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Per Capita GDP in the United States, Ratio Scale
Per capita GDP

(ratio scale, 2009 dollars)
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Per Capita GDP in the United States, Ratio Scale
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Innovation and Growth

Future innovations worldwide will not be transformational enough to
promote sustained per-capita economic growth rates in the U.S. and
western Europe over the next century as high as those over the past 150

yvears.
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41 GDPR Art. 20(1) Right to data portability

1. The data subject shall have the right to receive the personal data concerning
him or her, which he or she has provided to a controller, in a structured,
commonly used and machine-readable format and have the right to transmit
those data to another controller without hindrance from the controller to which
the personal data have been provided, where:
(a) the processing is based on consent pursuant to point (a) of Article 6(1) or point

(a) of Article 9(2) or on a contract pursuant to point (b) of Article 6(1); and

(b) the processing is carried out by automated means.

42 Heike Mai, PSD 2, open banking and the value of personal data, Deutsche Bank
Research (2018. 6. 28.), 5H.
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FHl

Computerisation O*NET Variable = O*NET Description PIAAC Variable PIAAC Description
bottleneck
Perception and Finger Dexterity The ability to make precisely Fingers How often- using skill or

Manipulation coordinated movements of the accuracy with your hands or
fingers of one or both hands to grasp, fingers?
manipulate, or assemble very small
objects.

Manual Dexterity ~ The ability to quickly move your hand,
your hand together with your arm, or
your two hands to grasp, manipulate,
or assemble objects.

Cramped Work How often does this job require

Space, Awkward  working in cramped work spaces

Positions that requires getting into awkward
positions?

Creative Originality The ability to come up with unusual Problem-solving  How often- relatively simple

Intelligence or clever ideas about a given topic or  simple problems that take no more
situation, or to develop creative ways than 5 minutes to find a good
to solve a problem. solution?

Fine Arts Knowledge of theory and techniques ~ Problem-solving  Problem solving- complex
required to compose, produce, and complex problems that take at least
perform works of music, dance, visual 30 minutes thinking time to
arts, drama, and sculpture. find a good solution?

Social Intelligence  Social Being aware of others’ reactions and ~ Teaching How often- instructing,

Perceptiveness understanding why they react as they training or teaching people,
do. individually or in groups?

Negotiation Bringing others together and trying to  Advise How often- advising people?
reconcile differences.

Persuasion Persuading others to change their Plan for others How often- planning the

minds or behavior.

activities of others?

Communication

How often- sharing work-
related information with co-
workers?

Assisting and
Caring for Others

Providing personal assistance, medical
attention, emotional support, or other
personal care to others such as
coworkers, customers, or patients.

Negotiable How often- negotiating with
people either inside or outside
your firm or organization?

Influence How often- persuading or
influencing people?

Sell How often- selling a product

or selling a service?

[E 1] O*NET variables corresponding to identified engineering bottlenecks

Z=X: Frey and Osborne(2017), Table 1., Ndelkoska and Quintini(2018), Table 4.2.
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29l AsstaE Y
5+2{109 1 0.0028 Recreational Therapists
2 0.0030 First-Line Supervisors of Mechanics, Installers, and Repairers
3 0.0030 Emergency Management Directors
4 0.0031 Mental Health and Substance Abuse Social Workers
5 0.0033 Audiologists
6 0.0035 Occupational Therapists
7 0.0035 Orthotists and Prosthetists
8 0.0035 Healthcare Social Workers
9 0.0036 Oral and Maxillofacial Surgeons
10 0.0036 First-Line Supervisors of Fire Fighting and Prevention Workers
2109 691 0.99 Data Entry Keyers
692 0.99 Library Technicians
693 0.99 New Accounts Clerks
694 0.99 Photographic Process Workers and Processing Machine Operators
695 0.99 Tax Preparers
696 0.99 Cargo and Freight Agents
697 0.99 Watch Repairers
698 0.99 Insurance Underwriters
699 0.99 Mathematical Technicians
700 0.99 Sewers, Hand
701 0.99 Title Examiners, Abstractors, and Searchers
702 0.99 Telemarketers

(2 2] 0|= HYE K53 =HE =9

£X{: Appendix table in Frey and Osborne (2013)
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Industry Probability
Agriculture, hunting 0.57
Postal and courier activities 0.56
Manufacture of wearing apparel 0.56
Fishing and aquaculture 0.55
Food and beverage service activities 0.55
Manufacture of food products 0.54
Manufacture of wood 0.54
Land transport and transport via pipelines 0.54
Other mining and quarrying 0.54
Waste collection, treatment 0.53
Manufacture of textiles 0.53
Printing and reproduction of recorded media 0.53
Services to buildings and landscape 0.53
Manufacture of tobacco products 0.52
Manufacture of fabricated metal products 0.52
Manufacture of paper 0.52
Manufacture of other non-metallic mineral products 0.52
Manufacture of electrical equipment 0.51
Manufacture of motor vehicles, trailers and semi-trailers 0.51
Forestry and logging 0.51
Architectural and engineering, technical testing 0.43
Employment activities 0.43
Real estate 0.43
Extraction of crude petroleum and natural gas 0.43
Residential care 0.43
Human health 0.42
Telecommunications 0.42
Advertising and market research 0.42
Air transport 0.42
Mining support service activities 0.42
Public administration and defense, social security 0.42
Travel agency, tour operators 0.41
Computer programming, consultancy 0.41
Legal and accounting 0.41
Social work without accommodation 0.40
Programming and broadcasting activities 0.40
Information service activities 0.40
Remediation, other waste management 0.38
Head offices, management consultancy 0.34
Education 0.33
[ 3] M He XtS3t etE

Z: Nedelkoska and Quintini (2018), p.52, OECD, figure 4.4

=
ZM: M= (SIC Rev 4, 2-digit.
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Rank Today, 2018 Trending, 2022 Declining, 2022
1 Analytical thinking and innovation Analytical thinking and innovation Manual dexterity, endurance and
precision
2 Complex problem-solving Active learning and learning Memory, verbal, auditory and spatial
strategies abilities
3 Critical thinking and analysis Creativity, originality and initiative Management of financial, material
resources
4 Active learning and learning Technology design and programming Technology installation and
strategies maintenance
5 Creativity, originality and initiative Critical thinking and analysis Reading, writing, math and active
listening
6 Attention to detail, trustworthiness Complex problem-solving Management of personnel
7 Emotional intelligence Leadership and social influence Quality control and safety awareness
8 Reasoning, problem-solving and Emotional intelligence Coordination and time management
ideation
9 Leadership and social influence Reasoning, problem-solving and Visual, auditory and speech abilities
ideation
10 Coordination and time management ~ Systems analysis and evaluation Technology use, monitoring and

control

[E 4] =SAIRO|M %= 7|4 201833t 20221 H|m
ZX: World Economic Forum (2018), The future of jobs report 2018, p.12, table 4
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Arntz et al (2016)

Nedelkoska and Quintini(2018)

Share of people Mean Median Mean Median
at high risk
Austria 12% 43% 44% 47% 48%
Belgium 7% 38% 35% 48% 49%
Canada 9% 39% 37% 46% 46%
Czech Republic 10% 44% 48% 45% 45%
Denmark 9% 38% 34% 48% 49%
Estonia 6% 36% 32% 45% 44%
Finland 7% 35% 31% 46% 47%
France 9% 38% 36% 43% 41%
Germany 12% 43% 44% 49% 51%
Ireland 8% 36% 32% 52% 54%
Italy 10% 43% 44% 46% 45%
Japan 7% 37% 35% 49% 52%
Korea 6% 35% 32% 51% 53%
Netherlands 10% 40% 39% 46% 47%
Norway 10% 37% 34% 45% 44%
Poland 7% 40% 40% 41% 40%
Russian Federation 2% 29% 26% 50% 52%
Slovak Republic 11% 44% 48% 47% 49%
Spain 12% 38% 35% 57% 62%
Sweden 7% 36% 33% 51% 54%
United Kingdom 10% 39% 37% 44% 43%
United States 9% 38% 35% 43% 41%

[E 6] OECD =7t2| At=3t

=
=

ZEX: Atz et al (2016), p.33, table 4; Nedelkoska and Quintini(2018), p.46, table 4.5

56

F3 0|L| ME|E 0]#+T[0]T 03



(2018)

oF
|
7_u

1

ZMIZ(2015)

o

o

oF
<H

QU

0.004

md

EX

k

HA o7

0.238

tel10%

]

ol
op

-

pal

0.004

0.254

ob
il
il
ol
I
ok
il

™

(o]

.y

R
ol
KO

0.004

7l

0.277

2|t

B

Ofr
E|

0.007

0.302

0.007
0.008

0.325
0.400

<+
El
w
0
oK

<D
ol

0.009

0.424

0.012

0.540
0.651

0.012

Kl

7l
40
OH
K

O

0.666

0.990

K

£
r
ol
ok

o

0.854

102

o

)c\)l-

EL s

0.990

0.847

@

=
=

0.990

K

=
<4
KO
&K

0.778

MIAL

b

2|
e

0.990
0.985
0.985
0.980
0.970
0.970
0.970

il

b

il
!

714

2-3 MHz|, 47R(2018), p.7, XIE 6.

0.762
0.7583
0.740
0.728
0.720
0.715
0.715

IT
sl

{: Z4M=2(2015)

X

=
=

IH

k=13
=

57

oA HlelE.

=
T

|2 Frey and Osborne(2013)0| M 2M&|X| oot & 28 2



<
o

.
3N

O|LI2j (B S AL M

20j| A PDF HI2 27|

24 O|L|ME|E O|#H|0|T] 04

e
I3X|s

58



Q)
12

2= Q3Xs A
e ¥$O1ZF I:>i IEH01I|_ elLtetzt gez ofmet HEfel 7|y
s olf; tek= 2] Ao EHé A0t E MSsts )
. = A2
lr=, AW, =22 XO:SE: B i
i ;_;E of AIXE, ®MIZEXE, O] Xt 20| i =0f|
;0“5 ERH;: IR, W, 2 7L0] 2HAE D2l CHEX
S8EIX| A & 27 Horen, An, 21SX|s EH'|F7+
, LSAMS or

H2|2F ofs2tAXIS| FH|H "é. 401I EH° 7f "01 t
SO{LITH A

40
Rall
rol
ro

to

nuc

[l
==

10
r|_|0

12

oo o0 o0x OO o mr

o e =

7
El= TR e
N & 2f(context) 2172 E—EHJOH et 2ed
2 =97} O|R0{X| 22 Ut SR

|_| | o -
o|Xx|=0 22 X~ _XD:“}-I J_'I'o|-:|_:||- HQ o] Lo|L- x| 2L=1 0| 7 7|’

O
e
Iy
[
H-|
Hu
Rl
2]
o
o
Hu
<
)
o
|
0
e
=(I)g
o
2
>
é
>
ri

i
E
o)

HU
rir
3> O
N
M
rio
il
mjo
oA
0=

|t |O
Hu

ol

rir
Ho
L)
4
o

o 30
ook
©
N
M
ri0
il
2

ani
gh
2
4
0]
=]
=2
L
:Iog
0z
=
O

=
o
=
il
el
Ho
]
=1
0E
HT
Kl
x
30
o

©)
o
n
=1
0E
lo

e ox

S|
AL
Rl
<
E_I
N
n 4> o

o
g i
O
m 4o
rMo ox

N O

n
02
e o
L2
Rl
s
|
o
=l
i3
on J
mjo
muin

>~

4 K
5
o
2
>
i
Io
n
o®
Q'E
It
H
a
0x
)
o
°
T

0

oM F

E + o
2 7o

oo

=]

Jr M 4> oE 0@

ol
s 3
o
r 1=
re
ol
e
H
N
A
ro
b
oo Jp
=1
oE
o
o i
mn
A
62
fo)
rl:l

4

°
0z
=
2
|0
Hu
A
o
N
or
0
°
0
u}
u}
|0
Hu
N
i
o
L
=
L
fo

|

;UNGP & IAPPS| HIIME S 4 QIC
SR = Egop Am 9340 .
o

B =
10
o = B ooe 1

H oM
C 2
5
o
1o
i)
0z
mjo
omm
=°.|-_'
o
-
é
Tor
ell
kl
=
0E
i
mjo
Jo
HL
ot
4 %
$0

[
]
rn
>\l

d& QICH



e|LEtof| M S XS 22| 0]7+0i Chigt =2= 2007 H HHE

‘2Real3lE FoPoM ASEC AHEoZE wE Holch 2Lt
2 HE 100{H0] X|ct XIBE =07 27 FMEIX 25t Ago|C)

= X
SHX|2h utnolM ZLE S 0|2 QS5 Y OFol| chst
2O SOILIHM, 2R7|2Y0H XSTEAS| B2[3HY, 2715 ES
712 *X1$7H’§H=1§ S T

—

WXL, =

LH&o| Ehagt '—f%i HIXX|= Z0|E 1 HiS0|l= O|sH2tAXIS
Atofol| R2lofA| Fefet Hefe R sfe f#=oE 0|E07t3 = X|Est
o|°"3HE'0| %74 1 A= HE 1sH0{ 23 0[] S0f Chet T HES

MEriata QS xS O|L|ME|E o]f+H 0L 04



2:/0{0} BICH= FHo|Ch. ety

st
=

a0 2

@
o+
ol
0]
Ul

7ol

O{Et

3

e, 7|2t

__On_

K

mn

H

, 22

5

0]

7F ALt 7t

He
o=

=
—

t

5}

U3l 7

Ei=i= Of =2l2] 2H2f0]| A

tid= =50| /7]
X2k, L RI0AH Aredde|

=
[

oF
LS

0212 B0}, &0 22 =X

(soft law)'O|

<0
a3l

i

NP SI=)

5t

Jjo

9oz 7

=

!

oR

liability” 70| 20| A2 =IX| 8

L ¢
-

t

5]

MQlS 20|

X xHOl
A

A=,
a80H

accountability’ 7HE0|

L ¢
-

|5 2H2l2 o|o|st

|O]e] At

S o
= 2

L
EC

=
=

61



62

—

L=

{7}

rr

QISX|s 7|£0| 43| LEGD g Site[HM, 22810}
HHE 0| Ao YX|st7| 2|8t FHA =9|= FX 50{7t= FO|Ct. O|=
ARIHE CHEHO|IM = 20161 98 QI XS 1008 7 & M E1ME
SEID, QB0 HEEE 2016 10€1H 128 7|&X Aot
HEE AS| GHE 0|0 BEe EIOME LIEUCE Al Now Institute=
2016 RE F2 Als| R2|H 0|0 25t A2 0ME LHsRtct
T=(Google)A M Salf = 0|2t 22 T SESH0] HHEHAA HIME

SHERICE Oto|a2A T E(Microsoft), Q18 (Intel), AL|(Sony)E H| 26t
SEY 7|™S E5t E0M, §IE(principle), 710]=2t01, HHAR|(best

practice) 5 &S £E5t1 2|5 1S s LISz AF2AAS

=2[H QISX|s0] chgt 22 RFNME =2 +FE2E LIEHLITD
ULL FEOME QIS3As2l &2|% M0 Cet 2ta]o| Y O| LIEMLEY|
AlZRI . QEAgh(European Union, EU) AHHHM2| =2|E EH
LA HNE T =N Vs 881 7|2 ESE X553 =
20| & O FE2{X[A| LIEFHC) 3N o=, REA-|M=
W1 2 S 748 (General Data Protection Regulation, 0|5t “GDPR”)0]|
20183 52 25U EH A™ME|D =M, GDPRU= QIS X|52 825
ZHO|M £28H 9|0|E X|L|= ZYS0| M| LA Zate(0f QUL
HMXMOoZ, GDPR2 ZHRIHE FH|0|A HA S=20|Lt 22 RALSH SO
E0E 0|E 20| T2 a2 S Zelst ‘%] XtsstE oAET 2
CH&SOl £ X| b2 HE|E QIS HEFHM = E6t ‘dHE 7
H2|(right to explanation)'2t ‘&l H2|(right to be forgotten)' 2 &2|
LM U= HE MI3H, G, AHH, goiH 22 CHfsH ME(E
Arel 4~ QICH GDPR2 RE AT AU ZE R0 MEE2
si2|e| AIHALE ZR0l| et 0|2 &8 2[R 7t a1, 0| ffured

Af

4%yt M7t SEEc

PEILIREE H4XE LY AlCHol| QISX|Sel 82X FHo|

AHEfe| AHAMAIE HF0{0t sh=712h= RES HFOl

| TUel =2 S&2 ofietX| 21 O|28H AAES

At BtCt OlstolM = A QISX|s Bel7E =22 HHAE
HE|0Ol2 T8t WHE dHEES sitHl). o2z

—

I

=)
o Ml
o

=
[=]
jini

r

o © X 40 &
ook gz Rl o
Ho o e
0E o3 2o =
l:ﬂl|0|—>_‘|--|‘—||o
= \J
00 S O
O

mlooﬁrT
Hﬁgﬁ
i
OI':|O
R
HE

=

0E

10

Bl_'

for

mjo

>

ne
rlo
>
= =
oA
1o
H
=
Ho
n
=1
0E
o
10

=
£ T ESITHI). 22 0{7|M
nl L

tOp7tor & &ek=

1
1=
%
il
=

MEriata QS xS O|L|ME|E o]f+H 0L 04



=24 =olofl S0{717|0] 9, £l % 7Hx| FAARZO] Ch3
ITh SR, B0 42| ClOR e ol

o

m 4n
K
Rl
r°l'
:oé
n

0%
A
o o
Pl
o

O

tst 2| Z ot ofL|zf, stae elHol
L2 SIERI0(ER)7t RANE BRUR| ZEs
A

Lokt Xt2
-IO 7Hl_=|o|
AN T
YAOZ A

re

ooz 0 -|>I N
TN
0 =
ook I-I'LI
<o !
o =
ol t_o
t ré
o
o A
o °E
me 0
4 o
o ﬂJ|I'
E
2 Y
> =
nr o
ro o
qn X
o
m>

.

olr
-

o K
ogt
ofn
ol
X
i

0=
T i
o Mo
40
i
_o'I_l
rr
o
Ral
0ot
Al
ro
Ok
Ral
or
10
HI
o>
o
|
v]
=
&
30
N
H1
_O'I_
im

MHo
o
_0J_I
ro
Ok
Ral
or
=2
=]
o
x
H1
X}
(4]
Ral
or
HO
o
15

30

Ral

a2

=)

uy

rlo

ot

Rl

Jal

ol mjo
N

M

|0

10 Hu
ol

=
il

fas)

=
Hu rir
rr
10
|
=
)
_O'I_l
[

T N
o i

rE

=1

T

ic]

o Il

—_

o H

o
od
10
fu
S

o
[0 X o

e oM oM m- OH

=
0x

1. B2|FAQ| ChHste} QIZhe SAlSH: Bal2t

ro

SAls BelHel A=2 B2 0|52 SF &4

(Isaac Asimov)7} 19424 Zoj2teE

O}O| =} OFA| B

47}
= 2E0|A
o7
I:I

Runaround)zt

/—\

Fz2 gt ‘2R 3YA'S S=0h 3EE S WE2 Liaah 2L JM,
2R2 AZA SHE 7X|ALL, Ofwet S SHX| 50t AZHol|A| 3H 7t
JFiX| =5 51 oF ElLh SM, 2R2 10 IHH=IX| g4= & 1zte|
0| =Z510{0F BHCt. AU 2 1A 2RZ]0]| PIUHE|X| Bb= B

2R 3RS s Do, FEH == QI7H||A| lsie] ofX|7t
ASH Heture|ot ZH2 sfets WX|sty| fIgt HAZERIE & & giCh=
HhE|2HH Z20f| CHCH2CEH OfA|2 Z &= 1985 221t K= (Robots and
Empire)0|2t= *E*Oil)\‘l "2R2 T HE 7X|ALE, oS HSE
SHX| A2 224 QIF07| sHE 7tot= & oM oF ElCH = '0RE'S
MIAIBHCE. Ol, 3RZQ] 'IZh XI2|of| ‘QIF'E = lst0] ot 22

01 ZEF, “AUSXIs Al 2|2 HA 2", Tupsty|aEelT HM243 M35, 2018,

02 oI, “ot\Rzol 25 3HE| T &7]: R2|Xel 21 257", "Hsii7 93,
2012, 102,

22 oS5l asint x| 63



Hu
!
W
rio
il
rlo

OlstoiM A E 2006\ REERAT HESRZ

2R eE| ZEYO| E8YO| &= 5, USXs 82| =2/dM LIEtHZ2
Asts HYSIAUC J2{Lt O{C7HX|LE A Mo LR S2tet 22
SRFto=E RE[H EXNE d&sts ol A7 AUCE 2R 3RE2
20| ZHUS? HAX fIZI0|0IM A Y E RESIRX|L FALLIE
22|FH7F elztol ofL|2t 2l Ho| F2 X[HE(QIL). 2RS 2EX
0|85tz ‘21ZF0| Z5t0{0F & B2 ‘R0 TIIe = UAEE Q6HE
OX|7F AU7| WZ 0Lt 0213t ZXl= Z|=2| 2ISXS BE|fHo =
oD =, A2 R RIM0M 2004E LHEE HHAZ R M (World

< il

Robot Declaration)’ 0| | &= OFRIZEX|QACE. 4 ‘2811 017t Z&'S
SAlotE MAZRMS 20| 217t L™ o
A2 HES ‘2R R0 Hsl TIYESE A= B
NAZR MMM E QI7kel 22(0f Chet Hg=2 FARACE

CHE stH, OEE%OJ?L H|E 2|3 (European robotics research
Network, EURON)2 2003E5H 33 S2te| A E A 20060
E%SEI ECW s dHEME=, of EEM2 Q7o R2|E FE

HE &S HAIRHCE 3CH O ARXIR! M A XHdesigner),
Iﬂlm(manufacturer), 0|8XHuserE EH5l0{, 22 S M&t67LL 28
i SAlsof g Ql7tel =AMt M2|E H|ZEH 130 YIS Saf 0l2(8

— Oo —

SHE FHSICE 0|55l 2007 R2[Lt2t AAXIRIRE QIZHEA,
QIZI 2ROl ZE, QIZtnt 2Ro| R2|2ts OS540| =9|E SEHL2
gt ‘2RBE AT =ot2 3SR, Ol IFEE AHXHM, 2=
2SK|s Bele HEfA oz @ ASXs AH2| 82|, @ ASXs
AR AR 22, @ 2ASK|S 0|8At2] 2|2t Ml 7HK| M2
L0 2 4= U1 B, eIzt IS K| S2| S&E £0f|M 2lZhe] Zdat
7|l2dE EH5ts el#0| S EUCE®

T ASK|s KA 2| g2|'= O 2522 HHRASI?

03 Robin R. Murphy David D. Woods, “Beyond Asimov: The Three Laws of
Responsible Robotics”, IEEE Intelligent Systems Vol. 24, Issue 4, 2009, pp. 14-
202 O|E X|Xot1, 3EIQ| Ciots MIA|BHY.

04 International Robot Fair 2004, “World Robot Declaration”, http://
prw.kyodonews.jp/prwfiile/prdata/0370/release/200402259634/index.html, 2004.
2.25.xt.

05 Gianmarco Veruggio, EURON Roboethics Roadmap(ver. 1.1), 2006, p. 7. O|=

0|58l LHEEI 2EM 1 280 M & OFEHEX|O|CF,

06 FiA, “KNsHEAEOM Ns2R2| 2|3t ntr|et MY - Zoix R2|HE0 g
OOty MZS SACZE -7, reE0rH A7 M123 X154, 2018, 90-93H; Peter M.
Asaro, “What Should We Want From a Robot Ethic?”, International Review of
Information Ethics Vol. 6, 2006, pp. 9-16 &f=.

MEriata QS xS O|L|ME|E o]f+H 0L 04



—
—

=

=
), 22|15

727
At olz=

=

=

_I
o|C}.08

.I

to &SRt

Ch=

o

SN

o

F“AMA”) 2 2ICL” AMA
A
e

o
=

o
iXE &2|7] 9

S

ol

10124, 7t X2 X7t A2 of

=~

HEA
=}
X

o]

[

ALt Of

Al X Artificial Moral Agent, 0]
Z10[7| miZ2of| AlEe| M2 XAt 012

e

ol

|el

2

HIZE A

=
e

0ll CHst == (coordination)

Ofoi| A 2|

-

2lef ¢

El= 80{0lct &

2017, 33H

IS 5h=

2,

17}, HIE|X|OIT(O],

[

)

clo
T H203 w2

9

4510
=

X
=

=]

reqd

o

o
FSiths Zd0|ct.10

=B
Zol”,

CC ZH

2, LB S o, relf 2RO &

0|Z017}
=

2| otz

2

| oz, =

F2tAI7¢

=

=

autonomous vehicles”, Science Vol. 354, Issue. 6293, 2016, pp. 1573-1576.

to| A2l X0l A HIZ

[

20147} QICH.

CiBt, Qs YRt 47t 01, Ol ZRE WO, of B2E
7

CHO[Lt RE[-H0| M2
08 Jean-Francois Bonnefon Azim Shariff lyad Rahwan, “The social dilemma of

‘responsibility’ @} ‘liability’ 7} 017]0]] Cf

o

K]

il

olst

65

Philosophy, https://plato.stanford.edu/entries/computing- responsibility/, 2018. 2.

10 Merel Noorman, “Computing and Moral Responsibility”, Stanford Encyclopedia of
16.Xt.



66

Olz{at 20N, QISX|S M Jol2t ASX[S2| A2 Fo| 23
Af2lH 27 dsiS o, 2210] == lRIE & FHoIA &=

2 2 It ol ofsZAL}
Q| Zu0| 9J0fA L o EICHs

Ol BtAXI] MB JjEHS o2 MH|ot= Zd0|ct F=2of S5,
ng

‘UI-FLI

=2|&F A2 3| (Engineerin hysical Science Research
Council, EPSRC)7} 2010 2= 5t E%-Erﬂl 52IE|0f| A

2IZtof| st ?I*’% YAIsta ‘ot ore &

I0|

X xH
o B = |
o
=3

gh
g
P
o
NI

r_>L'
.
o

(-

NI
k=)
<
v
Mo
4>

0o
=
ic]

A
re
[>
1l
)
P
0lo
el
A
iQ
rr
rD
=
$0
<
x
=
ofm Jm
1A
1=
oo
=R
0]
)
Hu
&Aoon
o
ol
2

DQ

Z{xHresponsibility gap)7} gAi5H0] 2|5
0f, OFO|FAZATET} 2016
EflO|(Tay)7t 2t O|BXIS2RE st&set 2l

Fo] A}B|& =2t0| 2rAlEH Alst

30 b
)

N
= 5
o
-

[m
I

o

)
W
i
&=
ob
ogt
o
OH
A
|0
Hu

oM
i
nE
~oor
ng
re
fjo

poed M

ol
o
HT
b2}
S
k=)
mar oy
40
rr
o
=)
=
=

HOEHS St&5AI1Z| 0812 XS0 2HES 2 4 22 ZHolck.
02{Lt I3RS YTEIBY| £21 GlO[ET} BHO| HAS Hes 2,
SRS RUE FH7H ES Cel 3710 elRets HURH0| of2iY
4 QICh. 8ol 25| 22 HOITILE HlOIE7E Yt 5 axmE
AR W2 EE HYATS TI2ls U2 MUY EIHSHE 4+

aefol 2X2 S @olEAls
SRFR|S| KIATHAHO|LL Ao SXST 22 HEH 52, @
AIBAZYO| BRI 22 YT2|FO| ‘BA S8, @ AN
O, 2 HIGSHR QI8 ‘A S5 S CECHYS 0|92 213
SAEICE 0[2{3h EEPH2 5 ABXIS ANl SOHE

11 Engineering and Physical Science Research Council, “Principles of robotics”,
http://epsrc.ukri.org/research/ourportfolio/themes/engineering/activities/
principlesofrobotics/, 2010. 9.X}.

12 Peter Lee, “Learning from Tays introduction”, https://blogs.microsoft.com/
blog/2016/03/25/learning- tays-introduction/, 2016. 3. 25.X}.

13 Helen Nissenbaum, “Accountability in a Computerized Society”, Science and
Engineering Ethics Vol. 2, Issue. 1, 1996, pp. 28-32.

14 05t ol BHed, “QISKISah AP, "M AR A S3 H1715,, 2019, 235-236H.

=
)
2
Jor
El
re
Ok
A
o|r
.|’£

O|L|ME|E O]frEfl0]|m] 04



E(RobolLaw

0
1

2

o

°

N

=t

N

T

i

m

M w
s

=4

et o
e

10

Hu

it

T

I

Hu

2R Hilg FXIstD FHH|I82 US| floto] 7|sXo2
=7ta|sh Mo A= (MO th|[Ho 2 =) HA (immunity)S 21 ote=
2ot =M, XSt +E2| AHEd S 256t 220 thsto] YE 2
H21A(legal personhood)S F0{st= Heto|Ct. 0[2{5t HHER 0|
ER0||H HE Melg Hojgk & T ZE ‘TRl (electronic person)’
XIE 2oig et it REAE 2f3| ZoleHeo 2 0|0 ZICE
M, 7| 2H BS HETL 7tE =2 Weto 2, QItA Ex~ZHEL}
HZESHHn 22 UL S| OFAE|0] Qls R (strict
liability)2 #x|2t5h= Z40|Ct.

3. EH Mol atEe} Afs| ol x| Zst

et 22 Ml 7Hx &

fore R2|% l(responsibility)2] 0]
oYX = AN EXE H

Of I EARM©| = 22l labilty)
oA Of M SZsIRTtT B 4 QICk R 22 Sof
BRSOl AHEH IMEHO| Hx Moz e Aigle
AP} OISO r &

15101 ARzl TARlo]

=CHe ZOIUCE S K|

Af

o

Hu ro _I|>|'

ro
Ok
Pl

Hu olr _I
10

ot
r-LI
i)
o
nx
>h
#
oz
(@]
HL
=2 03 M
m
Ral

or
°
o2
Q'E
o J

G2 1o
SIS
>
-
=

roh o & o
ro
Jn
10
>

08

u o
2 1

1=z o

oy o T

glzl
_>,:
gl_'
kd
tas)
0jo
=2
H‘|
ML
Bl
gl_'
H
|
i
lo
>
mﬁ

F250] ofist 2712
QU=x|ofl chst
1 Blo] Azl

SINPS I°I °J"'01I

=)
Ral
2
o
|l
_>'|_|
i
il
>
=]
10
>
N
min
et
>

=
lo
0z
)
il
|0
u
1
s
o
P
o
E'_

3
=2
e
Enl
9

f

o Mo
>
Ral
Ity
40
ra
=
0z
> o
oh
I
0z
rlo
nE
ru
|0
Hu
gl_l
i
u
|.|-|

o

4
2
N
18
=2
L
Pal
o
ol
A

ie)
i)
my
rlo
Mo
=
rr
il
ol
It
il
12
oo
fjo
ok
d
i
=2
30
o

7|=Qoo| MMM R} (technological due process) 2 %EIE <°E'E,j9|
ZMM717} 0]01X|, 2IZX |52 EFHMES siast= H

JH

15 Erica Palmerini et al., “Guidelines on Regulating Robotics”, 2014, pp. 23-24.

16 European Parliament, “European Parliament resolution of 16 February 2017
with recommendations to the Commission on Civil Law Rules on Robotics
(2015/2103(INL))", 2017. 2. 16.X}.
243 mpAZ = O|E1%._ Agts ‘ZSahEtA AL (black-box society) 2= 22 ESISITT,
A3 oA, O|AI2 &, TEEIA ALE,, QFE| 1|, 2016.

[El[H

QIS RISl a5zt atx| 67



68

1

2
ox
3
)
n
e}
g
(0]
-]
Q
<
o
]
o
i
rr
og
o
10
Hu
o
Tn
mn

2
il

3
¥
m
N
_(L)L
i
>

El
0=
ri
2
no

A
|44’ 7§H0| HEZ ‘accountability’O|CHO|ZE 3122 B

= ‘M) ol2ti T 5t CHE QEol Aelnt 12510
|= SHCH.10 MYAHRl2 T ol
HRIXIO A H&E =
OIM=X MYotEE 2
&5t7| 2lst LM MOl HHE

—

I
0o
0x
e

I
=
2
e
S
[l

t

ol
-
N

n
0

ol
o
2
C
=
10
0
N
ol

<
B
i)
oA
=2 Mo Hob
N
2
o
U o
s

x
-

re
=

ZrAKaudit), ZAHreview), Q&HHE7Himpact assessment)2t 22 ZEA
THIRE, dERlo| e M of m2f Mol ~FS Y| o™t Aut

04 21 O)
22 AMHA M ENHX| st =2[7f 0| F0{X| 11 UL

QIZX|S HHAA 2-IM A HA(governance) 2h= 8017t
= O] YAl 22 Mo M dHECH = MY
Tl shekAl(top-down)Q| HHAMAE Hol 2MRC 55
E 2= AreFAl(bottom-up)2| FHF|AIZ ®H|GH7| m=20|Ct,
HH ‘accountability’ = &2|%, §& =2l 7{E(responsibility,

liability)0| EesiE Ao dFHMUN s5H &0 7|53 HEt &2l
o

lo T
Ir 4
ic]
2

ro
Ral
oIr

(explainable Al, XAl)’
=X HIOH Eot A
| 2= QICt. GDPROf|A
Heladof CHsh 2tele] 0

— ol

Hallsto] 714

N
~
é
oo
ok 0x
e o
o
oo
A9 o
o ox
& o
o
g g

r 02 OH
_O'I_I

njo
oxd mx o
roh ok

S 4 mx
=}
nx
02

H1
12
oo
o

un o=

10 >
o W o

OH
Pal

ﬂ
ot
or or =
HT

Am
Hr
03
ron
_E_l
mo 412
k=)

N
)
o

—

2ol (literacy

A or 4o
e/e}
gl
o
o 0x

O

i
o m
oA
%
1
[0
HU
mo fo
-
il
=l
ro
oK
Bl
o
ol
=2
i
on
=
rr mo
4r
o
k

n
ek
+
30
rir
=
U
-
i)y
mjo
4 1
At
ol
pa

40
Moy rir
&£

-4
o
ok on H1
>
pa!
N
o
o

=2

o oh 12
© 40 OK M me o o
4>
30
rir
Q'E
N
el
I
e
©
il
|
oy
n
rg
ro
Ok
A
or
>
fml
10

ok ox ox Mo
ro
Ok
Rl
or
10

08

o
(accountability) #Z|0[2t IZX|s2| 282 2l7tt
(@]

o
O 2 0|1 M2l SHH &1y

ot
]
4
0x
ek
1
s0
n

>
or
10

for
0
=2
pl
10
mjo
o9l
2
Ral
2

r
o9l
-|_|_

MO
n =
o B
o
A re

N
Mt
A
o
k1

18 05k ol B3, “QISASat AR (F 14), 245H O[5t FHZE.

o)

19 Robyn Caplan et al., “Algorithmic Accountability: A Primer”, Data&Society, 2018, p.
10.

MEriata QS xS O|L|ME|E o]f+H 0L 04



CHE otH, Q1B XS At E&A|(complex system)X EM2 A
HYIIE YEXMOE Hotr| oA BtE= 2210| ELE ol E £04, 2I13X|s
OArEH L RHEA 2t E ABst= HHM, EREZME F5517| fIot0]
2= EXl= OHYAXIS| FHRIFEL DIA™YEE 2T 2RIt

Hut yHo= ZESHCE0

UL, 0= Z2t0|HA |2t E THE SOist 7|2
7|23 Afo[2] ZES =0 ¢
(o]

= =2
= ALk OIE 501, 2ASAS2 E82 F270AE =522l MF

FatofvlE =S| e E FELh? 34, Aad, 42l E(well-being),
RIFFo| Sof| tiet @2 22 Wefof XIS

agx| et siefe] flgnt s=o] 7ts-d0l2te EE 2| '0|E = double
effect)'E E2{0tLt Hdo AMO =0t Hi2tE 22 OfL|CH HOt=X| At
Afofo] HHA xotE sl 2 & AL O|E S0, Hes| 21EX| S0

X
BEIRIE &L= 59 Y

Zoffelo|Lf Lekxte| O|sdHE datet, EE2 =2
HE X[ 2800 7|0{e = U= S MER 7

TS &l 7|50] =Xsict CHE §HH, 2018 LE|Lt2t0f|A
=¢ho] 2hdst HE Ql=, ‘2 ER'S EEst ‘X[HEA K22 7|(Lethal
Autonomous Weapons, LAWS)' 2| ey b

oM = FHALE|e] =o|of MFA o= F0I5t ] Tl LIVHES

e
-
=
I
o
>
0
k=l
rt
e
rn
=)
>
=2

|
=2
[l
=
o
gh
o
-
o
rok
il
|
o
An
kI
_o'h
o
-

O|XE S XSOl thgh dedA Bk CHlof QAZE el 4|1 H
0|l et YA EHEo| HEfMOF Biths H2YAIS " (context)
Seiel HIUA'0l2t 20|, 0[2{8F MES YO H2YA2 SKs
=20 Xt S =& ALt AISKs2 AHEds Y =
AHE L, QF0IA sl|=o] & += 37t E o= bt AE TH =,
JWE H2ts 2{st0] A e YA TS jof st 20T

20 0ot HolfRl Bt S, “QIZ XS AHE"(F 14), 255,

21 U.S. Executive Office of the President, “Artificial Intelligence, Automation, and the
Economy”, 2016, p. 10 0|5} &=,

22 MEIHEC| S7HMES 2, Future of Life Institute, “Autonomous Weapons: An
Open Letter from Al & Robotics Researchers”, http://futureoflife.org/open-letter-
autonomous-weapons/, 2015. 7. 28.X} &=,

SXI52| Mt o 69



O[218h Al E HHAESIRIL).2

el
I
]
oK
A
oIr
Ho
i)
=1
0E
10
|-[I

HAIE FHEEHM =38 WHS
sgo| Bal7E2 2 S0IM 0|2t Z2 olsigAls SRS
? IN

19 S2| 7|& 5tofl Bl s H,

Yxshe= é”doltf T4 He S0l A0 ME 0= = XI0|7t
= =2[2 S&F1 xfo|YE 23|

fo) aaa% o, 824 SEILRte] Ao e SR8 S S
sichs SEol sltiHel es aag Ut
VS

=
= =
|M= sielof =2loff M= Fo{st FEaof e Hek

Hl
N
_J_L
I'Q
>
2

ol T Mof HIX0f, olslof A siele] ZAl 2|7 LBe
Hl @ EASE EE BH}

1. 74

OOl M= ali_lof M 2| QISK|s 2[0|40| CHEt =L =25
ZESIHAM O AAPEE ORI} ST}, QIZ2X|s 7|40 A5}
DESHE|MA, 0|21 REMEE SR 23X|s 20|50 st X2
=27t O|R0{X| 11 QUCt 2UBK|S 7|&S MH|ALE ZHE0]| 2ESt X}
Sh= IT SAME LAl A0 MH| A0 Q0] 2IBX|S2| RE2|¥E S
A S 2 HEsHE XS0| LIEFLELD ATt

J2iLt g2 MA LIES AEH, CHRD Qs O]9 MLt
oA AX| o2 0|7} QUL Q3K s2 A7 stn &Est= o)
MEE|= Y™ 7|2&ol RS FMYSH +F0I AR& 1, 0{7[M
O LIoI7t =2 215 X|S0| 0|81 7L 7H7k2 Al O|Lio) o] &E
Ao 0|5k 20F0MQ| 6t &2|X 0|f7X| €VH CHE 2%
QUCE EESH Q1B K|s 72 oA H2IsHOoF EX|of| ci5to] H| WA
THEQ HHES HFSH E2RE UL 0] UM = CHROX|= LHE<Q
|0 w2l @ 7|2Zlg FZAoZ dH= 22| 88, @ 7|2el&ln}
ZFQ O|5+E &l (&3] E1Me| YHIZ) CHE 2|7 Y, ®
2o M uoto| cHEt AN HHES e AZs RYESE LSO

23 Erica Palmerini et al., “Guidelines on Regulating Robotics”(F 15), p. 8 0|3}; O|IE,
“QAATHEV)Q| 22 (RobolLaw) ZZHE”, 'KISO Journal Vol. 235, 2016, 29-32F

[,

IZI>‘I

MEriata QS xS O|L|ME|E o]f+H 0L 04



ARAIE HMAISE

Tx it 04 Clerst BElol Cherst 27150] HAlE bt
e, 0l 5 2
o

MESI0] 270t o BUHSS =52 8RR

Helsto 25

1) OECD AIGO, “Draft Recommendation of the Council on
Artificial Intelligence” (2019 52 X/Z0t H|& 0f )

OECD& 2018 93 QI5X|s Ao HEdE MAlste ME7t
2901 ‘AIGO(Al Expert Group at OECD, 0|3} “AIGO”) £ 2t=QiC
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24 OECD, “OECD creates expert group to foster trust in artificial intelligence”,
http://www.oecd.org/going-digital/ai/oecd-creates-expert-group-to-foster-trust-in-
artificial-intelligence.htm, 2018. 9. 13.X}.

25 OECD, “OECD moves forward on developing guidelines for artificial intelligence
(AN)”, http://www.oecd.org/going-digital/ai/oecd-moves-forward-on-developing-
guidelines-for-artificial-intelligence.htm, 2019. 2. 20.X}.
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26 The Conference toward Al Network Society, “Draft Al R&D Guidelines for
International Discussions”, www.soumu.go.jp/main_content/000507517.pdf,
2017. 7. 28.X; 0| 53lel 2018:H0|= Al2| 0| &(utilization) SHOA H|5t LI 2
Ixlo| EHE E|{Ct The Conference toward Al Network Society, “Draft Al Utilization
Principles”, www.soumu.go.jp/main_content/000581310.pdf, 2018. 7. 17.X}.
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1) IEEE, “Ethically Aligned Design” (2016 12¢, 20174 12,
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7| X7 | &Rk 8l (Institute of Electrical and Electronics
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31 Sundar Pichai, “Al at Google: our principles”, https://www.blog.google/technology/
ai/ai-principles/ 2018. 6. 7.X}.

32 Google Al, “Responsible Al Practices”, https://ai.google/education/responsible-ai-
practices, 2018. 12.Xt.

33 Kent Walker, “An external advisory council to help advance the responsible
development of Al”, https://www.blog.google/technology/ai/external-advisory-
council-help-advance-responsible-development-ai/, 2019. 3. 26.Xt.

34 Institute of Electrical and Electronics Engineers, “Ethically Aligned Design Version
1 - A Vision for Prioritizing Human Wellbeing with Artificial Intelligence and
Autonomous Systems”, 2016; Institute of Electrical and Electronics Engineers,
“Ethically Aligned Design Version 2 - A Vision for Prioritizing Human Wellbeing with
Autonomous and Intelligent Systems”, 2017.
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