ZAIE 1A 16-08

KCMI

Korea Capital
Market Institute

CLIPNENE ST
T HE U AN

old=

Q rtEAgAR




2016. 12.

o 79 o & =

Q) XAz

Korea Capital Market Institute






F

lll

20073 Y4 &glB(Nassim N. Taleb)= "The Black Swany 2ol A
HdlolBl & oA Frsiglth: vldeolHe o B2 JRE 58 + A
o9 ZxE ARE SE7]E $ok(Big data may mean more
information, but it also means more false information). ©|= ® d|o]
HollA &3k ARy A2s FEshe= Aol g o Aol €
At HAE AJAReY ESE 1990 U e R-E frelsty] Al ol H
nlold(data mining)®] I &AL E9W3A E3 A 20009t Fylko
Azl AA T dldlolH = g wje] faoR A & vk He AAF

Qdstn wolHE BAAE AL FEA Fast

w BaAs old wjAdE wiger s A
ge AvEa Sy A

Ath= AolA oot k. olek ¥ E HaM= AREAIE 2854
AAZE BldlelH o] 7]l SHERE ofue}t MA=E FE A ol
g &

S QES wdelee] A,

r
>
o
i)
ol
alo
Bl
D)
e
)
=
N
rir
>,

S
2>
o
o
2
>
ol

Welolel o1 ool A AvE gl AAY mEAel v gt
A% gl Bas B ow '

(o)
oz dolg Egid w2 Wl ngo] v



atof =

Aoz g

S

A
&

=

=

Z S
= =2

4 948 a4l

o174

=

ol A Bjdo]H

)
=
5l

o

BAMo| M o]

ol

Ry

e

5

-

R

]

}‘

S

Z7] 4 0]
¢

A
-

=

dol =t
=

o

7V
I} F5FAA AT
HA

=
=

A}

St G vy JEe ARG FERALA] B4
AR

she At}

S

o H o

e
AT%Q
3 o
mﬂﬁm__u
L

GG
H 5o
%mu%
m_XELHLL
= =

TR
wooF o
~ N "
= o
GO A
mo@%m_.
A 5
TR
T H g
E%ﬂm .
lemadl
N gl tcf
oF O KB
Mﬁ%ma
= 0 o
Pw B or IR
FNET T

?_

2016 124
\

A3

ii



Executive Summary ....................................................................... X
Abstract ........................................................................................... XVi
. A} HIZA B v 3
II. li]t-]]o]]ﬂoﬂ EHz:s_]_. o]—a]] ................................................................ 7
1. B 0]E] TR B A 7] e e 7
2. B1H|0lE] T AHAA I=9] v 23
3. g olE TFEIFOF BHA] o 38
M. 3¢ XFEA|AS] BlHo]E EQ B} coreeeeerenenennennnnnnene 49
1. BEO]E] Q] F I oo 49
2. A1 go]E] 7]Q] T EAI I L ARE] e 56
3. 3] AFEAA] HIEO]E] Q] B ci 892
I\Y ;\]}\]_7@ ......................................................................................... 89
%ﬂ%@ ............................................................................................ 95

- i -



ke
e

(
-

NN

=S~

I-1>
m-2>

Holg #7149l Atol4

%L:OV_HIO]H 7§;<ﬂ;_ﬂ 7]_j] H]ﬂ(ZOlSEj) ...................................

_iV_



I-1> 2ldole ¢} dlojE mlo]id 7]¥E EIE e 8
I1-2> 11' ﬂO]Ei,J A 7F 7\/11] ............................................................. 10
M-3> A3d do]e]9} B]AE Ho]B]Q] XJO] ermeemeemeeneeneenin. 11
I-4> A1 0]E] AAILETE AJF] cerrermrermimrsmii, 12
M-5> 350 W5 @] o Al e, 15
M-6> 35 (Hadoop)Q] AEJA] e, 16
O-7> 9ldolg] AT AAZFH ] 7]Gs coeverrerremesnsnnnenns 18
I-8> Hld|o]E] BAIZ]H B 20
-9> HIE|O]E] 7]458] TFH AL wrererererermrermseriseissiiseiississsisesienens 39
I-10> vldjo]El 7} AFd AAFA o] 12 S TF v, 40
M-1> =37 Eofoll A BHOJEH Q] S QA o 52
M=-2> BIEO]E] A Bl JEAJ ererereenineeeine e 54
M-3> F8FA3|ALe] AlE|o]E] S8 AlE v 55
m-4> Xlgnlt@J Aﬂu]}\tﬂ H]O]H %zg T EA] 57
M-5> Xignite®] AlZEIO]E] A S FE} v 57
M-6> Xignite ©]-& TE|IL 7] Q] ervreeermmmmmis 58
m-7> Quande] g};ﬂo]]ﬂ /\13]5\_ x5 ;‘(]7_-” ................................. 59
m-8> Kenshoiﬂ @@'Aﬂa]g_\‘ ]/\] ................................................... 61
M-9> Kensho Stats BOX-O/] }ﬂ}j]vj_\‘ cq])\] ...................................... 62
m-10> Alphasensei’/] 7&&1 /\}Eﬂﬂ ..................................................... 63
m-11> Dataminrgl 3}% %\:4 ......................................................... 64
M-12> Dataminr®] = EU 2% 7R} o= F7pds) - 65
m-13> StOCkTWith] oH%/\} E%l I e 66
M-14> Scaled Risk-‘ﬂ a_):i%].g] }\11;]]_/_\_ /\]_g;ﬂ ........................... 68
m-15> %1_045_@'% %3l 360% J—_yzljl @7& .................................... 70
M-16> v A=A T} 7|95 T AJg] oo 79



m-17>
m-18>
m-19>
m-20>
m-21>
m-22> 4
m-23>
m-24>
m-25>

vl ol MZ=He] FAFAIG R I F0] rerverrrererereseninnieeenns 73
StockTwits®] ZE7Foll Dk ZHA AT KFa] eveeereesseereeenee 74
7] ]61—/\ /\/\1 ........................................................................ 75
FEEAZ ARAA AQTA 7 A2 Al e 79
FII’IVIZ—/] vl FAAA ATE . A ZEE] e 80

B ok A TA A ZEBE AFH] oo 81
x}%w 22 ejole] 71gle] HPAR B e 82
201613 7|3 BlHOJE] 7] ESF o 83
A A wA lolE] 7ol thEF FRFFR e 85

_Vi_



o o =

Al

AML

API

BOA

BSA

CDS

CIO

CRM

CSC
ELS
ETF
EU

FRB
FTC
GDP

HFT

ICO

Artificial Intelligence
Anti-Money Laundering
Application Programming Interfaces
Bank of America

The Software Alliance

Credit Default Swap

Chief Information Officer
Customer Relation Management
Computer Sciences Corporation
Equity-Linked Securities
Exchange Traded Funds
European Union

Federal Reserve Board

Federal Trade Commission

Gross Domestic Product
High Frequency Trading

Information Commissioner's Office

- Vil -



KYC
MDC

NLP

OECD

PCAST

SEC

SNS

SQL

Know Your Customer
Market Data Cloud

Natural Language Processing

Organization for Economic Cooperation and
Development

President's Council of Advisors on Science
and Technology

Securities and Exchange Commission
Social Network Services

Structured Query Language

- viii -



< Executive Summary >

B oRaAE tlm]o] o thal 7]EAol olsE <& uvldolE

3 =9, dmay 9 dAE AHEga, ¢
& oy 9] a3, Hldloly 7|4
2 BA7H b, BldlelE] £¢] B0 o] AH H gk}

gozs A%, Ad, 243
71 ¥ A7) Y, g, v F4S 7R AARE HolHE
Ag)sh= 7]€oltk. = HldlolE = qFR(volume), TFEA (variety),
£ I=(velocity) SHeA 7]E dlolE 7]&¥ Fds] t=va Hrt
et "oy vl A "oy RAabAdd SabA el 9l
th oo mitel HiHely Ve e volHE Adsta deld
Jom, FAAE HelHE mE Sz Agstal 248 5 3
upebr HHolE = oy ApAle] SAel ojuz giAwE HolH
& st Adsta ZAsks Zlsdd | 2 997t sk vidle]
Bl 7lE2 H AARE HolE Aerlee] dom ddA ] Wy
(batch—processing)oll Al AA[ZFA 2] W2 (real-time processing) &=
atstar 3l

Yol A1 g4 H4L AAFTAY oJAEAR &8
AE Folv d Ak AEAA FAVIHE BA dolHd x2A
o] gt3olx] Q17| wWiEel oo g FAA v & é‘l% o H=
st o), BldolE BA7|He wEA AYAEE dolEe 54
S A d5EHY 241E 2F A= ZAMEC. E3 vl
o|F A1 AYPER ot viAY P2 fitE HolHE &
Ash7] w71 dlole 437 28] Ay Al(causation) Hth=
’Fid A (correlation)oll 2HE T Aok o] wio] EEgh 24
XS Fysta olo gt BAVIHE AdEst= 3lo] HldolH




Bl dolH

= HdolE

of Zt =l A

=i
U

S
hul

sjofof gtk of of

27

o]

o
o=

24 9]

—_—

ojdel= EAFoy A AAACE Wy

M

oA s

=
Ju—

o AA FAEEAM AEL AN A

= A

pze]

Nfo

Jolct.

o]
PR

Ho
)
—

)l

11 9

S

A

Bl S

Ho
Ho

ox

3

o QA

oo
el

°o|H

=1
=

dlolE7} RIZbe] Aj = AsE

Aoz 7Y

bl 7] wisteol v

o

iAoz 20139 69 G8

(Open Data Charter)ol] 7]%3}aL o, Hi} A= <o

S Ho]H

g Al o]

=
=

Hlolel

s

fIie)

b7

N o
AL o

7] el ®ztelely &

o=
T

=
=
o 2H=

3

=]
™

AL Ao

Za ek ey

)
47 wgelEe] AAH N AEAA 5 drke Szt

3

HNEE B

X

Ho

o

+ IR v]AE3kel Open

AEHor A7lEa glow, it

API7} H17td|olE

tere s AA

= MEE




2597 98 WS T3 AN BAZ PFH T 9
7EzﬂﬂL%ﬁ:ﬁyﬂ+§ﬂLbﬂﬁl%%§%l
w7 =1

oh)7] wEel] wEolE g ojuw)

2710wt dEbd 4= o)k Hdoly &7 Al FE 719
MA-R Z2F, st zpd

A BT e g dlolH B,

W FEEY 7 Fell M= olHE EAIZF TAEA =S HolH
ekl 71dell Al Adet doly el Al Al(data governance)
Bt Al(data security)E THeEE Q7skal vt E3E HH o
Blol xghe JiIARIE B ApEsdor SEHA RaeE

71948 71ES Alaska vk

HdolH= AY FEol obd A v Wos AAL G
A el 71 Ao w ke, &% vdelert 224
Al Akl AdE oF 1% F4ATHE A A1741 GDP+ 20304
7HA 152E Y7 $71e o2 FHH. o]+
23 AAdA vl AAE v o A7 = a%% a
g wlololEol gt SAAR AT FriRE EAlEE
o}, 3A dlo]¥ uwlold(data mining)¥} #Zo] HlH =
of A= FHHA XT F ke FHA A7
2ol 29 =7 Ed=, 2016\ 1=k A A S
ool &89 Ao Atele FFEeA BaisEa k. 1
T-3taL Hllo]E = dlolE wlo]d ¥ Zo] shife] @il
3] 2FE AP el The FAlelth T HE B
olf] Ao Az At ¥dHolEle] -84 AAE FA
Hejolg] 53} Sl o] 4% Hto] Hasithe AS Axdre
e 9 a7t Ak

AR Ao A o] BlElo]E] &8 =0l Beh A} dlojE 12
ol e 55dY

N
kit
I
Hfﬂﬁﬁul
o 2 - rlo
w2 o ;‘g
5o mr S B oo T

il
tz B
n

o
rir

it
r

é
=
o,
1]
(3
o
N,
i
e
AN
poy
o
fr
BN
>~
o
i,
O




= AREA M =

g

HlolE

ey Hso] AR MHlely 7]

=1}

W%Hﬂu..%ﬂﬁ%ﬂ@%ﬂﬂ%m@ﬂﬂ
0 7 A ™ — ) T © T — .
 ELSRTERFLPEEECTE S
W o N O b TR s K ]|
My R R )y e T Koo~ o = Ma < H:ryl 2
R o S I R i B
7.m_hwoﬂ|‘q_®mﬂaafm|m¥ﬂ_xmjmu ,ﬂylmm_.ﬁo
Mo e RT ® R  T of Ro g g
%MMLﬂ_AIHLHﬂoMﬂL,MoE zt‘wﬂie MOHMILEFOM
N = = O_ lva —_— »A‘l
LS S R R R
. =) E. 0 = X JIL
ﬂrwﬂﬂﬂq@xw} ﬂ1_xMﬂq:uEE&A
e N S L LR o O S
L 1ﬁoﬁﬂiau1rﬂwb o i T AR
TH o B R LT N R
_E dﬂ,ﬂl Exw ‘_ﬂ_uﬂ,b_v‘_lry! ‘H‘I_I‘Mﬁﬁ
ol oo oh mMp B o =0 = no -
FTT o T BT Ay ~ .2
O# W O = O T T W Hf‘gl,l_l‘ulxﬁ/
HAF e B8R 5D A} T X o w
i o_uo.ALnnﬂrnnwdﬂHMﬂmcElﬂ . o% o
eSS T o E SR A e N e
TR 0 oy AMm TR 2oy T
= PRy R R T
o FK AR W E W o W S
ar EK T N — o ® o WM do — oy
11r1_l0t0JﬂH]‘AET — < EO‘W
— W N T oo o) T o ol N " W=
S S > = wo_ o — =
= ™ X X o X o
IR = 3, 5% 9 g o T T P E
ﬂoﬂ%ﬂxhoﬁwwﬂ%%%iﬁh%% '
= o o = o~ — g o
< o ®E X AR T - BN o
T oo} P g By ARG
T opmae X W og TTe gy ™ WD
™ Tl W R E R T T W
o N m E N ok AR e T o o NM o K] TR AR

=

Al
o Al

RLN

foi27E SAl el

171

9

s

3}
3|
Zs|

=

=

S

}

theel A%

/‘§ A

=
=

diolefe] g

2 ot AEAES AL, AA, A4
- Xil -

E

10

A

BERE

]

[SL R
o=
A
S

}

EEARNE

}

i =17

Gr1H oz BH AEA A Bl o] E

Sl Hl




dolg F7h ulg Beld. wE ARAGA wHoly /)%

& AR BB AT HAD A5} Al PE A

Bask vk web] Aol welelHE muHow @

gore A& G el & 9k FAAA T FAp
=)

g
D)
rie
>
o}
=
o
1=
=
©
)
Lo
Ho
oo
oX
rlo
=
o
o Hir

HlolE] F2E oldata &gl v AIE A EAFA
Ao Fishes o dxT Aow &

olg] 7t A7 At 1 2

(2

mu

o, T & dle
i)
o
S
= N
N FU'D‘
B
T o
>
o O
o, i
1= ol
= J‘#

A, Xignite, QuandleZ} -2 BlHoJE fE5ZWFS 5 §F
3IAF 5 AEAF Zhefzpe] HdlolE o] Wik HA
Atk AEAG 27} fEA oz vlgolHE

e de B2 A3 A3kl

e
%0,
i
1=
=
s
iy
Ho

ol

A, AdolA g e} 7ASEFeR FAE duds VES A
A FAZ7E AR BRe AR dlolE] FRE S5l
st HFas &4sAlZ 4= 3tk Kensho, Alphasense®} #2 =
A ARl e] ARl Abglolt). olE 7&@“’3@8 Aol o
Toll wet A B 7Idel tigk wFovlgk AR &
/dste] AlFgith oo} e vlHoly 7|&s @.% g5t XP‘?:/\]%L
Fozb= Alb 2SS A 2efE 4 9l

AR Dataminr, StockTwits¥ 722 Hlgo]E 7|9 AR

- xiii -




=

=

Al <A}

S

gl Hola Ao HA

1
H

of Ao

HA A

=

i<

of v

o

AgTE
T

Sas

olA}7h olHEHT Y

A

1

S
™

71 e e JRs

ARA G B

AR A%

[¢)

M o = oo oM = W -
S L FERE o Gw ® G e
= N D ” Mm_ﬁ N o M] R TRCN o
— o — — T -
o wiZfs zy %3 TEEAs
> shEET A o R T
OH._ © ra e Lt ) o ;Iﬂ_yl WAl ] O_H EE 1_Aro
e B .unqol m_.wﬁ = o HM_%EN <
o T g 8O — K= O
T §EELe %L T L2z 2
0 o Xz N = y ~ N
< Arrre- ZF T M o
) %mﬂiﬂo:ﬂ N oaK ow.iﬂﬁmﬁMmﬁ %
~ P o o oo . B ! mn Wﬂﬂ < =
= PL‘MHOOTEM MMN ﬂmﬂéa;oL ﬂuﬂoﬂ‘rﬂﬂri =
1o wo T T LN = Nfo = o
o ol @ Jo o = N jaiis K™ ) ~ i
a1r1_| R E - N WA i SO o
= o, B E_ PEW A g i e fin
CR~ o TN A L G B -
‘QJILMH‘WL — N —_ ) ;.A
= W %ﬂ%%ﬂ%%%iﬂ@ﬂ N Em e
—_ _—_— =
P = ow T oo A " o T = ]WEW&IE
~ w o< s TR I
A 28T ozl =0 T E W
o BEEEET gL 2 F ER - S
Ci_@w%%x%m%ﬂmgi TEw o Lo
R N N By W FERNET D
o o SR S xF T G TR W B
EORETTN FL R N = oW R A
B e N T g Ry dmde = CEER i
w W R T P2 & o P N mm H X
g HoRNT R g T R
o X R e T

- XIlv -




HelelE 2]

w oo
RLEE REEE OB
. ) r =
T ﬁi%ﬂr B A B BTN
W o = T ™ B o L N
Sy 2w DR R NI
G w0 o T %WW% %%ﬂ%
ne o " v n 95 5w T — =z N
X DR X < N " D X
Zowm R To o
iy o o LIJILEUEH o b %ﬂlﬂlo
T ® sl N S T = &= T
TN %o R mﬂ%do_ wrEx
- A N o
5 W o D T o o " b w L = "o
W - ~ Ml.uio T ) T 5 o " qﬁoE]LtLl
_dn_#ﬂﬂl X o W T _ m X X DN
E:]Eaj e P xioéld ﬂrDT@rE
o w2 Twma® Lwg 5 SLoqhE
ﬂodﬁ.ﬂm JuwAﬂd oo mﬂmw_ N oy
S B T e s < o 3
X0 L. o5 < ™ st G
K M T do
Mﬂﬁcgmru%mmo_ B B w S
SsEpd et gTT S0s
XN T m &rﬂﬂblnnﬂur RQHJEI \ulmyl.]fw,_»
Eﬂﬁ‘qiﬁ_ﬂ@u ﬂﬂﬂzﬁx N ;lo,ﬂ,o| ﬂﬂxoﬂtnﬂ
— ]Euoowﬂ — moy e of — X
ﬁplﬂ.ﬁs G ourmmew T LT w
o = o5 W O eI I FE o ol _ o =2
l%#zﬁ_f}@ﬂl%uz T 5 R
i v P g NS 5 5w
T Ty Y I 25
ZO‘LIMHLO 1I X LOU%‘LI . = 2
N e w B S ) @MEW
~ K — - ~
Do R oW W LR y e
K o] oo op %é‘ioﬂu wAEﬂw}&r O_Wawu
O] ﬂAI\I. )
X o W maoﬂﬁM A 2 wr g
- .
)A,U.INIVﬂ

)
Zs]

- XV ~

htel sl o
b ear Aok webd s AREAE R A

[

1

R

st

[

=
1=

7




< Abstract >

Big Data Trends in Global Capital Markets and Implications

This report researches how capital markets in the world
have incorporated big data technologies into their business in
order to find some implications to Korea capital markets and
financial investment companies. Applying big data technologies
to capital markets 1s expected to extend opportunities of
generating new revenues, improve efficiencies of risk
management and regulatory compliance, and reduce time and
costs of business operation. However, from a short-term
perspective, benefits from big data technologies would not be
enough to cover costs of applying them to capital markets,
partly because structures of capital markets and their related
data are complicated so that they are not easy to be

analyzed even by using advanced big data technologies.

Nonetheless, there have been substantial and effective
progresses in capital markets as Fintech firms specialized in
big data technologies have emerged in capital markets. The
report finds five characteristics of big data trends in global
capital markets. First, big data sharing platforms to provide
various sources of data relating to capital markets are
enhancing market participants’ accessibilities to big data
technologies. Second, applications of advanced natural
language processing and machine learning have helped to
understand complex structures of markets and data in more

efficient ways. Third, applications of sentiment analysis to
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capital markets are improving in analyzing investors’
investment activities and understanding their phycological
changes in investment decision, which has been regarded as
information not easily extracted in market data or social
media data due to complicated market structures and limits of
data analytics. Fourth, big data technologies are promoting
effectiveness of strategical algorithm analytics for capital
markets, speically by saving time in testing algorithm
robustness. Finally, Fintech firms specialized in providing
services of risk management and regulatory compliance are
mitigating regulatory burdens of financial investment

companies.

Based on these findings described above, the report
suggests some implications to Korea capital markets and
financial investment companies. First of all, it is important to
build adequate capabilites of keeping up with changes in data
environments and to establish firm-level big data strategies
from a middle or long-term perspective. Moreover,
incumbents in capital markets need to help stimulate
emergence of Fintech start—-ups specialized in big data
techonologies, as global capital markets are utilizing them in
saving costs and enhancing efficiencies of big data
applications. Furthermore, it is desirable for them to
cooperate each other in sharing big data and also building a
big data sharing platform. Finally, environmental or legal
issues relating big data have to be followed in a continuous

and timely manner.
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19909t QI Hlo] Hg¥ o]FHE HolH e 3552 57t
stal 1 JElE AlESA BEREAE FAlelt) o9 A HFH A
=9} AR EA7]<(nformation Technology: IT)e] HHo = 7]
|5 5g doleo AAA 7Hx7F xEo] gkvt dHolH wheo]d(data
mining) %= ©] WFE o] FEAH wME SreE HAH AR HolH
7le=2 7457 AlAg) dlolE mlojd & I OiE dloly SHellA] ¢
e AERE FE5he 99 Ads gt v G dieke
g doly wlo]de FHL A &&5A Xedlth dE &9, 20034
=& Al dolg wmpolyd gl Fo syl =wHEe] Total
Information Awareness(TIA)d] ™3t A Y-S Fekatgey. 1 F3 o]
e FARIAQL Hloly wmoldo] QIS ARAES AdE] HaE 4 9l
U= ARRA 8 wjiEol ek o] % L 8ol iRk 3ejAQl b
ARS] ddto 2 StEQlow, HolE mlo]de HAHom HE ] AR
skl

vidgo|g 7t S4skA | vl 2009 ¥ dEA Aok 20061
B o]y #4(data analytics)olgt= €017} YeR}r] AlZkglom, 2009
WXE 1 7fdo] HdiolE(big data)® thA % tH(Piatetsky-Shapiro,
2012). o] Ao HlHelH= ofF MZE Jide] ofvetes A AT
Aa7t At F+= Ed=(Google Trends) AH|AE o]&3] 20041 ©]
S ddloEl e} dlolE] mlo]ol tigt 7|= A FolE AW EW, vl
olElo] that #Alo] 2010dS 7Ho R F£38] F71etela 2012 F-E

2

=

5}
=



8 el AREAIge] Wdoly =9 A 3 AR
tlolg mpoldo] thek HA R o Ao® vehdt

<38 II-1> 4YHole{et Hiole olold (/1= EWHE

(9 %)
100

90
Big data

80 Data mining .

60
50
40
30
20

10

0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

25 -2 EA=(Google trends)

sk dloly wmloldolgt foj= AU or I AREHILETE EAAIT
Hdloly 419 7|25 ATt HollAl JAMQD 97t Q). o]
H mlolde FA AR A AYer R AA, Sold
(anomaly detection)o|t}. Hlo|Elo] E&H Eo|d B=2ZRE A2
AAA oulE 3= Zdoltt &4, AAA E<F(association learning)©]
o HTE o] A AAEES 3ol g dEd 35S EE e A
olty, AlA, F & clustering effect) 7 ]

= A galgle] o5 FEAHC A EA

A, 25 2 (classification)o]t}. oju] <&
ool A-83ste] AfFA /st o]E &l AAA oulE Fe= 24



. Helelgol Bk ofsf 9

olth. tAlA, 3] (regression)olth. HolE Ul 44 ®
A8k ool gk A olnE slAsh Zjioltt oMlA, 2
] Z

2kEstar ofell ek Al ovlE 3= #9doltt.
. Bldely 71270

dolelE e A& (structured) ¥+ H]A 8 (unstructured) Hlo]
HZEH 70 e ARE FE5510 I ARE BEUZ 79, 54 1F
e AFS Aute] MRS vlolsta WIS o Sete Ve Aot &
ool gh= g0l dHoly AA|e] EA¥RE ol 1 dlolHE 435l
Adstal B4 sk 7)wolghe AR T2 ARSETh

K

HgolgE FE(olume), ©¥A(variety), ZE(velocity), A3
(veracity), 7FA(value) SWHeolA 7]& Holg 7|&3= A & &
S zZ=tHLaney, 2001). ¥ Ao FEAHOR =991 A= FE,

U, Sxeks Al 7 S S4S SHA R Ay EgY.

il

AR, HdelE 7 7|E Holguo]la A|xRloRE= A%, A,
A7) oele A719 diatR HolHE A
ZHATE, 20153 71 A AMAlL] dHolH F32 oF 8ZB(Zetabyte) 2 F
¥t 1KB(1000byte) dlolHE ¥ st F7]ef vz 7pgdEd -
1ZB(10"KB)& #1H %S e 5 & dolele 779 Zrh(Wellman,
2013).1 =3 ujd A A o= 25EB(Exabyte) Blo|El7} A E I Q)
= Aoz FAEY, vhd dolE7) 40%% F71e 9 2020 A AA <]
dolg Z#e oF 45ZB7F @ Ao R FAYETHOracle, 2012). £3]

S [e)
T 5 Qe e 59L
e

1) IMB(Megabyte)= 2o 8710 @71 dlolg) 9 =17], 1GB(Gigabyte):= I EZ
3ol A dlo|ele] =7], 1TB(Terabyte)= AH oA 2X 0] A& do|Eg =
7], 1PB(Petabyte)= wW3slets Q& dlo]He =A7], 1EBE dlgil=e] 8.6HE
g dlojEle] A7], 1YB(Yottabyte)= ATE A& 4= e dlolge] A7]eb 2



10 o] AREAIe] HEoly =9 A 3 AJAHA

A AA HlelE19] 90% ol/de]l H 2 Qbell BAE Ao w ZAMET

gk BldolE= 1 X}iﬂ oRE AAA A7} Jrial BFIpRk=
ojdel= HolHE of9A &8 4 der(data utilization)7t B FA]
ATt o] HellA HolH €] 7}21 (value) ZHAlE ¥ dlo]Ele] TEThE 57
o7 WY|E gt ey 2000dH] FRE o]F "oy Y]o] A s}
# dlo]EENE ofy g} 7]Ee| ARSSHA] RIW RE 39 HeolHE &
|8 & Adviar G AHA doly Al BAA 7HR7F Fojw 7] AlF)
aholth. ey vldolE A FREIF obFE Avdtk ol& adAHoE
48 g flvtd 2 AAF 77 I E Y e s AdF 77 A
BrtE ol qE QkElth EgE HolE 7Rt ofut A=A A oF
sl A 2 AAH e AP dE B Az 288 § 9l
el wldely AA o] AAA 7Hx= ¥ olHE drp a0
83 5 Jrikel yayo] Prid 8t gtk

>
N

=
_

<ag I-2> gdlolE{el ME FA
(T8l z8)
50
45
40
35
30
25

20

2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020

A& 1 Oracle(2012)
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=4, "oy 7] AY ool (structured data), WEE dolH
(semi-structured data), ¥1%83 dlo|E](unstructured data) & th&gk F2
o] HolHE Asta AT F v 5FS 7Hth A AA delge
90% o]/l vAga HolHQl o= ZALEM, 90% o]/de] 7]Edl o] &5
2 ere dolg & e JthZicari, 2014). 2HE Bldlolg 714 A g
sba A3 4= gl tlolE FAo] o]H I gds] thET o] ol H]
£ 8143 dolHeta HYsh= olx 9tk "ldlelH &2 HAY
doleE AE dvolHE s/ E stal, B E dloly 1 AAE 4

<38 11-3> ¥g Hlole{et H|HY HlolEe xto

¥ ool o] &Y ool

(B2t =2 P20 A2t AR v E H olE])

A& : Delima(2015)

4y diolEE 2aket A2 48 dolErt a3 d= ady o 9l
= HolHE ou|sit}. 5 AY dHolH= vlo]ARAMEEALS] ANA(Excel)
Ao} o] ¥ A= FxHol AT 4 Q= ulo|golt). A HolE
(Radio Frequency ID, GPS, 98717] 54#t 5), TIAIASIAIE, A
v, ofZg Aol %), POS(Point Of Sale) ElolE], FgHolH(ZH 4=
37 2 AR, 88, dEw, Ao, Aexd 5, 14 d=dHoly,



12 o] AREAIe] HEoly =9 A 3 AJAHA

Ze(click) ol Sol A% wolEd] dgHh WuolE 7&e o)
AR AW dolHE BEAINE AT ool V1EH Az A
2 £ dolHE 4% dolHz ATl B8 4 Ay W] o
url 49 dolEe] WS BYAAL Aow Wrhrerl WA bo|
He 54, 24, oulA, de 5 Az @4 glo] ydHe] 23w
S e dolEE ejmat. 4, AQwA 4w, oj7] HolE, AR
E oo, dolt m 2% &3 wlolH, 4% A BA, 2% 3

=

Aw, 3o, o, A} V)5, 28vHe] dolH, fIAelE WE
ol WA dolgel siFgHE. AL HFEHAM AFEAAY AgE

5
BE BASYE 04y deldel sgH,
<OE 11-4> HEolE MAHLE Al

USERS MAKE  PASSENGERS | USERS LIKE
TAKE

Gl POSTS

CALLS ‘ @ TWEETS
USERS VIEW @ -~ USERS UPLOAD ——
200 =

VIDEOS ’
OF NEW VIDEO
(o]

USERS LIKE —

©)

SNAPS*==—= ] 3. PHOTOS

USERS SWIPE —— @ USERS PIN —

e - : IMAGES
bere © ©@ ) mpE
AMAZON

DOWNLOAD

SUBSCRIBERS
RECEIVES e
VIDEOS ——— USERS CAST STREAM

VOTES
UNIQUE VISITORS —
HOURS OF VIDEO ——

Z+&: Hillebrand(2015)
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2
=2

T
=
k)
N
>
rlo
3
N
>
lo,
(2
)
o
fr
=
o,
ln!
1o,
ox
3:

ﬂ
\1
L
_:‘-‘i

i

ul= o2 A %s)
olH o] &8 FAE
7V feg gHo= it
H Ag]7]so] wEA 3145
o] 7%= Wdol ¥ AAAL QYT "1]% =4, /\} A A H] 2(Social
Network Service: SNS) oA AAEE HolHE ME S22 F4YH

I Y 20159 7l E9H(twitter) o] &A= vl 1wk oF 359H 9]
ESl(tweet)S AXSE Aoz AR o] 2~&(facebook) ©]-8A=
uf 1w} oF 4169H9] FolQ(like) HHES MHAIShE oz ZARET
HdlolE] 7] oA wWE/A APHE BERE &3 AAATe=
Hshs A1 EREES Fofslhs b &85 = o2 AL

ki vlhloly 71&2 A (veracity)Z £ SHEZRE AWEHTL

dlolelol vlgare] A dolest wahE A9 1 544 HolE A
BT 5 Ya AEH BAYYe] Adow 2R Al &4l
Az" 5 o] AA MEely )& dow doly Al gt
Be AmATE wgow Bag st A Ao AVET Qe 9
olEol Tid Fej Mol Az HEelE SAA FEAe] HEay] Wl
AoE sherd),

Blglole] 7]%e] AL shE(Hadoop)o] HolE WAFAGY A g
of At 20061 shw 7lwel 27HE7] oldell= Aeld = = HlolH
2717F AL, dloly A7l wet dHloly EAMngo] A 718k
o o] diitell w2 wlolE7E 285 etk ey she Vel &
A= WeZel 4 doleEnt ofyzl wgY HeolE = AHI HlEo

T4, A%, 24T = A =G Faz "EHely Vel ot

0

2



14 a9 ARAge Wulold =g AF 2 AR

o}zl NoSQL(Not only Structured Query Language), 53.DB(MongoDB),
712k=eHCassandra) 53 @& 7|48 ¥Zate doltt e iR
o WdlolE] sl%o] sHEe] BAAGH B sl sk ks
Ho|A E RyxE e =dA oz Ayttt

She< 20033 20044 F-=(Google)o] ® EI} GFS(Google File
System)9} W]l 22(MapReduce) 7S 7|Wkez Qo). &S
T T o] HAAAH|z AL Tem 7H”LE]MﬁUr 7= A
< AEstHA ddoly dA7|e= wdslnt. skl dlol" &4 A%
A 2~®"9l HDFS(Hadoop Distributed File System): t-&% do]g
(terabypes or petabytes)E 64MB 5502 ZJfo] H42] AHAAA]
(node)dll EAkste] A3k oA A% Al2=glolnt o] wite] oy A
AgH o] AL FelwkA] @al & dHolHE AAeta #eE
Atk T Anje] HolHE Astal Alehe 71E WAE dolE|
o]z ] Al ~El(Relational Database Management System: RDBMS)©|
g G A RN ofy e} A gl A oks W A iAot

s W 2(MapReduce)= FAHAEE HolHE EAMAE S
Zleolt). 7| Holgulol 2~ I A|AEE dHloly zhe] i deo] AHm
£ toRE HolHE A%t o] Wil A ol A do
golojoF it} a8y sk WElwas YAH o R FAkE o] e do
o] A9A] Bl =E(node)E 7|HFe. 2 Wd(mapping) 4-S 3hal
ol& ™Al ME9(shuffling) 2HS &3 HolHE Awiddd & 2774
(reducing) 2= oJW|Ql&= HloJElE FE3t+ S &3l tlolHE 4
gt o] wjZel WeElaras dHeoly Aol A oA Fethe
S54s 7T

& 59, sk Walws AYde <key, value>F A 9] BHE o] &3
g A Qe 54 wort deb A AR EAEAIE BAASE
ALt o] A keys 54 ol gholal, valuew= 54 wholo]

<
T

2) ololl that FA 2l AW https://en.wikipedia.org/wiki/MapReduceE 3}i13}7]
o}
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s
b

tho
H
7}

4

—

o 4 ge HolHE 20| 7} wrd BAAG
22 9% 2707 (splitting) 2Felolear Ak The @A
g 30 23

1=
= ot A <key, value>E A4kslt}, o = =S

-

=
o
L

i

e e
tr

Rt
W (mapping) golgta sttt gla 7 w=to] AFHE <key,

7}
value>E Aujda] U3t <key, value>ES U3 =to] A Fslc}, o]

P x

HAF AE AES 93 MZFH(shuffling) ZHdolgtar o}, whx]eko
7z} oA AuldE <key, value>E EAIX o R QofFdlt} o] w F
AAE <key, value>7} MELE <key, value> o= WA} o=

FA(reducing) ZFejolegtar sttt HEFH oz AAE <key, value>E

A doj(key)2t RIES(value)©] T,

<29 O-5>2 shwe #WElws A4S olalstr] A /‘}é(deer)

+(bear), Z(river), AHsAH(car)eh= ©ofrt Q= A

NEFE AEstes BAHS BofFa vk ey AA 0}*4 “”?va

= ] AAARD EA A E Akd o] X 2 (Natual L
1

] O A

<ad II-5> stE2l WalmA X2 oA
Input Splitting Mapping Shuffling Reducing Final result

Bear, 1 Bear, 2
Deer, 1 » Bear, 1
River, 1
Car, 1
CarH Bear, 2
Deer Bear River Car, 1 Car, 1 Car, 3
Car Car River Car, 1 Deer, 2
Deer Car Bear River, 1 River, 2

Deer, 1 M—»
Deer, 1

Deer, 1

Bear, 1 River, 1 River, 2

River, 1

A& MacLean(2011)



16 afo] AEAge] HHolH =9 dg 8 A

olg 2t&¥ Z¥= RDBMS, SQL(Structured Query Language),
NoSQL, R, Ruby, A1 &3 22 ZA=TE o83 dvolE T4
ggdr) sk Wi as 2Ed 2ye A2 dHe Ay doly
2 oldET A HABY dHolHA £ gt 04] =4
AN S 2 A AA FAkE o] 3=
E WEl iR thA] AN debes ARE g of
T} 200849 352 RDBMSE o] &3 749 14%
130)(1851 = 19801) 2] AE71A1E 2441 7keke] el 3 HA5ke] b
HHo| A2 FE5= d AFSATHIDG Korea, 2014). o] &= o]zl
E7bsetAY Addsh Ak v)go] AedE e AR sk Tes
ol-gd ¢ ©l Adsta wes A2 5+ Ut

<28 11-6> 3F5(Hadoop)2l MEefA|

-
'\ Apache Ambari Ambari
Provisioning, M ing and Monitoring Hadoop Clusters
\
([t =*TAJO )l )
Real-time SQL qurey
Oozie LS N Impala Avro
Workflow ‘:'o“'dera Real-time SQL’Zurey data serializatio
system

Zookeeper N i

Comaneten || OO0 ngg;;][ B .. :
N5

" L JNG J

! s ——
* icic:  Hbase Catalog Heatalog Mahout || Shukwa
Columnar Store | {7,510 Meta data Data M"""Q gf:;jl °r

(.

amﬂ MapReduce S
e HIVE PIG
|J buted P
istribut rr’:oessmr?( w: i np“ng T
b Log Collector
p

perRy HDFs | T
I!IZJ%EH cara]m Hadoop Distributed File System ﬁﬁé;‘é";
. 4 PAN J

A& http://1004jonghee.tistory.com

ko] HDFSSE Wiefiras dlolel o] kA gt wabxe s 7hest
sk 7Hd 71 A elan SA AR
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HolHE B a840o=2 A4t #4s7] A= ol AL o
29l dlolg Al ~®lo] Haslt} Zookeeper, Oozie, Hbase, chukwa,
Flume, Scribe, Sqoop, hiho, Pig, Hive, Mahout, Hcatalog, Avro 5 °]
olglgh HX o g e vlHolE A LFolth Ao R olF FE°
32 A el 7Al(Hadoop's Ecosystem)gtal F-2t}.3)

HdolE 7S H AAZE Holy 7] xHoR e A
(batch—processing)oll Al AAIZFA 2] W2 (real-time processing) 2.2 7%
stetar vk 7129 Sl HolHE AAelol Ad & e dEA Y
WALS A EEEdth o] el AAZE HAMI Ao Ak A eko] wsk
o Tl FH AR BAel] 7wk Hloly A 71?1 Storm,
Spark o] /WLEWHA HAAZE BldolE o] &&%E7}F Folx|aL Qi) Hgh
o5 SHAlZ=ES QW EE (in-memory) 7]&% ALt} AvEE 7|&
& 7} wEo HolHE AFetal 7t =EE o] &3l tlojHE A sk Ao
ofue} & W] Al dlo|HE Aste] AR £A4ES Adske

710t

ol e WA e 71Ee ARAGAA Welolee] Fg TF5A
2 WS EQD ARAGNN Belole Bl T oS HRAAH:
HolA 2 onE zheth dF B, ARAGA HolHE Fa) FA
A 22T 4 3 dolHurt AA7 dolHE o3 ol J
Y 5 itk FAAEE sk AR 448 uen Qe A
A Aolth. olF HAME FAAPE T FF, AR, F, A
AAA OPE, FAA BT & A0 BT & Qofof Bt o
gAe P ow FEE FANLE PRl ofn] uhil gejel N fi
S @2 gort, AARA WHe MRy Qe AFIFS
HAol wedg 5 gk FHol qdvk

3) 7z} & Al2"ld g 2pAEE AH-S https://hadoopecosystemtable.github.io/Z
Zaslr] npgd) dhE Al Doug Cutting oFE9] @7l Adzte] o5& £
Zolm, o] & B AjxHle] Aol o]F L o]9 o] FES B e F

a7 {20,
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A 5
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o] A

Z}#: SoftServe(2014)
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sk AGEE vl A dS5sta Aele A97bA £ gl
o} wepA] ¥doly #A7IEE €88 AS nAold @] dlS ¥
oFsh= Aitnt ofE} AAg kS e A 8L Ue
Aow FrFAH
eolE RANE A A BB BHH AR AEEA
(descpritive analytics), A4 grA4GS XP37] A oS4
(predictive analytics), “1#]iL 753t AH2EE 71 4] dig =
=st7] 9%t HA 3k optimization) Yoz 72 UrH(Raden,
2010¢ o] HRLASF, 2012). o] ThA] BAAT BAZold) wet A
RHow BRI/ GrRolnAY, 2013). FAWAS ve Feld
M AVEA RS A, EAl Ao Bl BANY EE w4
2o ujel WA, WA vdelSor pRE & A
<ad 11-8> HlHole 247 EF
Deep Analytics(Advanced Analytics)
Ll Sentinent analysis (\:-Optimizatio-n R
Exploration - Visual Analytic “Simulatien- -Optiniization
Predictive Pattern regression Macmﬁ\e learning
- 'agalytics Natural Iangua%gpmcessing
E _o7S=~_lx~ -Predictve | . pianning and |
Ssrdetned | | e
Al d ¢~ « Ad Hoc « Statistical Analysis ~\::: _____
'6;“ r p‘.,:il";e"" - Social Anal;:: ment Almysj;/l
/| Analytics g
:
Pre-defined) - Standard Report | ____--""" -
T @y o iz} ol
4 ZHo|

Dol

A9(2013) FAUE
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TS wAeAL AREALY] olslE w7 fldE AU AW
A3l 7P BANE ARE desH FEskE A 7o tHel W x-S
T+, 2012). 71w WMo 2= Ad Hoc Query, Association Analysis,
Classification, Clustering, OLAP(Online Analytical Processing), Social
Analytic, Sentiment Analysis, Statistical Analysis 5°] %t} d& &
A, FE53ARE oW F8dwelA aAERte] 7P 2415 Yol
A FEete] AEEAY At S84F FolA LAY o e X3V}
2 TgdFEe]l FoIAE FHoldlE &Y 8 T T Ak olAHH 7]
S FAY dRlely dHE e d TP 2711 EATHOR
HA Ak o] wiel ZIde] HdHeoly &4 F °
80%E AAet= Bo® deA Atk
of| S dAlet HAe] dHeolHE 283 mlged AT F e o
HIEE o Sehs FA47IHolt. 54 Wi o ®+= Decision Tree,

Predictive Modeling, Embedded Analytics, Planning and Forecasting,

il

O

Visual Analytics, Pattern Regression or Recognition, Sentiment

Analysis, Machine Learning, Natural Language Procession °] $Ith

& E¥, 983 s ASEATIHE o] &3] 3|ARY HltlolH el 23

Mol FHAE L AW o8NS ojWnT} EFRHon BAE
g_o

Ao A a&A et MiEs A

o

H

S Aug 5 ok EI F83AF
= . o2 BN 38 EmE AlaE A

& 4 itk oSS Adgsh] fleiA= dlolE ®4(data exploration),
29l 7 (model development), 2% A}-&-(model deployment), 24 ¥
2](model management)®] #A-& 7xjoF Frh(o]E-A9-5, 2012).
oy gAe oS JHH AH3e dolHE AAs = Aol ¥
dole 42 b Fdeo diolHE F&3 & 7] witel 454
olH ] FEjel wet S5l e debd o vt o wiiel HlolH
S9AZ HriEd, 2l ke B 5H)

i ol A

o p
o

o [e)
SRR EN R X



22 9] AEAIEe] HdlelE =9 A& 3 AR

Hge wae Agsn 4Ess Aot wal olge HAl dolg:
Qeistn GAbAge] BT Au L ANS FEHE Aol mY
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o 7bE AR o]l s A= 7EA] Sl A diAE Sl A

o

L FFUOIE A AEe w1 SEE gebd 5 gtk o] ol
vEe EUL 93nd #3ujels el o 4389 dew e
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(9 &9, 72, F&=, %)
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TE GDP - - -
HA o A Ao
A AA 75,467 3,220 5,390 4.27 7.14
] 52 16,663 957 1,602 5.74 9.62
B 14,635 220 240 1.50 1.64
o= 1,713 6 7 0.36 0.42

F 0D A AA 2 e €Y, EUE 72, 992 3= 754
2) "= McKinsey Global Institute(2013)& #a1s}o] FAHg)
3) EUE 201549 714

Z}t&: McKinsey Global Institute(2013), European Commission(2015),
Deloitte(2013)
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o

5

LA

¥0 o2 H
oot

AR, AdolH = ek 2Pl oh8d = Stk HEolE = i, A8
o, AdRE, 8 okl ofn] &EHal IHHFTC, 2016). 7]
S oY Vles &8 A9 SeeHe SASAL Agas 7]
E FodAE a4 3 ojE wETV|H2 FAHA Aol =2 o
e AEskar ool tigh 7S] ofF-E it o] AN 7| IS
aejHor sl Aol &S Hrdstal jle] dEdAe de
s Aald 5 vk ASARIA} = S5 HHHE 283
HIASA S Wlez JiR1e] A8 EHE Brkska s FAlelth o]
woll 712 Sg3AklA dES A 59 7i%lo] disds & Sl 7137t
Sgd g vk 2Eu Hdolyel Zwkgh Agg e wE JijlE



Ages suow okgd 4 grk MolHE: AUy, fAE =%
2, A FE, AREF 4 58 oS Ux LA o2 S
W9 wE REAE B0 A ANe YA 448 nARES
2AY 5 Atk wR o]E otgdle] WS Adax %e AN
203 ARG ZoAY, B RAAE Qe AL £ Ao
eolE 2 o Fua AWe mgRoklA o sl e 4
k. MolEs} AINAARE BT A Al Arsdure o
2 g9l gid mgo] A4 4 glowm, o TN AN s
Apgure 4 g

2) Hdoly &3 33

4

7 o] wdolE) &) AAL A dloE BAA @ retA

23} 7198 V%) Sgom TR, 4% Ade] FAHA WAE

QAu WEAA AN AR SlolEetele AN FF

2T ol MuolE] g% Wejole Atk
ol TEaH= AAhE AHQle fel sel olsh A4 uEolut,

s
T
£
iy

deolele] EHFES AA4% doly #AAE FHFLEN o=
T A Q. deold #AAAE g A A A E =
olaL, W 9wty HE TS =ola, dolH HMIE sfMdsta, %
= 713 Suigtela, doly S BAsta, AAYgS Hasksta, A9
S Fol7] g W& A28l tHICO, 2014). WH-AF E= A3
7o o gk "lole EHTES WAE7] flaiA= dHolE AT HolH
of gk H+ R o]& S WESH FHslof sttt Yol E &&
b= 719 ORE2 RHEIME 85k AU B o] wie] 719
& dlolE 9FfE A ¥ ol :=FFo] Q) dlojElo EHAQ

e A Sl A4 delHuel kel A 22K processor)e] A

1=}
T
e BEs P Aest ok dolgne vl £ 2 ol
SH3 e Agske Ao, A dolHndAE st



II. Heo]gel it ofsf 37

dolHE Ak Aolth. dE SW, FAAN] A dolee] F5
FUAA} dlolElwe etk et FRAAE ITAH 2 gae] 9%
AE BElE SR S vk o] A% FRAA GRS ITHuS ¥
Aol AHE £Ee ARE H8T 5 Ak 2w 2sn 94 o)
olEle] that A=A ML olEl Al FUE AL Ak, wef
olE A A ITAN = SAE 94 dol8E fEaw ool ua
AAA A% FANAIL Frslof Fet,

% WAE] AAE BAG dolE RAAAS
A998 deols wetd skl 10744 713
]

doly E¥r=E
arL
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it A, dole e
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)% A% W WA dsshaol . , )
I3 dolg A Ang F/dow AAdcl Bk @ FoA RE
EIE § W WET F YRS YEHIS BNk 0, Holg
A 21 5 o8 U EE 9o w5dH HolE HAodRE 4
Aol ATk A, dlolEel tia 974 A&l e Be nasES §
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38 9l ARAGe] wEjely w9 @ D AR

AGA, ARAYAF FelHQ HokRAE FIEAE FrIHor I
alof g}, dioly FfFE g Ak AW

Hag s o2 ARAYA} F4ae=A2 Fr)xow dosr 42 glo
ofF gt} oA, A dHoly HEY
gt A, AMAPETE 22 A4, olddl S & e wAE ks

efslof .

-1 - %
& Qlofof e m= T YL s V1Yol HHelHE &
} 2

s 28 g
|3 Ao EA 9 AHE AFstaar @ u AACKE 4714] 7]EFH
S AR tHETC, 2016). A, 719 &gzt s dolel7} da}
v 2GS tigsteAE Hrbslof stoh =4, dloly A melo] HEk
(biases)S drl} wds=x2 dolok st} A, vldolglol] 7]uksk
Zo] oduh} AEeAE AAHF Aok WA, wlole] B4l Azt
| o &7 B P BAVE fleAE Aol v oled
AtA FrEhd =5

b

EREREE S EIOE I TR

7t AAAA e A3 ol

o K m
)
s
Ol

i
=
o,
i
=

o,
N
=y
v
o
jalss

o

ur)

)

—

rlr

P
>
1o
12

ok

o
¥

o2
e
S

o
o



II. Heo]gel it ofsf 39

S AA el BEAS FUAZ Aoleks Aol Ak et
AEA BE5

frie Atess
U HlElolHE 2 AA7E B8 # el
o J

SEO
LRSS SEERRCE:

<33 11-9> Hlole &2 JIxIALE

o 1101
f : —

Datafication and
data collection

Exponential growth of Adoption of data
data analytics

* Digitisation

Data analytics
& software

Decision making

Paradigm shift from informing

to driving decision making

* Open data
* Fast and open Internet

 Analytics (algorithms)
* Cloud computing
« Data specialist skills

* Machine learning
* Automated decision making
* Culture of data experiments

¢ Internet of Things

A& Mckinsey Global Institute(2011)

20143 8~9¥% CSC(Computer Sciences Corporation)”} 2 A4
H A B A2 Chief Information Officer: CIO) 5904 & tjAto& HF
ZAFE A Ay SEAbe] 75%7F HldlolHE & &8d A9 AARA

I 'BEAS AuAA A, SEAE 69%7F HElelH It o T asd

Aoleka Fr7hgk Ao m ZAMATHCSC, 2014). & ml=9] 49 A
Arbdel vldole 8o mel FgAer < 05~1%% S7HE A=



40 a9 ApEAlge] wEely =9 A % AR

F4 3 McKinsey Global Institute, 2011). 7} AFHF-TH=Z= 4

oA BAlE 7Hgge R AAA FIpHAIr FEE
B2 odEm, AR A S7FEe] 7P @A UERd S84 el A
Heolg o] saadrt d Adses 7 =5 AeR FAHAY. o=
w8y AA7E AR H]ﬂ]%‘qoi A7y EAE AL AR e

—
P
12
iy

<38 11-10> HHo|E 7t ArdE dLkdof ol ¥

(91 %)
240
235
230
225

o

4 Computer and electronic products @
T . Information

9.0
o 357 Administration, support, and Wholesale trade
;‘\0 3.0 waste management Manufacturing
0 25 Transportation an
0 ag

30 15 Professional services

2 1.0 Utilities ®
& o5 Retail trade

Finance and insurance
rental

are providers
Government
5

& Arts and entertainment *

2 -1.0 °
o

o~

15 Management of companies

Other services @  *Educational services

3.0 Construction

Low High
Big data value potential index

A= McKinsey Global Institute(2011)

2015) mrﬂOlEi“ WFEERT} WEANLE Fole 9 &89 4 Q) o
AWMEES Z-g3t wo} o] HHolHE &8sl AR E wEds| o
WEANL] 50%E A7AZ AE Ao AEct gFrdol A 1
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SH
del oA 2o BaACE Beae
olgrele] ojiix|u g 3
oA WeelHE 2
Ao FHHET. ouige
lom] ol 2 B8 A9 BAe) A Avkd} A EEAL AR
Ao Hrhd,

A AA 71de] HHolHE &8 FET F Jdv FYTEE 2015
~2o19bﬂ% oF 1.6xgHol olE oz HQ E}(IDC 2014). Xlﬂ?f}x
JelolEl S oAb AAd &gl 7199 A$
]

o] 7
o2 ZAMFEItHCapgemini, 2012). #|Z~7

T S 43z 3710999 HES A3E g e eE ’
(McKinsey Global Institute, 2011). o]x & HlHo|E &= A= tjzpel, A
A, B de] a84S wole d ¥ 4 o, frHddAE H
dolHE A4zt AP S olF F v ¥
(EPRS, 2015). 3% Wdolgr} 22 AA dAuke] AAAAS oF 19 T
AT A A GDPE 203097HA] 15x9el7b E71e Aow 34
HUHBSA, 2015). o= oz 159 S22 AANA vl=r A7} st
g 7= A drh Rk vdolee] A4 sgade wlg- Ul
Uehd 4= 9lom 1 FEE ulg- v JrkE 5 lrk

] mtﬂ"lﬁ% e
o

_4

u
N

1:;

. wulely @7

200048) FHHE 7} Tl Al AR SO vhelHE 2
st gl shed weolEe o FRH Bt F

ﬂllm
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=
o



42 A9 ARAR weoly e AF % AN

(OECD, 2015a). &3] 7} =
Hlo]E] x| YA AL o

4

i 20119 ordstar A AL Y
UlEal ok ey sjdlelge] digh 3
Skl AV“: 33 o oolE diFE 1990t wloje
o8 T s Wkt O {8l AR SHEX
A} AYgu A vgolHE 293 ARE

=

Atk 53 Fdx 7ot “1“4 Hdo] B 7} 23]

oﬂ,
o
2

—_

_V&jﬁ_

d2 =59, o vZoME 20169 U= A A= =1 2012493}

9 Adjolge] gk =Ao] mHA dojrtar gl
Qe ¥vH(Barack Obama)9] A4
9] shtE vldlolElel] 7wk Aol fFadly] witoletal
E}(Scola 2013). OH}U} A= vldoly 4S8 EEle=

L o
—%  7bsAel M =2 awel 40

=
()
D
@]
=
0
D
Q
Q
@]
j=)
D
‘5/
i
B
=
O
Ir
r_>4_
m <
o =
Ay %
i)
ol
2
/(=

grhnech £@ ol Pri

npolol] FEF ThsAel we FEAel A YFE weloe R vhetal
ool g wHEY MANSE S F :

st Zo=w Hrik=t}, ole} & 20164
3} ;(H.\iﬂ7]-7]- o}q.b l-:xgo

ey
9
T
£l
30
o

JZ
ot
ol
Kl
o

|
m U
oo
o)
X
rﬁ

>

2 1
>
2 %

)
[&
5
i o/ [
rir S b
o

oL

_

D)
e
ol
o

ZFAlo] SNSof| A x]}dxqo] HELOJ,% 141&31 a3k Pan

o7 A4 EdEE A=

1
tlo
2
2
rot
po)
o
t

H e
X
i
°
o

T -
S

4oy

Edze dHolHe Fa =EREiths vjEs Y

AZE 20164 W Ol FR QR a2

2 o

oy

o = o

mo T [k Mg ¥ 2L

—~
(@]
=
@]
=
=
N
\]
(@]
—
(@)}
N—
ol
i)
NS
(@]
—
(@)}
an
=
=
rx
i}
=
N
)
1z
=
o,
i
oo W |
ox ¥ Ot &



II. Heo]gel it ofsf 43

AT 7] Brie YEolHE ojgA BAsta sjyst-rprt gdow o
dlole] okl Al Fadh #7le] B F the A& AAbetha BE ok

A=) ¢rcH(Carpenter, 2016; Enderle, 2016).6)

didlolele] gt & AlZb2 AA Al 7HA] olf Wil o=
ZAFEATHOECD, 2015b).

AR, Rekek doly F4do] R XS oprld & 7] wolth
o= ZiE&o|= ‘garbage in, garbage out’oldtil 7% i) M)
toly 7|&2 it HolHE &88 4 dvke Ho] & A= 37}
WA RE A2 7 g dlolEe] AiA FEVF At siA Hhe
=4 QF(measurement errors), & (validity), A& A (reliability),
o]&4(dependecies)¥} o] HloJE] EAolA FEHOZ AAXHE o]
o] FAlE 4 & A2 olYth(Lazer et al, 2014). wehA] ¥ dlo]E o]
tets dlolg Fdo] £x] ¢kowl zEE Ay} E%%l T QAL o]&
Al AAA FHar AT = Qdvh dE 591, 22 S84
¢l Knight Capital Group< 20121d ¢aigls EFold Al2glo] Zite
dlol8 8-S AYuiA R3] 4.49vrdeie] 48 942 v Arh(Mehta,
2012). 20164 W= o Ayt vldlelgel] 7]Rket i oS53 o=2A
Bl A= EFYE AX|EA|TE o]l5 X HEH] %= F3@AKshy Trump)E
aHeA] X 7] witolete A% lth(Enderle, 2016).
=A, dolE et #A7IHel tigk 25t
17] wjiZoltth. Hloly #FHo] £l
A7 o= AxKbiases)E =°|aL
[e)

1ulA o] olalolt), sl dld|olE

T v Tl

osg

il

5
2 714

=

&

411;

E]

7)10

— F
i

6) 2016 oA

5 & EYX AIn g Hulo] A3 Cambridge Anlyticad}h
 "dely 7S & =

%3]1 A& EES golst Aog dejx}. E3|, Cambridge

.
SN

Anlytica_ hype geted psychological approach’@= Ex1A¢l EX7)H o
2 e & /‘}Ook H FYAN(Rust Belt) XA EREX A2 &o] 53}
i 01\:}“ 74 S “Lﬁ?‘& Ao g2 F3lt) o]o] ths] Cambridge Anlytica®l EH

FLRA- Eﬂolﬂ deFel g9l Matt Oczhowskit= “We're not saying we predicted
it right, but we certainly noticed some trends.”gtal A" 3} tH(Mezzofiore,
2016).



44 a9 ApEAlge] wEely =9 A % AR

Hoh= A3 A (correlation) Ao Al ojEgth o] Ag- A
A AL GrEA] RS 7R IRAAIE Adeke Flo] ofy 7] wE
of FAACE Folg AuAATE vrEA Sugitial A E &}tk =
23 dolg et FA7IH AdEor olyd eiv dAEA HAE
Utk d= =H o}

A YAtoly AaAMALE mlo] AR A ES] QY
Exploren)e] A4AFE3 £ 4RAAE ok Aoz 2AHYY
(OECD, 2015b; Marcus & Davis, 2014). 181} Al ¥ o] HEHs
AaJAZE EAgcta Agstr]l= ofHoh olds A A
(spurious correlation)= Ho|E A4 AAEA vERE 4 k. 1
T A 24 SAIskE WdHolE A7 diEl] 3]9 A1
A 5 Hrel {lot

AA, dolE 7ol A% wse

A HldolH o] A7 FollA 7P ZhEta ol ok skl
ok 2y oelg A 7IHS ARl gtEE darg]sel ZWeA L o]
n FAE "oy 7w dagEs FAs] Wikl sl I
S T BAAA e o3 AAEA GA dEdE FAETE ¢ ok
x40 8215 syt dloly g o] A&siA Wstelr] witolth

o & EW, 2008d EA1E =9 57 Ed=(Google flu trends)7t
A Atdlelty. 729 SPEN=E 533 Byl Ao g

HdlolE] A4S 7|Wte R 535 o Sale Anj2oln, Ae EAIHAS
vt S mw AYHAAEEG 1~2F W24 53Hs G55k JoR
Hrpdkortt, ey 2o SREA=AA A dFe R/ B
tpar ¥stskex]9) Science®t Natureo] Hl% WA Hlglo
sk 3]o)&el =97} Z=EAuHButler, 2013; Lazer et al., 2014;
OECD, 2015b). #&9] SHEMELE T2 Al 93] 3% ul
olgle] ZA &g 1¥ldl =9 HAMZ darelES AlEEA bt
Hol skt 2012WdRtal e F-=¢] ZAM<lzle] 8674 WshrE AATHAL
Hugth o]efg doly 749 ®wstrt vldoly Ao Aluf vk =X

)
M
1
=
=
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Zepd dlojelo] WAl dH= WE 5 Qlr] ujiEe] e oAAA S
2 d49 ¢ vk 729 SREACT) vs d99 53 YA ES I
o d&3 A% o] wiEel Ao deA] Uri(Lazer et al., 2014). TET}H
g olfr= 729 SHEMAETE 533 Add A0S g er )
m o] Bulter, 2013). 2012 52 v= dHelA H3ko] that
BEE HFo] 7] mobAWA =3 gdEd e AANERE 7

A
Hir

g
o}7l Aoz gty o] wio] E7e] A e T o8
of thar Aol T2e| EREUA=S =L kA Aoz xA}

i1
32 ol
o

Hidolelel] thak 3]of Al Azl A&siA Al7]Helx &5t
sol A= HHolH e A de 8] MR Hrbskal
kb obA AlAlE B o)Al Alzbo] WidlolE o] 84 AHAlE F-Ust
7] Bobes o]y 240 S dEstal 7] wiEelrh. = HdHlol
Elo] F842 HdelHE o9 Agsta £ st=rfel] me} 244
4 9tk A& AJAFSHOECD, 2015b). wheba] wdelE = 7hiA] o
& AL Thokdte oA FEE mxo]l | = oy, JhRA gty
mtel @35le st Zhokshz Al EHel it






. 2 AF=EA[Ze| HiMolEe £¢ &
1. gldlolg| £¢ &z}

2. HiOolE 7|H ¥ EAT[H At

3. dle AH=EA|Zte| HiHo|E ¢ £






. 319 AEAS] dldolg =9 &3

2ol sle] ARAGelA wEjole Fze] w9 AFL wol
w9 &9, 71 % EATIEAR, ale] ARAAe) Hely me 5
2 Uirol Asuglth Thur Fuloh 2ol slele] ASelw AAY
ol uwjolele] FaAe] A%sN Fxun YA olo] gt A
7} 27197 3 ek o] WEe] ARAGA Helole B

ZAbeE B Be Aoto] msit.

—
=

Holg =9 a3

AHLA A WdolH e AfZE FodEe] 7135 A7]aL, oA
o gaany] 3 grAETE BolstAl & ¢ o, Heoly e 3
AFAE G883 SR HEs HAA F e doer Hrpiesd
(Aite, 2014; Eyraud, 2016; PwC, 2013; Singh, 2014; Verma & Mani,
2014).

. AzE FIRE 78 43

A

AREAIZAA HElelE7E TRl FE = olfE shvs AREALA
AAZE RS delHE AR AAdsta o dlelgel s wizkeiAl wke
a7] wjiEolt}, whaba] ARAIGL o 2rTh HuolEd A ulglE
ARE F2T F 0da olF T Mme 597|388 FET sFedel

=4, WHelEzE 471 A, FARRE o, sl e

W (High Frequency Trading: HFT) 2 X273 ujnf tick l"&:/»‘i, SNS
2 5 BAE B3 EYe|dds 9, AntEME FARdE Y ol



g8 A9 AZe Fo8E 3ET ¢ 9L Ao A Ew
ANZE Mol %S BET F d Aekn B Adialel b
3 EAAA o e

i B3 ek HRT 2 2233 wjujis A7 Algdolgel A <&
et 2 71 dlolH ARl AAIRE AgHelEE FReta AP
A BAskE Hl £ SHelA @AI7F )ltk Spark 3 Impala®h 2 AAIZE
=]

glole 7]%E ol FHT 5 i shte o s
_‘l

Pej w4, wARY A, w2 e, FAE
1

AMu] 2o 2 TEEE R AHIEE st dejAd e
gE8E And F U AoR ¥ tk(Chemitiganti, 2016; PwC,
2013). o& =4, 1749 FAy

e 24 B8l 58 F AHIzol
Al

doolE = G FAAE B AprkE] AjH| 9] 2fsste] &85 o
AR AR AE dSIAA AMESE FA7IIE AESaL v Ao=®
PJrp=t, 53] v HAFEAS RS e AEHFE A AT EH
Tulo] A (robo-advisor)7} o] okl HAFE &
o|A = I FAAE Fhot Y EEY S FH, o, XEZZS Z¥d
“J(rebalancing)®] A& Fall oA A-53he gL

MBS Algshe st 2kl EFolnh o] A HuloH =
a3 93 ste dow dHA drkMecham, 2016). ¢4 3¢ =
HojEnfol x| o] 9 1A FAdEks wotst= d vldo]Eel 7]yh
&3t gk 2Rojmutol X7} A A FH s 2
= 7|Rkste] M) AP Ek TR A whep gt
Aggtt, 53] 7o) X EEZQ a4 Hdolye] o

k3 —

=
T2 ARl Bt

ki
H
%0
fr
f
o
I
=



. 9] 2ol Bidoly =9 @ 51

<
=
e
oH
L
N,
i
ol
=)
2
rH
=
N,
)
N
o
r
>
o
oz
£

o+ W stol] whEA S
8}71 %EHHE Al FH ), Ol 73% AAIZE ddlolE] BAS hto 7 Al
A FEH= Ho] ZHojr=nlo]A 2]
ARoz ez ok

u gx3ay # fASF 284 S

Aoy FU3|Abe] gl g712¢] HatE s ¢ o
H7FA K Eyraud, 2016). 2]2==#2lollA AlZHtime) wl§- FQ.3
Fol7] witel dut AAle] oA ARFE W 7 =it wel 1A
H7F 92 4 AtH(Avantage Reply, 2014). o& &4, Hdoly 7|%
= o] &% A5 FHIAE AARE Holy A4S Fall FA B gl

=

rE lﬂ

= o
A MEYAE AARter g = qlen, oSEAs Fa 7Ived
[} o

& dSeta, ol wel fiad gA¥AES adHow A ¢ Q.
E3 vAgY dlolEE X HolHE AEAL HAEY 28T G
d=ES o 19 F Atk olE Fl HA 9 dAHHS =Eska vdd
Alka] 85 Aok 5= 3l

Hldlo]Eli= A7 (market surveillance), AF71€%](fraud detection),
A3 A EF A (Anti-Money Laundering: AML), 2242714 A (Know Your
Customer: KYC), 7fAlX.3l(regulatory reporting) ‘s lﬂ‘jizﬂ 92 FH
Aol e &g 4 glrk BlHolH = AR He nAZE wWAlA], H3)
715, ol 9 o] T vhggk APA AdE= H]O]H%‘ Agtst
of WdeolHE A%k, HEufd F4 5o FAVIHE &8s v
Al FE HAY F uon, 74}%/‘1]‘2’“&7\]9} 1AL E o FE
stA 8T 7 At olE Tl FHIAE A aEAS Folal

AR NeE ek 4 g,

SR 71 Al2Bl(legacy system)oll E2EES] = ARE wisAY
z7sjjof s o] Hellx] T, T8, A At Bk sloR duA At



52 alsl ARAG weeld w9 A L AN

oo] wel U ePTaIE S S AT 2 ddolE e
dlole E7)(data tagging) 7| &8 4 I
Fooa edead 3B A 5 At
OBl Adu g B FEYD HIE BAG 5 9
AT 5 ek Wk ohel WejolE AR Fese] Qi v
HE Sgndse dx as SEREEREE
ol Aeld 4 9v) mEel FEHA L AdALS o avdsow
wAE % ek

2zgke] Fobl A FAA} BejolE 7]%e FEF F9lo] o}
A ol §%F Shbs FAAMe J1E Azxgo] 2
g geeh o AA HAT 5 QU] wEolth 58 ARAGA o
oJE AAEET WAL W dolH FAUE

Mmoo

o

f

EN e

>,

i,
gy

kA

2
ne
-
o,
)
=]
=)
D
=)
o
fr
)
=
o,
A

A = s Hdoly 7lee] T4 YU s gl

<32 I-1> 2|23 @2l ool Hoolele] ZM

Risk Area Volume Velocity Variety Veracity
Credit Risk all . ol .
Market Risk ul ull n n
Operational Risk ull u u ull
Compliance Risk il ull . | 1 |
Asset-Liability Risk Management ol u ull ]
Integrated Risk Management -III u ull u

Z}&: Avantage Reply(2014)



oy 79 A Zoﬂ St oy 54‘:4 2 FANES tF 4
AAA = drkE Aolth Eg vldloly 7|&2 tiqfRe] HolHE A%
Lgol FrowkA] & FAAFE 5 QT ]Xﬁé Hldjo] g 7} ZpE Ao
Al A EE ]HE HAY HolH=E Adsta A + dvk= A
wjizoll B]-E SHollA wig- a&Aoleta Hrh=tH(Eyraud, 2016).

Hdole] Al2~"e A dolE A%, dlolE &%, tlolE A, to]
, dloly HeF A|x¥lo g FdEnt 94 vldo]E A]AH

Aeget. dE5 59, SASAPL Bdoly A A"S
AgdelgE g Xﬁ”“ﬂxﬂoﬂ At A oA oz
87t gl Hdloly Alxglo] 7} Al wkto ApEA o
A Agoh, gk vdo]y A]A~Ho] HAE HolHE 3, A,

T 7] wZel Hdeoly Al~ES =4 A9 AR olWd,
slo) 5, WAIAZIE, ZAHYE, 21 55 adFor AT
AR Q1Ezpdlo) A A H]O]EL‘E 7= ARE AFYsta
I =g
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INTEGRATED DATA WAREHOUSE ojE 2o/

DATA
PLATFORM @ g OLE-I PETIEN
E ol e
S =

Hr
otold

|:.“ ol E.l DISCOVERY PLATFORM A2

50| E{

I.l %I' K] 'Q |:-“ OI E'i AiOIZ‘.EIQE

e -
EEI‘*—}I IT AX|Lof

Web and
Social

Holg a3

25 A5 0(2015)

i SR 5 ARAG HelA WEjole] A2ES EQiste]
A7 AAAoR Bget dE Y AR 208 How oy
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o

(Aite, 2014). Z7|SAlol A BldolE A wa o

9 mduEnr a7 8kg Ao AYs] gielth of Wi =3
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2 ol o B ZolA AAZe) vholE 28 %42 5 9
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1) Xignite

2003 W= A xuyole] AHAE Xignitew AFHolH ZEhe-=
(Market Data Cloud: MDC)9} APIE #-83 1,0007] olde] =894k
71AFAAY, A2, AZE ] NERL SOl A FAAE, AHAAE, A
=A%, A A E(Excahnge Traded Fund: ETF), =2, &, 94
A s FEE AARE B A AAER B 584 EE FREE AE

deolrh. Xignite® HolH AFTHAZ HHHJAARE ¥
EiehaA AREAelA 2 2840l ¥ xolxl Ao

o
ol
rir
=
=
)
o T
N

Xignite2] Al doly F5 T35 Al dAZ T 3AA, Xignite
= AFdHelHE FHstal SFste] vlHolHE 53t &4, Xignite
+ MDCo| HldlolHE gAst. AA, Xignitew 17}0] APIE &3
MDCell F&ste] HQ3k HolHE o]&d 4 J=F ) Xignitew &
SE ofZg Aol /EAE 993 Financial Data APIL, A#4& 2 dlo]H

W (vendor)ES 93+ Xignite Market Data Distribution, +&7]%& 93+
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Xignite Enterprise Data Distribution & 370 3ol wjg} &3 ool

TETYs AlEdh

<38 Il1-4> Xignite2| AMu|AH Mol 7& ¥ &4

I e

Z}=: Xignite 3 0]A]

ZFa1 2 Xignite7b Algsh= Al HlolE &= 407 o] =7ke] SdA
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ZALE T

e
o

<@ I-5> Xignite2| AIEHOIE X|HH &
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Xignite?] x4 172 F3-2 Wealthfront, Personal Capital,
Betterment, FutureAdvisor, Yodlee, SigFig, jemstep, Square,
Cashstar, Seeking Alpha, StockTwits, ETF.com, Robinhood, etoro,
MotifInvesting, 8securities, Kensho, Ycharts, ChartlQ 5 AMHt#e], 4
g8, AAA, FARAL, FAAY, FAEAY 55 Adstes dH A
71go s ZAEY. &3k BlackRock, Charles Schwab, BNY Mellon,
Ameritrade, Envestnet, Oppenheimer & 7]& H83At= v]|&4d7 4
Aoy 55 fl@l XigniteE o]&dte Zo® defA Ut

<3z [I1I-6> Xignite 0|2 HEA 7|Y

Wealth Management
Wealthtront EERONAL  #aBetterment B Funreadusor (@ FolioInvesting
Personal Finance
veDLEE 8 HandyApps @ J Jemstep olphaaﬁs
Payments
B Square cashstar [‘%ﬂ ud Currencgzir @
Investor

Seeking Alpha ™ (DINVESTOPEDIA ~ EXTMeMt2fer  StockTwits @

Trading

7 robinhood ~ “€TOrE®  mofif 8 sssss wes  rubicain
Analytics

///marketv:m;mu KENSHO  §@-MONEV.NET YCHARTS Chart@

Z}&: Xignite &3 o] A

Xignitex= 200949 11€%¥ 2016d 2¥€7F%] Altos Ventures,
QUICK Corp, Startup Capital Ventures, StarVest Partners 52 24 -E

oF 3,6397r el o] FAE %8 tH(Cruchbase.com).
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2) Quandl

20113 Nyt E2E AYg® Quandl> AHEA|GNA &8 7t
ddol8E F/sta vldely EAES Alwste vldely 7]qielt). o
2 9al Qunadl ZACLS, Zillow, AlA28, LA~=HNASDAQ), barchart,
eurostat, W|=+ FRB, OECD, ICI, EIA, Sharadar SO 28 F2] A&,
LAA, 213, olAbg, A, ARk 2 A=, Qldla Ak, Al 5 oo

’

-

&3t Fofe] dlolEHE Algrol vlHo|HE F53tal, ©]F Quandlo]gh=
ZYZo BAjsle] 117 API, R, Python, Excel, Ruby 5 t}ekal Hlg)
olf A LETE F3 €8T ¢ =T I MHAE FHAHE AT
ghth ol AHEAOl A Hdlolgrt & fEE 7 A=F oy &
< 753 olF SF8 v ARE T 7 Jde dHolH #F
ZHEFS FFevkeE o E g

<3¥ I-7> Quandle| HHOlE Mu|A ZZ XA

A ZACKS
2 Zillow
THE
@ WORLD
[:7:1\'1¢

o
NASDAQ 24
- ON ONE PLATFORM

SIMPLY AND SEAMLESSLY

HUNDREDS OF DATABASES VIA THE TOOL OF YOUR CHOICE

A& Quandl &3 o] A

Qunadl®] AMH]A= @ dlolEe} Zeju|dd dHlolH AMu]iz tiE.
Qunadl®] 3= dlolH AH]Z2~= 50070 o]/de] dlolE] AlsA=FH 2,000%F

g R A HolEAE o HolE ZF;Fel wAjste] Aesta glor,
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a7o] 5 APIE &3l Excel, CSV, JSON, XML & i17¢] ¥3}= &
A r

al
HE thewel o83 4 U= AT YUtk EF G Y

e o o

ZPEANE ST 5 YT G dold WP J5E AT
Jot. Quandle] Zejve) lole] An]2t Quandl 2% HlolE] welxt
QA A B Hleld FAL ARAATE HolA 2 Hely

A 2ss) A,

Quandle] 2 342 201611 99% &A The Economist, HSBC,
JPMorgan, Kensho, DOMO, BASF, The University of Chicago, Smithfield,
Money.Net, Teza 22 ZAFATE AmiBroker, Quantopian, Synvero,
TrandingView, Wealth-Lab, WooTrader % &8 % F4 ZWZN=

Quandl H|°|EHE o]&3dl= Zow FALETL

Quandle2 201299 9¥H-¥ 2016 9¥€7FA] August Capital, iGan
Partners, Nexus Venture Partners 52 25-E oF 1,837wtde]e] Fa1=

28 tH(Cruchbase.com).

3) Kensho

2013 "= B Ao AyE Kensho= 71944, A
A dleld, FH ¥ & HdolHE A5t olF aF RS} A%
of AAZE oHIESC] WA AEAIG] PIFS WA E=A]
A ANAFS AFste vy 7IFGoltt. Kenshow AHA| -53h
dlelg el hajo]A] FellA dAT F U= 9wl o] s (customizable
3 1 AE A 658 o]Ate] AE-S Z2§E}]
A Ao g 5 Qv FAAclzl o]tk (Madrid, 2015). it
AEs 72 o] ARl HAsAY AHds 4 9lem, Kensho
Sl H FA7IHE E8ato] fdA Aol dial §Hs AA
£, 1] Al Fxpapte]l &g dlAF gl ofw A

HH-3-3H4]5 Kenshooll Eo]®W, Kensho= ©lo] tigh 4 2 #44374E

L

il
ML
J
il

e
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<38 |II-8> Kensho2| HAAMH|A ofA|

C e " — a

STUDY DETAILS

MULTI-ASSET REACTIONS TO NORTH KOREAN NUCLEAR ACTIVITY

e olowing siudy modeh. e reecion of My delerss and seoacace Focm, Sout Soreen nd Japarens sgulen, and meec! commodies and cuTences., o Mgnicant
Servpkprraed ¢ M Koree's Mo Progrem, ipecfically sucies weaier leel e murches o orgeirge roceed ysiees by Mot Korss o 008

Semuwing Wy’ 1 dey belors end Se 7 deys sfer ko sach dede in SODATO08, DTN, DLTATON, MATLPI0N, DRTTUN, SMTIR0, 1LEMINN, SLARTNE,
13RO SR, AT
Thes poriiolio. ponmits of ML, KLE, KLF, ¥LI, NLK, KLP, KLLJ, MUY, MLY, SAP 500

A% 1040067 0.1 % AT B 10 0. DD BT oog

- - -

LT {Lischiriet Mokt Do) - Clrnulavs Pletorr: 13100

D TELN00 by LT B

P B P e ] e R S b e el A “
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A& Kensho & o] A

2
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it

Kensho®] FAHZA e
Fol AA 3 F e FAEA FYES S A e =
71 Aoz FHrpib=th a9E Kenshod 5782 @329l ¥lolg #
Aol Bl G- ofe} FolFEA e 7T F k= %
o AMojFE= A7I7F #HAk 20149 Goldman Sachs, Google Ventures,
J.P. Morgan, Bank of America Merrill Lynch, CNBC, IQT %°| Kensho¥
A2 EapaK(strategical investor)® WA o]f% o] wji-o|t}.

T3t Kenshotw 20144 12958 w= ®<5=<¢1 CNBCOl Kensho
Stats Box9} Ask Kensho MH|2E A-&stal o) o] Mu|xe W 2
A7 54 A2 Kenshool| AAEHH, KenshoZb 1 Aol 9= #H A
o A #H FAE AASHAY EWshs BAoR2 AlFdrt 2016
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DURING A STRONG DOLLAR CYCLE

U.S. MARKETS AVERAGE RETURNS

o Dow: & 6.30%
o S&P 500: & 6.05%
o Nasdaq: & 12.21%

18,034.93

r‘%‘x #ASKKENSHO ANGE  +208.63

+1.17%
. SPDR S&P S00 ETF (SPY) 209.514 156 WisdomTree Large Ca Vg,
?8 45A7.79 Eagle Pharrna (EGRX) 59.30A3.86 CytRx (CYTR) 5.16 A 0. LIS REEN

22 : Kensho &3 o] A]

Kenshot= 20143% Goldman Sachs, Accel Partners, Breyer
Capital, GV & 103 FARIZHF-E ¢F 57809t o]ie] FAE5 f4
shgom, oA e el Ae FAA} ASHoR RAsn b
Aoz ZAE T Cruchbase.com).

4) AlphaSense

2010 v)= A EYolo] A AlphaSensex 3,5007] o] A%
7199 s a84R1E EgA AT ¢ e AAdE AEse
diglolg 7iGolth, dA Fxpe3, ApAtHE| g AL, A HE, AARAE g

A B 5 45070 o3¢l SAF AlphaSense® olg3kx 9om, 43
1990 AR, SICAS s, oAAE i, s 2o
R 1A, AAZF 722 2 HExlg 5o]
| EAREE oleld tolEE 47
283t g Aoz deld Ak

[
A FAREE SR

el
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AlphaSenset 1%93:9] HoJE] EA=FH HeolHE TRkl g
Agsta, XMO% v‘i«*d Adg 53 FALES #AE A=E F
2ol A 73 Smart Synonyms <l
%%OH "”‘W]O*Oﬂ gk Hal JEE Qokl Hoerh 12 ol&
A7l g A AlRbe diE dEAE ¢l FaE
AlphaSense™ 3| QAR L85 glom ANIAWHAE ALAAAS E3)4]
AgA 0w FIhskaL vk o] wiol| AlphaSense®] 4|41 Asd2E
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AlphaSense= 20134 1¥5¥ 201683 39714 First Fellow Partners,
Quantum Strategic Partners, Tribeca Venture Partners & 5% FAMAIZ
FE oF 350072 ool FAE AI3FtH Cruchbase.com).
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5) Dataminr
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Linquistic User ¢ Content Density

influence i

Signatures

500,000,000 SCORING, TAGGING
TWEETS PER DAY & CLASSIFICATION

Breaking Emerging
‘ PR News Trends I
On the Market Moviny
Alert (Low) Flash (High) Ground Events emation”
URGENCY LEVEL DETECTION

DETERMINATION AEERD & EVALUATION

v

Urgency Levels Sectors
Alert Types Languages IR 2 @ Q D

Key Terms Corporate Entities

Topics Geographies Ul Notifications Instant Messaging Client Systems

INTEREST MATCHING ALERT DELIVERY

Z}=: Dataminr =¥ o] 4]

Dataminr®] ©lolg 7 = B4 Hal= &= suAz R
Wel 5o oo B AWy ol AFEFE sfeld & 9l
s, AREE 5& £ARY. Ug wAZ 59 Ans 3
(scoring), Bl (tagging), w-Fi(classification) AxHg HAAH Ao

glt}h, 1 tpgo g Eojxl ESl AHE X|YF A (geolocality), AHE. FHAl

iy S

HU
> Hr 2
ox, 1x o Ir rx
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(information novelty), Al Ao F(co-occurrence), EHH (momentum),
o1#] M9(awareness scope), ZEIE HX(content density), 3}
(propagation) 5 77] 71522 F 3K clustering) 3t} thg WAl A= o]
2A st ES 53] FoneAE wdelr] 9 AARE e
JAEE F7hstar A ES $&3 vjal FA45te] a4 A Az E
A TFS gofsit} olgA FEd ES ¢S 24t E#E(emerging
trends), A"dW-& K (market moving information), % X.-7Z2=(breaking
news), =& o|WlE 3##H(on the ground events) % Y] 714 F3o =

Taote] ES 53 ARE Ailgith oA WA dAZ ES 53 AR
o] TS ZAASY. 4y WA dAR 7 ES 5% JHE FQo g
A 3337 ¢98) v A (interest matching) 2F-S A At} wpxuto 2
oA st AES T LY ES AE ¢S AL

Dataminr+ 725, w8, 339w, 7IGHSE Fobl ESl 5% AHRE
AFstal ok 53] sEwoblAe wEws SH, AR, 7Y, AA
AL AR ES 53S FEste] AlFsta k. dE EW, Dataminr
+ 20169 6¢¥ 249 P=olA EU E Tl gt a¥Fx AAA%E
2 R IARE o] B ES AR A4S FE dSeta 19 AR
HAA S AN A At o= I=rt g ] 31drbel] HAX=
B7PAstE 7] 1AZE o]} 2 AIREe 2 AT

<38 II-12> Dataminre| F= EU EE ZE2l Z2E "IIHEst

M Tweet Volume M GBP/USD

0 1.325
11PM 3AM 7 AM 11 AM

Z}&: Dataminr &% 0]
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Dataminre 2010 8¥9X¥ 201599 9¥7kA]  Credit Suisse,
BoxGroup, EquityZen, Fidelity Investments, GSV Capital, Institutional
Venture Partners, Richmond Global Ventures & 193% FAALZ5-E <
19 8,344Rvkde] o]ie] FA5 /43t tH(Cruchbase.com).

6) StockTwits

2008 1= & AYE StockTwitsts =] Uloj] XEo] FHA
H| =9} o] F2o] 535l SNSE Al3ah= ¥ oy 7|YHolt) ol& &3l
aAel A& 2, SECAIE HaA, FAHE, AARE winjsaka £
ot ol 7|Wwrow Aol Fxtel Y AMAARES Y

<% |I1-13> StockTwits| OHE Al ESI &

= ; -
StockTwits  emess @ neox e o vuso s . o davopinke

TRENDING  SAEX GN EXEL CF USO ATV FOXA CHC TSEM RHI VAE OCUL | SPONSORED Dow 5,47 S&P 500,222 Nasdac a

L £ AAPL 10 56 v0.23 (0.22%) S

106,474 WATCHERS

79637
Ine. 048 (0.57%)
PRICE  MESSAGEVOLUME  SENTIMENT

55637
ora.. 031 (055%)
Share an dea on SAAPL Zom 10w @D em Al
I~ 8

2629 »
008 (032%) .
@ ae owrs ones 2 1
61.09 g 4
o s
& A "
3116 of the float but 80% of the tweet... SAAPL. y ®
240 u
@pste Kk they realize they are the 8% of the float o
2892 -« s 5t
553
Doman e o1 7e =3 2
uts are cheap why?
Recently Viewsd ~
AAPL SQ TSLA FIT DUST steinber A s
UGAZ 5PX OAS sA the potentiel of seling by intemet that is growing everyday
@swansswanssvans ATVI an  than SAAPL

(GSTAR wouidn' google also be a good one? | am way more bulish

T peteinberg A
BGR  SAAPL Looks lie this stream wont change ful of agressive and frustrated beat

day for a drop. Thats pityful..ol
- 2 & e LKl

Fo sandyd Aug.4at106PM
POl SAAPL heavy option spread for 104 Bearish
N
- 2 - L

2}5: StockTwits &3 0] A



. e 9] 2ol Hdoly =9 @ 67

2014 3% A 509 o]do] StockTwitsell 7Fiste] o]5 <oF 34t
o] i 1309 WAIAE Fa1 Hh= Ao ® Ha¥THLindzon, 2015). 3
Hom widk 727790] F 7H FHel i Aok g ) oo wAAE
Huw, o]F 9%°] wWAX|gte] FHE Ao= ZAbgTh H3F StockTwits
& a17o] E;@ T2 s FAEAAS WE ¢ =T HAAE Bldo]
g 417 L 0}04 Al-&skal 2T}k Bloomberg, Thomson Reuters,
e, oiﬂ/\} < StockTwits Ho|HE &-83 70l A FAdR
25 AFsAY FAAES FHsheE AoR2 AL

FUFUF:LIOH.

8

StockTwits+ 2008 9¥¥ Eﬁ 2016 7¥€7tA] Betaworks, True
Ventures, Foundry Group 5 143 FARIZHE <F 1,390%+d 8] oA

F25 A 6}5’51‘jr((lruchbase.com).

7) Deep Value

20054 vlroll A ¥ Deep Valuet WEolE 71&S A3 A4
&J(best execution)& FHH FAHFo R 4= vjv] ¢i1g]5(trading
algorithm)= 7HHL°}L Hidleld 7]gioltt. Deep Value—E °F 2
28 FE win) gagEe] HAE AIRES ¥dolH e Ab]E
1540 %2 E}if\]ﬁ i) GaE]Ee] FaEdS AaAzl &Ei 37}
CHTelx, 2014). ®3F Deep Valuet: HAFAS 98] AAIZF Al g o]
HE A48 miv) &arels Al A8sh= Zow & Utk Deep
Value®| A 22 20154 44¥ 7]+ 201095-E 5909 F0|H
AAY AL F 2.06xE | DH(Telx, 2014). L3 Deep Value
AdatEs 20139 71E = AL AR 5.26%1 APEHE
o7 ZAET

8) Scaled Risk

2012y =&~ wteo] A HH Scaled RiskyE Hldo]g ¢} olv| =g
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R GAR AR TEE AFHE W

A

7ee Jatow Exedgsl 2A3AF Besta g dolEd]
dl g o]

W71 E}
Aolt}, Scaled Riske mAo] A7 AdEA, glaady, dvjdy
FOEA, A AEEA], 517—‘10 NAA FARIL ] Q-2 1A
AE St Ao FAMET B3 Scaled Risks A# 4l
2 o]

=q5e AT
17F 2 GALA HolE 242 T3 A AHAE Al

RS

4 w2

<% [llI-14> Scaled Riske| 2lA23 &2 MH[A AL

SCALED RISK s 07.470kB 6 omn Zdsa O

O

o
& wy | Cumenc W Doals Counn £uR sum EUR Mg
@ w oA 80005 K 41290508 162
° romoty oA
o MM G AL 2289 080268 20581 M
MY DAL aznx 1016288 308021
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