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1) Thomas Kuhn, The Structure of Scientific Revolutions, University of Chicago Press, 1962.

2) Leslie Hook, Year in a world: Gig economy, Financial Times, 2015.12.29). https://next.ft.com/content/b5a2b122
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3) & 37Xt |&Z2 http://scarclibrary.oregonstate.edu/coll/pauling/peace/papers/1964p.7-01.html.
4) David Graeber, Capitalism's secret love affair with bureaucracy, Financial Times, 2015.3.6. https.//www.ft.com/c
ontent/73212b74-clba-11e4-8b74-00144feab7de#myft:saved-articles:page
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5) Richard H. Hall, The Concept of Bureaucracy : An Empirical Assessment, American Journal of Sociology,

Vol. 69, No. 1, Jul. 1963.

6) European Parliament, Draft Report with recommendations to the Commission on Civil Law Rules on Robotics,

2016.5.31.
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X
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- 2015 Davenport2f Klrby 0153 X| 50| AtE2Hautomation)2 AEHS CHA|SHZ |2t S}
S 7{0| ofL|2} AlEto| HES =L ZZH(augmentation) 7|SE S}7| 20 Q1Ztat
71&E9| S&0| 7tssitta F=E9)

- 20174 O|=2| ITIF= 218 X|522 X2Vt Ehte T2 SAHLE ZREULD 2
5|l X217 5 = QULCH= LH-9-0| AR A '(False Alarmism) E 1A 2H7H0)
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7) Carl B. Frey and Michael A. Osborne, The Future of Employment: How susceptible are Jobs to Computerisation?
2013. http://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of Employment.pdf

8) Yuval Noah Harari, The meaning of life in a world without work, 7he Guardian, 2017.5.8. https.//www.theguardi
an.com/technology/2017/may/08/virtual-reality-religion-robots-sapiens-book?utm_source=pocket&utm_medi
um=email&utm_campaign=pockethits

9) Thomas H. Davenport and Julia Kirby, Beyond Automation, Harvard Business Review; June 2015. https://hbr.or
g/2015/06/beyond-automation

10) https://itif.org/publications/2017/05/08/false-alarmism-technological-disruption-and-us-labor-market-1850
-2015
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S8t RE QS o] RuAjoE ‘Alo|FoP 2 14
- (IA AG) olel vlaf UARA AsH o w2 Adsi= 7AE B7bsstal
Al RIZEe A5& Aslsted =w5 v 7' HFdMoF o= At
Z=0] YERY A543 (IA : Intelligence Augmentation)Bh= 801 AR&1D)
¢ 1960t FRERE IZFY] A5g HFEH7F 2RekeE Aol Erbssitia
T3 S|HE =@ F 2(Hubert Dreyfus)E H|5E3+] Terry Winograd 5©]
o 32.4]
« o] 59 F4L2 Winograd®] A|Ro]A} 22 HAAR! Larry Page®} Sergey
Brin® & o]ojR|1l =3 IBM 5= & YPH o= AHF12)

CIAAGE ABFSEE SAARTE WA AIBET 2 7 Ths
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TALS VA o rT Be ARl AE AoZ RBY)
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11) Ginni Rometty, The Natural Side of Al Wall Street Journal 2016. 10. 18.
http://www.wsj.com/articles/thenaturalsideofail476799723

12) Larry Page?} Sergey Brin2 Terry Winograd@| AEHIE CHEM W KX tZ2 IAZE A&, Monty Guild, The Artificial
Intelligence vs. Intelligence Augmentation Debate, Financial Sense 2016.1.15.
http://www.financialsense.com/contributors/guild/artificial-intelligence-vs-intelligence-augmentation-debate
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13) Kevin Kelly= 917+2 S7t5H= EX|s(superintelligence)0f CigH =2 247t Qe LT ZTuHd LAzt
SMSICHE M2 =282 2 . Kevin Kelly, The Al Cargo Cult : The Myth of a Superhuman Al, Backchannel,
2017.4.25. https://backchannel.com/the—myth-of-a—superhuman-ai-59282b686c62

14) Karl Popper, 7The Open Society and its Enemy, 1945.
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15) Kevin Kelly, The Three Breakthroughs That Have Finally Unleashed Al On The World, Wired, 2014.10.27.
https://www.wired.com/2014/10/future-of-artificial-intelligence/

16) http://pages.experts-exchange.com/processing-power-compared/
17) Keith D. Foote, A Brief History of Deep Learning, 2017. http://www.dataversity.net/brief-history-deep-learnin
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18) Gideon Lewis-Kraus, The Great Al Awakening, The New York Times Magazine 2016.12.14.
https://www.nytimes.com/2016/12/14/magazine/the-great-ai-awakening.html
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7V ot E 1 o] E AWste FF
opXIThal 3}m20) o] A o] %‘:—?— AEFA 5=

N 2919 ST 48T A

<d8 2> 2SKs2 o5geteet 235 2
Learning Techniques (today) Explainability
(notional)
Neural Nets pe
Graphical — >0
Models ———— ©
Deep _f—— Ensemble 3 ;8
Learning Bayesian 5
Belief Nets ,E%
o
CRFs HBNs /\%rssqt’:/ g ////O
Statistical "OCS 5 0
ecision — |
Models Markoy Treels * . . .
SVMs — X Models Explainability

19) The Royal Society, Machine Learning : the power and promise of computers that learn by example, 2017.
https://royalsociety.org/topics-policy/projects/machine-learning/

20) David Gunning, Explainable Artificial Intelligence, DARPA/I20. http://www.cc.gatech.edu/~alanwags/DLAI201
6/(Gunning)%20LUCAI-16%20DLAI%20WS.pdf
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3A Bt g9le) AA A&

- HlolEl9] ¢Fo] WoldrE QFAFTe YLt FoAAT O HHEE
= o OA A= SAAL] W] A&
e o AZ R olio] W HOJEI} Bolx AFATY AHS=I H=
FolAA] SS9
- g4l dlolge] MYt FR/VF 2odSFE ATA T =] 7sEFH
o7 Folxl&= WHA Y AA =A
- ARE= HolHE 25 AE F838AT o8 HolEEe] 45 dAHE
= NMYA B34S Fdst= Aol HtEA He
4) AFA T £ Yr|E ¥ u|E A7]| X3 d(self-organization)2!)
Sally
- JAFATH AFATo] AR Th) B8-S HEolske HAA Azt
o] AA Qlolx JAFAE 2aE BFo AME A&
o T2 A|ZAE  RIAFAE dE ARE wdste aBAS ¢4
o UM 2171 %23} . OECD7} A A 350l 71843 QE A5 (bot pricing)S
o] 2AZ FHg Bl AE HAEEE s Ak
- AZI2RASE Bl £ FAAME UEE A2 ARATE o FHe o
s FASHARE R E U onjo] 27|2A57t Yo H AMEE AR
A3 Ay

21) Ap7|=Aels SEA QoM FEe4S0] 242 FME HEE

2H Ar2|0| M = OFEfAD| A0 2O[X|

HE 0[St F2 XIAMAOIM YLK
0| Zt2310] A|RIO|A 7HH0| HAEl= 74 M e Alg LA JHs
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ofL- A0
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22) David J. Lynch, Policing the digital cartels, Financial Times, 2017.1.9.
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E) z=su soo2M 23S

O Al dAFYE wolgo|d, Ao o3 A H'(government by
people)”} 'Z1Alll 2]k A F'(government by machine)Z A H = A
2 948 Ay e+ wiAl 7hs

- g3}t HudlolE 9] Skynet HH QIXbS S7FSHE 245 (superintelligence)
o] Yeta Al Y3k AR 7hsstAANE ofF O™ TheAd2

3 ke g

sk A3 9u|sk= ‘Al takeover24) A4S 1841
=

oA o}7) T8H TAL HA

-l IEAEE Beste] ARe) V15 oW F3T AAA 2A
= A

o AAxF2 o7} Davenport®} Kirby= ‘A5-3}(automation)2} S
(augmentation)S TSl AZEY 7| A= Asstol HEZA < H
I A7 7)zo] A S FAE T4 BAE Hojof il &)

<QIZtap A7} 2 ABof St OlF>

- 01 SfHLE O|Cf 50| 2015~2016% 23t Q10| OJ5}R, HO[ARYt 0| of 2
20| AIBR|SS 7.5%, AZHS 35%LOLY, QIZkat AIBX|S0| HASHR 0.5%= ot
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[N}

O
- Qo2 QB0 HEETL As S2ATUKIY, A2 B Of Of 2 ANE

I N
(B o o
= dd2 22X @2 A

O <

23) Kevin Kelly, The AI Cargo Cult : The Myth of a Superhuman AL
24) https://en.wikipedia.org/wiki/Al takeover

25) Thomas H. Davenport and Julia Kirby, Beyond Automation, Harvard Business Review; June 2015. https://hbr.o
rg/2015/06/beyond-automation

26) Dayong Wang, et. al, “Deep Learning for Identifying Metastatic Breast Cancer,” https://arxiv.org/pdf/1606.05
718v1.pdf
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- Davenport®} Kirby= AH53Fe] AALS Al 7Y A2 F-8227)

<H 3> A=319| M| A|CH (Three Eras of Automation)

HILA|CH(L9M|7[) H|2A|CH(20A| 7[) H|3A|CH (2141 71)
A7 'HED st & ZIAZ} 'K|&Est '(the dull), , , ..
Jb A =
(the dirty and dangerous) Z HHE2XM0o|1 YAX Ol 1AL E?ﬁ (ieéc;smns)e
CHAl =2 AFE CHAL = = Te

- old ABstel A B AT 192047108 $A w58 S
AR, 2047 Filels JREE ARATE AFSRYOH, o)AlE
IS 4SBT 5 Qe Dol =2

- 047 1A YArEA A3l 52 A %5e] A-53H(automation of intelligence)
ZIAIZY Zre] FAE Hlojy AsH o2 AFS 14]\‘—'/] o] o}t
ol AlZ1 A< shAY /Ixte] HAAAA S A dst= As 9fn

o rl

O ofm AlA AlZNAE= AFAse 8T JAEA] Y &8
7] Wil =Rt ARE JAFAS 7 AAAH e BAS

g A

- 2017 @A vl FAARMAA P & HlSe AAEeE AL &9
QuantsZ}l E¥]&= AFA 7N A=ZA WA A 27%E 2HA28)

O AFASol F¥el AAAH S PLFshs A 2 Al A=
T8

S 1E AR ETele BAL ARHEL o 47 auzdd 9195
L omEge] AAARRAL T

27) Ibid; Thomas H. Davenport and Julia Kirby, Only Humans Need Apply . Winners and Losers in the Age
of Smart Machine, HarperCollins, 2016.

28) Gregory Zuckerman and Bradley Hope, The Quants Run Wall Street Now, 7he Wall Street Journal. https.//ww
w.wsj.com/articles/the-quants-run-wall-street-now-1495389108
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- SEAINE m @] AAAAHL A4F Aol el T (holistic) -8

A Shu AAe) AREE Wi YR ST A wris Wi
| & &

AuolAl Ytes & B &4 =7

CQEABE FRA AN AR 24 sshbl B 4 s 09 o
of ThFSE 429 HolHE AT o =z A A de =Y
e O] =

A5 H A F shde APl E2xsks B ARE FAA
=5 ke Ao=, QIRto] zt= AT S

d7I6 AAZHA TolE7|vl AAZHo 2 753}
- 71E AR dyuleA JAEA L TR o R FRH] Aol &S}
R, o]F AR 3l T2 AAY A wsFH %
1990 @t o] YERd *]24)2](knowledge management)= 7] <1l Ujx
AR FEFS At e o AR - AFEC] A X3S
Zo] e APS HFEVE dolgHE Fal diilshy] Wi
743 7|dtol| A Hloly ZIRtoE W3}

o vl PAHHE= 20159 A2 AR dHOdoz Ay ATo)
(outcomes mindset)E z|&slal ElH|o|E, AFAF T AU|ES &85l
A7} obd Ao FFsl= A AHES oF530)

- AAZR JAFA T e mE HolE vt A AA o] ME £-2 &

A FA)

29) Ahmed Alkhateeb, Science has outgrown the human mind and its limited capacities, AFON, 2017. https://aeo
n.co/ideas/science-has-outgrown-the-human-mind-and-its-limited-capacities?utm_source=pocket&utm_medi
um=email&utm_campaign=pockethits

30) Cecilia Munoz and DJ Patil, A New Paradigm for Government : Adopting an Outcomes Mindset, 2015.
https://obamawhitehouse.archives.gov/blog/2015/11/06/new-paradigm-government-adopting-outcomes-min
dset
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31) Deloitte University Press, Al-augmented government : Using cognitive technologies to redesign public sector

work, 2017.

32) http://spectrum.ieee.org/cars-that-think/robotics/artificial-intelligence/pittsburgh-smart-traffic-signals-will-

make-driving-less-boring
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33) The Economist, “Of prediction and policy,” 2016.8.20. http://www.economist.com/news/finance-and-economi
¢s/21705329-governments-have-much-gain-applying-algorithms-public-policy
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40% 34% 37% 41% 38% 44% 45% 34% 28% 46%

XI=&: Deloitte

O JdFAFY FH 7|&Y HAAAFE do] A& F (intelligent

government)2h= A2 AFIEHE 7+

- AR AesR BESE WAL G ASHHI) v
AR, @A) BTN AFEY Aol FHe A= gL

34) Deloitte University Press, Rewriting the Rules for the Digital Age : 2017 Deloitte Global Human Capital
Trends, 2017. https://dupress.deloitte.com/dup-us-en/focus/human-capital-trends.html?id=us:2el:3pr:dup3575:
awa:cons:022817:hctl7
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36) Peter F. Drucker, “The Coming of the New Organization,” Harvard Business Review; January 1988. https://hbr.
0rg/1988/01/the-coming-of-the-new-organization
37) Tom Nichols, “The Crisis of Expertise,” AEON, 2018. https://aeon.co/essays/its-time-to-reboot-the-relationshi
p-between-expertise-and-democracy?utm_source=pocket&utm_medium=email&utm_campaign=pockethits
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38) Shixiang Gu, Ethan Holly, Timothy Lillicrap, and Sergey Levine, “Deep Reinforcement Learning for Robotic
manipulation,” 2016. https://www.youtube.com/watch?v=ZhsEKTo7V048&t=77s
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39) Deloitte= 915X|50| =3lsl= A&Z @ robot and cognitive automation, @ cognitive insights, 3 cognitive
engagement®| M| Z7tX|2 FESIX|2L O] EOMO|M= S283 X532 Tt E. Deloitte University
Press, Al-augmented government : Using cognitive technologies to redesign public sector work, 2017.

NIA =355

Center for
N IA ‘ Future Planning

at NIA



22

7}. A& A 5 (policy intelligence)

O ARI7E 2812 JAZAA S UE F AEE XY= JAFA S
H| A~Eo] &3

X

rr

- 71Y94E°l Bl(business intelligence)s A U] Bo] &&slxo] AeHHF
PIAAA5)E Q429 AAHY oA FHAsHA &&

« WZolA Zgshe BIAAI(<TLH 5> AFoE B2 AR 21540

filo

- PIOA Al FE = FH+= Gartner’} BI @A A AIS 4714 73
Z|EHor A& 7hs
« A<= (descriptive) : F-<& o] Ho|A AL Q7P
« XA (diagnostic) : &l ©]¥l Yo] HAH=TP
o o= (predictive) : YO Z ol Yo] HojF ZIVP

o Z"H(prescriptive) : LA &3k =712

<12l 5> Gartner2| Business Analytics Framework (2011)

Performance

Business Models, Business Strategy and Enterprise Metrics

Decision Decision Capabilities
Consume Collaboration Decision Making, Intelligent
Processes Decision Automation, Applications

Analytic Capabilities
Descriptive, Diagnostic, Predictive,
Prescriptive

Produce

w

@ =
w —
w )
o =
= ©
o =
- o
o

Information Capabilities
Information Describe, Organize, Integrate,
Governance Share, Govern, Implement
Processes

40) Gartner's Business Analytics Framework. http://www.gartner.com/imagesrv/summits/docs/na/business-intelli
gence/gartners_business_analytics_ 219420.pdf
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41) 58, A0EAE| YD =0 ™S, H=2YESTSH, 2016.

42) Ajay Agrawal, Joshua Gans, and Avi Goldfarb, The Simple Economics of Machine Intelligence, Harvard Busines
s Review, November 2016. https://hbr.org/2016/11/the-simple-economics-of-machine-intelligence?utm_source
=feedburner&utm_medium=feed&utm_campaign=Feed%3A+harvardbusiness+%28HBR.org%29

43) ot=EESITISH, MOIALX|7F == 'HIO|E Z|EF D|2{of =, 2017.2.
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ZJ A'(evidence-based policy) 23 715

SR AET oule] NFFe] PRI AR AAME <
FASo] AR YR AAsd XA g3 FUEY o AEH
= A s &

-] oA} cgulE AAolets 2o MEFe AAS 49l T
| gEldold AdE el

- AAdE AR el S ASIEE UFEFoE T oA B
87 JAE EFshe WFoR W da
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7]14k9]

= 0|20 CHSH AAZ HIRX| &Lo O|
BIA|Z TEFeiC UHHOIS0| A Fa{Qste FE7ko| X|Hj7t
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AFA Bl FRY WFH JAEASHE 2oyl ANME el ok

44) Tom Nicholas, The Death of Expertise, Oxford University Press, 2017.
45) o7\ MA|Sle @AE2 CFS =22 &=x510] 4. Dirk Helbing, etal., Will Democracy Survive Big Data

IT & Future Strategy(32) 2017. 06

oM BFEFoEs HAE3

3ff X|= Aofet”



QSKISAIHS & - ASKSO| HEH FRE HIAZ AN - I 25

(@]

>
rg
jirs)
[t
o
[
i}
o2,
rok
o
&ll
)
X

|

©
i
ok
Jo
ﬁoﬁ
k
X
e
N
o,
oY
(110

- 7% %51 - Big Nudging : HHO[ES LEaiA AZe] 4211 B9l2 2iEHoR Qi
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and Artificial Intelligence? Scientific America, 2017. https://www.scientificamerican.com/article/will-democracy-s
urvive-big-data-and-artificial-intelligence/?utm_source=pocket&utm_medium=email&utm_campaign=pockethi
ts

46) Maksim Solovjov, Big nudging is scary, but we should use it, 2017. https://www.scientificamerican.com/article
/will-democracy-survive-big-data-and-artificial-intelligence/?utm_source=pocket&utm_medium=email&utm_c
ampaign=pockethits
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- 7t Oo[MEZIAE E2|= O] B2 7|AstES 2800 FUo| a7AIdES 245t
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47) Deloitte University Press, How much time and money can Al save government?, 2017.

48) Colorado Department of Human Services, Colorado child welfare county workload study, August 2014.
https:// leg.colorado.gov/sites/default/ les/1354s_highlights.pdf

49) H(bot)2 AZEQI0] 2E =2 QY 2R & o|0|stn, 0|2 &8st YR XSS RPA(robotic process
automation)O|2t1 S}7| = &t Deloitte University Press, Al augmented government, 2017.

50) The Royal Society, Machine Learning : the power and promise of computers that learn by example, 2017.
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51) David J. Lynch, Policing the digital cartels, Financial Times, 2017.1.9.,, https://www.ft.com/content/9de9fb80-c
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61) Cecilia Munoz and DJ Patil, A New Paradigm for Government : Adopting an Outcomes Mindset.
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