= -5 o] E(friendliness theory) =

2L
>
ol
2
o
-
(T
r2
é‘é
re
Y
B

(FLI: Future of Life Institute)e UZFAA 832 3
g8S F= Fd AFA F(beneficient AI)S /|Asof Sth= o] 2n} ol Znl AIYF
(ASILOMAR AI PRINCIPLES) S £%371% &91dh”

=
tob7k AFAE, 2R7IE0] TAE, WA T olen AWA ALFI] AZF(LAW:

9

17) EE2] 2d"KTrolley Dilemma)& @ =2 28} |3} 3E(Philippa Foot)?} v|=r9] Asta} |2~
ApH) 2~ E2>(Judith Jarvis Thomson)©] 10FsH &2]8F Hofo] AluAdg oz oA AFES 1317] Y6
g AHHS Fole Aol EHAOR 5§ b Ao tigk A EoTh(FAk I,

18) % Z & +=7(Chinese room Argument)°] & & ’“(John Searle)o] Fd HZEZ 7|49 AFA T

§ & QU AE B3] A 19T ATLPOE, AL EF AN BT AT

S8 7190 A B e E2ste] @5 i o)gE IAE 10
el Golw & Z ok A o] kel A% %} 2oL £ 4 glrke Ao] $F

217 vhero|ch($) 7] W 3,

22E(Moral Turing Test) & 220l A7te] THAH S FY3Y =

A =83 Eg g 2E A o] §3F4 uhan Ak wE

S sfojHE T o] § E‘r( Hd71, 2016).

20) o] ¢k #Eata] w4 (2014) ZREE A hE =7t O RS 2, AF, dejste A #
A3 @ =io] ddste P9 EE*,Z# A 919k ol & BAske &dta & F 7HA BAlA A
8kaL MOE} 7120160 9 R2EFH dgA FEZZ27)7F Qg As &2 odAo]d
A AN O 2x F8hAe] AEZH &8, Q@ 25 ¢l Z2ad ‘2E 250, Q) 2i o4
F8H FE0] o] R F e A7] A FEE gujste ZE &Eo FIIE @ AR S8
A agelof drpa wE

21) ‘ofd=Ew} Alzz‘}(ASILOMAR Al PRINCIPLES)®| TAA<Ql W&& ZBY F3H o] A (http:/ac
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Lethal Autonomous Weapon system) o] &&= HA, 17k AW - AA o 3| & 7FstAY <

b e 712 A 7bsdol thEk vk ALH I v ofof et &4 Ao =9

£ 9ol ¥ - AR gs9 B4R HA wokA Ao BR ol A&F s}

$83 2 A, wAA g RYAE VR AY Y ATA dd {E, AT A
=

A 281 BYAE 5 LT 90 E TFd B4 2749 Wit 9 245

=

THAFEV)Y 45 25, AFA T 7|e9 Tl ne} o7& TeFst &84 -

WA olqrol gk A A M Y A g2 Slo] 7P st A, ERU|ed T
A9 §HZ A FY ES S(EURON: European Robotics Research Network)7} 07'd 4¥ o]
ggjo} 2ol A NHHE =4 Z 5453883 (ICRA: IEEE International Conference on Robotics
and Automation)ol| 4] 3E 3 ‘EURON 2552 ZEZ=W(The EURON roboethics roadmap)’ <
ANZOZ BU Y3 = 123 FE 29 &< 283t ‘25 Z 24 E(RoboLaw Project)’
of AFf=EA 143 9Ll ‘EEFA o B3 7}o] =eh) (Guidelines on Regulating Robotics)
= AR H2 16d 5€ole 393 WA 93] (Committee on Legal Affairs)7} ‘=
B 7 29bs 93 B4 (Draft Report) & ¢35 ol A&k, "161d 10€9= D=3t
9 F7)e eI 2EH AFATY &4 - HE ol R 2EFH
T A 5(Robotics and artificial intelligence)’ R 1A E T E3E 5 FHAT ~
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BAL JIFA 5 A 1S5S A% FAE sola, #H ASE Avlstd, AFA 5 A
g Tt Ago] W E o St ok AFAT & HAHY AL, AF3IE 29
ste EAd dSt] A &8 47 8 te|slE £Feta k"

Nyt 20179 A HAANA HS5o2 AFA s =7} Pan-Canadian Artificial Intell-
srath” Aty A AFA T BHoz Tk AA A, &
Fl & 1ty vty JAEAs =95 AT + e =24 ¢
TS ZHofof it A ATt Ay TE AT 9 A FAY AFs A=

St ol AuPE AWe Q1FA 5 (Ministry of Art Intelligence)E A2 2 THEIL
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42) Matt Chessen “The Al Policy Landscape” Medium.com (Mar 31, 2017)
43) Canadian Institute for Advanced Research, ‘Pan-Canadian Artificial Intelligence Strategy’

https://www.cifar.ca/ai/pan-canadian-artificial-intelligence-strategy



A3 = -9 AeA T EEHd 42

=
s

BT 2

1

59

it

AR s w7l AR AT F& TS T AW F= 2018 4€ UEA

5 woF @ (Al Sector Deal)’ ol ©]o] AFAF 2GS HA st wolH 7|9 FAof 44
AATGE v A Fo <Sth3k SA(Grand Challenges) S H#3+1ch"” 34, 20179 ¥ H

T AR AA AFA T LRAA NN TEEEER ) S M= 5 A7 B4
T7HEoA 48 EAE AT AT T FEE 2030 @A AFAF VES §

& AAS AxdttsE Aol

v, olzzhl, HAloke ok A UFA% Ik Aot AFS WA ¥ 9

. o= 271387 £ 93(NSTC)Y WENA - AR7E A7 LS (NITRD)7}
201630 = 7F JAFA T AFNL A=A E (National Artificial Intelligence R&D Strategic
Plan) FE3 v} Aok =& enfv} 5y FHAro Wt 71987]E AR 93
(NSTO)= ‘U345 v& F13}7] (Preparing for the Future of Artificial Intelligence) .1l
AE Qo o5 nla AR T4 AFAE H7F AFoz Bye ofHeh” o &
YUY d=S0] 2018 4] LHI AFAToll #3 EU €8 AL w7l v=3

F39 ABA% USSR AAH] A5 FF ATANL vhAsa, 3F 2of dolg
252 93 Fsok Bohe He ARG

ABB9} o] Z x| 2EA|(Economist)= A+ 8} H] A| 3 (Automation Readiness Index)E I3E

44) United Kingdom Govenment Policy paper ‘Al Sector Deal’ (26 April 2018); Policy paper ‘The Grand
Challenges’ (21 May 2018)

45) BIBEER TS, Br— O TRRE R B, Bl (2017] 355

46) China’s Artificial Intelligence Strategy Poses a Credible Threat to U.S. Tech Leadership Council on
Foreign Relations (4 December 2017)

47) Ganesh Bell “Why countries need to work together on AI” World Economic Forum (16 Sep 2018)

48) National Science and Technology Council Networking & Information Technology Research and
Development Subcommittee www.nitrd.gov/news/national ai rd strategic plan.aspx

49) Executive Office of the President National Science and Technology Council Committee on Technology
“Preparing for the Future of Artificial Intelligence” Obama White House (Oct 2016)
https://obamawhitehouse.archives.gov/sites/.../preparing_for the future of ai.pdf

50) o]glg Ao tjsted= thg 7| AHE #= vk John Dealaney “France, China, and the EU All Have
an Al Strategy. Shouldn’t the US?” The Wired (May 20, 2018)

51) 2018 '3 4 ¥ 10¥ #E ¥ EU Declaration on Cooperation on Artificial Intelligencedll = T AF &4
247 Z7FEo] AWt Folo] 2018 5€ell= 47lFol F7HE Fefste] 287) 0] AT
https://ec.europa.eu/digital-single-market/en/events/digital-day-2018
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27} 3$1(87.3), YEo] 491(82.6), AT/} 59(81.8)% AL Felvetr) ob7 dFA
T w7t AFE FASEA FARAE oA L ¢HE Ut olfrE Adu ST 4
S AT AR BEF AFE T ATAT A dulshy] 9 F3YY FAV =4 FohE
k7] wEo|th(GDP tH] A7 n] 4.23% F1).7

A, AAH 2= AFIER AT A A 9ol AT F7tERAL AFAT A Y
of SlojMe A3 27] Al MEL Yt olFelME ATAT & =
P e 74 A399389 F s7tEs AFE A&

=
=

of
=

4 FTbA A3 E FACE Yoy d1gE &Y TS I3 PSS

& 2016\ 3¢9 vl ok

& o] &nt ‘HdHoly ¢uelFY &eld JtolEgjl’ S8 % 42zl “Big Data: A Report on

Algorithmic System, Opportunity and Civil Right’ 2t= EIAE F3l Hdoly £4, w4l

Y o2 dags AA Y i AL o3 A, g, HA Al 59 A¥8S Fastid
Aot

TS 20161 10€ WtHd QAFA T m7PIE AFA=, AFAFY v s A &
v, 22k 20169 12€ AFA T AFs7t AAd A 93 T dd 332 By

52) The Economist (2018) “The Automation Readiness Index: Who Is Ready for the Coming Wave of

Innovation?” p.5

53) Thid. p. 14

54) A EAFol= 74 (Innovation Environment)©] 9101 <&2]¢} ok’ =gl A9l galo
713 %o]r:]. E]ﬂ' R TlEEY e} AT (Technology ethics and safety institutions) ‘A}¢]
W Bl A= (Cybersecurity strategy)©] T-HIH O U=7tE FA ] Hrigit

55) The Economist (2018) p.5
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(201603247 ST, LMY Sk HE K0l BHHE A0S thcy) 84
p o [AS S MO 2R HE BN A 2XtE £ AUS 32 5E0 502 72l H 740 Hi0|0
2l (Legal and Governance Implicati OIZ7|E 9 1aZ0] 4 SXE Tasn A0 THEAY & T2 EEQ AV 502 12 2 22 ot
Cfet SHTEHE ons of Artificial Intelligence) 00| L st 0] Q17tol2te 7HE0| H Y &
EA| A Y (Urban Computing), Al x]'477fL“(l:nwronmenml
i Sustainability), 717 (Health), 382 X|(Public Welfare) =2
Hoxt A 0]92 A3 ASKIS T
A o = .. [HO|EIE %e_l' MENA XS5 BM ES Ot -Qbh0+9] % YO & A 2 (Precision Medicine Initiative)
) i -
(..016.06.37,(‘(0n‘1p:llmg)Com (C[;\Ill‘;l)(.ldl Intelligence for Social AU 2ZER O A Qs BN A0 AE FH5H UL D 2AF T2 E Cancer Moonshot)
Ay Lomarininy oo GO1E} Tkt A7} BHESH 5 excessive force) O RCHE 8
B
Y $02F 240 05 RS o2 3 EH M (intrinsic
H3kt Q12|15 OHH I} Hlof approaches)’ Al ¥ 12/ F
(2016.06.28. 74| 7| B2 T} (Safety and Control for Antificial |53} 7|Hto| O @I} £2 SN HNSE SZH0 Y8 QA U Tt
) Intelligence) A% 7| 542 Etet *|"%ﬂ | OH 5%
QRF U YT AL W S HEE F= MA X
R AIZRS 7|29 Y AR SHE L E ASAIT HAHO 2| S T4 71R| =R -
P Rl - b MR
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o EA el dargE = F7) o R f 5l APyl 9] KtAl(Anti-Bots)
AT vmolA e w53 2 EYotol A &84 71 Hthe d3ATH 23l i3t
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56) Senate Bill No. 1001 CHAPTER 892. An act to add Chapter 6 (commencing with Section 17940) to Part

3 of Division 7 of the Business and Professions Code, relating to bots.
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) 7ls
3 3293 (European Commission)] oFe]ok 7FH 2] A(Mariya Gabriel) 73U
2018 A 4€ 10¥ A4 H o] (Digital Day)oll W& 54 AFA 5ol #3 EU &8 A
2’(EU Declaration on Cooperation on Artificial Intelligence)S &3S T o] Ade UFA
S 2okl tig FHAY &% 72 712 o s A Aok 247 =7FE0] FASHA
% 5o Frpyol, TE] s Abo] el s A g obE|ole AHEYal E Yol st

72 &go”

57) Jim Martin “What are Bots and Chatbots?” Tech Advisor (26 Sep 2017)
58) EU Declaration on Cooperation on Artificial Intelligence®] W& A& T3¢ §3E F=. hitps:/do
cs.google.com/viewerng/viewer?url=https://ec.europa.eu/jrc/communities/sites/jrecties/files/2018aideclaratio

natdigitaldaydocxpdf.pdf
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3) H]7HQ1A Hl o] Bl (non-personal data)®] &

ol g WA NA 8 HFA L3 = vZlIA d o] E(non-personal data)E A2 BF

2 EA3T chalth] AEHE TG HoHE TR AT PHS BART Jo”
09 42 e BEsE 47 YNUN GRS (Andrus Ansip)e <UD

A L mEA JEHE ZHo] 7o AT HolH7t Jigd JAEAE, 18T AFE
2 78 ZleeS Jud &857] Bkt weln dHolE o dWd AHES A2
o 27F FAse B $EFS 1E WolA T3 99 ol E(public sector data)7t A
Al AHEE ook 3, HolH A (reuse)ol = FHA FAE 2FHYE Zolth. o] F F
A FHAFE & vlolH 9 (common data space) .2 THETHH To]E] o] & H]§o]
37 ol AA Aol FHE Aolge wgoth”
T A2 ot7AA Y HIZIRIA HolH =
Protection Regulation, GDPR)®] =7} S7E T AFA T Al A& 9ste] vlog F

of
[0

HAF gutr) A B B 5 51 4| (General Data

59) Data in the EU: Commission steps up efforts to increase availability and boost healthcare data sharing
Brussels, (25 April 2018)
http://europa.eu/rapid/press-release IP-18-3364 en.htm

60) “Communication: Towards a common European data space” (April 25, 2018)

https://ec.europa.eu/digital-single-market/en/news/communication-towards-common-european-data-space
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61) Directive 2003/98/EC on the re-use of public sector information

62) YEsto] =4 (WorldWideWeb) Al o] 2018 gk ¥/ d©]E ¥ 7HOpen Data Barometer)oll A %
T3 AUTZE 5 19, 2571 39, Feuetet ZF271 35 490 FAH AT The Open Data
Barometer (ODB) https://opendatabarometer.org/barometer

63) EU Commission (25 April 2018) “Artificial Intelligence for Europe”
https://ec.europa.eu/digital-single-market/en/news/communication-artificial-intelligence-europe

64) A European approach on Artificial Intelligence
www.europa.eu/rapid/press-release MEMO-18-3363 en.htm
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65) Factsheet: Artificial Intelligence for Europe (25 April 2018)
https://ec.curopa.eu/digital-single-market/en/news/factsheet-artificial-intelligence-europe

66) Ibid

67) Horizon 2020 https://ec.europa.cu/programmes/horizon2020/en/

68) AI4EU initiative https:/ai4eu.org;
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https://ec.europa.eu/digital-single-market/en/digital-opportunity-traineeships-boosting-digital-skills-job

69) Digital Innovation Hubs www.s3platform.jrc.ec.europa.eu/digital-innovation-hubs

70) Digital Opportunity traineeships: boosting digital skills on the job
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71) European Al Alliance https://ec.europa.cu/digital-single-market/en/european-ai-alliance

72) Markets in Financial Instruments (MiFID II)- Directive 2014/65/EU

oja FAH HTE fldl AlgoAware https://www.algoaware.eu AHC]E7}
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76) European Commission, High-Level Expert Group on Artificial Intelligence
https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence

77) European Commission, European Group on Ethics in Science and New Technologies (2018) “Statement
on Artificial Intelligence, Robotics and ‘Autonomous’ Systems”

78) Wolfgang Maschek et al.,“New EU Strategy on Artificial Intelligence European Public Policy” Squire
Patton Boggs (April 2018)
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80) Ben Dickson (2018) “How GDPR Will Impact the Al Industry” PC Review (May 17, 2018); Nick
Wallace and Daniel Castro (2018) “The Impact of the EU’s New Data Protection Regulation on AI”
Center for Data Innovation (March 27, 2018); Daniel Mikkelsen et al., (2017) “Tackling GDPR
compliance before time runs out” McKinsey & Company (August 2017)

81) Alessandro Mantelero(2018) “Al and Big Data: A blueprint for a human rights, social and ethical impact



72

ZH ojentolA], Y3} 2ELH FH, A& NS0, AAH AL £ A9F ZYH

b

d 5 MAES JHA AR st AFsE HolE A2+ GDPRO 28 A|dS
Ht}h GDPR A22%9] w2H, o] 3% A= BE NS A "AH 598 41 7E

s gL AN} B

i
o
ol
2
I
4,
iu)
N
)
>
o
O
Ay
ol
a2
Jo
i)
fo
ot
2
oXx
o
L)
S
ofo
filo
AP
R
ol
=
u)
)
i}
ok
2

o
O[l
3
- =
o
e
v S
;\2 lo
= m
E 0
i e
Y
J =
%0,
nls
Ho
il
=
ot
rdo
Hd
il
()

=)

297 Ik ol @ MANA NAYARE FF HA9l 19E oo
s, 74 Soboit Bhe ARE ANE HBjA UAY AFe fas FYelc B

A g7t AU

01
N

A - dze Ao BEAA 2EIG” UAE AZ np AFAT A #EAS
HoFe A5e 201743 5€ #8 JPAL37 v OAL A= vHl A5 A3 5714

B Huxoltt” § HuAMO BAE QFA% HFFZ(Building artificial intelligence

assessment” Computer Law & Security Review Vol 34, Issue 4 (Aug 2018) 754-772

82) David Roe “Understanding GDPR and Its Impact on the Development Of AI” CMS WiRE (Apr 26, 2018)

83) Digitising European Industry-Reaping full benefits of a Digital Single Market (19 April 2016)
https://ec.europa.eu/digital-single-market/en/news/communication-digitising-european-industry-reaping-full-
benefits-digital-single-market

84) Digital single market https:/ec.curopa.eu/commission/priorities/digital-single-market_en
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86) Digital Single Market Mid-term Review (10 May 2017)

https://ec.europa.eu/digital-single-market/en/news/digital-single-market-mid-term-review
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87) European Commission, Brussels, 10.5.2017 COM(2017) 228 final, The Mid-Term Review on the
implementation of the Digital Single Market Strategy %3 (10 May 2017)
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52017DC0228& from=EN

88) United Kingdom Govenment Policy paper ‘Al Sector Deal’ (26 April 2018)
www.gov.uk/government/publications/artificial-intelligence-sector-deal/ai-sector-deal

89) United Kingdom Govenment, ‘The Grand Challenges’ (21 May 2018); United Kingdom Government
“Industrial Strategy: Building a Britain fit for the future” (Nov. 2017) 198~199 pages
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Procurement Policy”,World Economic Forum Press Release(20 Sep 2018)
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report-published/
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UK: ready, willing and able?” (16 April 2018)
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o FAAEY AU AR FEATL ol AFAT FT S FIHE A

105) “China’s Artificial Intelligence Strategy Poses a Credible Threat to U.S. Tech Leadership” Council on
Foreign Relations (4 Dec. 2017); Darrell West, John R. Allen “How artificial intelligence is transforming
the world” (April 24, 2018)

106) 1,500%1 @81 & A&AT A5l FAstL 2030 d7HA Tx& AF FAZ SHFATE T

T AZL w=Y AA AR, TIA7ENA T4 AFAY. “America v China: The

Battle for Digital Supremacy” The Economist (March 15, 2018); Beijing Wants A.l. to Be Made in
China by 2030 , New York Times. (July 20, 2017)

107) “Intelligent Machines China’s Al Awakening "MIT Technologu Review (Oct. 10, 2017)

108) Paul Mozur, John Markoff, “Is China Outsmarting American Artificial Intelligence?” New York Times
(May 28, 2017); Paul Mozur “Inside China’s Dystopian Dreams: A.l., Shame and Lots of Cameras”
New York Times (July 8, 2018)
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138) 2018 Group of Governmental Experts on Lethal Autonomous Weapons Systems (LAWS)
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139) Mary Wareham “Support Grows for Killer Robots Ban US and Russia Among States Who Object to
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www.stopkillerrobots.org/wp-content/uploads/2013/03/KRC_CountryStatus_14Mar2014.pdf

140) Campaign to Stop Killer Robots “Retaining human control of weapons systems”
www.stopkillerrobots.org/wp-content/uploads/2018/03/KRC_Briefing CCWApr2018.pdf
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141) “How can international law regulate autonomous weapons?” Brookings Institute (April 10, 2018)

142) Internet Society “Artificial Intelligence and Machine Learning: Policy Paper” (April 27 2017.pdf)

143) ISOC, “Collaborative Security: An approach to tackling Internet Security issues” (2015),
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ol H3H ‘&2l 0 2 2HHE A7 (Ethically Aligned Design, EAD. Ver. 2)2 =241 o|Y
AE B 4L 13 7] 9193] o A& utgdste] AT R F o2 A A (Ver2)

2o ZF o] Yt o4, ALAEE 484 Azdlo] Az A G, B, 0]o) L
ZA42 4 Y52 2 DRSS TAkSe] AFAT /e WFL FEshe
NEOE J5RGL T & Yk F stoleiele] ERss U 9HE ned g

* 1¥(Human Rights): A-&2 A5 A" &4 A7, /fE, 48 A d0= QA

2](Well-being): A2 A5 AlLRe] 22 AA, AL, AgL <A 529

FAAf oF gt

« A 5A(Accountability): A& A5 A2ES &84 A} A A A5 o
S7HY.

* 5 /d(Transparency): A-&4 A5 Al 279 &4 AA 9 N, A8 Fsjoptt g,

o Q8o thgh 124 (Awareness of misuse): AF&2 A5 A" &8 AA, A, A
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o &Y A o R &9 AA(EADYS HA A A1

A& Ag Azde A, S8 #HHste g = 2
AGA ThFolof stEAE obd ARHA ¥tk AEH AT A2dl WA FAY #H
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146) http://ethicsinaction.ieee.org/

147) IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems (Dec. 2017). “&&]H o2 274
H AA!L Q7Y BEs $A5H] A% dFAS 2 A3t Al2~" B (Ethically Aligned Design:
A Vision for Prioritizing Human Wellbeing with Artificial Intelligence and Autonomous systems) Ver. 2.
https://standards.ieee.org/industry-connections/ec/autonomous-systems.html;IEEE ~ Global Initiative on
Ethics of Autonomous and Intelligent Systems (2016) 2|2 o2 ZAH AA ZH-2 https://st
andards.ieee.org/develop/indconn/ec/ead_v1.pdf

148) Alison DeNisco Rayome, “IEEE announces 3 Al standards to protect human well-being in the robot
revolution” Tech Republic (Nov. 11. 2017)

149) IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems (Dec. 2017). “&2] 8 2.2 24
H AA: 7Y BEs A8 A7 AFAT B AE3t Al 28 ¥ (Ethically Aligned Design:
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w3 20183 7€ IEEES} IEEE %% ¢ 3)(IEEE Standards Association)= A& 2 A%
Y A2d"e &2 918l 371 AFYE(OCEANIS, Open Community for Ethics in Autonomous
and Intelligent Systems)Z 97) EF3} 7| FE(SDO)T &4 Azttt ol&= AHEA V&

TopA AdE = AE 3 AsFA 2] sElH R 23 F JEH BES
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=
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K
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=
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z
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29 ¥ ol OECIANISE ¥ A% 71&d s vz~ 4

I AAStE o o] IEEEY A& B ATy Al2" &8 =¥ oJUMEE (Global

An AFES(USACM)E AFH AZES o A7 GARA 20173 <dugs: 5

A3 ARl i e B

i:l:

_I::'

AT of Aol AFAS Azde) afa, HAR}

Ver. p. 141-161

150) IEEE7} 3318} OCEANIS7} A A7 ZA-& 20173 Eollx 71L& thFold AHghol g}

ojfo] F/ME 7&E Zoltk. OCEANISE EAD 4bshe] 7t £E32 Eo] e

A 2EoR e T RAYSE & 5 Uk WeF IEEEV} EADE %318 ¢ d3A T
o Zt= 55 F5, 55 2 AY A E 3 GFS £ AR o ZHrh OCEANIS o]
gk 2bA1g 270 https:/standards.ieee.org/news/2018/oceanis.html & 2 7l

151) Association for Computing Machinery US Public Policy Council (USACM) “Statement on Algorithmic
Transparency and Accountability” (Jan. 12, 2017)

ﬂ
Ho

www.acm.org/binaries/content/assets/public-policy/2017 usacm_statement algorithms.pdf



A3 -9 AFAE £ABE BA P Y FF Y103

i

A oFd ArdEol AN 201839 = AFE 7]E0] A Aol FFH < A st
JeB 2 7eAE9 o] WatE vty Wo|HA Z3std ds7s 2 A&7t 35 (ACM
Code of Ethics and Professional Conduct)S E7/0&tith™ AH 3 57482 2

&
ghelololA WA 7582 gIATL dEA s EElok 2L WAl e daelE FEA4

3 ARHS 93 4Te ¥ Ao syt
g gtneE BegE 3R g3 A

1) 214 (Awareness): (UEA S dagFol AL&H) B4 A28 Lfal, AAAL A
2k, 9 7]l o] | # A AL-E (stakeholders) > A A, A, o] & A YT 4 = H
&(bias)d] 7HsAES A48t st} HEL NAET AZ A 3ete 2T &

2) o] &3} A (Access and redress): T Al A (Regulators)S FaLE]Fol 7|8k AA ol ¢

3 ohgreuE A % 20l GBS AVHL HE 4S5+ At AAUZE AY

S~
-/
ofo

ol
-
rlr

3) % —‘%H(Accoumablmy) NHEL AAlE0 dugF o A tisf &
A& Aokttt daug o] of9A AAE A&t AAE AW & 5 fle A5
T mpzzbA ol Tt

4) A 7}5 4 (Explanation): ¢8| Fl o AH & AHgste A2y 2 7|HEL €3

o] M2 AX}(procedures) ¥ -3 EA 3 AA S(specific decisions)ol] o s+ A

< At Aol EFUT ol e AW T3 WA 53 Fasith

5) HlolEl 9 &4 9tek(Data Provenance) : (1 3A% Lg)Zo FFH) THE HolE
7b " ol thd A& (description)S YaEE A Al ofs A fA FH o] oFsl

A == dagFd g3 dolE 3 A A}(data-gathering process)ll 93 =2 +

od W
o o\

f
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152) ACM Code of Ethics and Professional Conduc (July 2018) www.acm.org/code-of-ethics.

153) d°o]¥ ZZH| W 2~ (Data Provenance)= HIO|H Y &3 T ZUARE on|slH, to]E o] HARAT,
7189%, A4 F4 & udet wolE Y A (Trust) A E sl Ast7] 913 wEtdlolH o &
o}, W=l cdlrl o] H Althol Al wEFH o] Bl &) &8 ICT Standard Weekly =8 B5417]<
3] 2015-01% (2015. 1. 5); Boris Glavic “Big Data Provenance: Challenges and Implications for
Benchmarking” Revised Selected Papers of the First Workshop on Specifying Big Data Benchmarks -
Volume 8163 Pages 72-80, 2012
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154) Sappington, David E. M. (1991). “Incentives in Principal - Agent Relationships”. Journal of Economic
Perspectives. 5 (2): 45-66

155) ZAGA, Aol &: degkat FRo HAT A, qFFAl (2018) 477~4519

156) A+ AMA YAtaTo] Fodk SAQE UL AL Tl E7bsd E4T AdsASES 2
o2 Q7tfA & 4T Aolgtes 8l tstd s TS =E& = Matthias Scheutz (2012)
“The Affect Dilemma for Artificial Agents: Should We Develop Affective Artificial Agents?”IEEE
Transactions on Affective Computing, Vol 3, Issue4, 2012

157) Anderson, Michael, Anderson, Susan Leigh (2007). “Machine Ethics: Creating an Ethical Intelligent
Agent”. Al Magazine. American Association for Artificial Intelligence. 28 (4): 15-26 (Winter 2007)

158) “Building Al is like launching a rocket: Meet the man fighting to stop artificial intelligence destroying
humanity” ZDNet, (March 5, 2015); & A50] At&lol| B ALS R A=A JIe nA=rtE =
goke Axe obA MEHA Bk

159) Burrell, Jenna(2016). “How the machine ‘thinks’: Understanding opacity in machine learning algo-
rithms”. Big Data & Society, 3(1),2016.
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160) Sendhil Mullainathan, Ziad Obermeyer “Does Machine Learning Automate Moral Hazard and Error”
American Economic Review: Papers & Proceedings 2017, 107(5): 476-480
161) Paul Christiano et al.,, “Deep reinforcement learning from human preferences” (12 Jun 2017) ar-
Xiv:1706.03741 [stat.ML]
162) Will Knight “Forget Killer Robots —Bias Is the Real Al Danger” MIT Technologu Review (October 3,
2017); UNIRIR (2018) “Algorithmic Bias and the Weaponization of Increasingly Autonomous Technologies”
163) o1& A& kg MAE AzEAAHO] 2017. 4. 18. FEHAT AZAA 2 FFAAS A
< Zgsta, vaAe] A dE dakshe WS B Jer 2018 4. 19.5H AF Folth.
Y g3t (A3x22)E A A7t 374 DAL S AT, Azl Aol
AnAde EA), 1 Axed] Aoz st oo WHCATH E8f Aolo] ARAA) S
A= stk AN 37HAE O 3l AlxEe] AR E AHGEE AEdA FaiAe &
a7k AT A, @ 2 E87E Alzd A A Auj gl £ dJoRREH 2HHA
Oe M, @ I &7 a7 Alxzee A flole T3A s WA ol it Aot

164) Christian Sandvig et al, (2014) “Auditing Algorithms: Research Methods for Detecting Discrimination on

B x0 &



@ AL i AR wE FYUA QAR AT SueEe AF

ATA%T AAANAM Holge FF< AU T2& 22906 AHe]A oA e 7)o
9|3 # o] 2 (Facebook) 7| ABE #F, GDPRE] A& & 7] £2] HELE <lste] H |
o[e] LefolmAl] tid Q14o] Frteta UTh™ B w7kE0] AFAT APRA 718
S 271 Ssh wolHe BoAE AASt Utk ol AT AR HAARY F&E ST
AMdz AL AT A B e HAdhs 4 Fista a

OJEIZF AIARE BEHT, ofF HolE7t FF Thedrb e FEo| HEstA oo
A E 47 HolHE TEEE F Rl AdES NIRRT FE2 Aolge
FEES A A ol YA A2 AFHA AHH g

Zg o83t HolE} AFoR £ BAHAT AFAFOR

Aeh HJAAE 7hs3k vlolE7F thgFo® s 57| "ol Hold nt2%)(Data Masking)©l

FIE 71€Y et Jut” AdARG 1 s 5 143K (de-identification) ZX| S A X H
Aol Tt & 4= Ao gk, AFd AV 2 7EE g dole Y Qe el

Internet Platforms” Conference proceeding at ‘Data and Discrimination: Converting Critical Concerns
into Productive Inquiry’ of the 64th Annual Meeting of the International Communication Association.
(May 22, 2014); Cathy O’Neil (2018) “Audit the algorithms that are ruling our lives” Financial Times
(Jul 30, 2018)

165) Christian Sandvig et al, Ibid p. 17

166) F= A R 9 3] (Information Commissioner’s Office)= ©] ARl tgk ZAF £of tlolg B4 A3}
g 3d dAES AL HEE FH33H. Information Commissioner’ Office. “Investigation
into the use of data analytics in political campaigns” (11 July 2018)

167) o}Ft) A E o (2016) “QAFA S D ZHE A Bokd] /AR R BEo A3 A7 AR RR
=943

168) dlo]E vp2F o= Hlo|8 ¢ 38k(Data Obfuscation), $% 8H(Encryption)& 338}, Alyssa Provazza
“Artificial intelligence data privacy issues on the rise” TechTarget(26 May 2017).

169) NUAR R n 283} 23] 7ho]elql o] /jQl R Boo skl 444 & AFska 3l
T Hlgo] AZ1E A AR, R HapEzAd 3 ARAHA A" T3 AH =
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A NN EIL kA EA AedHves dEY A=rF BAEE flut s Aot AkF
ARl gAAA HA o FFEe MABEE dHHOE2E JEHCE FYE 4o At
A w3 EoloF gttt eyt o] HA o ATt Bl Eo] AQHEE 71 - A H 7)AR
B7F AAEEA ety 589 davt vk a2 BAEEE ST 7led 22 W ol
AT = T AP BA3 ASA AE FES SRS oVt Ao feuge +H4
g 242 olYAtk GDPR AAA 2 A (adequacy decision)S BH7] $]3F FH|TA o Qo=

2 4422 GDPRY FF 3t Aoty & Udh”

Blolu FAE =9 Bart k. 71ed A #AL st AFATH AAT &
24 7tolzehel 52 QAT (soft law) FEIZ AN ST, FA ) EEHA - B4
oA B ZEE B4 97 §J+(extemahtles)% ad & s Aot ol dF AT A
TAEI gl thet AR A3 gAY B (hard law)o] FH & A RA A 0.2 W
&o] AteAl 28FHBR A4t Fejrh 44T Zoz nelt dFAT A7

A7 Ee] SRS 2tE F AeAE BFA5] ot A4S A4Ad HEAA
HAAE AAA i T

S
Aoz AFA T AdA L) AAA me EAe ot H3Lao A dFH < vA

AR EOHE A 3055-20170524) (2017. 5. 24); S=AEUIRA ST, “/AAG R FAA FHZA
71%(2016-355) 3| A (7174)” (2017. 1)

170) GDPR Al45% ‘HAA AR ZAS vlo]g e o #F=x

171) Melvin Eisenberg, “The Architecture of American Corporate Law: Facilitation And Regulation”, 2
Berkeley Bus. L. J. 167, 182 (2005).

172) Ronald Coase (1960), “The Problem of Social Cost” Journal of Law and Economics, Vol. 3 (Oct.,
1960). pp.17-19

173) HHEd (2013) “A8 71 (Soft Law)®] 7157 A &g strhsta WHtAT A163, 23 (2013. 7)
87~1239 =
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174) &8 A& 44AE 437t FEsks 1A - AR A EL o3 WA <75<
stal itk S AE, HEH AL 434 S 9193 hitps://www.4th-ir.go.kr/hackathon/list

175) OECD initiatives on Al www.oecd.org/going-digital/ai/oecd-initiatives; Internet Soceity (ISOC)
“Artificial Intelligence and Machine Learning Policy Paper” (April, 27 2017) p.27

176) The European Al Alliance®] #4523 23 W2 (forum-style setting) .= Al HLEGS] HE7F=3
EET & itk AL HLEG7} 243 29t TA R ofyel vlg7) 5 S7)d &l the s =vs A

¥t} https://ec.europa.eu/digital-single-market/en/european-ai-alliance %+
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T ANTOIA & st F58jof & o] 24 A=, shhe] AA -2 DA oA
54 dfae] 9 FHH, YHa ¢ +
oAl 9] AYEE o] F7] oYt WEolth o] HAE AHsto =
A3 o] kA sto] o] EX] ARE o 53}7] Y3
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AS dEste 5% o 5 4] A4 2oFE dEA s EElolqd] ARG At
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it 1T W T4, 2017, 281-3259; o= - A, RIFATH A&FY 254, :Lﬂli 1
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A4, 20122), T+ dE=F TEHE SAHY S4L 2=t & Ase M dvE
(intelligent artefacts) 24 A 52 EE Q17ke] SEAH AL BABIHA, 1 AA 2 59
SEAS A EATE HoA 02 AFEES FEHE E4L 2T ka4,
2014). o]gx o AF=H FHHE AHAAM, ASEES HagHor EdsHA Ay
ok sk ool SHsHA Hot.

ol

Aolg 4 AThA 4, 2015). o] H 3 FooM &

=
3 B3E AN A ensing), A5 RO Y5
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PA
AAQste B 2 A2 (processing), ©1H T AAES A3t ddY P F(acting)S ZE7]

€9 7124 FAL4EE AAE ST(AHWA, 2015). T ALFHAFAe] FAA

Al (definition) 2 “HEA Yol AT A e F7h 24 Qo] 222 FPRYL A4
SA BEARA ALHOE LAFE ATRCIFT] - FH2, 2016, “YAF 22

st A 222 FHBAFS AN AeH o= 2= ATAH01F7], 20162) S0l

AN gk olgd g Aol g W, AL&FHAFA= A Z(sensing) — B HA 2]

(computing) — & =% (motion)°| 2t 2RO A 45 AFPHOoE FHsL Yt

SATHALIA, 2014). 56| AEFPAFAY] A, ERATAA Azete} AR A

& FHEA ol F due HolA dFY ‘wEEA ZEA L AGE o] A A
=

AR AEehs AIY 2R os ERE R AT AFA T Asd As

182) ©]%71(2016b)= “HEA o] BAHU AAHQA F7F 22 glo] 222 FIRA S A4stiA
SRARMA AgH o2 dste AR o vl glow, AsAEey A2z 41593
AM e ALFIAEAE A Be A9 24 §lo] AsA 2AR wdo] THed AFAE
Aofstal gt

183) AHS| 71+ 23] d2M AESA ZEA2EE AN 2042012 191) FZ2E AL
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tHol 7], 2016a). A2H ©.

Z qrolq ol£7 - 4HA0Z o

O|EE AFARE ZtE A&FYPATAE AL SHAY AY §lo] AAE E2ASS
IS FABAL A5 JAAPsE PPt ol A, Aojx ARHA ALo)A
B & 9ltho] 27, 2016¢). AEFFAF o e Waed A

e gFed doAA 53 A&FYAEAY AEA (autonomy)S T8 IH QAT

AA A-&FYAF2= AssHE 252 (automated vehicle)] A0 A oldE 4 9l
tHels7] - L, 2016). 2013\ 5€, Hr] 1EEE w59 A (National Highway Traffic
Safety Administration; NHTSA)> A&+ 2549 253 &S SHAE &7t A g
il k™ NHTSAS A58t 5% 71Fo2 & o, "4 AN 2529 A58 7«

M3} 3 Alo]of] YA|EtE AR HrtE T ) om(e]FY], 2016a), BA 27 F<l
71 L 3EEol A 4g o s Fete ASFAATAY F83 HAE BRE 73

ofN

AC)

184) NHTSAS] A2t A58t &+F& Aestd o9} 2 th(http://www.nhtsa.gov).

SAATL ABA 28, A% Fol UE ST
BEo FAARS 23 U8

Al
o#Hd " _Z}%ﬁ.} TR R4S BY E{\%E%"ﬂ el A A
(No automation) 4ol A& AW, AEAE F4 B A o)
& AR AR BrA - doy A FY%
o 54 7% Asd ZP%??V]: & 71A o] TA Ve e FHAL
(Function-specific automation) |2 FHE 5 &= 253 G

F M o4 F8 Al Vsl AssEH
ol5o] A AdH AFdhe SA(Cl: AF=2

2e % 7% A5 HEEH A A ZA9 2

(Combined-function automation) |-+ 73] =2 9 F48 o] i ZYH
gof glo] AYE A, A I3 FA2YE
THIAE &PE& FAT F AT FHIHAF
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34 . . . ° 2 9o
(Limited self-driving automation) | & Y= T U+

Aol EAAGol B AR Al £
WA} ol 2Re GuAEE HUT ATMo|

1%
sl H AEFY AFHE | A= 2a49 AY 0F A0 ol 1A
(Full self-driving automation) | &35 <HAsHA A uj 5t

185) WebAl HO 29| =9 QA NHTSA 71 3~4818 9 A&FPA-5AE HA R st A/NI=E it
186) AAsAE 24715 9 AEA ZAARA 5& 42 & F AU
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£ HE o g Ao A7 A7} Azt 5T
(artificial agent) 241 9] AN E AR E 7FsA ol AAFHIL ATHAIETT, 2016). o] 2 gk Wt
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190) K. E. Himma, “Artificial Agency, Consciousness, and the Criteria for Moral Agency: What Properties
Must an Artificial Agent Have to Be a Moral Agent?”, Ethics and Information Technology, Vol. 11, Iss.
1, 2009, pp.19~20.
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2016). Z, =84 49 A 284 A% QY e TRD 5 Avks AR, FHOE 9
A7} Aol o2 B oo me Aoz Aslsdrd 284 AL A Aolx
(<148, 2016), T FHOE A9IATF BHA A9 E AATH AT A9 £E Ao
o B7hsolok Se, olm) £H4 AR} BAH AR oldT 5 Ytk Aolthe] 4,
2016). AT £54 A% Ade HA 2 Aol g AF BAASAAE Held 9
Hehel 44, 2016). ol 2E ABAS 1ol FEAHAA Aol T 2 B, 283
A917107} 7174 dane o YARE Aol ST glow, ol whet Az F4I9
FRAAE HolAE Aze PEAAT @
A4 498 Bayel A9 Yot

-

=
G
T[N

™

A 52 (algorithm accountability)®] 4

192) FaelE A7 A, Bk, A BHolA AeAT Lzl i AHT FAS 7HsA
e AEg Wk TadTh(o] YE, 2015: 22).

193) 7129 W94 ZH Yol ALFPAEAE A Foll thek FA N 2&H o2 Hosh=d AV
A&< AZshe AEH2016), 2789 L
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5 W, A58 ALFAAEAN qAA G4 B FALH =54 A%
43 & 97 B, ot ASFAAEAN U@ g4 FUs afow A9

il
rO
)
ok

o AEFEAEAY] &2A T2

1) A SAZA A 2R

olefg &4 st 8L VEH o RE AT YA hF fud 22
o2 gAgET AeFIATAY F4 T2agYe AAFE Ao =oHe FY
AL W dAR dall, AdA &) Aol AEFIAEAE 2 - &PH e
2 YA FAZ wrSojof A= 1A gAY HE 24 ZdxHl
=95 k. ofdf diaf AR Q] Ay BAe A A (£2F P Ao S|
o Aztaly dd GAe $e8to s Yoprhs Adto] o] 2ox 1 oty HrHE T
,2017). 23O A& #d g A5 duYFZH 19 72T U FHAAE
ofFolxithe HolA Ake] A 7EE F }‘E}(i" 14, 2010). webA A4
ko) Fojo - 9 gEjdgte] o) Foj ok & FAFe| HAHL A FA AHH O (ex
ante) 2] AHHo| 2P T wrgHolok FTheIF7], 2016). 53] 71ES] M
4. &84 FHAAS 2O e ZE ALY e Fd s Hasee Yo
2H T3 AHFH L YTl YH, 2015). Yobrt ol @ A A T2 Azl

BHAA A&FPAEA4 A2E AT LT AT 7IE22 A5 2 ALz 435
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oXx

ot
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offt
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off

Y

ATH©1F7], 2016a).

2) &84 43ATY TFEES AT AW

TE(Goodall) > A&FH AT FE4Fo] Zte 543 old ;e IAFE ol ¢t
2ol A vk Utk i) AEFRATAE A MEA FEFES FHEHA 2 Aotk i)

A SR Adshes AeFAATA A= =94 - 24 BT H
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) AgFPAEate &2 deviet Ar|E D $AE9] B4
ESY BAZ ALFYAER o AN, 9 4 Qs 2FALAANY £
g up A3 A, AA, Aike] 45 FESE HYLEM FE AAADK]F] - LT,
2016). o] F &2 Dent 3 AL HYAE AoloA] HElo] FAFHE FFH A&
FYAFA GeAteh By Aojof A Aeo] FAFHE FFOoE txdch HAY g
AN E—d 7 & B Bazie} thro] Ha)aro] MA 3 2ol —ArA 4x(death toll) 5 2
Hos)zt ge) 7|2 uEE F ok o9 o] ofFolg 9l A Zo] B
22 Ao W Ahofol &A] GA] =99 tiie] Ha Yok o] E B
Z1EA o2 &Eld woelA FEFd Ade a7t AdE ook steAd tdt A A
T Utk FA} 2ol AEFYAFAY FeAe} oF B Abo]of e
FASE 4% AR MY 24 Hde geael Baa Atolo] 91919} HAHT.
olZ|g FjH AT AHER A IHE F A UYTd "HEEH o & Aol Y fAlE
95 gF= AuAdE T2 7Y 1A’ (Moral Machine)S 92 £ 4 Itk MIT H]t]o]
H(Media Lab)2 AH&FPA5At0] 24 Deut &4 o] Fofx= 7x]#Te] 712

e JEAd e BAT + e €59 =724 28 Hilojges A 49 ZRES T

l‘l[‘

Y
1o
A|m
o,
o
Ho

(-'_{

o,
o

g&

FAAERY X AT T EHL A
A AET 5 At 71252 AAE Sol, g9 RAAY tokd E4L AL
FaR BEHL Ak A7) ANHL e ALFBAEA] G5Aol LA

T3 2 NEA SALS tedt 2ok G/, A, =11, ofdol(children), oF7](baby),

oy

571 F(athletes), Bl (large person), &JAF, 73 % %l (executive), =5 AH(homeless person),
F<Ql, ZokAl/aLekol.

SIS

2]2 dant 3ol A

Olt
Mo

ol 78 5 SA4E HR LR vrojgelAM 24

194) ALBAEE 7129 A&FPATA Dt 43 Avte] QoA o F AEAEA I e S o
HA 28 A3 HolHE Hi' oz A9 dH7|E 7FSAE vl - 2T ¢ glon, HH A

st FHE % U Th(http://moralmachine.mit.edu/).
195) A&FPAEA #A &2 AR S WEzshs dEHA A Sl dd 2702, P. Lin(2016) p.73

ot il
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(E4-1) 22H 2o} M| JHxBE 7|F

A g 7E
A 71A ABE
: (Social Value Preference)
5 A o FRE
(Saving More Lives)
; Foll i3 a2
(Species Preference)
A8 Hze
4 (Age Preference)
A8 Ase
3 (Gender Preference)
6 (Y7ol th3h Hed B Mo
(Protecting Passengers (vs. pedestrian))
WA A AR
! (Fitness Preference)
Aol Bk 3o Ao
8 (Avoiding Intervention)
. Wi 2% MEE
(Upholding the Law)
o AANAM AR TEA] daerdt A B YR sk 5 HFHAY Bl -tz

o A ZA oG AA AR HEaE &
AT TRl FEE HE oz nt =3 el ti7 39 AR = ASFYAE

A7F T AR AFD AR, B F7HER oA glo] FAEH S e

AR, ZAAQ AFTES Hlg O 7 A oA o]dl=(swerve) 5 AFHOZ HNUETA
oo tigk Aok, Yoyt ‘M EF AET s 53] BYPA) YR E Ad o 1 F
NS E FFoteA ofo we, dAad geAte Bz Alole He fHAEHE A o

A~
B3 o7 Axd QoA A5 X TAHL & F U



24 2dnt dFedMY ddr|E 2 e E VNEHeR S5 A (crash-
optimization) ¥ 1253 WA FAAL S 21 do. I7H o3 F=
S 2 & XA 3 targeting)E 2| VISHAl FTHP. Lin, 2016). &, ol® A& W2d FF719] 3
Aol 27193 Senta F&elAM, e gt =
e BAOE e YHAE FUEA Eoh AA 9 WA A S Zo] R AfA)
A 7| Aol A= o] FolAARE T2 5 A Wt A A
7Fs/dol Atk kARl o] 23 A5} 53] ALSA A9, A%, 4E T V|ELE o F
oItk FHH o1 Al 44 A HIME vtgoE & ¢t fivke HllA =4
I s A Zel, S HA 3 dargFo] gxFola AA A AES
TR ¢ ole AP S WASL Slsol AAE L ATHP. Lin, 2016). |t [EEEY] &2
A, o o, vol, =4, A& AFH Tl whek ApEekA g

o
=
ol
kY
rlr
P
rlo
>
offl
a2
o

o
1
o
ofo
b
)
oy
nj
flr
o

BE QIR WA te-sfor drhe vj8o] WAEo glom, oY A= BY &1
Aoz RAFe Aol P, Lin, 2016). =2 EA 3= H5YH 9dt 5 AR YA

CRNHE AL & gov, ol weh uFH AHAAA W wEHel A
T =

AAste Ax2AE 388 =

2
o
A
o
o
s
=
=
=
[\®)
=
2

T3 245 A48 AYAIME BedS 2 ok R0 E #4319 tiito] A
2 g Qv o] A EHL . F= 239

E d35e e 24 e 4
=2 SUV(sports utility vehicle)E, &
ol v zkg-zlel| vls| AEAE mH ] UFoZ A H= Ao thP. Lin, 2016). L2} 2ol

e Aue s AT BUL

X,
i
AN
>
off
oXx
°
i
iv)
2
e
[-'E
o[)«
ofo
ﬁN_‘
2
R
o
rO
)
bt
N
>
i

o
By
ofo
rot
to
Tl
jus)
=
e
Mo
)
)
il
=3
)
ol
o
iu)
=)
2
)
fjo
kK

o ol = AEH o= H'QE (penalty)E WA He A
A FTHN. J. Goodall, 2014). =3+ 23]3 Ztzt<] oF

o
0,
2

THP. Lin, 2016).
502 gaatel Baat Abo]o] S A= i) Aud AAJAE Sete BE
SN F = A7) BE(self-preservation) T ii) HEART Bz HIE AN E
‘A7) 8] (self-sacrifice) ol 2k & ST UG Abolol EAske AAHA S #AFT 2]
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BE YA 27] B S (self-protection)®] Y&-&—A713 A 9] Tdo] A-&FHAE At T
Wl &5 AN Aoy, R HeAE Ao uejste 84 2ol
Fuj ko] AAE LA 2 Aol2HE(N. J. Goodall, 2014)—A&F A5 21e] A zAk 2 o
e B S HEFTE HolA, dAA S84 o g == YT(N. I Goodall,
2014). oA = W), AeFHATAY AL A B R THEA], FAeH AT 244 B
A}, 4, A T AR AE ] WA 2 9T A &8 A2 Y E&S FAse 9
Yok ATkl F] - LB T, 2016). THEF A& TP AT Ak} HE
HAstE Adste AL S ol Frtstrlde A7} itk w

Fo)d BHoIH 2D A9, AVNHAL FNFEES Fashs 2 94 RN

Uo7t AeFa 252k Y o

= 7 wgY H438 7)Eolgtal Eol¥ g A AEF AT} FE 4
e o, 7129 F AHE AU E FAske A ddY Ade Fof Ade HA
ste 5 Ho A =3< 7lsde] o] FoiA= A M B deld At o= 23
9] ZH(consequentialist)$} H] A 2}+5=2] A (non-consequentialist) AFo] 2] YA+ o] 2 A =7 &
gtk AFoyae] A T2 AilA e Bt et ¥ U2 ARE AL
= Adde AT F YA nAZRFY A= 734 ARnks udiA] o, £9] <

AR Yol FIHH O E o] RoARE A AA | i TA YA S A Ad F, E

rﬁ folr
O

=9 A AEFHATA e A2, AeFdAAT}L Ade = 77
she A2 59 Aol SA He A%E 2] AT A SEF UHEFE 39

(et die)oll A3 Hv), ol ul s} A2E WASHE W9IE 199 Abgtel HAHAT 3
B S ZolEt 9=t 43502 sl Brks HolA ol te AN B 4
/@ 4 itk AAIThP. Lin, 2016). ol A9Isk $A91o] e Hh, 5 Fol= B9 &
©E e T A9 @ =94 TE) Mg F1 YTHP. Lin, 2016). 0T B
N4 AgFAATA g2 Bool Ud ABH Z2aHo] A4 BAE AHSHA,
o3 7120l A AANA AU 5] o] Lo} A FAFYHY 4L WAT %

B o= Ao

n:
:{o
N
o
o2
=
o
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o
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=
-
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M
&

A4 G Zord AFAT & ole

AR R BT 5 WA e 424 Yol AeFIATA 2RETUE T
s AA WA 847t d AR AFET1F7] - LT, 2016). LEHTY FFE
g e 2 A%, 44U Ry} ASAAE 25 VRES AUEA o1}
By th3t B LAEA FHE MAA D £ Yt olHd WAt 4 i e 248
oA tg FAA7I} 2ol A&FHATAL] FHHR] EeRTe] zhe Al AHHA
A, HaFe AR A HFIEA 75T ¢ dFol A2Ha o

2) ALFPAFAY £84 T2 YL YT o) E2F A&

A&FYAEA &4 BV ES AEAFAY &4 =
A AR WEe A A I
do] o] folA AR, AEFYAFA B FE FGAA of €A AREA ) thef Z2
efoll ofsll Aol = ofof @tk ol FAe) Aelal & 4 BTN, J. Goodall,
2014). A5H = FE FFo taf B B At Ths A, AN 5& THHLE 1t

o g AA FF PAS HAsE Pl dolAl, A8FAAEA} ABBT—53 A

_,d
Mo
R
>
lo
ol
—o
ofy
i
o

dot
o
X
>
>
N
o
frtt
lo
>,
!

2 F7 E 2 JOH(N. J. Goodall, 2014), EE
gu FFAAE ZE A2 A 27]E Fo] 238 uEAL F

giths 0] BAHA7E FTHTAY, 20120). AEFVAFAE E2FPolhs B4

BAEd AsE e A8 9 F/A w2l A7 Avk= Hol Al A=A H

A ALFAEA fel2 ZRadPelA §84 H2OR 4 gel B8H1
geolEe FUFH WA Ao Aas IneF ATEH BN oA R
o 2% 39Holeta FTho]F7] - LY T, 2016). ol FE AV FHHS AAEE 427

AEake] EYAAE TS AodM AERAA A FA AR HIPE=TN.
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J. Goodall, 2014).

HA AeFPAEate] &4 Dnt F3olA = FeF2 Aol 7H dntdor 4
E Qo o]dd F oA HIAL i) A7 HE &g F(self-preservation algorithm),
i) A713A & a1e2] S (self-sacrifice algorithm), iii) 3¢} A3} ¢ i1E]E (harm-minimizing
algorithm)©. & g2 4 JTtal oke]F7] - L7, 2016). HolAM AHEILZ0], 27 B
Y A AEFIATAd HdoAY ¢S SHAoE BIFOEN B 5o )
& A=A 2T 5 o] ARAS A AA 5
Aolgte= ST oleto AN ASFYAEAY FEE 12T W dHFHT] ¥
FAS 7Tl F7] - LT, 2016). s HAS dae|FS AV RER A7) 5 Yot
& STy #H e A, AT F&ol h s Hham)ye A o2 AATFORH &
A 2y utE sjAstas dkelF7] - LW, 2016). BT & ALY 34 A4 vt
7FA o] WEtol| A, s of HA] 1 A ool whe} kb4 o] Zt7] Aol hte] glthe A
A2 dAZL SFRTHlF7] - LB T, 2016). F, ol HAd daelE
T2 AEGoA & F ool thd AME T3 Eok AwFQ] Ad|ES AAZTE H
AE 7HAAT A= 1 o) 9 7]Ee] FHA ALY
= AoItke]F7] - LB, 2016). <l
o] o] &gl 797t obd &, AR AFGol vk Ao &
of itk tolrt st Aef g 7|0l st rtdE T st e At wE ¢4 7]
Fo wet EdE AEdste Aol v ¥ AAE 2YT F5 UTHN. J. Goodall,

2014). 973 2 AHiFHe FEFYE Ass S48 08 WA S (dispassionately)

ofo
Rl
N
2
v
Mo
-

c(Zi
o
A

< 7 913, A7)

rlr

rlr

i)

r}ﬁ_“

R}

3o

& 4 9o U (J.-F. Bonnefon & A. Shariff & 1. Rahwan, 2015), o] 2 Slal $17+e] dRba A4
(common sense)@ EYX T F = A-o] BT 4 oy, &g Fdo] 84 ALko
A= o] Zte= TR0 AP 9A AXE F AT AAdd EA AL F2 F

Bl Qo] PHE ZAL Y T2 Folete U NS
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A, BRESAS2RE 1 AaAo = B7hEa tkelF7] - LB T, 2016). dHARE =

H(N. J. Goodall, 2014), L3 A A
[ Fo1d 4 flvkes dol AtkelF7] - LHF,
2016). AT 71E 253 3A Y A1HAe EEY TAG 2L 2 rtE AFolA Y
=84 fd g 11 oj¥ A3
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QA dlZ At 2 (Gerdes)9t <=E(Thornton)] 3" #|(J. C. Gerdes & S. M. Thornton, 20163} £

3t2(Rojas) 2] 49 H7E AAF B Ak,

196) AAE2 Al 74A] AE2Abe] T3 B4 RO R o] 23t AHE WRIIY =, o AsFH A
A A geAdnn BS FAA G A7 dEd tiajd e F U A5 HEE B
thal $ok(J.-F. Bonnefon & A. Shariff & 1. Rahwan, “Autonomous Vehicles Need Experimental Ethics:
Are We Ready for Utilitarian Cars?”).

197) R. Rojas, “I, Car: The Four Laws of Robotic Cars”(http:/www.inf.fu-berlin.de/inst/ag-ki/rojas_home/documents/
tutorials/I-Car-Laws.pdf).
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(F 4-2) MElA9} £E0| 3K} 2520 4¢3

At zs £E9 397 23129 4

AVEH AFAE e
3 <Al AFe zaAE < B,
A2 A AEAE AR 4EHE 4

AME 453 A4S B4 = AL
AAe FEAAE & A

AHA AEHE AEAE 5¢ JTae o
AVEASE FFAE A8 A, Be A | LT ¢

Ao FEAAE o Bt a7

AR gD ABAE S8 Saahs Aol | Lo 0T L 0T
AEH EE ARG 4FHE J$E Agsn | 0T AA, APA E A3
—‘E, —rtﬂ/l A O-]TH ];H}\]—j‘r/]._\}.’_ H}‘_]"E o} %E]— Z.“4'1:'1511“] X]"EO;—Z]"C Zﬂl‘ﬁ J[, Xﬂ ‘ﬁ ] — Zﬂs\ﬂ ]J,],

FTEHA ge o, Ao EAE HEs)ok dn

Ao zsh £E 3L 3 §
o ¢02 QANGel BE HEY SN S AHH o 4EF A |RH E
02 ATHE%7] - QW F, 2016). Zat2ol 4PAL AVH BRr|EOE WEYTE
Ay ow 4As

Soh A0 SuelEs ol RLe 2EFE 3N WrhH WEL BT A 42
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(N. J. Goodall, 2014). 53] &34 HIHl| 7123 &4
Aol WA 9 ARE SAFHE G5 HeAA €8 A dre BAE i A4
A EAZTHOIF 7] - LB, 2016).

old wet A&FAAEAY &eH ZEONYAIAE 32 I I 44
2315 Fote EF4 Aol Al vk Aok o]d EFF HIHY F A= FEL )

<

y

Uurd - BAF 0T $oF ARSe] 2ARC FF0 oI HrHE WAL HE
g4 Qoo e SHAAE PERTAVAZA S A2l B o 4H )

i) 7178l 7ukstel WAAA S FE ABHolH Avkel oA Q7re] A HA &

=9
Sigrate] At RAR A BHO] A5 & YET SHQEARA 4T G2 o
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S7FAIAL Thol =R’ vt 2 AL E A 7Y F) T =T JHEATIL ATh(E
4, 2017).

g ool thaf HaY AAYF HAAR B fFAo] FAG Feete M =@ &
A7V E & otk AHAOEE, 77 HEEA LT/ HEHE Fo P E o &
sta 9lom wepx FHs oadge teje YEH - AUH O FA &, AN Al 1
AzAzet AR ] FAA Ade st=F sk lvk T2y 20019, 2007'd 9] oY
o Hele g ts) 2ZH 0% FrjsiH o] rtestes WA WY v, “oehH A
T, Bk oA Aes Agste AWS o YatA
U A zske 2, dado] AldstA] g o Agte] AW, AAU F5 A A E LA
2 927t e s JEIAE BYH(EF A, 2017). ol I8 ATATY S5l o

2AA¢ 77 9 8dlo) A&, A,

)

o
il

O
OH
%
Ao
ol
Lot

3:
o]:o
i:op
Oko
%
re
>
'
e

AR e AW, AFH O Ueil7] o gAY, 829 71 wA ¥, AW F30]
AGAA AEsHE o] lojA F&8] dolE 7t #ol7] el AW FAE dFATY A
o] 53] oAH(F &4, 2018; A ZT, 2018).

AAZ Y JSHRAIAE A AHE 22 JE AFAFY volH 3 L AFT FF
o] 4 &8It & AERE o] A FAHHA A &2 FH o7 W& 98]
712 ERete E8ate AL AFsA dvhe dAs AAET ok o 5A 9 RAEA
F o] Steg gRIIVE ERSA dE ofFE, wolE Y YuolEV} U Zte b
gom ge A dolHrt o F88t1, mebA AAEAE &S JduI)7E #Yst
717F g1 whebA] FE7EE MEEe o271 A ¥ AHE BAte FAothE
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d

9ol A SHol UFe Bauwas gold BHsA 9] WRel, 1 AFAFE HE A
Y= AR AF IS B} 44 grbe 6 g0 AT odR AFAN §

A Hzol o5 FAN dEFA T EEF Wl o5xlo] g5 UFA T L8 At

S, @A S Y 95 B BROHEIIR, 98717 o, ofxu|d)o] ojn] B
Aupro|BE, AFA o] Beuaeks Mol ¥ EAF 94 REvhs A% 44 gt

a2 olre 98 dEATo] EHYHAE B d5etA Uiy, B T AFAH

211) et A Fo oEeba A Aksh A Fof oFEekdg e o 271714 A (HdlolE B QA
71€o] A48 9871719 87k - AAF TRol 22 RI(Rh))2016. 12)0] wEH, Ak A e - o
T 5o BHOZ ARAYHE Y, A, Ex 958 A Axd LZEQo|= o m7]7]
FE 5 QAR R TS LAt S AN Axe] A Ay B ARHE A4,
LeFat7L, Sate] A oJofE HEE AN S AZE (B RAM)E 871719 8

G O]'Z] %=t
212) $t& X 2EEAE BY JA o] Ao R Fusty, Ao tig AW rz, WRHo R
oju g }4-& 74%1511 7] Wi o8 Hedde 2, St 2 2 FEAE B9 Adq o
3 2AE AAS] ot 7 Fagte] 2 2 MES FEW, dlF At tg s
ZholEgel, =i, QAN E A 5§ BT o] A FAo th3 JELE EFo] A&
T Uk whoF Sko] A AR ZAVE HAEA] Rty A2, o572 shEe] A E WolEo]
A % T UTHHEA, 2018).
213) & B, 4339 A 2Hd Fek Agto] Hol vpEo gk A¥E @yt SIMHA W
A & F7F FAFLE A A4 A AHAN EEH AAAE &3] F4s7] = vl
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OS2 oo F Utk A IR AFATLE HFHART7IZ EFH 7] WE A7
AAQ A BA S d3o] HAFH JAHAHZ T, 2017). 1E L AFA 5ol AlLE

o
nm
&
o
G
rtl
i)
o
rlot

Aol Al A-&3t7] A= A ERlojy HaAe] 58 HEA|
Totopgith, 2 of FAoA weF EA7L AR FAFY dHS T AT
oate] 2 g A4 HAH M2 =AY} AL FH gk AR 20179 1€ & =
W Y77 HEE dhel] W2 W AW Aol A 2016 11EHE 53 1000 He 3} Fol
A ofArel stEel Hdho] e A 9o BAEL BF JARTE StES o AFATheld,
2018). o] F A9 sAtTY Fdel oG BA DA Al AL JAFAFAZRAL, B4
o Y AAZF =He] 4 Qi

2) HolH(S 8 R) Fre #elof FHA - ded A

AFAEE T3l #HEH = dolee MUY HALE, fFHAHR
AR st o $o] g7 AFA T Aedste AHE T 7F R T3 ofnto{njdk ¥ o
olEgh= 5o k™ I¥d o]y Uy VA AR dd 3, A, &
Ao the FHsta A AAZE FRF YA X3 FHAA, TFE £ATE 2
g Aog o ddr

AA, dolHE FHstE AA EAE £ F Atk tolE AFAd g B, o5
UM £ o dolE HS wgo] BasithE EAVE Tt ol& wlolH Y AfHAd o
g ZoAol A HIEHTHRA, 2017). ol dlo|EE 33t AA A HolEHE oful
g o R £ - FHaoF 9w Y= HolHE AT F A7k vt A L HoHE
AA7EY TA7F t e E 3, 2017).
o2, £3 - 3ug golHE oA B - #F Aty FAE Yebd 5 9l

2
o,
é
mlo

214) IBMell 29, At 15 o] YAoll AA A= datas 1,100Tbell o] Stkar gkrk(o] 43}, 2018: 9).



off
L
i
oZ,
of
S5
N
&2
bt
At
I-'O
)
o
L
)
o
r o
r o
AC)
ofr
Se
rr
ON

b7} 7R 2% dEolHdA A o
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3) HolE(SBAR)Y YA - HHA FE 2 48, & - EE8 A3
SRAHEE AAA ol HA ZAH, = Az, 1

21 o5 AAHE YFel, FAA JRAYAES Tl g=H F& - A, BT 4F,

B 59 gl AT k&4, 2017; 94874, 2017). o EH Hell= A

FAAR, Aol B4l FE, o] gste WY, AA 2 &5 53 5 AAEY A7

3 #AG AN ARG R QFoE GANGE HlA £ Aldle ALY AA 9 o

g, o2 A% A - 1E A, BY I3 Y 2 Y A AAPE 9573
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=

A

43

SEHGHRE FoH o BH - 4T - HEFE G F)OE o]0l A= 274 H3 2 I

g 2= o)}
= .

T 3
i‘ﬂ(ﬁfU\)gl A EolE7F FEEHAY, AL S HIE A Bl HolHE ¢
o QU 2 A5 ' ElolB o FE o= QI Axket AEA B I THA ] =Rk A
A7t 22 = Ak A B A, 71 AR 5 U BE thEF 3, wH oE 4
=2 5 AL, 7 AHe At Bl 75 Fol #Yflol wEE & Q7] ot

o5 EA T A Ao gt ofAre} fate] HEF A g oER FA 77IAIEY
A, 71718 9A, WY AEA, AlFsAL myZAE o] o7 ATA e B Ao the)
= AHE 2HFO=N RHolE Y 2 - Hdo] BT ¢ Slthe HE FHE= A

otk 53, A SR AHT HT WIT Yol HolHY o - FEe AU o3

AANFEE FUAFOZA HAHE 2T o k= HolA AF3] ALl FHojof & FLoln.
Hlolele] Bl gl B3 Al 37H A= FoE 7I&oof It AFA T

7b AT HH o He Bt A7 obdet AT A3E A4 B opysh, 1 A

o] Y2ty o] Q17| Wl AL - AAH R AT HYsopt ok A AL

215) @A T JBANAE AAFHAH HolHE FAFOITh oA WA Hu
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A4d Y Zopd ATAT &8 ol £4 167
Blof A 52 B kS BHA 2 A AAA 2HS ded s 574 A9 F
g2 A 7 dd

gt A7le A AA 9| EPolqrst tl-SH¢t

1) R HY Aibsker Foj 2 &g Ao A
A5 AFATY E&o] BH3HT oj=2d Fe| JRHFHI} SAH L o) 9lu &
ST &2 AR Aol Thsdjd Aot o]FA HH F23 o5 HoHE &
il o] st AZE AT Aot

gAd AFAGe o] HHHY, o= HolHe| I dFF wobd Ao
o 2ol 288 FFelM #&3 A BH o8 E detA EEste TAt ZetolwA &
AL 71€4, HA oz ofgA AL  devke 42

o] o} siAst7|7} wj- of & FAolth 53], EEIHAVF 2 =7+ FE HolHE A

2l 2 Sk ol ZA 2 3 ZebolAEY AU BHeE &

T g8 H T4 FE&E ATATE HlM EA7E AL A =, A A,

AARE 7oz 449 RHolH e &3 As YA a7l BF2 2 olofd

O

ofr

Z=o| E7H(e]F 4, 2017)% =9

Tttt ol FA 2 AF A5 AeA Tl AE el Esingularity: 71€2 SolH)E At
g 7 2Ror EE TheA S v ot stolgtol El21, 2018).

gy A, S ozl A Ad A, = Aty B3kl wet 4 5 oln
T AoA ol AA S duiy Fod A7t 224, Ve 2R dAlolt AR A
AAZ R ogo ity fxaA, A -4 ARUAILY gt 5& Z=x3t
I oA 3 sl Ag ARE FAeAdthe B A7 2= A EA,
2018). 12y e 28X ot AxUAclAd TS L FFH A A= A9 5%
AUA gdetes A3E AthETA, 2018). A= A 218 AA Al2"S ojwd
FEAA A9 ZAJA7 e EAI7F @A E
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et 34 74 CALARS 98 23 43 A9 448 7Y
o)A} « Al 0|43 g 42 S FNGol A B& T
A 3 AzA |- 8s 48 $84 AME =7 08 8 48
o157} T3 FA . ’6‘17} A M9 &3 HE E?L_ ks _
a9 Awga | "Jﬁﬂ HAo Ao FEEAl e BUHP 2 AN A
2%
o - 7F ARl 2
9 8AT A AY A ¥l £A
Hd A3 W o 2o HAsld s &9 A
o YEAL A9 &l AAY AFE FAHA A HE
4T A FA |- ed uee) T e
« 95 7Y Fd AA A
. HMEi g43t zetoluA Bl £
w7 zn|zbe] AEld B4
. zmxle WA 287t aagle 24

AsH Y Bok YA ALRANAE TR

1. =2|of Hig

AFAFANY =8 F7IAA A ot A9 AW A&F7(LAWs)E= olH A AA A
o & FAE vdolth. AR AA b A A LAWs7} WA = &Fata gl I F
Ae A o s Z o2 Asd Jdd dHoZ ¥4 2857 A<= 7
F7hekne] Ayoz Z4sto] HAwe WS fAWA AH APy HEGH L 2]
A2 o] A HollM W3yt €9 & ZAolth(33 4, 2018a; 3434,

2018b; Daniel S. Hoadley & Nathan J. Lucas, 2018).”"
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(Fire & Forget) F-712A4 A4 F P
T e Arolga FAUY F
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A 71538717 o A9 AAAE WEstA 7HdE o Aol F40K(Simpson, Thomas
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Muller, Vincent C., 2016).
217) 7FOl 2B+ 2018 24 209 SN2 A AT A T EFHATAE S T8 At A=

AAATH(EAE, 2018. 4. 5).
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b AEREAAAL AR A HAEE (LAWs)S]

mE A SANES AA A= ouF gFe 271 LM 7ted dF719 o

_IZi

AHHOZ AFH 2AEF77F FEFES AAANA £ A2 TH
S g3, gty BE AAE U8 TN Yt ZE Ut g 7t A
71k B718 Zhe AL 348 Aa Ak th(EE Y, 2018b). 1 wHeF A5 R A~

o 2577k WAL £59 247 A AR A5s gEthE 3l of| Yo Mol

Lo

o

@D 1988 m]= m ALY <=okst Wil A 3 o Alg)
o =9 o 2g &l AFd AL FIAA TY¥Ae ALY HES] 7

e Y R 222 BART 23 FAYG oo 2RaARANE BPe 2ed

rir

FH AL olgt FF 6550l A T 29098 M o] AFgT 2AA D WAl g
o] o] &2} 2 B H o] 29 A&AQ] o] ARHE Aotk A-&A L 7|AlE Heold
UEhE ol Ho] Rzt 7]QlA, ol Ho] FA4E 93 AF7UA F&L A X3
oAt At A EE HF
ARAAE A2 34 FEOIUAAR I AFE A ¢Ek oA AR AAY A
HE AT Fube] gldd Aol
@ A3A AANA] AFA
Fap vARY 9171 w9l 1962\ 10€ 27, v 5 1183 G323 BEZof AAEY
T B-597F A Fol itk BA Hlo] dA 23 AL AUz wiE v A W
HE o] dojzio]l AL A AU 2E7F AN 455 GA sete AFeldd b
_/I:

FRYUo] ol BB BE FEOR /1L Ark. P AFE REE VT L 28FFYL

r
PN
°
_Q
_>|i
o
=
i
g
r
L
>
[
o
rlo
>
2L
il
r
L
Yo
N
=
Sy

=

A2 AN o AL AE Fatets] ARG A DTS B 2E vDol3
£AAEY B5o 28 B AZL Ba glol A5 4 Qe AT 4R BA

A 2gle Zha ST o BRI Jglargolw A ARl =7)= & o) IAE AAdsta



A9 dolgn e B Age B4 whAY o2 EEg I $3bg olzslEat
3 oz Fah 33 AATA Solan WAL A A2HE ERA gkt o
AL AWA ALR7 A oJn) g AREATL Arh FLBAE dBFE A 37

Ao AE7he2 wheF 299 B-597F AAE A S(Alo] SAlsE S A2 Rl FAIAA A
2glo]oj A Abgto] AR o AAYSHA BA HAJUNTHE, AAl= A3 AADAS 2ok
& o= didn
2) ABAAEF719 A
@ 7
2w 2} 285 7] (Lethal Autonomous Weapons: LAWs), 9™ 4ol 2 3.0 01710] 7§ §lo]

ANz' 22270 53 A9l 34825 448 A&F7E ArdH. LAWsE
LAWS(lethal autonomous weapon systems, A & & 2}-& 7] A 28l) LAR(lethal autonomous
robots, A2 A-&Z &) Z L F7](robotic weapons), T<=oHAl A& ZE(killer robots)©]
231 % EHTH(Krishnan, Armin, 2009; Anderson & Waxman, 2012).

2y AR FAZMA = LAWs7E F3RIA Al oz geld A AA7E fle A ol
T} UN EE R 1% Fg2EX &9 Z(Christof Heyns):= LAWsS ¥¢ 4359 tj& 9l
kel ]l jlol HEE 227 AHstal gste 7] Alzgolgta Aid Ao -TkC.

l

Heyns, 2014). 7] = =%5 2 % (The US Department of Defense Directive) ¥t &4 3} 5]

WHE A% AY flo] 2229 ALAA BYOE BEE HAHL £T 5 9

jin

= F71AAZ L AHolstal 9 th(Department of Defense Directive, 2012). =414 A 219 ¢ 3]
(International Committee of the Red Cross: ICRC)= ‘34l 7] 5 (critical functions)’ oAl ‘A& A
(autonomy)’ & Zte= F7]12 A7Ee] A §lol Al 2227 BERES A, ¥ A5}
30 el A, 7Y ARE, 73}, A4 939 5 4% 4 € 5 e FrEa
' A FTHC. Heyns, 2014).

LAWsel gk g8 ook ##ate] <on] gl Q175 Al (meaningful human control)’ 7H'd
o] T35ttt v Q= ANFAMHOT 4 e Aex axo] gt Izke] 24
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2 FAE ugrh(gs] 4, 2018b). A7 AFH 7Y LAWs= ofH HFOZEA 2|+
g uHE ANFA AT Ao Koty 18 BAshE LAWsE WA AtAE BAse
Tyt Abole] Aol ol WA Wate WMWY g5 #8r)s LA Alold &

A= WA - & H Ao,

@ 3™

#1. "L%Z]%(AI) 719 571

0 19979 WF ARE AFAR(AL ‘2Atolde] BE F ARAR FAFAD DY, 2

Zholdl e AAE ffehe AbE BT A0 1 AF DA Ul 27tolule
g Aok AnAL S Ko} 1] - I FHAS L

#3.2005d 7H& G} 2"

0 AFAT T 2"27|Ql P AFA T 2| EAl B TA EF

o 3ok A8 ¥} & WA FH & Aok AYTOE UNHT A A=

T+
X
o
S
O
ri
_V‘.i
>
s
[
K
°
W
i

i
>
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°
=
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off
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#5. Aok 100% AFA5 #oled—7A7F 100% HX2E A& AH

1. AFAS A% T - LTt IS 28 Ao ojn] AR £

218) Scharre and Horowitz, An Introduction to Autonomy in Weapon Systems, p. 13; Noel Sharkey, “Killing
Made Easy: From Joysticks to Politics,” in Robot Ethics, p. 116; Schmitt and Thurnher, “Out of the
Loop,” p. 238; Johnson, Meyers, Richards, et al., Unmanned Effects (UFX): Taking the Human Out of
the Loop, p. 5; EH BT XBFH AFA 5 7], TLYHE, 2018. 2. 17, available at, https:/news.
joins.com/article/22374485.
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MQ-9 ¥ (A ZtH)

okl Zol: 20m FA A7k 14417E, GPS A= EEAUHAR(IDAM), HolA &

_—

(GBU-12), &3tolo] mAY 5
MQ9 (A FE = ue)

7l 4ol 20m 2HA A ZF 1487 T4 GPS £ 5

o

T4 LA AE(IDAM), HolA F&
EHGBU-12), #3ojo] wAY &
—20159 69 Y7ttt ofH| o= A F(AQAP) S ©]E & YA E & $3tolA A
A, Anlg F27] #H71&(L0CUST’S &8s =2 WS A5 b .
#3. 2017 114 7 79 AFA T A&F7]
— 5 34 A dE(Sea Hunter)’ HIA| 34 AA
Aol 40m, A A& S0km, H7 3ME A A A ZFE &
— 591 Z4A oI Ho|A(Echo Voyager)’

A} 17197 A& AN A 4 Ansq

— 24078, 365 AFE ¥ THe, I, £, FAML 28
CAAT AT W)
© vl= Hepte] Heka Ao dANA Y FF A
Hla s @A A S = oAt e BRS 100% IS A B3l
ol ‘A5 (A - Intelligence Augmentation)d 22 7 d o2 7dsciy gt 7|24

08 MTE ALFINAE A FAY S A Fobd & BTHAA ohA T FF 2917

o)

= U7 Ko 2 GAFoof dth= El = o] th(Department of Defense Directive, 2012). AH3
Fehs AdstAY A7k A §lol 34 H8E A

=
AHo R ARG &9 HHE FF(appropriate levels) T 71 E& T3 AL A2EHS

o2

=
4
flo

S

i
>

37 A8 oe 2A%E A4

olm] <15 thDepartment of Defense Directive, 2012; Gubrud, Mark, 2015)."” 20153 w]=F 3]
T2 ol FAF7IA 28 o] A2 A/ (new normal)’©] FHojof sty FEP, =2

HE 9 F(Robert Work) =5 FAAL 20160 “mr¥F+= X3 A d3k(lethal authority)S

219) © Yoyt A&H 0w ZRES s g N AEA A ZYe AF2A YRR 3§14
RETH(EHE 9, 2018D).
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ZIA S1G3HA &E AolAR ofd «EZA A@ro] AFA & F Y] ol oA e A
Az a7k ok T ohEs 4, 2018b A 1S,

T4 YA ote Pl SHEIE 20179 IAAE JAFAFAD #H ZEZAHAE Ao R
1209 ~1509 22 & 3o 2N ZHE Y3 T¢F Zo] “H2 AE Holl 9
o] A&A AAAEC] gaElaty] vidth ey ste Wl FEE T Qlvkal gk g |
A, e, ok, ol E, ¥A, 7|28 52 A& dd Aol 2BAH F
AZ Q7T HhEe] QB ~gjgl, A9 a2k s oldA;E IS LAWSE HH)
3tA gomA <ojn] Q& AREAMHC) MY EB Fod &2 vrAg™

. AW eI AA S Fohekn

2o

o @A S AIE o] &5t WmET o B2 AR 4% 2

TAF F718 AEskE o FEta ok 201748 7€ 20¥, S5 AEE 203089704 A9 A
g AR A S FAE Zled e HEPL, 2 F 2E A HA ol £

5

guj2 Fee o] Kool ATyl & Ao|gta F42 o2 R th(Daniel S. Hoadley &

221)

Nathan J. Lucas, 2018).

220) Campaign to Stop Killer Robots, Country Views on Killer Robots, 14 April, 2016(http://www.stop
killerrobots.org/wp-content/uploads/2016/04/CountryViews_14Apr2016.pdf).

221) o]l d OpenAle] AAFe} A2 24-&77] 7|E &0k 11499 7] A=AS0] 35 A8 A3
< AW 25 ALH] Frle w7 L ok fEnE [ By e AuaL
74 3t} “An Open Letter to the United Nations Convention on Certain Conventional Weapons,” August
20, 2017(https://'www.dropbox.com/s/g4ijcaqq6ivq19d/2017%200pen%20Letter%20to%20the%20United
%20Nations%20Convention%200n%20 Certain%20Conventional%20Weapons.pdf?dl=0).
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A, 719 AngAdA A g2 2 Bt LAWsE 40| S =9 HSF ofgfd
AT} A4k 282 A
2 FAAE &2 o|fE Weletd dasirle
of, 4, T F& AZRA WY SR\ AEAFES FAVFY HA - &EF =9
b SlE AR A o] g8t Ao dHA Yk BF AT F7lo]d3 IR E
WAl Aol

ARE BH va S5 YAZ2F A EAF(Remotely Operated Vehicles: ROVs)9] &8
Z23H8t} 20079 10¥€ TAE - & (Foster Millen)Abe 3ty 94%% 718% YA 2R
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Ao g AFdtte, & GIGO7E 7V Z¥s] AsHE Jd¥AFANEIoldy & + Aot
(3319, 2018b). 1222 T8 AYFZAA Y A TA) 2XRI= A7l &8 olw
o tf-ggete] wig AtEA ¢S & itk 1= AWA ASF7IAA Y BAA =
7t Brtasittd YA o & ) thao] 47k el i Thed AnE fEoE
#oolel e F& WH TA O duvkvt @A Sl S AA 1 &2F -
=94 AA FFHE LAWsE @79 £ 10S RV

z .
A

ok

7t A AZE T AA ] dubA gefole

@ g4 - =94 ol =A

27 E 24 (Stuart Russell)2 2B & 2&F7]7F vhag] 2 o] i BRIk olgtiA s
A5 (Al 718 A A AEF7IA 2R 7HE & EAMS ARLS ARde TEse
Aol it A AL A A4etES gt ¥ B2 e 2dT &+ dde He A

AP SAAEF7) AAlE DA AZS MASA oz Fld AR, AU

AABAAAATL A 23S AH 42 7182 wiAlst FdAola Al B

34, 2018b).
@ AHd BN A
ABA g5 AHe] B4 &HA FARE 1
Al TAHEERRS R AFEATG st A E7HsHA AW Ha AR

of7] gt AR o] Th(3HE] Y, 2018b). B2 AL MAo A= ¢ FAT A= A

223) Russell, Stuart(27 May 2015). “Take a stand on Al weapons”. International weekly journal of science.
521; Crootof, Rebecca (2015). “The Killer Robots Are Here: Legal and Policy Implications”. 36
Cardozo L. Rev: 1837, p. 388.
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227) https://www.defense.gov/News/Article/Article/93894 1/national-security-experts-examine-intelligence-
challenges-at-summit/.

228) https://www.stopkillerrobots.org/.

229) http://www.hrw.org/topic/arms/killer-robots.
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« daEF 78Ot ARAE &7] A& AR FAAst uAo] AAGE E F UEE FA
1 g eSS FEe YA HAh 19 ]

]
« dagFol HAsHA AAHL, RUEHL, AP

filo

HeEAE et 2 Y Ao wep gl

M dg]Ee] 52, Hef, Ao Bt WA 7|Eed A=A EAE 24, o] Sl ¢
9] Y AAA A E(decision tree) <} 21 x3}
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