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(1) AFAS A<l A B Foln

AIZoFg}= 872 John McCarthy o 23] 1€ JAEA 5ol st
QEH2A oEAFZaAES FH A 1956 %0 I A A
Hsd 2oz By Jth 2 Jage ZXE 7|A47F A7k x5
A £ e 98 & F A=A ds) n@dst= 9 JATh

McCarthy= Marvin Minsky 5% 374 3522 FaHg 9
kXA 1F A5 (artificial intelligence)©] 2} &

Aoz 11 F& AW Yt} o] Algte ©
238 Arthur Samuel, Oliver Selfridge, Ray Solomonoff, Allen
Newell, Herbert Simon¥} #& 3staE5o] & Al Ao FE=ZF<I
&S sHA H AT

al(f
O

Dartmouth workshop®ll &34 & A5 (Al)olgt= Ho| 32 35}5
ZRE 1 o] ol AT A AFATe o3 o A

PN
i E g}tk

17633 Thomas Bayes’} &&o| tigh 12 F Qe o]&3F 7]
S AlFstdom 18541 George Boole
reasoning)O] g Aoy S23 nzriRz BEAE
Festte A= 45T oM d3Fgete] wHo=w <)
ojgt= shieol =S HUA HOHERY FE5 = Aol 7hHe

A = Ao

e

A AAE oldst= JIAE &
Charles Babbage@2 AlA}ol| <
ArE ol os) A=A

1) J. Nilsson (2009) "The Quest for Artificial Intelligence: A History of Ideas and Achievements",
Cambridge University Press
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o] Alan Turingol 93 AAFEA=H I AlY 84S

A ofBA ol AeEol HAEHL ofgA old VAIE°] shFol
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o] Allen Newell®#} Herbert A Simon< 74382 B2 (heuristic
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A
Y oty e BRI 8o FHEH7

AZPom o] nigoz 19609 THFEEE 2110

Machine learning®} ##E3 A= 19593 Arthur Samuel®| Checkers
AD] st A7V Hx9 Aqtelal & 4 Ao Frank Rosenblatt 2]
AESHAQ ol viEs & HH Edo 1957d] " A7t
artificial neural networkse] Et)7} = itk
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~
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AL AYAA true v+ false?} 22 EZ%](Loglc)% A ot
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de AFFsstr] AsiMe 7 S48 Bdd Al2Edd HolEe F
e Folokstt ol o] Rkt 1980 FHE7EA] Al
ALolg B AR o] Al7|dE AlY ti3 HAEE =1 #d
H AFAEE o5 HIA

SHAIRE AN HolHE ¥ fgA &&stA Hal ol HolH

of 7IRbste] JAF A A LH o] WEARA Hel we}p o] FokollA 7]
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1) AHFE Aztele A 2HOoZ dE
V4

d UESZ( neural networks)<}

2) AAY PFte A2HOE o5 5o Ado AYE B3 F
HEHAES T3, A4e £9, Asdd Ay Stae e 5
= Aol

4) Fe|F oz PF3e A
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2 PHAEES e A% HN 2TEL O} o]2F LZES O
e 7

12
o
‘0,
o
A
olr
Z
)
=
o)
=
>
flo
J[m
o,
ol
2,
17
oL 2
>
rtl
X
o
-
N
—|—l
olr
ol
i)
ki
Jhu

oAl AsAT= dulst A=

A3 AT AT e WE AFAS(General A2 A H A F9H
1AM A AR FE e & WE B AFQ) PFs HoAFc @

2) Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach (3rd Edition) (Essex,
England: Pearson, 2009)
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FY3H HEHEE oo FHL Fol A
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olglgt EFlA g @A © yoprtAd  AABAEHWorld
Economic Forum)dlA = <1& = =
A AR A WEE 4xF A Ergolgtal A shH A ofgfel Zol Al

Faol e Sz Qe AFATe] o o] AAWA 4 A
g golehe o7t YA HapE
3 o7t BUASA AEHE A

& ok olun 938 ‘9lTA %}

WERLD
ECONOMIC
FORUM

Navigating the next industrial revolution

Revolution Year Information

Lk ; ; ;
1 1784 Steam, water, mechanical production equipment

2 1870 Division of labour, electricity, mass production
I 3 1969 Electronics, IT, automated production

® 4 ? Cyber-physical systems

ZX|: World Economic Forum ® AIO|E
(https://www.weforum.org/agenda/archive/fourth-industrial-revolution)

World Economic Forum (°]3} WEF)o| w2 A4z} 4FHH
2}, 22F, AFdE Hol BAE tksk
[e)

| o
e, dztE] e} 71 FaloAe] ZE A

3) The third Industrial revolution, Economist, April 21, 2012



WEF= o]l83 7[«ie &84, dAEs, =342 AA7 &
H= HAoA 1ol ZAAQ Y8S TAll ATt vk B
3 Atk AESH AAZE E24 AAZE SRETE o33 WEFY
ANZFE& A7S F3A RAL f3) Z2aWsld JAZE BHe o7
17 AA9 AES fF71AZ Be A& dg 7418

U= HIIZEY AMATZG FAGE Lol wo] =%t

2 ddstE Aew Hy 9le Aot & Aot

riu

WA 5 A7 BAD WetHoWAE 2
93 gt

WEFE 43 4989z a8 g8 899 &%, Wsl, Qo %
g2 selg Aol ofEA WAL, & £Ho] €A HNE I
shi QzrelA ol| ofElE AFSHEAG WE o] 4L ww
grkm w3 gtk EF 43 BABAN s1Eo]l AAFE Gl
Zastn Be A0 wed JEe] FRsE WEI) ol A
A, BAARA, RE Uee FHelA EaEelm Azt FHHI ne
£ AT A8 AegTolds AR N15E FEHE o] 8

1) 71€9 & (Fusing Technology), 2) 7I&4FHel I} (Business
Disruption), 3) tx 3} o] #A F=(Security and Conflict), 4) ™-&
A= AWM (Agile Governance), 5)2 %5 (Inequality), 6) 413 Al

4) Rechard, Dawkins (1976) "The Selfish Gene", Oxford University Press ,
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2Hd(Innovation and  Productivity), 7)¥dA+g] 33 FAf 27
(Disruption to Jobs and Skills), 8) &2/ ¢ A%Fe] FAA o] (Ethics
and Identity) & 87}# o|+& AAlsta A=l 7, A, BAl, A
3, #9 ¥4 T deAeH At 2AE vge W= W

3o T,

~ Workioree ang
Employment
e

o

Ethics and Identity/r_\'l"'" — = 3 Disruption to Jobs

ot
Wn:g ; = " “and Skills e
Rowmig, : ~ b . Lt
| Fusing " ™ (7 Innowvation and Circal
Blackchaim Techneologies 'l'i:"/ E .: Productivity Eu
: I I Sustainable
ilorination \ ! £ st e
echmalomy T * —
= Business { ;n [} Imequality ey
et Disruption /‘-’" tal Hesian,
'PM . o~ — . g - . of
ﬁ#j& _ Security and Conflict\'[\_ - 9 :!' Agile Governance ; %
tﬁ""dﬁ;”ém ) ‘%%
o2, Fore
idﬂ‘;’ﬁ‘ a"’a.;-s

&
",
e,
s
=
M
o

@ World Foonomic Foriim

ZX: World Economic Forum € AlO|E
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1 #l=

ANFTAFTH #HE A7 71& ZoklAs AAY b2 BAF7IE
0= vl=e] A3 7|2 Aok 73, odF, ofrtElE dnH=
FERFATR] HE7dS TAHLE AAE FE5Ha At

= AT 7 2ATFE FE AlA
Frota e=d tEHS] AF7F Networking and
Information Technology Research and Development (NITRD)
programo|t. & ZZ IR w=m  HEad A% (Defense
Advanced Research Projects Agency (DARPA)), = HI4stAIT
(National Science Foundation (NSF), = ¢ X 719 (National Institutes of
Health (NIH)), 3l %<7 (the Office of Naval Research (ONR)) & ©]
Fojstar Sl

Tgtel gHFo Al AT BAHRE BEE du dAE AW
HFAe= Al #BHE Wy ZEAE=Z+= National Strategic
Computing Initiative®} Big Data Initiative, 12]31 BRAIN Initiative

(Brain Research through Advancing Innovative Neurotechnologies) 5

o] At

AFAEY AFse BAY vPPY YEAQ FAL 37470

1 O
A5, A&s, 18]lal 7 Al (Artificial Intelligence, Automation, and the
Economy, 2016.12)2t= 20161 del HxE AAZA oty F A< <
A5 #HAEH R&DA Y S FJUAdS National Artificial Intelligence
Research and Development Strategic Plan(NITRD,2016.10)°]t}. =}2] 2t
S 2 Preparing for the Future of Artificial Intelligence(2016.10)2}=
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(2) National Artificial Intelligence Research and Development

Strategic Plan?)

2016\ 54l eutvl AR AFA okl i WAgRade 2
9 7159 3= 98] NSTCAHsEe] 4919 3] (Subcommittee) &
A YT Al B3 AU E AAAT. T 2L = Task
ForceZ Networking and Information Technology Research and
Development (NITRD)7} A ES 3tal o|& F3l AFA5 R&D
ZA 8 S 2016. 1090l LREEZ JF-E5 Fo3tdch

ol r
r—{n:

7) The National artificial intelligence research and development strategic plan, Executive office of the
president, October 2016

_42_



Task ForceZ7} 4ol ¥o] #gdo] & & HaAd ofsiy FH 3d
L EEYH gd" =857 ol o) SUke e 1™ ol d8d
=Tk 28 o) S Aer yEiwth vse 204dREHE =
TTFE VIELE T3 HAANeH dE Ver BATY F48 ¢
T o2 A3sta AUtk oY EANA S wEo R AFAF R&D
of #3 v R Hxo WANF AL AL F AN 7o A
< AU

e L T

Agriculture
Government
Services
Logistics
Manufacturing
Marketing
Medicine
Persanal
Services
Science &
Engineering
Transportation

n
=
i =
5 =
= E]
S
E ]
E w
g
o

Natural
Language
Processing
Visualizations

Human-Aware
Al
Human
Augmentation
Interfaces and

| =mmmmemmemmme e [1] LONE-Term Investments -------=====-===ee=znn--- | --- (2] Human-Al Collaboration ---|

= Basic R&D == Applications

[3] (4] 5] (6] 7]
Ethical, Legal, and Safety Standards and Datasets and Capable Al

Socletal Implications and Security Benchmarks Environments Workforce

Cross-cutting R&D
Foundations

-

igure 4. Organization of the Al R&D Strategic Plan. A combination of crosscutting R&D foundations (in the lower
red row) are important for all Al research. Many basic Al R&D areas (in lighter and medium dark blue row) can
build upon these crosscutting foundations to impact a wide array of societal applications (in top dark blue row).
(The small numbers in brackets indicate the number of the Strategy in this plan that further develops sach topic.
The ordering of these Strategies does not indicate a priority of importance.)

£ X: The National artificial intelligence research and development strategic
plan, Executive office of the president, October 2016
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(3) Preparing for the Future of Artificial Intelligence
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NSTC 23} MLAI(Machine Learning and Artificial Intelligence)
subcommittee= A AF ZH A= AIgT AFAE9 AFYE

g WHAI =S =gt} gtrh

ATE 283 AFd U3 fAdds 244 o 49 B2 7=

AE7kel HA3 #o7t Qloj7t o
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st EfEZ PAR 19Ny Fo A 7]=EA A (Science and
Technology  Highlights in the First Year of the Trump
Administration)gt= @{HEol®  O-E& sty= ‘FY 2018 Supplement
to the President's Budget for the Federal Networking and
Information Technology Research and Development (NITRD)
Program’©| t.

O

e
>4

A E
oAM=
At} 1171
2)biotechnology, 3)connectivity, 4)cybersecurity, 5)digital economy,
6)

8)Opioid Epidemic Response 9)Scientific Discovery, 10)Space
Exploration, 11) STEM Education®] t}.

O_|_4

9% 19309 79 BrlEF Y NE EGE
3 He)ed AL NS Agate] s

ok 1)artificial intelligence, autonomous systems,

B %
a7

B ol
tlo K
==
Og‘:,“
<]
off

A A
Al

e

energy dominance 7) Homeland Defence & National Security

oF A WA 24T Bobt AEATH AEsst aEn G
th 2017 69 220 WotyolA 7l HE American Leadership in
Emerging Technology Summitd| 4] EFZ tiFH 2 o3 Aty 7<=
A9 BRI Sl de WED Ve B8 B vTE
AAHZeZ whEtal A JAE3A5e Ta4S G423 o

2ASH A5t pdD 7|
2 E o X AR 2705
A WHAl= AF3E Al 2~H (autonomous system)S ‘83t ==
g o] A7}t HE A4 AHE A ASE Aotk American
Leadership in Emerging Technology Summitol| 4] =& ##H

QAE A3t F3E g4, 971 & AL TAEAEY Ulsh
Aael SE 28 A9 BLT TALE SE LA,
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T HAZ 2017d 10€25¥+= FRIggFol A Al 2~¥(Unmanned
Aircraft Systems (UAS))S = 7}3}3 Al 2~¥l(National Airspace System)
o AYE & A=F 3= AW ZEAES J=F dETH HEE A
A9% ST olejd WA e Fal Ha%

dol FHW, AWHR Fo B

Administration (FAA))Z9] @94 Tall 7A=Y SIS 9= AES
FAE 7IRks AlgstA skt ol AHAIY S

53 HAH Ao EA Al

= R 1 O (¢}
DG Fo|EA A=Y HAE AP F2 FAHE © oE
FRAGEgolsAl Al="o] gt wsdd AlxHe AEstds A
no) 73 BESo] e FYH 2ol ol Fold o Folth

Al HARZ 201739 99 12€¥€9] v= wF/dol A= Automated Driving

Systems: A Vision for Safety 2.0 2t= R IA9E st =d o=

201630 IZHE AR AP AEF 3 A (Automated Driving

Systems)®] S =5 U A8 A2 AsFPFare] sy A
Z

2o HAg gudtu vFo|Me) m2elAd HS FAAE B
_'IflL

AAAN A GEALS AN AL B

T v wFAde ASFR] I A S ols) Lt F o
AN 7138 A Awsle 5 ASFHLA7IE] Gl oA
TAIZE Al acle] HA ¥=s S Fi Stk

Y HAZ HFA(Department of Veterans Affairs)Z} 7 o4 A4
(Department of Energy)= Million Veteran Program (MVP)3}
Computational Health Analytics for Medical Precision to Improve
Outcomes Now (CHAMPION)Zt= 2719 HFZ2W10S AJ 231
o oolER €E2 HEAl 7HAA e #Evt fle AR WU

AR} FRAZEE YAl 7HAAL = AA HAGS 14T

8) https://www.whitehouse.gov/presidential-actions/presidential-memorandum-secretary-transportation/
9) https://www.nhtsa.gov/sites/nhtsa.dot.gov/files/documents/13069a-ads2.0_090617_v9a_tag.pdf

10) https://www.energy.gov/articles/doe-and-va-team-improve-healthcare-veterans
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737 El (high performance computing (HPC))2t= ATF7|RIAIE S &-&
stol EAS dole B4 Agshe] olFolA Aol

o] Fot] HEFAHAME oY FopllA 2 AAESS 8T oA
O.olE Bol AT A% Badl N FAHA BA, AEAQ
AEASH 2 ZA7F e A9ASs st olar, A28 28
o &t

=
-
|53 e 55 FE&Eor= AAstaL

TS FY 2018 Supplement to the President’s Budget for the
Federal Networking and Information Technology Research and
Development (NITRD) Program’s F3l ERZ PAFHF o FHFAE
ofe] FaARYe AT HE & 4 Atk NITRD Z=23#2 ZFH
AH&-(computing), F#H  7]E(networking), AZES] o] Fofo] 3
HYTe AEFTAZ|Ed W ANFFALe] ARy FHHA
7 T8 A=z ae|t NITRD 22139 tF-2o] AFA 53
Asstel gy ZeAEs A9 me PRz AW ool

Sy 9 nRoplAd vEe et FAS] AT Yuslwe
Agsk g Assehe @8 UFEAe] A0S ZPHS P
£ @9 a7, ws, 49 2L Anse AL BE=

2018 NITRD ZZ13o] th3k Q7 A& 449]5,9007$= NSF7} 10
61 9$, =14 (DOD)7F 10$, = EA(NIH)7} 85,3007, of A =]
A1(DOD)°] 5218,720%+$, =it L7hHHd (DARPA)7F 591,690%H$ =
o] 578 7]&o] A 90%oldS AHASHAL AT

n

olel 9] 20179 2018 3¢ HIWEE HH Qupu} JHRoA EFZ A
Bz ANZE PARI &3 & NITRD ZTZaH A HA Mk
o A3t W3yt dojt AL & F Atk
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FY2017 PCAs

® Cyber Security and Information Assurance (CSIA)

& High Confidence Software and Systems (HCSS)

& Social, Economic, and Workforce Implications of IT and IT Workforce Development (SEW)
& Human Computer Interaction and Information Management (HCI&IM)

#® |arge-Scale Data Management and Analysis (LSDMA)

# Robotics and Intelligent Systems (RIS)

# Enabling-R&D for High-Capability Computing Systems (EHCS)

# High-Capability Computing Systems Infrastructure and Applications (HCSIA)

® Large Scale Networking (LSN)

e Software Design and Productivity (SDP)

FY2018 PCAs

® [UNCHANGED] Cyber Security and Information Assurance (CSIA)

& [NEW] Computing-Enabled Networked Physical Systems (CNPS)

® [NEW] Education and Workforce (EdW)

& [NEW] Computing-Enabled Human Interaction, Communications, and Augmentation (CHuman)
#® [REVISED] Large-Scale Data Management and Analysis (LSDMA)

® [REVISED] Robotics and Intelligent Systems (RIS)

& [UNCHANGED] Enabling-R&D for High-Capability Computing Systems (EHCS)

® [REVISED] High-Capability Computing Infrastructure and Applications (HCIA)

# [UNCHANGED] Large Scale Networking (LSN)

® [UNCHANGED] Software Design and Productivity (SDP)

E=X: FY 2018 Supplement to the President's Budget for the Federal Networking
and Information Technology Research and Development (NITRD) Program

10 34 ZEa8 F A ZEI33E 1)Computing-Enabled
Human Interaction, Communication, and Augmentation (CHuman),
2)Education and Workforce (EdW) R&D,  3)Computing-Enabled
Networked Physical Systems (CNPS)¢] 37} R&D Z=Z1#o] AlA
HAt. W&ol FHEH ZEIWL 37FAE  1)Large Scale Data
Management and Analysis (LSDMA), 2)Intelligent Robotics and
Autonomous  Systems  (IRAS),  3)High-Capability = Computing
Infrastructure and Applications (HCIA) investments ©]t}. 7]&9] A}
Hol A= olojxv= =22 1)Cyber Security and Information
Assurance (CSIA), 2)Enabling R&D for High-Capability Computing
Systems (EHCS),  3)Large-Scale Networking (LSN),  4)Software
Design and Productivity (SDP) & 47}A] Z 21 o]t}
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AN 107kA] 9] Z2aW F 679 ZE2aWo] viE HLr g At
RS U™ AHE Hole olf= EHX AR HAsr|eA 7|2y
ol AFet mlwA AA HiFJTHT|ET= FHolM He AAHH
2016} ] Qupwp AR wj FES National Artificial Intelligence
Research and Development Strategic Plan & U3 As3 Al&3te} &
dE oy A Agso] HFH MEE IV 2 F HARE
A E NITRD Z2 139 94590 F7MEAY 71Ee] T2 w9
yEo] vty d=s ASs & + Utk

A48 ZZaRe] Y& ®W, Computing-Enabled Human
Interaction, Communication, and Augmentation (CHuman) R&D+
information-enabled systems©] <1zteo|u &, 23l A AFFAY o
Fo olHg Al&HH FEAAS Tt FHAA Aol FEA Y

5RE 2ANE AL BEE 3

b

4 4

o

CHuman R&D investments= 3

= ];'!
zZEgo] g 2L AT Ropd N2E S 7HE AT

(CHumanel M&% =Z213)

e Cyber-Human Systems: Z FFE{
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e Smart and Connected Communities: 22|00 M4 528 e&s5t=
datd gdes 5E

e NRI 2.0: Ubiguitous Collaborative Robots:

- 2R7te| gL ezt 2RZE| HHEHS MY

- AEFAAL E20 22 YoM 2kt 2R0| HAUStE AEFAA
ARl He

+ Measurement, feedback, and support of human performance

- olziel odzre ®Wybsty| Pl oiziel MAIMo|D KAl Aejot #Sof
thet elxstol 0|2 U3 ClOIE{E BBIE MR IT 7%, YHE =
ol S Jfugt
== =
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St Ao M e MILE EMAFI=H S22 FE2 JielolLt oAl I
s

e Designing more effective training systems:
B2 2o HdHO| MUHE =HXE2 MEIL A= SFHstolA A2 ™ o A
A

dof Ml M2 JHMSH0] 7ot HFE S MSEEES A II=

Computing-Enabled Networked Physical Systems (CNPS) R&D+ A}
olH G Br} A AT Q7HY A4S cyber-physical systems
(CPS), AHE AEH(IoT)F #AE BFstus UWENIR d29 5
B Aadls et Fse Ao A= Fa Stk ol#d A&
d5e H44 G2 AdAL AR5 AR AASE F
Aol =AIs} AHgFAdAE AvtEIR =S AtE Ax, T
AW, DEA 2, DTS 0ok} 91718 Azl Thes)
A AEHo Fie FENE Aoz Add

Ol

oz OfN

Loy

W&ol &#8F =233 37}A F Large Scale Data Management and
Analysis (LSDMA) R&D+ Pl=o] 543 &5 e vldolyz}t
Aie FEsta AT sHS FIATIE Ae HHo= star 9l

.
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*Foundational research: 0{2i@ ZHME sHZst7| fla Zoist 22| HolE 2t
HEE &8st MER =7 WHE e

- Ao AFEDME ojileldel YAz SHESt0] HO|EHE ME=Z dHf
= MAEN e MIZYHAZS AEBsSt=  Big Mechanism and Deep
Extraction from Text(DARPA)

- dolg zstel EZlof cf st A2l TRIPODS program(NSF)

* Infrastructures and tools that enable interoperability and usability of data:

- AFEXR Stolg ST 9t ofg Yol A HELERE AIE= CfY

o
st HIOlE| MEoO| XZo| 7[58tE 2 st T 3E 7|yt

o

Holef f|lFMolLl F==of AMzgio| HlolHE ASAIAH EHuEdolLl ol=2|
ol @A S22 olzfst H2S 2Z(0Al: NIHe| Data Commons and Big
Data Spokes program &)

+ Real-time analytics: Ct2 E2E ZAECIE 52
SIAFZ ™ol UO{A L] AlZEe] XS E0l= AE =%
- Data governance and testing: HIOlE{ol 7|
?lsil dlolef mste| £ 2 Hixolz 52 oA
« Operational tools and technologies: 7+ &8t 7|=&t&H MAZEe| g
Z 5t SEAH T UA L] &M S operational toolstt Z[== THEHA L}
otEE
. gloolEf ZHAH olad ok

Sr)%e] Yol 2 J1ed mof, AT A, BAAE A
)

e
Intelligent Robotics and Autonomous Systems (IRAS) 22 4%+ ©|
e A3 Al2Hl(Intelligent Systems)S &3 Al

Systems) 2.2 HIF= T A&q A|EHY &3 A
7 Testingdll T8-S Fo] Z21H8S 9G35t ot
3|

[RAS R&DE A58 Aol AUy Aed Axde 528
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e NRI 2.0: Ubiguitous Collaborative Robots:
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e Science of Safety: ZEA|AEH I 9o

|
<l

0l

10!

1
o

e« Human-worn robotics and wearable performance augmentation standards:
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e Robot Operating System (ROS):

N

ROS-Military (=&},

ROS-Industrial (Ml =), ROS-SE (etXM &3, and ROS-DOE (8 w7 2te| A|

=
)

SH Al
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okol| A 2f

tof Hi x|
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1 OS2l “ROS-Government” (ROS-G)
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High-Capability Computing Infrastructure and Applications (HCIA)
of e FAb= =7itE, BAle AAY, HAMHAE A2 571
4 o Aolg st ABATE AN w5 AFELALH, Aol
L8983 ARANS A|TFE AL ZEF st Qul. HCIAY)

Az d=

3k FAb= AbolH EQE, QIZEe] Mo thidh ofsf, HlHlolE, dA=d
g, 714, Uxrls, A2YE TodA n=e #eH JARZE Thes)

Al Fot

(HCIAS| M&Z Z=273%)

+ Leadership—class and production high—capability computing systems:

- M8 o syo| el nds HAFEIE 4 dF7|Ee] 28 &5
et oj=uf ntetnt I Fopel AFHEE X ESIEE AHAFEE 2
5

- olgief HAFE Z|l=0| MM, I, DSt ore| #E=Zofol| X[™Ho| Jts
St=S EESHL olx| &=t shdof| deks zaslsts AFE 7IES
=y

« Advancement of high—capability computing applications:
-otstnt ZeEtEokd| M 0| JissStEE M XAMoiel IMs AHFH
(HCS)e| Zei &2 ¢t &de|&1 S\W 83 =202 7l ehsto] cfkst

=0ofe| AFEof et 2FAILS X ¥

« High-capability computing infrastructure: Ctfst sjd & JIZ

Elo 2&x0|HAM TutHolo] ofFE Btet HAE HlEL S4&th X
g3 SIW E7 S HCSAlA & Aol it M2dg MS

+ Productivity:

- HCS #& X Se == Aldof it v &2 ddste X =84
2 SUet ZHAE StEstl SR

- HCS Al2" ol ARHIES HAAFIL ASASAt0[0A 2] HitM S eFet
AZ1Z7] sl AtE=2 S=5H0| 22

- Itstnt SehEoke| X2l s HESR ==z oty zhat




2000 %-E] 20187}A] NITRD ZZa89] oito] FolE& HW HI
FTHAZ FA7E F5% Fok7b 1)Computing-Enabled Human
Interaction, Communication, and Augmentation (CHuman), 2)Large
Scale Data Management and Analysis (LSDMA), 3)Intelligent
Robotics and Autonomous Systems (RIS), 4)Cyber Security and
Information Assurance (CSIA)S] 47] Fofo|t}.

5000

4500
4000 WCHuman

mCSIA
3500
BWHCIEIM

e WHCSS f CNPS
2500 WHEC 12A HCIA
2000 EHEC R&D / EHCS

WLSDMA

Budget (3 in Millions)

L5N
ERIS
W5DP

W5EW / EdW
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Fiscal Year
For three pairs of PCAs (HCSS and CNPS, HEC Infrastructure and Applications [I18A] and HCIA, and HEC R&D

and EHCS), the names of these PCAs changed starting with the FY2017 Supplement, but their scope and
agency reporting were essentially unchanged, so each pair is plotted as a single PCA.

Zx: FY 2018 Supplement to the President's Budget for the Federal
Networking and Information Technology Research and Development
(NITRD) Program

o]5 #of= NITRD Z 2189 107] Eof FNE BF AFA 57
As3sket b -3 B Ad ZEAER B £ glon oulvl

BFFH o HE National Artificial Intelligence Research and
Development Strategic Plan®] 4747 oA AR 2] oite

TS et A o] AP HA = Aotk
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AR 20063 5EH Ao wsAFRE, AA
A W 7o) HAAE= AT oy AES

gt el FHAQ Teda A AL FFHOE ‘SlolHl A
2F(High-Tech Strategy)'= A3t Aldstal Ut 201219 3¥€F-H
olm] AlgZFol™ “Action Plan High-tech strategy 202074 3|
QA vYLIZAE F9o] 3tZ Industrie 4.00] AP E 1 )T}

UE OZJ_, Jlﬂ
1z

N

ofN rr

Industrie 4.0 A52Q AxAe A HAA Y FEFA
71%< A= ot o3k APAEF 403 AlRd 7

FA2YT PR N2 AHHOR JALFS FL F
A

Haths 542 by

olele e md9 YAYF Az APPHez BAY AR
27} 15009 e] ke AgelA AAHoE o5L & B ole} 4
A, A Hors oug A et ole g A HAE 2]
A, B, FAA, ABZA e ol @AY 43 AFH o] HFH
o7 FPT £ YEE PYste Ho| FRsIH o] T AAR o
3t A2y Folol FAalo] AARE AHLH & g% FIE Plattform
Industrie 4.0 £33l AAISIEE 313 ot

Plattform  Industrie 4.0 20124 10 ) A 515 0]

"Implementation of recommendations for the future project Industrie
4070lgth= HAME AET olF olF HELE T oJXFH AFH
o7 BRAYe] o]FoAA FAHoZE 20139 EXW Hanover

FairE 77|12 #4502 740 SeHAval THEHAH.

Plattform Industrie 4.09 HI1YAEAA7|FE ARAAAIAF FH
(minister for economic affairs and energy)<! Brigitte Zypries?} 1%

WEAFE AT (minister of education and research)?! Johanna

Wanka7} 523 Botd IS FFsta vk &3 A4A, 3

11) http://www.plattform-i40.de/140/Navigation/EN/Home/home.html
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5}7], trade unions® WX7} FIALF A Yoz FHAsa Utk
z
H

AL gstells o aF9 AFALITE FAH A= JAGA
oM< A sHe A7 s A Z FAH 9 %%%—‘?—%iﬂr

HAA, #eHA, d3 T dEEE FAE HE7F fJde] ddS @l
AT},

Plattform Industrie 4.0 7]+ +A4< ofgj e} 2t}

“Industrie 4.0" Platform

Chair
Mlnlsters Gabriel Wanka

Technical/practical expertise Policy guidance, society, Activities on the market
decisien-making multipliers
‘Steering body Strategy group Industrial consortia
(companies) (Government, business, and initiatives
mumm unions, science) Implementation on the market:
ﬂimmklﬁs _ * Chaired by 5t5 Machnig, 515 Schiitte test beds, examples of applications

* Representatives of steering body
* Representatives of Federal Chanceltery,

Interior Ministry
* Representatives of the Linder
* Representatives of associations (VDMA,

ZVEL BITKOM, BDL, VDA, BDEW) International
* Representatives of trade union (IG Metall) standardisation

= Representatives of science [Fraunhafer)
Consortia, standardisation

*Researchandinnovation Agenda setting, political steering, multipliers bodies, DKE and others

Secretariat as service provider

Metwork coordination, organssation, project management, internal and external communication

(EXN: =< oI AEZ] 40 S E = 0| x|
http://www.plattform—i40.de/I40/Navigation/EN/ThePlatform/Plattformindustrie40/pl
attform—-industrie-40.html)

=4 9] Plattform Industrie 4.0 Hto] -2 yat=3 vl s|A 59
3l & o E gFEEY 7Y AFA T E AFsel AFHo] AERF
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‘Z22uEALS) (Society 5.0)2] 7 AA = ol et 2l

Y= AAO|HE] 50" = R|A|

Mol U= AR T L2t
iz RE7ITE] TR 2016 0|HER}5|0) ZHYER 23
-J0[Erl: ANO|OIE 5,0 MRS | -QIBX|SI|E LSO
~2 2 E0IAIS 5|9
$ o

e SEHEDIE OH01839/(CST)
T -HEEH 0|':H|0|M AtX D2 J2(SIP)

2 BX -5, 2Fded, dHMEd 5 loT EEZ2AH
EX: dEE HE CiA Hl= dE24A 2&2-Al 7= 94 EFRHR2017.1.11)),
http://news.khan.co.kr/kh_news/khan_art_view.html?artid=201801112158015&co
de=970203
ol = 20161d 997Y ‘ZXAPLEALS] (Society 5.0)¢] TEE EFY
2 el EAs e AMstel Fuste A BAl - ALgle] SEHO
2 hgste ohgHe JFALL vasEe ARY 9Te ==
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M EAs ot e oAz Fst dRem A Al
) AeTSHRIGERE) 37, I slol R(1h ) = 8o (s
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(1) BCG4)2] The Robotics Revolution: The Next Great Leap in
Manufacturing.”

AAAQ] ALY 3|AFQ] Boston Consulting Group(BCG)2 13 ]
I 2ol A =AdHEA Az 7HAS mEfe] wst
s dS<= sta Aok BCGOl st &F 109z JIeATH =X
S/WHI-E2 20%7F ™ =R He2 5%F

[o i,
T
~
=
1o
i, (2 ofr

ANFASH ZEo] =YHEA 202507 AF3slol] mjd FaFol] o 3)

A=
ofef oF o] Hwsta Atk

=)

O A AAIHeZE ZH P = FP vHlFo] AxHe A &
9] 10% A 202530 = 25% 2 =718 Ao w2 AW}

71 HT EAXC 20139 V2o z B A AAe 2R &
st wid 209t o] EotS Holal o FAVIELEE 160
Tl o]2a gtk 2025 o|2W EyHor & ouf vid 509
e =S Ho FAZIECRE 40097 2 Aow HAWHCh
J#AHoz E o wid 709t E3tEo] FAVIELE 6407Hd of
olF ALRE HWE 1 Utk 53 FHYL HoZe = H¢
20208712 20%9 AzY Y =

@ Z2HE Aoz A|xHe] AakAo]l 10 <ol 30% ol Ui
Aoz A=

14) Boston Consulting Group (2015) “The Robotics Revolution: The Next Great Leap in Manufacturing.”
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@ debe} Al v 2R o)t A4S E H @, o
F3% 5ol FEFY Ao dydEnh. 53 ¥, %, 59, W
Y& Fo o] A AA 2RF9 80%E AAT AR oF
i St

Aok A AAAE, ANNAE, #5408, Z1A
A

z (o3|
le] H
N Eok7b 75% 9 ARES HY AOE dAatEo] o]l 47 EolE

e 33% = MA FQ 25 =518 AL 2818 S8k
= Feoltt

® o]yt 2R o7 A3 =FH|Eo The FIUIES HEAFAAHI
FEFS vA=H dE EW 1 A =2 2R AdERZ <

o
©
A HFEGE 6% AE 20251 d Aol B9t FH AR Fo}
AOE YE.

(2) GMU Mercatus Center®] Artificial Intelligence and Public

Policy15)
ZA W ol& gl George Mason UniversityW] ©] Mercatus Center+=
HeRd AFAL=E &3 ololtyolet AA ALY HES Wit
= HAZ APHE 7]#o|Y;. Mercatustt= o] ez ‘AR
(Market) & 523l ZAo2 7|EFHOZ AFS F3 A7 AW &

N N
2
X
td
uly
e
2
=2
=
%
Y
r
o
o
K
0,
o

15) Adam Thierer, Andrea Castillo O’'Sullivan, and Raymond Russell. “Artificial Intelligence and Public
Policy.” Mercatus Research, Mercatus Center at George Mason University, 2017.
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AL FAFE HIZ  dEAHA  AFSE ‘permissionless
innovation’ 22 precautionary principle®] 7|&&4le 7174 & A} &
o2 Hu Al7lsiore] 3ol da fle= 4l ‘permissionless
innovation’e] 243" + Y= HX7HHo] HAslEoloF sttty F3#
stal ok oludk Al At eutu A F A RSO R
A Al Wgk Y& o] “precautionary principle o <+ ‘6}\3} HY A7}
g F A= 7P Y8 AU E 97l
Azt A gA 8t FATES 83T 8= 5}3’— 9}1‘:}.
A= Al Ao el alo=w FA7E A
t] Wal 7 Bokbe AZelA 2E<e T Y
ol BlFo] A= FARE AtEl 2 kst

o,

Precautionary Regulationp_i LA E = A el ofefe} 2o

o] 2l o}“l Atk A A AH(Regulators) = E= HIAA S ES

ME 2835 B2 7] = o
S0 AgFAA) A% wE ABAFE 22AD Ao A0
A=d ASFHRY] =Yool FARER Q& 10%7F AAEHWE 334d
346007 &) F71A ] <l u&l 7} dAaE T Aol
s1gto] Q@ glve §4l(Permissionless innovation)d] 71d-2 A2 3§

Aolgt stetE AWAT} ol Halo] oWF A= Ao

05, SA® FA, TaH Y £ sl dEsE Yol A%
o JFA g the Ae 43 A AXE FEEAG 85
Yoo Hrte Aotk § A 37b4 A4 e ofdsh »rh
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(3letol Teels salel 3tf HE)
@ oldel RALL HMete mEL Mz s o FHE A el
oz Haixo} siot

@ ZHol A8 Mol FEE0jof Btof THEd| BEol ofet Mol
AHSOIM A= ohElCH

dAE dek(top-down) SH &

1=
0
J
)
0
0

@FAHAstn stekAl(bottom-up) & 2 =
X

= el
S ARt A Ao 2= w9 Wt (White House)
19973 7ol W3t ¥ The Framework for Global Electronic
] om oleg due FA Y 3= |
AE 7HA Qdojok gt AHUl
S Hol ofyzt= HHo] HAAHI 3
o WhH §3-2 DATAY privacy RS E AUX A ZFxste] Abd o R
A2 2 o= Qe thgh HAo] AR
A=t EAQA AHIZE 1995\e] SH¥E  EU Data Protection
DirectiveZ} glow & X H o= zZzpo]W Aol Wk ¢ wjiol] =
Z}Ql A oA HolHE FHsta Abgst=H oA AR w=
Bo J43% 7|]Fo] SHEUT. O o]Fy ddHe AHY #H A
SoA AL A FAVE &= A =AU

o =

¥ & (Precautionary Principle)

olzjgt Ao A#Z AUl FirxVo= vHH FHY 2 V=
A27E RSl 20159 71FSE AA20 B 1Y F nSo
1S AASL glerm UmA ol i 5=, 48, S3347 A
et dom FHIAE stuE Qe Aol
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(3) Al Now16)

TR A 938t Al Nowdte vl dFAHE

AR HEAHYE Al Ui FHL <

2 A7 dastths 9FelA Al dig ARV HdS ] Bk
|y

= AHRAER] TAE o= AR AFeior dnta B Utk FHT Y
ATE DAE3S =59 #A, 2) AV 2l B3 (Bias) TH &
A, 3) AFAsH FAHAA Az A} AFEA § 371 ole
s =95 HFstal Aok

T AEste] Es e BACA oM AlzR A7 =Fol
UH®, 223 A7 43t ZAolgte 37 SdEHL o
Atk ol FHR MY A A (information asymmetries)s
o] FEHES EAFozH fue} e ZPEY

=) o = A
#2@ F4¢ 18] Tk A4 flo] FedA He 290t 5
0]

¢

A7} 2 sle AP (Bias) ¥ TAE F23
Go2RE folgE dE o] fo|dly] WEd ANES urd

A
E3l= dlo]E 43 (Non-representative collection of data)©] ©]F %

U JAAAFo] Al AlxHle] Hr3dE7] wjFolth o E
ZT AL 11%°] EF3H AT 28% 5 ZHA]

Yy 39219 A HFEH MRt 11%0] &35t HA

< 8]

16) “Al Now 2017 Report”(New York, NY: Al Now, 2017)
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LA 23 Bias 24 siZ2 2/t =233 Atz)

O Fei-Fei Li's SAILORS= summer camp=2Z 1S 2 0o{ I M =0| Alof| CH3H
O:

iz
Hop WA H2g = AE Z20HUE 29

Holel ¥ ¢ EE ol AFS o= Fo Al o]y
g Ale} ZaE]Fel oiM  BiasE H&3sH7] AsIA Al Al =" ]
AAE Eé(melusive)é 3 QJFANG o] BHHEE 4 T F S (legible)
doleel iEAFS 7Hd & UEF(Representative) AP FHAZS
Fotele= Aol HQsit, AEFHOoE Al AlXHS 7EHd FAZETH
E Ao] ofyg} qH A olal ZleA ol HEAQl olsjHAY AFS=E
He 3ol desita & Aotk

5o "=y &Y= 5 A|&=HQ  The National Security Entry-Exit
Registration System (NSEERS) ¥} #-2 computerized registriesS -85t
A3 olgd =7F SRl g QF, =4 #d APEEAVE A7
AT} ESE predictive methods of policing ¥ o] QtHJA7|ES W
Sl &8 Al AFZ Q0 A (bias)oll tHe F27F A 7= Ao
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AgFYatet HASFALRERE o] A3 AEA FEHe] AlRTE
AT ATF dde T8 ZEEkIMY HRE Bt &olstA 24
st= Aol &5 dubH<l Al9] HEo] 2 Ao= JiHEG
AIA =8 o] Q7S &3] diAsl= Heo] s Hofe Asiy
FAE ATAQ o] hREe] §&F oAM= AT AV A
e ol f &g&Hol7] wiEolth E3 7|EFHo 2R olF AV} ¢
kel FF/A] ADeHE bt & tAE e o 7HA
FAZE 7] el dHHew HEere SAHAZ Aol AIALE
& &&3k= Aol As7bed WRiel7] Wit

ojghopel #AMA HZ AIE B83HA o Il ARt A
7F SUE doem o oldk RofdlA AIXFEo] EitE Ao
ZIH7F Sy ADE 1ZEe] FA Qlo] AHEH7] Bues Al AZEJAL
o] FPAew olFold AR Y|t Ha ith

H<o] 2016 Camelyon Grand Challengel? 9] AF#|olA] B o] AL}
HiElA o 2 ZA9dE& st AERTO= AHS T3 TANE S

71 Aeg YeRt

JE® 7
filo

9;{ ed
o

< 2016 Camelyon Grand Challenge Alz>

» ZHo|M 2metastatic cancer) X EHmt mEHSHM 20160 UPH
Camelyon Grand ChallengedllM =1 £=ZFo=2 252 AX|st A9 &

P 75%2 2rES 2.

0

> Ha| XS0l 22 ARE #=52 o|2let 21 3.5%2
o

2
OtAl2 AIECH= 2AZFo|AL O Fojt sHE 21 AUZ

> OB Alel 2MARE &&stol He|stAigb X
0.5%2 85%7t2F LTEE IFc HA2Z LIEHH.

17) https://camelyonl6.grand-challenge.org/
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@ Al N2Ho] Qzke] x5l Hpatst 2 w) ABHE F3:

AE Fol MYy 24 A AFH A3 A1d FA ge 2y

o8 =o] Yx8 EHAe Ao F(Control Room)o| 3857}
2ol fall BAHANAMY AFs A" Zo] ufg wg] ghg-sjjof
sl

SHAE Z1AIR] EA s AEAR] Q1Zte] M2 AFsta g
A= oA 7HA Zledoez dfdsiof & FHAEo] Ad. "=
OSTP= °|¥3 Fo3AE v o] AAstaL AH.

@ <Izto] AT & J=(Human-Aware) A5 & A|=HES 93 A=
i GagEY Aol g3ty ol daFY wH A Q1Y o]
B Al2HE o] &8 ¢ e THAtoldle AAE EAE] wE
o] t}.

T3 o] g @t AR T Y xS WOl TFFHoEE AT
RS st AT wgd F JEE QI AlRMY A3

@ AztY 71%5& A3 (Human Argumentation)®d + J=F AF
As #d 7IH<s /Adshs 2ol dasit dF 2o 72 2+

18) The National artificial intelligence research and development strategic plan, Executive office of the
president, October 2016
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T A= B =we = F WU 2
@ <Azl Aol F3 AFAFH £FF 5 Y& o ASHA A

d&5 E° DARPAZ} 7HEd &4 QEHIAAZS Fgds
Personalized Assistant that Learns (PAL) program- FHirE 9} 542
2 BWE@H FATE o] FAA = FAIEAANA AFEE 7 UEE JfEo]
=T PALo] 20079 7&&3H™A SIRIZ EAEASCH SIRI=
201039 o Zol miZtE o] @5 i-Phoneol] AFE-E 31 ST

= |
- A oRE8oz HExEU(o Hdolmol HMelEof RUEHZ I HZo

- #% o280z £% S 2N s I Aol A MNP A
o2 ofatso] MA2AOILL Mol MolE 2 Saf Melel HMol
Smhet JEt A1 e S8 MEE Jhsdo| US

A2 (RRFZ ) )

- 223 A (Google glass)2 20| AlZtst g2 S8 FZEolD NEE
ol b|FY QIE{HO|AS MB5l0] ABHI AHE[QIHES XIYUsHs

o = ol =
7|OE otal /\AIIZI
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AIS} Q17F &Y #& MIT Media Labl9) AHH)

Alsh 17E7e] Hd3t d-daA 7 dhEA] AR Fe 5 3
57 MITH Ol 2214 mydsie] &solztal & < Slvh. MIT vl
o] #H(MIT Media Lab) wWiAlFAl= Fatistme] ATF4LZ 1985
dol Yt YazEH aest d MIT 49 1 As =24
ol oJsf Y= A

el e FE ATFAEL BL AT FASol A7y AFY
HEAge] Auo] glon We AgA |z BAW AT
B3e) QA Holgrh ATh IFSL BT S8Fole AT

5, 3k

t dE5 5o 22 52 FHE =98 84 s st AREAY
T2 2444 s dobAY S o] AHEAE B adF
A WHeE & F A st= "AeZF =A"(Intelligent objects)E TF
=9al =g3st= Aol I Abgleld

MIT vt ogio] 4= o8 dAE AA gstar =t 1985-1995
del 7] A7 HAE o] Ay xH od JAE & 5 3l

Aol FAlH AF= A (cognition) et &
F(learning). 2  F¥ A5 (electronic  music), SZ 13
(holography)s & #& Fokoll o]23 Ut 1995-201537F] 2%A 9
M e ¢k Aol AAH A (physical world)olgte HP2 A/
Uz o ojwirigte uWldA  dAFE FHSAT. Wearable
computing, wireless “viral” communications, machines with common

sense, new forms of artistic expression &°| 8 A+ Fokolth

Age 712 A7 AFAFAN Azl APel A%l oY
2 v JEstdl FAe Fu Utk vy AR Ho %
& e ARSAY FAHolx FH JUE MEORM FUT *%
=0 >
o=

A= H ATE HIEsH AP =

19) https://www.media.mit.edu/



2R etE Yk robotic ankle—foot)2} A | MAHI=Z=Z Ci2|7F HchzEl A}

Modx e =FZHElE Otz ' ZHol| Al elztel ZHd3b e
prostheses)° A1l74l+l’<§ 7 gk (humanhke ga|t)E 7 gk

7HJ]E“:°] Tals HolwA Al¢t
M= oy 7HA A3 YEdaL
T3l A (spin-off) 2 o] 71HF>

::4‘—'—'

olg gl 7|&S <lgutol F|H & HokY thr|gel Ja) AFHIE
3kl Sifteox= 3D roboticA7}, Sold= dropboxell ¢J&f A7t =& 5
M&AE 3 vitle] 1S B3 e 7lee] Aol 4Eg st

N
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2. A4xt AFH ol g A= I

T2 2= (lower-skilled workers )
Nes 7R 2EA

A Fe g ZaAIE 71EeF
e

194171 2 59 7= 7t
o AN
(higher-skilled

s

o

=

=

(@)

@

T

o2

-

o,
i
rlo
>
MN
Lo

xo
o o !
S

@37} Yol A2 F#AHw e Hae tRAy)Eol
nEge w2 slEe nHdel JEe A AAS0] AW Aol o
se AT we 579 J1Ee A1 2EAE0 ZHRINA B
35 B3 tAEEA ottt 1800t Zutel dojd Z|Aw &
&2 HHolE A8 (Luddite Riots) + olds 14A5E 717 753 &
o wrelA Lol B Aolth AW oldF BRL o e
529 N1%S R 2EASIA A2E )5S Folse rHo=
2 AgFEe] FEoE ey

AR o] 23 1941719 Zledd e E‘riﬂl 204719 HH

o8

SA7IEe] Bdo] daYe F= FFE HE WEFL=E dehal 3l
o 201599 3E  George Graetz and Guy Mlchaels-/] A2
%l “Robots at Work” ©| &Jst¥ 2453t L3S SHAIZIAL T35
oly v gyol skille] BR3 wFAS AAATE Ao Z E

Azty] Fole A AHEAE Ayt dE W
A= vt ZA HALEA HAT

A2 A3 mEH dAkE Y WEel #HEsie AFeio o st
AEo] Qo™ Maarten Goos and Alan Manning?0)> YX}2]& i1+,
<w, otg 9 Skillls 7H 37FA2 &EFste] HolHE T8l A5t

20) Maarten Goos and Alan Manning, “Lousy and Lovely Jobs: The Rising Polarization of Work in
Britain,” Review of Economics and Statistics 89, no. 1 (2007).
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EEUA 4SS BASEY. & AT mEW g sgete 1
w3 stwe dAR7E Assirl 7P olH e Asske =F AL
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)
s
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i,
9

AFAso] 21zt AA7Is 3 YR #do] Ae Ao mA= 4
ANA gge Axy Hoko JolA AFset ERo| mxe JIFHY f
At Aotk A AEFE Qs B2 FH9 =550 HFHeE
ol#]gt HYo] AT WAL RFE ATty FANA date F
Fd74 AYE SA HAS AFdde AFAFTLE la AxHF vt
AINAR AAA 58L& 873 1259 AYAAE rzviA= 3
As A 2 Holtt

SA¥E Yge] nlo]lE AE(Michael Osborne)@ Z+ HIUIHE ¥
o](Carl Benedict Frey)2)&= #5317} 7Fed Aoz A Adxe 2P

gE5S FAE FHsIAH

= A3 Ay ostH dEutAE T 9%=2 AE3tE A" 3Eo]
3 o] tiE Y3 AE 98%, BlA A o] 96% TOoE AE3)
] 2 AYPFoZ Jeld)

u
r o
rok
o
o%

o

21) Carl Frey and Michael Osbomne, “The Future of Employment: How Susceptible are Jobs to Computerization,”
Oxford University, 2013
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Exhibit 8: Probability of a job becoming automatable

Loan Officers I 08
Receptionists and Information Clerks I 06 %
Paralegals and Legal Assistants IEEEEEEEEE————— 04
Retail Salespersons I 02
Taxi Drivers and Chauffeurs I 8O
Security Guards I
Cooks, Fast Food IIEEEEEEE————— 8 1%
Bartenders ﬁ_ 77
Personal Financial Advisors |EEEEE———_— 53
Computer Programmers I ] 5
Reporters and Correspondents |l 11%
Musicians and Singers R 7%
Lawyers m 4
Physicians and Surgeons | 0
(

Elementary School Teachers | 0.

Source: University of Oxford, C.B. Frey and M. Osborme, Morgan Stanley Research
Note: Select occupations ranked according to their probability of becoming automatable,

BUSINESS INSIDER
=X: Carl Frey and Michael Osborne, “The Future of Employment: How
Susceptible are Jobs to Computerization,” Oxford University, 2013

| 8
HA7F ol A= & olfThal £4skar o

S2HEg g AFE HigoeRZ  wx welFol  AHA|AE 9 Y3
(White House Council of Economic Advisers (CEA))%= A5 3} 7]& 0]
o] F= FFS FEDE

CEAY 22 (Osborne)d} 3@ o](Frey)7l &/3 24
2 oA BRSO A%} Aol FE FHe B
B2 AT Aol 208 vvel AAF AF 4
2 Qg FFE W AT Yeh} AN $204088 WE Aw A}

= GF 31%° vl =2 ASZ YEET vl $400]4 9
AR des e ads dAE e B 4%vto] AEstel ¥

22) Bureau of Labor Statistics; Frey and Osborne (2013); CEA calculations
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He= Aoz Yehyg AY JIFo] gle AoE FAHEHJG. olet #d
31 A —%i% Foll A 220UP01]H 3109+ -és}-;; J}EE}O] o) } X%?J_xﬂ 1]

T3S McKinsey Global Institute (MGI)7} &7Hsh 245317t 1183 A
A mXe Gl did] A% RuA)e] mEw #A EA5s
60%°l NF=H= AT AF Fd 30% 7t&e] 2537t 7t A
o2 FAsh it

ACTIVITIES WITH HIGHEST
100 o  <5% of occupations consist AUTOMATION POTENTIAL:

of activities that are : E o
100% automatabie Predictable physical activiies 81%
Processing data 69%
Collecting data 64%

About 60% of occupations have
at least 30% of their activities
that are automatable

0 i0 20 30 A0 50 80 70 a0 90 100
Share of roles
100% = 820 roles

ZX: McKinsey Global Institute (2017) “ A Future that works: Automation,

Employment and Productivity”

R LA S MU 00 A e 000749 A¥A T
om BRad 7 Bl a7 1809 ARLe] AL A8
o oIT Aol BA AErEAH ABHA AP A 84
EoEe Agetdth ole@ BRd S e oldld mEs
2.

23) McKinsey Global Institute (2017) “ A Future that works: Automation, Employment and Productivity”
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Exhitelt £3
To accacs the tsohnical polental of automation, we cructurs Sor analycic around 2,000 dicbinet work solivitiec
Oooupations

SOURTE ok Sacta ratiue esis

ZX: McKinsey Global Institute (2017) “ A Future that works: Automation,
Employment and Productivity”

sAW 4B} ME GFol B

AE el W DEYLEY o .
BHAS ABEES JoiMe] FE WHE A A4S Fo)
HTE AEE FAAN AE DANE BEHE BAE dehh]

= 7] mEoloh

Deloitte LLPTA32014)24)= o] 3+ AlzZbol A FH = 200 J{P %Sg
719 Tl A mH JEF] s =AE ST F oA

AAYE 27 Al E ZIAVE =]EHEA Asstel] tid fE= 9l
Noy a3 WEFew @ F Hrel fllen A3 wizrhA =

24) lan Stewart, Debapratim De, and Alex Cole, “Technology and People: The Great
Job-CreatingMachine” (London: Deloitte LLP, December 2014,
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Aol EaE e S A5H} AAHorE 29
de de 3oz sl A AusE A58 A8 AEA 33
Ht AYE 97] WEolth Ty o HAo] = ol 3

Augmented Intelligence2t Z0| AlZ} 21ZtS CH | Stoh7|

1)Engagement: | Ect= ¢lzZtel Ad2kg Zststi & &st=d =22 F
= o &}
— -1 =

ARernt BEE AZEL O JigEXteE AlIX|Lof, A7}
SHECHAOA =Tt HOolEe EHE MAH =Xzt

2) Development i |
= sl s

2| o) Ale] g2|& ZHof cisf =A
ol

o =
3)Supervision old, o E =0 X3 Ao oMM S EHHESID EX

4) Response to| 2=
Paradigm Shifts | T & A% TA|

RASFAY AZe DA

o
g F2sed 2XE Aol ohiz vid 189 FHES wETE A7

AAEE me dAEY WHIEE 2wy SoA =584 I
239 & =93 OffpeakZtole YAE HA AFsA

25) Artificial intelligence, automation, and the economy, Executive office of the president, December
2016
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—‘gowwa gol seiere wa
g ANt AFARNNE WEI} 9

(B EO| welet AEHE 7L 225 At fHe %)
o =2 PHAMEIAE AESHA =HE 15X o|Lfoll s 2 H=
O asol 242 =XX[Jt oft|edX[o s M=

N
L
0
ol
N
ﬂ

mn OH
ro nT

of ThE| i BICID SILIZHE AMAA AHE

ol AUl 2T AoE AdH=
SAEH Feo] =97F Ha e a5 HA
basic income: UBI)°o] FH &3] HEE I

20174 4gol| 2EIEI FEFc Z[2250 oigh A" ALY A T (pilot

research program)= 3 =00 4000 2| ZIIXFAAH 52| 50%0i s &
= el 1AdzZh 12077 e] A C$16,989, 221 JI7e| A= C$24,027
2 M&st= ghalolct

26) Luke Stark and Alex Rosenblat(2016),  “Algorithmic Labor and Information

Asymmetries: A Case Study of Uber’s Drivers,”
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(2) International Federation of Robots A& 3 Zt=19] =&
g8 A

w}

=
9] robot adoptions &-&3te] E37F A BT 18] WX
FEFS Yt A72AAE HE vy dA7ZAFelN &8

=

kl

IFR(International Federation of Robots)d] Zt=r¢] ZH&§ vluw A3}
odf 2w 2016 V|EoR Fo, T, A, V=, 5§ 570l
AA 2EFTFY 74% ZES AMESt o

Za+o] 87,000/ 2 190] 3hato] 41,4007 = 29, Y& o] 38,6007 =

39)ol™ wm=y} ZYo] Z+zh 31,40099] 9} 20,0009+9] 9] 28-S AL&-3}
o 4919 59E ARSI Ut
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IFR
International
Federation of

2016: 5 markets account for 74% of total supply~sre/ic=

Estimated worldwide annual supply of industrial robots
15 largest markets 2016

[ e e——
Republic of Korea N 414
Japan I 5.6
United States I 31,4
Germany I 20,0
Taiwan NN 76
ltaly NN 6,5
Mexico I 59
France B 42
Spain 1M 3.9
Thailand 1l 2.6
India 1N 2.6
Singapore [l 2.8
Canada H 2.3
Czech Republic W 2,0

0 10 20 30 40 50 60 70 80 90 100

'000 of units
Saurce: IFR World Robotics 2017

ZX: IFR World Robotics 2017

AT Fhe) FRI} 2] wEe] 2ol wmEAZA ARE o
]_

Aot AEE YelYr] f8ie 2EFFZFRUS 19HH Y =5
T ZEAES ZEAEE(Robot Density)7} IWHEQ0 AxZ A&
oo

2016 71 199 T 2RAME T U 631= 191019, A7t
T 27} 4882 29, HYo] 309= 39, YEo] 3030 495 AA s
At

20161 71 19k WO =32 T ZEAREF AAETo] 74909 1b
sl Euele] A9 6312 AAF TR 8.54) om ZHo] Agd
oA AHEEHE AoE Yeita At 2REY FAEEo B A
20151 FAISF vlwE] & uf MAETo] 6931 TFJU&H 4% 531
2 AAETRYG 77919 5d Ad=e} vty ZEAFSAH T AA
PEHEOE o WE £x2 ke gtk

Lo

_87_



IFR
International
Federation of
Kerelics

Number of installed industrial robots per 10,000 employees in the manufacturing
industry 2016

700

600

500

400

units

300
Average world: 74

200

100

o

B e o R R SRy e e S e
¢3 § £ 8 3 £E & % 2 § § b B 2 8 £ 5 2 £ %
= = ol = = = @
o [l b (5] [®)
=]
Source: World Robotics 2017

=% i i
EX: IFR(International Federation of Robots) RPN

https://ifr.org/ifr-press-releases/news/robot-density-rises—globally

ol

(3) "l=r NBER®S| =39 dAtg] il #3 AHFH Jd7 23
20173 39| T3xEE National Bureau of Economic Research(NBER)<]
AT2)+= IFRE ZE A€ & (robot density) H|o|HE &85l ZHo]
o] LAkl e wAe dFS AFFHoE BEAsia Aok
1990 Aol A 2007 A7k#] =E-o] AjEie] ME As3h= s 7

=9 A 7F HA 36l HU 67 ol Eele AoE FAHI
=

ol A LEAE KB 0.18-0.34 percent?] 7HA7F JUYY Ao=w &
A= A2 &) v=o n8Fds a7 v == Aval
E F de AL oy

pa
2
o
N
(e}
N
a1
rL
N
A

T2y BCG (2015)9] HZ AFW)olA A Z3tE= 3
AT A WY 2R AEEe] dA o 49 older  IURIGH
=] A% 0.94-1.76 percentage®] i1-g°] FAdt= A

27) Daron Acemoglu and Pascual Restrepo(2017) “Robots and Jobs: Evidence from US Labor Markets,”
28) Boston Consulting Group (2015) “The Robotics Revolution: The Next Great Leap in Manufacturing.”
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20253 Holl& =FAFS 189 Ao & 93k

s gl

(Boston Consulting Group2l oZ 220152 T &)

1) 20152 &8 7|&E2 = E'H 202l (=AH 7| & 1.682tch)e| &35t
20254of| ol2H ExXMe=z = mf 50THCH (A 4002HCH)
= 20 7080H(r A 6408kcH) ol 2l 25eHol 4 4vhokes
= My

2 2o Moz HxYe | 104 ool 30% ol 4 Br

3) M=o & AFHLA HAHME, M7IME, ST, 7[ALH
ZO0F7l 75%2] MRE8 E0f 0| MUUZOIE See=2E =2
A7t HEHez dEE A2z T
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3. Al ¥ 4z} A9 8™ #HE S8 A

A7} AdstE 718 2 ol olEd AR
EA e AIES 9 AT ALEEE AHo| oY
;l‘l_:‘

[e)
Foz M B ARSol A7 9

A

2% & & 7MoY AIR HAE @ 5 & Y BEo] AR
£ EASA 2o Ad FF AV} Ao FaHE ° o)
290w 4% 7oz ¥} Ak

ZHRol} A9 Hgo T3 o]lff+= Isaac Asimov/} EE < 3¢3F
(Three Laws of Robotics)S AQtg oz ¥HE AFsia ded 2
=92 Nick Bostroms TAHOE TA] &ds] =97k A7 o
ZHo 3¢FLE 1929 %e H2d" ggne Ay w42l Isaac
Asimov’} Runaroundgb= ©HAAAA AJfETHA A5 wEAAF T
1950 e] Bl W&o = wEojx thE 4420 I, Roboto] F3tE
NS HA FHAIE nl Qo 28 39352 g3 7e Y&
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Zajo} @},
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od awdet #ds A HZY JdeAT adol W
T3stal 3+ Nick Bostrom®] ZA]5 (Superintelligence)ell T
st & Asilomar Al principles 5 I3 A5 &2l@™d &5 F

el =g @RS ot T Ao o) AFAT fel VA F
q

(1) Nick Bostrom®] ZX]5(Superintelligence)

Nick Bostrom< Oxford th&relA 2005 dF-E]  Future of Humanity
InstituteE ©]F3 Y+ Nick Bostrome 295l e e] Hdlxjo|t),

2% Akl BERT 4A $9)71 Ae) ¥y} BEo] AR %
Lo AH7) uﬂ—go]am Wi Qo) oF Fuel $94o B
288 JAA AT deE BEET A7to stdF A PAA
oWl SERTE A=A ANS RelsA HUTHe Aotk shAT
o= wlge &xtelE A ol@F Qo] AW AwAd A%

(General Intelligence)% s7hete Aol =g Zo® Hi o]y3l

AFAS7IAE ZA %5 (Superintelligence)eletal FZAL Yot I+

o]# 3 ZAFolof TE IZto] o]A7A AWFYHE ofH AHTE T}

st A5 9938 (challenge)©] ¢
|

| A= A skA]

g R
N
o3l
K
x0,
Y
rr

o ASE AFAA UF Be Ack deld B4 AT

THe 57
she Asrles ABAZE 7HAAL lHEal sfHEE Ve H o R AT
of A= AL E7hssiH flEol HA Xdoa dEs WFa 3

29) Nick Bosrom(2014), "Superintelligence: Paths, Dangers, Strategies", Oxford University Press

_91_



S}

l

LN

o] 2}
3o
v

o] =

J

™
=

T

to=t= o1 9

Iy By o 1

°©

(Imminent) <]
[¢)

=2 v Azta

TARGE o

1=

17)

A
i

=

{_LH S}

=

SRR

S TNERE T Wﬁﬂ;ﬂo%aﬁ_oi m
f e 0 = . ~ r~
Tz T T o R A S
s 1 ° TN T o @9 ANT T 3
X OO o N Mo T NT
oy M AT ﬂ%ﬂwﬁwmm ﬂﬂwoﬂﬂmn_ﬂ C)
Mo D o L oom N N o — W .0 2
;O\Ir ;01_ — JI.OOT._._ Lt
R B T B w
T O = MON R 5ol T R R e A
R SR R Rk Mg m Xl )
= 5 m oo o ol Eoow B0 W
o)~ W ol - L g | o B

N e C..* o o — O_N_ —_— o) Oﬁa _:Tl
n_Alﬂll R T i~ ML n_Aanuvjwlﬂ_/l W o =
T R by T 4T Ew T~ o e ?
T o O ﬂ%%z%% TE _w N M E R Bd

O N — . ) .
TEls grpap® ZnEi%prw_ 5 T %

= Mo B R ~— t BEX g
‘Ol i ﬁo 1 E_.w ‘mﬂ 0 OM 0 ° ‘U| El © ﬁlOb o w E_E )A \ﬂAll o L.t T
Ta o gmhoypis Bl ezwr g K
523 BIRN4xy® %Euﬂmfzﬂ@i ®oog
RE g 2 — Mo T = KR T~
O_E.mow” S Pwgt "t ERE@ToTI N og
el Z_.* On_ ﬂAlL - n__lo ﬂo _.:O \.% 1;1_ ,mﬂ o< M MMH \,W ﬂor ‘Alv/l ﬂw-‘._
[ oy R 2y T o< pE R W - =Y
FE g M PPNl DHLIgg o ° o j
WEET TR TN T uﬁ__uo__ozﬂ%%ﬂma T oo
NE X SO - S T ) oy X i_.}o_e 5 —1 3 ¥ Ow
Lo NUHgpfed oy D S PN KW o
— R T ) M% < Ar .H.M_ X Mﬂ " 3 N > o | N ob =
momﬂ B nﬁmamﬂdrﬂxﬂ ol T WK K 1))
ety PEAH TN, BAP L L RNBBF 2T
e P B g R B R AR T
AN E::L. — ‘le o —_ ) N
o) M) o oF R e R B W A AT o) T W

_92_

oA 20173 1€ /HHE A Beneficial A0}

30)https://futureoflife.org/bai-2017/




¥ Asilomar Al principles©]t. Future of Life Institutezh= 7]3o]
FHoR A JHHE F BAte= 10080l e Aok AE7LS
AAS, W, 2%, A% 5 ARAH B AR Bl B
o) x AuE A7t Eetelo e Ale] A7e BHel oEsA
ge AFA Tl ofye} TtA FAHS F= AFAFo] Hojof &

Zolth., Ao A XA A-sst F719] AL FA o

s A73E olw, g9 HXHE ol AVIF olfF T I &
ofo A 237}A] o] A=A A|AlstaL St

U
rr

TESE Santa Clarar & A3+ Markkula Center for Applied
Ethics®] Brian Patrick Green 472 o 2451 = Al &
dE fFPolwsES FFFst 1071A F8 olEs AAlsta 9l

o 100 ol4¢] F& &L ofeiEst Bk

o]utoll World Economic Forumo| A =2]% “Top 9 ethical issues in
artificial intelligence”32)oll 4 AAE AlTHE HF olHsExE DNAHEA,

2) B35 A, 3) At ELGA A, HAEE 771y Alal A4,
5)Al £ Q13} Bais®Al|, 6)ZHEE olgr, 7)EH 9 Hy A4 5& ¥
3sta 9ol Markkula Centerol A A AIE o]FET FAFSE BA oA

ol ol5rES ety itk

3D)https://www.scu.edu/ethics/all-about—ethics/artificial-intelligence-and—-ethics/

32)https://www.weforum.org/agenda/2016/10/top-10-ethical-issues—in-artificial-intelligence/

_93_



Fe0|+w+Y T A
- AF2FdRte| At
1 | Technical Safet
d ~ Al AIAEO] ThEk B2
- Al AlaHEIe| e[ Fo|Lt ofAlRd 7|
Ho=z olall XLEX|H =TS A[AHEOO|
2 | Transparency and Privac
parency V' lese =2 oizr0l olshsts 20l A
Al Z7Hss6l A
5 Malicious Use & Capacity | = Killer robotsz} Z2 lethal autonomous
for Evil weapons systems (LAWS)2| =H|
. Beneficial Use & Capacity | - Alel &8 &¢ 2ols, st W|,
for Good olHXx|, 2td = Z+ Eolol[AM el &A™
. Bias in Data, Training 7|0 &= datae degez MY
Sets, etc. oIEZEXM Heko| BMIF AIE Safl A3t
| (|- Al Xts3t2 st Ate|el A 2t of
Unemployment Lack o
6 Pioy | 2 olst LEAlZbe| ZtAet elzio] F
Purpose & Meaning _
st&
, |- Aol BUIZ el EHS AEZE a
Growing Socio—Economic , o _
7 | i universal basic income2| =gl Cfst =
nequality o7} szl
N - AutopilotZ7t EUETA =ZAIEL F
Moral De-Skilling & ) ]
8 S22 Z=XMsoteE =30l HAsIHM AL
Debility 5
£ 7=
9 Al Personhood / “Robot |- &=2 OIEIJIX|Z 2|Alo] U= Al E
Rights” o1Ztnl RAlst He|E Fojst= A
0 Effects on the Human |- ©QIZtECE FHojut A2 QI§H 2lZte] =
Spirit Aol cHst &4

= X: Markkula Center for Applied

_94_




100

Ho
o)

o

™
)

o

(3) Al

a2l A,

AF

Hetape ol

1

°
=1,

T—

T

3]
AL, Ty

]

T
T

[

°R

F=roll = 2007
SED
A,

°©
T

1

kel
of

o

A1
=

g7} RT3 F

°©

]

I
R

A, oAk, e

SED

1

<
=l

¥

g

Al #3]¢ #=H

!

d
=

[€)

<)

o
b
v

JJo

p—

Ho
o)

—_
0

Feq ALl

s

-
X

==
1o

K ;

Ofu

ki

ol

AR =

Hok & |1

)

A
T

Kk

o
K0
|

Ok
K

1|

FC},

<)
—

tof oF

[s)

=

F2]ofl

ot X2 A

°

A4

jare }
o

F

7ot

H

o
—

A
of 7|

=35t of2o =z HFo| wel Af

=
—_

oln
K

11

o0

boolue RA§71A)

.

o

X 7= Xt

28

=

<=
Ul

=i

=

_95_

A A 24, @vAAE] W3 ds 5 4t wEoF A

3L

AEE 20173 11€90] M E 4x2-48dH L3 A23F 3] 9o A

200739 =

e <

o7} oAl AlzhE g,

A



NS =4 FA8] JZ& Ado|tt dHA 4HA FEofel mefALs W
stl-s-3 #AHE FHA F SU=E, Al ¥ FE T 975 E oWt
71 Y&l Al 71& 88 F AH 5 A T4 S9E AHI}= A=
3l o]o 3 FH|E st Yt
ZUY 7Y ZFAAME 77 22 20189 1€ 319 IS &y
= &9 IS HRAY
ATE[ZT HAE DE LS 2| AL
1. 7t7l2 «De|ze s | 7 =
o 22| oto|A CistH, 0|2 Eaf oFel H
2| %]
oln WES =T
TE[Z ZAIfollM o TA QI ALS[E A[HO|
2. Xbedoll ot HA -0 = - O E
UO|LIX| LE= AA
3 5% clo|e o otTz[Sol YEs= stE OO[HE Al
S =< alo]l ZHBH X« 2M .2
otTa[Zo0| St o At oz g
4, LdDE|Zo SPM AL} gekgts 2o| YT E AXsIA o
2|
o[ 2XFete| Az HAEZ 9o 7Y ZMe
5. 22| S0 ot Ay 2 325K U= He LolA LDE|Sof
CHal A AISHAH A

() A18)E AFa} ZepolmA] ol4

H AIZ d3l A3 A Q] H 3 (Social Bias)o] T AME AHolgh= §

H7F SdlE ATk st Aol HEFE vl o] ¥ (biased

data) &
=
[¢}

A} S8 Ho] og@A s4e @ A HolHE 883 oS
A A A g el ASHEA ogd BE AL HS o

N

8412 Aelgte Aotk

et & d7olA vielaz

e Al AZEAES T AY

o} o xBe] A¢

33) https://www.wired.com/story/machines—taught—-by-photos-learn-a-sexist-view-of-women/

_96_

bol ARl W ol HF o] A
=

pal

|

AXTE
- -

59 &



= &F°H

%

i
7

ﬂl

0

AN
of
ﬁo

oF
4

el

X

,_lryl
ﬂnmo

A

g 3= ¢l(LinkedIn) Z&

oy

o o] A2 HZA}

o] ZFA = A7 W&ol

SIAE

o)
=

’Cq

LR

A7 HA 2298 7I9EE ©l9

e
9

Z o] A7}

Fool4rsh
Wee s stk Al 7]

ol @ W

ol

B

i
o8
HJ

[y
e

o

Hj]
P

To-

A =2 Ale] 7Rt wj ]

9

2] ¢ ¥ 3] (ethics boards)E A%

[e)
RaN

olm

UEHZ S 3ta ok 20161d 99 #olx%g, F23} ofufEd

LA

To-

—_
o

= el A AJNGES A=

d

o met X 3

ARH G

~ <R
D o
uo:u
X o
<
Q
a9 O
R
uuly
QUTY
o) —=
EN
B o
:._o.n_mo
LK
™
3 M
% O
ﬂAlOJvm_l
= N
T
\‘w‘l_l
o D
ToRIS
S
& 5
=
~
ol
SIS
o oy

F29)

U

o 4% TEv 24

Avl =

A

il

A BS

A A

7

A

¢l

Zrol Al

ox

r

—_
file)

O

_97_



VI. A A A

o) o H = % T D )
R B oo X s
O__l _ﬂl
pooowmITe DT
o Wy oAy o I T o T o)
=T W A T T
T W b O_WWM o N ok X
PRF T TETa P
Btk vgy  EEIT 2
T Mar e N nM iy
T Ao _éwwﬁ %MW u
T N o — T
g ® P R &
xe¥T I%gs gim  ®
D A - S S N
— ) LL)A7_1_| (Nlre ~
o BB o g [N = ° I
oW T T K e B W
~ dﬂ%_‘_t ~3I@m®E 9
g &% BN Ty TR
w . T HLEL.] E&Mlﬂ —~
Jo T %o =% X W LN
T T W TR o UL ;V
T T o %%@W
AL — )
o mE Nga® NeX g %
oy L TEX . OEERAT o
ﬂiﬂr ® R SR mﬂ%ﬂ
oy T BT Moy T
o om X %u:tﬂﬂr P BT o M
B Rk o Al oF W T

S
0]

5 A}

[¢}

T

T

2ko] E 3t
b 7l&o] AHE

| I

0]

3}

A 7+ 7F

2 o]y

of WAt ARUES AE7} g}
g A sEe 49

Aot

AIZE Wl

[e)

b ool

=
fis

T

b w

[s)
- 98 -

ARSI gAdol ofd 7]

1

°
pul

=

3}

dol N 1ol okt o Al&Hs Yol 2

b =7}
of FAMEaY Jee f3el AA F7t BAA

S

A=k
SER:

=
=

<)

=

=
5ol 1 Ves =9

o}

3] Al 7] 9]

B 5A

o
=
=

THUE F8



3
THTH 85

ojw] A& 27t gl WA

3

kY2

3-47) 2]

T

T

# UL AAHQ

o 3

=S

¢}

3}

e
=AY ZE AR (Robot Density) 7}

AA Amszoz AAAHe)A =

3uf o)} o2 YEh Eluete] A% AsErE ojn i

_—
T

_g]

N4 3338 o]t} T3k AlA

o
v ol 2ol AAdARAM AHEE=

) S

g

I

—
- .

113

To Ag M A5} AAnn
_g]

H| X = 20257 o oF 11

S0t

il

epu o)

7 A5} 6

BAo] B8

A
T

o

bae] 23 A g

| I

T
—_—

°

Qo] o
NAY ATt LGPz 2

S ets v NBERY 9} 7o) Z o]

2016\ 7|F 3=
6312 v]=r9] 1893} H|w

NBERY

o

© AFA

3 AAH

olol h

Ko}
T

T
)
=

To-

—_—

[e)

et ol

T

Boston Consulting Group (2015) 7o ¢

o)

25/ =FHE TAE

78

33% = A A

THa

1

H

71

T4 A9

o] 3

=
o

A5 82

T—

T

T—

) -y

A7 e

o]
=

_Z_ﬁ

.E_l

_Z_ﬁ

_99_



@ ARAAY A7AL) YINE 5 $EEIRGE /124
T $47] A7 5 A A7 Fopl AsHE A7 FHL
o}

@ ATH AFAT e ¥Y Z2adL A4sa o)

u| = 9] 7450l = Computing-Enabled Human Interaction,
Communication, and Augmentation (CHuman) R&D<®} Intelligent
Robotics and Autonomous Systems (IRAS) R&DA & <17ty ZE-719]
Fholl THES Fo] JIYst= Z2adgo] HEA A AAZFoZ
At I Lo QIH2EY 409 A5 AEH Q¥

Ass &8 714, A¥l, =7 A"l H o] M2 AFHoRE 9
Skl st Ao TS Eoe SHolA ol A

- 100 -



fr 2 2

Mo Ho I

seluee A9 1EY AFAS B ZAET AFAS AA
g A7ol 28 Fomy obxe Azw 2R, AFAEre @Y

=49 Plattform
&3}ol] Fodste] AL

@ 3F AN2FY B AANE FFFA0 AE BobE FA
°2 AFAF BA WREA U ¥Y Tzad Iy} Ya

AR AFA SR HEAIGS FAMGLRAEY A9 Fholw
SARSILAENN B EPREATE RARANI} FEow
o] Atk AU W

SR AP olg IVAGFZIEAEES A 9hH A thRE AF XA
s TG ZZAETL F2 S EOL ofd oy Fokd 2 &o] 7t
T SUF 449 AVleS MEsle As HRE s low 8
A1 7 S&Eoke] FA7F dFoF #HEd T3 Al Al=ES st
o FEAHIEY AE JfAdstal w719 &Y A& et &8st
= Fio dojA oA &g Ho A ok

Security and Information Assurance (CSIA)<%}

B 5 3E AP B%F £87) Je B

Tﬁ
i
off m
bl
lo
fu
2
£
[
f

- 101 -



2017 11€el =8 THAGFE AP AR A 43 AT
HsAR, o FE52A FHE 98] 4 FA7F 2vE AH, 1F, &
A, &, 84, 4, T 5 7 Bope] AeARI}E HHOE s A
T AREE FAG At ols} BN FEFadl ZHEE Al A&
Hl FSARel o] dasith & Aotk of3t AAAN AUl
Ao} 42 A SR E F4lo] Hojx FAEE £85 =
of Z7AHAM AAH R #HYE = FIAAA L] gHol st

& Aotk

® Al 9+ S8 E A3t #H Al fdol¢d F5HE3}7] 9
3} A% Governanced I8 A

2
-
N
1o
1o
oy
K
rr
o
e
v
s
>
N
)Y
5,
©,
o
4o
G
n
;Y
LY 2
|
o
Jr

il
N
2
of\
r o
(L
i)
N
N
Ir
ro,
off
X
:
P
>
t
P
T,
=3
0
=5
(@)
>
s
L
rlo

p 1 ;q
A AZEj oAl otk FAY GMO A

o
(0]
k)
h
-
iy
=
°
1
!l
B
[
[m
ol
H
x
)
Au)
H
)
N

TAg Lo o o

- 102 -



I

—_
fi%e)

fvZe]

&) 57 % (code of conduct) & T

=
=

Ho) o

SR,

3 Q

=99 ol

]

Z o
S

TEAQ FA

)
110

\mwo
o
;00

O

A

of =4l

=
=

- 1038 -



- F o2 % x4 -

| IS

Adam Thierer, Andrea Castillo O’Sullivan, and Raymond Russell
(2017) “Artificial Intelligence and Public Policy.” Mercatus Research,

Mercatus Center at George Mason University,
Al Now, “Al Now 2017 Report”(2017), New York

Artificial intelligence, automation, and the economy, Executive office
of the president, December 2016

Artificial intelligence and life in 2030: One hundred year study on
artificial intelligence, report of the 2015 study panel, september 2016

Boston Consulting Group (2015) “The Robotics Revolution: The Next

Great Leap in Manufacturing.”

Daron Acemoglu and Pascual Restrepo(2017) “Robots and Jobs:
Evidence from US Labor Markets,”

FY 2018 Supplement to the President’s Budget for the Federal
Networking and Information Technology Research and Development
(NITRD) Program, October 2017

lan Stewart, Debapratim De, and Alex Cole (2014) “Technology and
People: The Great Job-CreatingMachine”

J. Nilsson (2009) "The Quest for Artificial Intelligence: A History of

Ideas and Achievements", Cambridge University Press

Maarten Goos and Alan Manning (2007) “Lousy and Lovely Jobs:

- 104 -



The Rising Polarization of Work in Britain,” Review of Economics
and Statistics 89, no. 1 .

McKinsey Global Institute (2017) “ A Future that works:

Automation, Employment and Productivity”

Nick Bosrom(2014), "Superintelligence: Paths, Dangers, Strategies",
Oxford University Press

Preparing for the Future of Artificial Intelligence, Executive office of
the president, October 2016

Rechard, Dawkins (1976) "The Selfish Gene", Oxford University Press

Science and Technology Highlights in the First Year of the Trump

Administration, Executive office of the president, 2018

Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern
Approach (3rd Edition) (Essex, England: Pearson, 2009)

The National artificial intelligence research and development

strategic plan, Executive office of the president, October 2016

The third Industrial revolution, Economist, April 21, 2012

Al 5% zZ2AE A2FH, 9

(2017.10.27)

ol

A5 FAAgzZzdE A,

A4zt A WS ATBEAS] TV FHHY, RS
&+1(2016.12.27)

i)

43 A ANF AR, AL 90

- 105 -



47120 L3 ArfEAE 5894 HE 24 Ths, 4344
493 HE2E(2017.11.16)

A422FE S H Y 3] S H 0] A, https:/ / www.4th-ir.go.kr/#this

A Bl & o] X], http://exobrain.kr/business/index.do

LY I ARAE 93t JEgs Z2AE

2}
HF2HEE HEX I:L(2017.6.28.)

o

P
T,

World Economic Forum <3| o] %],

https://www.weforum.org/agenda/archive/fourth—-industrial-revolution

=9 QU AEF 40 ZYPZ F o)A,

= A Hu jm=i
http:/ /www.plattform-i40.de/140/Navigation/ EN/ThePlatform/Plattfo
rmIndustrie40/ plattform-industrie-40.html

- 106 -


http://exobrain.kr/business/index.do

