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>Social Medial| HEA &2} |oT2| A2 f|0|E{ 2] Z4t=iol =72 0]0{& M2U(IDC, 2010)

o
£35| IT.com HH&2| MIAET} GIO|E| S7I2] 80%E XHXIZ Ho= EME

* Organizations are redefining data strategies due to the

requirements of the evolving Enterprise Data Warehouse
(EDW).

Worldwide Corporate Data Growth

4 Machine Data
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> 4ColE{2] ¥el= 7|E LIO|EHI0| A &a| =522o| HIo[E &, MF, 22|, EMst= HeEks "HolM
CIOIE] M 22, 1 o= FREH2R Ao =T J£ HEE Z(WZX| 2 =Y AEIRE)

rir

JIEL - 3VE d#2|: Volume(37]), Variety (CIYH), Velocity (H=
- - 5VE F2|: 3V + Veracity(H&4), Value(7}x])

................. Volume(371) [NG_GG— Varicty (CHd) [NNNG— Velocity (5)  FG—_—

UHIMO 2 Terabyte~ D ¥Y, Uy, H|YE iolE a3t MAIZE K27} BIHsE
etabyte 2|0 EAI!. 0|JIE:.I1 g&gz_-:z_}-f"

[E2] ti = (MEOIo|E]) A" DBMS, i x93 {HCHAHME]= o
1024Gigabyte = 1Terabyte, -?:_;F_% , 01*127 = E—ﬁ'.-i']%,—!f;"‘_z ﬁr.lﬂ" HIoIE S
1024Terabyte = 1Petabyte, :: - (HEESIC Ol'I;E XML, L giiel: 2o dallory
1024Petabyte = 1Exabyte, :: £ ._*._EJ(})=  mlo|XE:350GB
1024Exabyte = 1Zettabyte, | - H_Lrg:zzTEXTLﬁJ_l_m B: 7oA|ZH
1024Zettabyte = 1Yottabyte :: HIEZ3}, HA=EIlS = =

....................................................................................................................................................................................................

E8kE| 7Lt 0| =7} Si= CO|E|22E] TIX|S F&8 £ U=
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Of 2l (2a|ubt 18 3%, 2015'9)

“1930'ACHY ALEHS 0| ‘HO|X| f=

£='0| AjZrof| ACHD URAY| mjj Zof,
2 A AEEH 7t o] 2] 20| 2tH
“StX| Tt £=0f| HIO|EH & F 1 U=

X=2| £El= ol Ho|x| iH

"HIH|O[E{= M2 A|Zto 2
MdsE 2 &f F= 8"

mE -l s
ﬂﬂ

SEE

M| = H| =2 (ototE ceo, 20174)
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F
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"G O|E{7} AHZ 0| L} MH|A R
AH Sl EX| & 5 2l
= 0fl Gl ol E{ = ZCH HE|X]
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ojzy AbE| S ulg|0|E{o] ofgtat Jh|

|E M7 Hofg] 7o HEEA, D2 e
- Cletst 7hsA AlLL2|2, AlSEo|H X2
- C2pEel delo] 1 & SESn RUd gL

- B, A4 flojE 242 6 0l = gA
ol WME EME SEF AAIZE elAEE X3
-=7h 71H 49 FEd A 8 HIE 2

- HEQX], AUSXIs 7Y iy MUlA FS
- HR1S} X|SE 7|8 ZpMIch Aty 2/ HE
(B, ERe B4R ot 7Y 2AuE 38

 EHEOfziol ZEle Bt MRS AlAle] W
. AR Of5HE S8t AIALQ E|A8t
[erchst clojet 22 S8t e AR 23
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x 1%t Argiste || 2%t Aterste x| Axt Atetsies
18MI17] 19~20M|7| = 2015E~
Y E=p T
SIpR kel FIOlUXI Jielel  mEERteEpe) /DRSS
7 ils} 512 CHarssAl 12y PG e e
= 37 =
ZypES aesol  ImojzeolEg  eepmanes RS STR
Fao| Mezelo]  HojwWe zMooiE  &Hozpmzme Ao FXS
= —_
Shdigis | ASEoRaamg  Esameey SR SERR
17844 1870 1969 20204 0|
O O O O
4%} Ateiai
B 5717 et gt TS eES e ol =olEul 5 Ok
B O P ches et A= pdeaio O i
o s e s R ] N, s
“ g ME O M JB o &ﬁeﬂﬂl
Z| A=} CHZER4AF IT7 |8t " st XpS St EZXs, 7=t 8=
=7F L A 7t SRECEZE A 2E, 71AH g =HEA, Al

(&) M5t (2017H)

(Amazon Go) https://www.youtube.com/watch?v=NrmMk1Myrxc

Traditional Programming

Inputs =

[Fogar] —

Computer

| o)

Machine Learning

Inputs ——#

(o

Computer
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11202 && JHXI(#6)
>3 M HIZL|IA HITME{S SICI0E{7} 2012H90)IAM 2017H7EA| Q2 Ae{of] 2,1602 TR
(8tal 310= 4xf}) 2| AMZ et 52t 8MIfQ| UX|2| FESIE S U= MY

Economic Benefits 2011 2012-17
Business efficiency 17,379 149,471
Business innovation 2,865 24,062
Business creation 4843 42,430
Total 25,087 215,964

(ZX) http://www.sas.com/offices/europe/uk/downloads/data-equity-cebr.pdf

> 2 F2 0|5 Hope 73 24

® 12 Hho|g ® 9= 96 0|H

=i Sl

o =7 o5

® O|HX holE

541 W 2 M UOOIE B4 A3k
DBK(22),02]2(21),038(13)
=

» ZAL7|ZF: 2013.8.23.~2018.8.23.
(22 5442hH
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2 ELHSDJ X xH =< X| E%t(#1 )
>201740 2HEE AA 2 AAINLCHSHA(IMD) 271472428 =7} Zd0of| =04 C|X|EdZ4%y=d
=¢0AM 2[Li2e] HiHI0[E] AR ¥ EBSE =2 QIHHA 6371 371 & 56%I= HIlE

KO R EA R E P FUTURE READINESS
Subfactors 2013 2014 2015 2016 2017
OVERALL PERFORMANCE (63 countries) Adapti\re attitudes 10 11 8 8 10
Overall Factars Business agility 3l 43 38 43 48
IT integration 19 21 17 2| 23
14 i ; i o . ;
Adaptive attitudes Rank Business agility Rank IT integration Rank
'__./'} E-Participation 4 Opportunities and threats 46 [P E-Government 3
_~ s Internet retailing 4 Innovative firms 32 Public-private partnerships 29
e Tablet possession 34 Agility of companies 34 Cyber security 49
Smartphone possession 8 || > Use of big data and analytics 56 Sofware piracy 24
l 9 17 Actitudes toward globalization 31 Knowledge transfer 32
~ Technology Reg
. e forw o A
» SSHI0|E] JHY2 H=2| 56.6% &
24 10 23
The drecion o the e it the » MZIZ CHH| Y OI0[E] 7= Xl= 3.1
“:?:"p”m::"f;;:'" the bt years Fumme readinass Adaptive attitudes IT inkegrat
Tdechned i
OVERALL & FACTORS - 5 years 2013 2014 2015 2016 2017
OVERALL 14 21 18 17 19
Knowledge 14 12 13 15 14
Technology 13 18 16 13 17
i Future readiness 19 25 24 25 24

(ZX) IMD WORLD DIGITAL COMPETITIVENESS RANKING 2017 (3
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. &1 go|E] Xek A= gl
|u-|x-l=| SN LA ?ﬁ
- THE FEDERAL BIG DATA RESEARCH AND

DEVELOPMENT STRATEGIC PLANE &1

(2016.05)
-B]0|0|E{ R&DE| 77H =} 1871 MIF kx|

S~
7z _ﬁmﬂl 1B 7

- H|0|E| 2} 2 HS|(DBS)MIM A strategy for
UK data capability

institute)= Mg

HIGI0|E{e] E=24
EHZ 7|20|12

Z0A 2010 EE]
9|5l CjzH=iol

I'E
I..

YT

" E gt (2013.02)

~HlH|0]E x-l__l@!“**"*(Open Data
= M2 517140292 EX}

EINE[]=]

] 2oz
Active Japan £ \

T =l | I\ bt F
=71 7182 E HEt
IR RS X R £HE
- FETIEHS(EC)= BldIo|E Zix|HE

(BDVA)Z2] DIEtd=d AlHE F=21F7|2 g2l

—Horizon 2020 H78{Al(Research and
Innovation) 224 : 259 K2 EX}

(&) M5t (2017H)

- ERY ’.~_|' Feldiole &2 5 £3l0M
"HiHolE B8 7|2Xe WH (2012.05)
20133 89.3:% £} o H
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fee= | AL =
o 11 o e 1 |

Information search

A
ol EXxF zH&l Aol Cf sk F
MM E = ol

A A Al sENe=

=

Information search of: HMAN = EAd=
Frarndil olEXIFF HEE —_[LDHﬁ}?-ILF Mu[~& ol &5t7[
25 HE&2 A Est= olHE
. Financial ol E—bannking, e—commerce, urban sensors(iolls,
e . AgIE BT, EofE A, HERE F=
- Transactions 2ie 7] =)
Nen-frtancial MES FoEtA AH[=S ol=5t7[ 26
Nor-traditional sources of o Mon—financial HEE ol Az o 2ddsts ol E
social and economicdata || Intormation diffusion ofl: E—govemment, e—recruiting
olEx= =¢l == Z¢lol i Z:5t= Zl k=
otHE =88 26l £= =3¢l oA & &7
Information diffusion 2laf HE2 == AAg Mg
Social interaction Usage Hole = s =g Moo
i B ZAT A o e e e e L N
olgx= AR, 2[HH, ololR[HE 2 ol&s&=T)
Social interaction =FE. HolHe s=sd=22 d488
Non-deliberate Location ol Social Networking Shtes, opinion platforms, Blogs
Clafol=& olssto] oA, HEA, HEHAH Z2=
=0l FiEF o2k Lo & CReEh AR SHEfZ2 MM
Usage Hole= olExte] e dIRRE i =2 MME
Parscnal ol: ‘wWebk cookies, Intermet Protocol, Sensors for
seli—tracking
Fotgd =2 AlE8 SHl ol&xe] =2t o
Non— Location ZHE diolg ZF A e
delicerate ol: GPS, GSM, Bluetooth, WIFI Points &
olZA[l el Al HHToE #ai wHksis 2=
e[l 5tE Z2st=AlellEs FE£s5t=d 2E&=s
dicled) SHef 2 FHEIE E(uiel, 8y, E1& 4 ME
Personal = =
clgtol~-f =EE =25 £ =sHEZ
M st= oEol A MNE
o|: Formsg, profiles, e of searches or purchases

(ZXx]) Desamparados Blazquez et al. / Technological Forecasting & Social Change 130 (2018) 99-113 -25 -




>8lholE 7|=2d 2FAA

Big Data classification

Data Sources

Content Format

Data Stores

Data Staging

Data processing

Web & Social H  Structured —Document-oriented | | Cleaning Batch
Machine H Semi-structured — Column-oriented | J|- Normalization Real time
Sensing Unstructured H  Graph based Transform

Transactions Key-value

loT

(ZX) I.A.T. Hashem et al. / Information Systems 47 (2015) 98-115

S adAA e in ]
Soual - Facebook, Twitter £ SNS & 2231
media
Data Machine—ge |- ?_'S’EFQI Melglol slEde E= A~=ZEd oz H4at
Sources nerated_ data 5t= ololg . _ _ _
Sensing |- SolEHE 2E SHEID MNEZ 2 fdi&wts TE|
Transactions |- A|Z2H2 S22 o/HIEY w2l diole &M
loT - olE{dle] pMeloz FUsAH FEE= WA
- RDBMSo &= SOL = ==z oz
Structured iz == dlolH
(=) - g8, A&, HM, 240 ZolE =x, o, 25
S22 Hell = F=5lE Helz =X
Content . - HEHe g2 = oo/gdolAo HolE HElz=
Format | SSMITSIUCL | S =0 oojeot ot B8 miel 842| dlole
ured 1 ololes SRED £MET] HE S oY galof
(eHee) = glEl =2 A TH|HolE
UnStructured | — BIAE HAR], #HEIEE, d|Cl2, A-4H0|c|e] dlo|E
[Tk = o] SEHaFA @le OoF
Document— | — Z& ®AISON, *ML, POF, MS Word S122 A&
oriented - RDBMS2| g2 E2t FAlStL EM ez A=
- BigTable 7=2| dielEHolAMY HY mUats
Column— HEE 2EE
Data ofiented |- M3} 0|E E%OI_OI%DIE% HE el &9
Y Mdez satael|E
SIOreS T manh |- Neod4et ZE graph RA(LE, oA, T4, BAIE
database MEsID EHE 5 %= diolEH oA
- 7% RDBEMSE AEs&Y Hom 5 Sles 2
Key—value |- diclelal 2 =Zfrow, column, version)ol 21 4tS
JEez MEE D AHME
Cleaning |~ S ol EFHE0| F=tt DojHE MEsfie 2
Data Transform |- 240 HEE gelz dio|s{ & HErs= 2™
; _ = = zZlA~als o g =
Staging Normalization ;i*’i; élé_sakcwl Fal dioleflolA AFolE
- MelgEot 2 doMe H2RE g A Hod
Data Bach 2} MapReduce 7|8 MAHS ge Mol FelE
Processing
. - AAIZE HlHlole] HelE fs obE RYEl EFs
Real time

S42isimple scalable streaming system)




Matural Language
Processing

— Structuring data

Data Matching

Decision Trees

Artificial Neural Metworks

Support Vector Machines

Modelling data |

Deep Learning

Ensemble algorithms

Regularization methods

Bayesian Statistics

Robustness measures

— Assessing models

i

Performance measures

Sentiment Analysis

Latent Semantic Analysis -
Latent Dirichlet Allocation

Term Frequency — Inverse
Document Frequency

‘Word Embeddings

» 210|0[E{ CHF-E2] TI0|E] X2 AlEH0| = 4445t &l
2E HE{o{M 0|5 2HH51A| o[aHst e &&517| fIsiM=
k0] M2|E flst §F 7|=0| ZE2&L Natural
Language Processing(NLP)2 &FE{7} XI1910{ EIA
EE oJslistal =5 S M6l0f Cleket S8 == R0IA
gEsal = U= WS 5= =EE HE WHEY

(Chowdhury, 2005)

» NLPE= 1 XHHI2 YEHM A|AHS
28 ME5t1 SAl0fl Cist gajo=
7|2 Y28 =Lt g & & 5 9=
Sh= 24 Yuy

» AFRIH EME ¢8R 7IX| SOI22 NLP 7|s=2= &
X BM (Opinion Mining0|2t2= &), ZHH o|0|EA

HM(LSA), &7l Dirichlet S=HLDA), TF-IDF(20]
HI=-2AM HIz HIF) 2 Word Embedding0] I

(£%]) Desamparados Blazquez et al. / Technological Forecasting & Social Change 130 (2018) 99-113

(Google Duplex) https://www.youtube.com/watch?v=JvbHu_bVa_g
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Matural Language
Processing

— Structuring data —

Data Matching

Sentiment Analysis

Latent Semantic Analysis -
Latent Dirichlet Allocation

Term Frequency — Inverse
Document Frequency

Decision Trees

—|Artificial Neural Networks

Support Vector Machines

Modelling data HH—|

Deep Learning

Ensemble algorithms

Regularization methods

Bayesian Statistics

Robustness measures

— Assessing models

Performance measures

(ZXx]) Desamparados Blazquez et al. / Technological Forecasting & Social Change 130 (2018) 99-113

‘Word Embeddings

» OjO|E] 2RI( T 2HA) 2 YHI0IE B2 F =2

MAEM OO[E] MIEL| XIS &0|= Ao 2HE J|sS
CIO|E{of] ZE35101 ZalE = AS E8He. 0|&IIsEt
HIoIE{e] &t EAMo| SX:of w2} Cf0[E] RS 25t
= 71X| tiz{Cte, X|=&k&(Supervised Learning) 1}
H|X|=&t&(Unsupervised Learning)0| E&E! £ Q)
2(Hastie et al., 2013)

 RIZSHT HIKIESHE0 Chtst 7|78 TIas M8
B £ 9IS, SIRH= XISE0| ChE 201, 551 0I50]
L% A MBANOS H2ED US

» O|AFZA Eg|, ANN, SVN, El3S JHM510{ Ms &
A0 SH2 51 JJLEl Ensemble(YAHE) 22 |E2
M| tHo| I E FI1510 nHEE 2HIE sHEsi=

- 28 -



— Structuring data

Sentiment Analysis

Matural Language
Processing

Latent Semantic Analysis -
Latent Dirichlet Allocation

Data Matching

Term Frequency — Inverse
Document Frequency

Decision Trees

‘Word Embeddings

Artificial Neural Metworks

Support Vector Machines

Modelling data

Deep Learning

Ensemble algorithms

Regularization methods

Bayesian Statistics

“H Assessing models

Robustness measures

(ZXx]) Desamparados Blazquez et al. / Technological Forecasting & Social Change 130 (2018) 99-113

Performance measures

» OIS 2Eo| EFEHM (validity) ot M271sM
(applicability), HIEZZ! (quality of the
predictions)2 TEH5E7| €151 M &M (Performance) 1}

F&d(robustness) SMHe| BII et Fetd FIt
£ HISZ2=0| &t50f ALSE C|olE{of| ZotLt = gf5tx],

Fatsl s MESHEX] Yolsks Ao, REY Fot=s
St&51X| 22 CHE CIO|E{Ao] CHall OlLt 2 SEsH=EX|

0{fE EEish= A

HEMII KEM2 HAS5= WH2 =202 (holdout)
AL K-Fold nXl &M ZHE(cross-validation)2|
A = 71X 2Ho| 2= &l

- EE0IR AE2 =7| B5X|2]| 75%~90%E sh&oll
EZ5l1 LIMX| 25X|E oIS 45 Fotof| 23si= Uy

ox -

]

O

HdS2 2= 0| E SY

2hEl 171 SH9 ot LHHX] K-1

I

- K-Fold @t &M
=

3
712] K72 25104, b=

o =LA S =]
AS st51 Qoo A2 E§2Sh= WY
[ Pz | [ rowz | [ rowz | [ rema | [ rems |

9 - Training Training Training Training =
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