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QUL E (19]), MApyrsz(39]), AZ2H(HAEL)
v A% 4z rdEm Bop Al [oT, Big Data, 3DX#H, %53
T F A w/E/dd veE V=T (Z]EAax) 7Y st
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mmﬂlﬁiﬂluw (F4dH, 2018.05.18.)




RS2

- 20171 19 /\H/\ ChH A~

—

43h 214 (3

/K
FA: AEx i

ulal QI Y, ZEe= 7%, WHoE, [oT, Al

BA %) Se)/ALE %

5) :

o 7/

[

A Z

2 7;/%@

9] 2175} e

A7 A EZH(WEF)S] odd 3]
29l ¢ FJH N(Responswe and Responsible Leadership)

WEFZ} B2 28 M 24| iR

healch F changing human sn; Mmay means
N A7} AofEn S 2::: acézuob&Md1 /20 ~ 1 l23 list consumpbion augmenbtation
e o sell
 savoaa wi: M DAVOS . e
haolosagy ~ge SWITZERLAN Indusbrlal Sens:p
Y 224 Ky s imagination
M BUAE £ BaY B Ghink — F;at:b - r: zeds}%“s ﬁnallg
M X 288 2[4 oM relationships Economic
M pelep| affect jeisure D av o s Eg‘\:fétébron
M iy |
. el AR e 2lEgol diE7ldl dFs] el =&
Saton Aulm A AR Z(WEF) A A}/3)4 25 AAS St GAIEAo= Ate]A AHQlo] Ldlwl
27 : http://www.sedaily.com/NewsView/10ATUOLBKX of sttt




> 4 A T B = LT 2%‘3 Eolu]: 1960~1840 = vislo] 522 urz

IR AFA S (184171 ) A /A& et/ 57828 AA
drata(d=)/A4 B8R

QA > TAAE]-> TA|E/A4tE/AHE BA-> &
- %9 mjmj(1840) -> 17739 FAZ=IAHF=): ofH LWL
1820 4tds®ol g7l 2 Oi27] A B2 vs §l=9] AR}
- E2/O/gt= 1 204]7] 7189 2714

s=A To A 25i/OE5 AFAA
% S R=hsd =
= CAN
ik %7:‘/0%1154 SHSA1 1 =

Al/AtEet d274d =it Nt

Hito) AN AR AR 250 ABASAD 7122 o
- BB ARHAT ;2528 %U(18-221)/A1 SHERIZRE ¢ 15 9Y(20-2
- AL 63 AR 50003 FE)/ 2FAY : 1370024 235)




Walk on Data Science Age

Multidisciplinary Data Science

Business - ’ Dormain

Strategy Knowledge

Visualisations

Business
Analyse

Communications

Problem

Solving Presentation

Imnguisitiveness

http://www.oralytics.com/2012/06/data-scienceis-multidisciplinary.html




Nata Science ...

Cleveland, W. S. (2001). "Data Science: An Action Plan
for Expanding the Technical Areas of the Field of
Statistics". International Statistical Review / Revue

Internationale de Statistique 69 (1).
Cleveland, W.S.

Purdue University




Data Science is not only a synthetic concept to
unify statistics, data analysis and their related
methods but also comprises its results. It includes

three phases, design for data, collection of data,

and analysis on data.

Hayashi, C.
1998

- Quantification I, II, II, IV in 1950s are widely used, especially in Japan, in various
fields such as social and marketing surveys, psychological research, medical research,
etc.

- Quantification [ : Regression Analysis, II : Discriminant Analysis

[II : Correspondence Analysis, IV : Multidimensional Scaling




Data

Leek, ]J.
2013

Professor, Biostatistics

Johns Hopkins
Bloomberg
School of Public
Health

Science" is not Data, it is Science

2.
& 2
<* o""o%%
& % %,

Substantive
Expertise




- Dealing with unstructured and structured data
N~ Data Science is a field that comprises of

everything that related to data cleansing, preparation,
and analysis.

- Data Science is the combination of

Monnappa, A,

2018 statistics, mathematics, programming,

Lead, Marketing problem-solving, capturing data in ingenious ways,
Content, . c

Simplilearn, the ability to look at things differently, and

the activity of cleansing, preparing and aligning the data.




Data Scientist

Coined in 2008

m $E)l(llestl M @ﬁ m 2113“ @emmw Davenport and Patil(2012)

Harvard Business Review

- Data scientist 1s a high-ranking professional with the training
and curiosity to make discoveries In the world of big data.
- What data scientists do 1s make discoveries while swimming In
data.
- Think of him or her as a hybrid of data hacker, analyst,

communicator, and trusted adviser.




GO gle Data Science B Q Gogle Big data B Q

81 O0OR w2 282 R4 09 g By

M2 1} 0 19.500.00000 (053F)

Azure HIEI0E| F4 | 2R CIOIE 24 B AIZE

azure. microsoft com/ka-kr ™

SRIEHIE, SEREIOI0E =20 2AR IS2AM A2 oz FEHE!
12 S5 TOME A - OhR DiEd

SQL H0IEHO1~ - Microsoft Azure2t - [ HE 0 AfS

Online Data Science Course | 15,130 People Already Enrolled

wraw udemy.com/Data-Science/Online-Caurse ¥

Use Real-Life Exercises To Leam Data Science. Enroll Today & Get 20% Oft

On-Demand Courses - Lifetime Access - 30-Day Guaranies

Courses: Finance, Entrepreneurship, Management, Sales, Data & Analytics, Strategy, Operations, .
Top Sales Courses - Enfrepreneurship Courses - Data & Analytics - All Sirateqy Courses

Data science - Wikipedia

httos:/ien wikipedia.crg/wikiData_science + 0| HOIA| H&5H)

Data science is an interdisciplinary fied of scientiic methods, processes, algorfthms and systems fo
exiract knowledge or insights om data in various forms, .

0 HOAIE 18.5. 70 EE8aLICH
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HMET Ok 49 600,0007) (0 495)

Fri
ft=
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https: ko wikipedia org/wiki’2)_GI0|Ef »

S HOIEH(E0r big data)2t 1 EIDIEIHI0I 22l 72l S22 HoM= (HE(+L HEMI0IE)2
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ZEM L 9 B 28 Uz EE

Big data - Wikipedia

https:/fen wikipedia.org'wikiBig_data » 0| HOIF| HE5H)|

Big data is data sefs that are 5o voluminous and complex that traditional data-processing aplication
software are inadequate to deal with them. Big data .

Big data - Big Data (band) - List of ig data companies - Big Data Maturiy Model

What Is Big Data? | SAS US

hitps:/hwnwnw sas.com » Home ) SAS Insights ) Big Data Insights = O] Hl0[F| % &0)

Big data is a term fhat describes he large valume of daia - both siructured and unstructured — that
inundates a business on a day-io-day basis. But f's not the

oF 2,0009F A4 7]&: 2018.05.10. 5:07 PM  ©°F 4,2600t 71




[t o Notidond Tor Dhata Snizntist

For the Data Scientist : 8 Skills(Qualification)

Programming Skills Data Wrangling

- Python/Hadoop/MapReduce - Outliers/Missing values

- SQL : glo]gH|o]A(dB) H=l - Inconsistent string formatting

- Text data : Xpdf - Cleaning& filtering

Statistics Data Visualization &

Communication

- ggplot2/Lattice

- EDA - Biplot/Correspondence Analysis

Machine Learning Software Engineering

- Algorithm &4 E7|sk - Handling a lot of data

- Supervised/Unsupervised Learning - Data-driven products

Mathematics & Matrix Algebra P

A - Multivariate Statistics

- Support Vetor Machine - SAS/R
- 5 Data Intuition
- g3 AtRo] mF(FL)nt A4 &)
> . - Data-driven problem-solver

u a5 fr—
= O AS ol




Aptitude for the Data Scientist

- Hlolg} njole

A
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- AR AstE /99 2FH/85A w7 L 97 T =7 59
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Quantification =

BIRE AIAE Al Z78o] Hol &

=
=

93 A=Al

AIZk0] 7|3}

The Measure of Reahty
39 #HZ 72 AAEY
ERAY Quantification and
Western Society, 1250-1600.
dmalc W, 32 AH|(2005)
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My Thoughts about (Big) Data and Data Science

Data = Information = Knowledge

Big Data = Data : structured and unstructured

Statistics = Basic Tool of Data Science

Data Science = Science

Information and Knowledge from Big Data : Cue and Prior Data

Self-examination and Innovation

= &= ®) =) = ®) .
oA & &5 zr XAS FAsplune AT EE s AT EO]ax suan xo
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Data - Unsiructured Text Daiia

O o] Bopo] 7| H AL} QAEYI Aol 7IAF =419 tof =At= =
2R ") A3 3HA}E (unstructured data)o|t}.

O olzfsr Atm+ #A]-&0{(document-term) JES FHHSIH At
gl%(frequency)= o] F0{ZItt.
- 809 A|ZHA AW BA : Word Cloud/SCA/MCA

O &4

1%

o= A St E (structured data)Z2 Fgo] HQ
O|E{(proximity data)

olst AlZks} 71 MDS

. K-means CA

: SVM(Support Vector Machine)

gl
W mlo
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[A21] 4gAohgl Ine e 5 20 MCAREER ST EA

Choi, J. and Choi, Y.S. (2014). Standardizing Unstructured Big Data and Visual Interpretation Using
MapReduce and Correspondence Analysis, 7The Korean Journal of Applied Statistics, 27(2), 169-183.

1) ©@o] N&Est & #ASE (Structured Data) : = 719de 2719 S35 o]27(2012.01-2012.12, =7 A 21 5)

[ — - %
| HusEE Unstructured | B4 A A ER IS B (R EEA)
ata
= Input Data > e 2 N
% Intg:::i:::'ata AR Az A A7 TR A syl 19 BdE e & A7)
E . A
g % == S BUEARE AW 187] BUEH B 43 494 AT Basl
g Map A A A7} 20119 387] o] F A& 07 199 &3ttty 319 wEFTh A
5  oistribution : e = . PN BAE2E HAE G} 2 Bst) 2N 93892 Pol
& < 3 2H°ﬂ SE OIME(9247) = 144 AR ARG KT &4, 59023, g,
Transform Reduce Zguzly Zofe Qd2s Alsyle 28 8 A ua 921 10—4 Skl 2}
) = = / 2 sk}, voje 391614 IOHE 7A dk=t
Struceured Nog BAE A=A 7} Ey_fﬂn} Foled A e i} 5AE 45 129,
} = g A 23% 0 13909 £RTh old B AL HEAE HolT, o}
- Output Data ; : N Eol 87w A28 2399 f;:kﬂ LA o AL LRl Fo = 859
Z Cleaning o] 221 100¢ A A9 ek,
= \ Groupin /
s . ¥ S
; AnaIYSiS Statlstl:alschnalysis < ‘o;l-a— gx-" H—E— 2013'& 3‘%‘ 310E|>
[ L Visualization y




2) 22 (Correspondence Analysis)

HYZFTV

Dim2

T 7 BE
. i3, 4843 48 40 dgig 93|
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01 X](2017). A Study on Clustering Methods for Proximity Data in Text Mining.
$9(2018). Comparison of Term Weighting Techniques for Text Classification.

ox oX

[HAE #A/E57 A Z=2AA]

[1EA] A At= A}
BYRS, S48, 8ol A

[25A1] *A-80] ¥1&3H Ad(document-term frequency matrix)
gAE Ate gyl

[3EA]] +A]-80o] 7[538E A (document-term weighted matrix)
&0l 5RE9 SRS Hr IRl £

[4THA]] XA -siAlo] 715388 ABA(document-keyword weighted matrix)
=T et 8o THY

[5TA] 733} =

MDS®} k-means CA SVME o] &5t 7jA] &5




[19A] B18& Ahzo] A

EER ~ 304 gz w4
A3t A] 9F2 PDF mpd PDF mto] X8 & AL 80] 2&
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, TR BHEE M0 EAV) S2H) A, 409
. I I
Entrepreneurship Korea | R, 387
Entrepren 05 o4
‘', 324
|SSN 2508-1675 =L
AR 204
T A « Oojg] B4 mz g @ R
>m <-
- - = tags_matrix("F:/USI| S HHAZA__
THA AAU=go =9, HA tags. 5 ")
> m[1:5,]
FUis=el 39, A0l Vioov2
oI B3| 0|E{Q} CHEO| KA O.H f” 'Ej E” Ql 1 ﬂ EH 9,1 1. : 1 A 1413
AE[EQI0| Aot B2, oz S em ao
tptefal o]ef Kt OJ4 4 2 e
5 Jlel 344

R: X-pdf
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[28A]] &X4-80] 81&38 MM (document-term frequency matrix)

20169 = FAIRIZAE] A+tA &A A47E 24-80] §l=°3H
A BAIEARR] A4 A4 107 FREAA L7
A ¢ 7]HoA 20161 gt off &QF UXtet FU|eEE 34371 PDF ot
71 Al ID EH'%ﬁ 74 o4 B v I 2= ] < 1 B o & = 734 F4A
qowyNﬁggq- 1 A01 0 0 0 0 4 3 0 0
Q] A A RH ] L 2 A02 0 0 0 0 0 2 0 0
Aty 1Y 3 A03 0 0 3 0 0 5 0 0
oA AL A : : : : : : : : :
A EARRA LY 23 A23 0 0 1 0 2 0 0
£ 24 BO1 0 0 0 0 0 0 0
St e 1Y 25 BO2 0 0 3 0 0 3 0 0
A LS| 26 BO3 0 0 2 0 0 12 0 0
St Sy 7Y : : : : : : : : : :
st EH LY 155 | B132 0 0 0 0 0 2 0 0
156 | CO1 0 0 0 0 0 1 0 0
157 | C02 0 0 0 0 0 2 0 0
158 | CO03 1 0 0 0 0 0 0 0




[3EA] &4]-80] 7153838 A (document-term weighted matrix)

TF-IDF(Term Frequency-Inverse Document Frequency)

- oEA gof bRl VW YnelE
- =4 BA YolA 8o WEst 5242, AA BASOE 1 §oj2 maAF BAYF A4 TF-IDF o] ko

tf, , < lo

\
|

N
s " df!

0Q

w,

y Y

- tf,, A BAOA oA gofof Tt Bz

2o ~ ~ makeTFIDF <- function(data){
ID =4 4 A A i | I 2= B = 1 B e S ..o SopA LA n=nrow(data)
A0l 0 0 0 0 8.041 0.573 0 0 p=ncol(data)
2 A02 0 0 0 0 0 0.383 0 0 TFIDF <- matrix(NA, n, p)
A03 0 0 3.951 0 0 0.956 0 0 rownames(TFIDF) <- rownames(data)
: ¢ c : : : : : : colnames(TFIDF) <- colnames(data)
23 A23 0 0 1.317 0 4.021 1.530 0 0 for(i in I:n){
24 | BO1 0 0 0 0 0 0573 0 0 for(j in 1:pA
25 BO2 0 0 391 0 0 0578 0 0 TFIDF[i,j] <- datali,j]*(log(nrow(data)/sum(datal,j]!=0)))
26 BO3 0 0 2.634 0 0 2.295 0 0 }
: f : : : : }
155 | BI132 0 0 0 0 0 0383 0 O__| TFIDF[is.nan(TFIDF)] <~ 0
156 COo1 0 0 0 0 0 0.191 ‘e 0 0 return(TFIDF)
t




[4FA] =A4]-384lo] 7}53s8E A (document-keyword weighted matrix)

[}

oo

[8o] e U]
8
® ';;_.}7‘“] 7_I~|> p7H %01%9] Eg_’l_[.’- 7]-25‘%]_}} 7'1]11\_!- E = (;17 ;27 "'7;p)t = n_lzt]-n
Al zo Yaro)H TR XA (elbow point) Z7|(Satopaa =, 2011)
A B2 AT B2 A9 8o PlE Aoz M
- Al 2A-3BAo tEE X = (2,,), t=1, ...,q B4
(‘) 20‘00 40‘00 60‘00 80‘00 10[‘)00 12(;00 14[‘)00
Terms
_9_01 _
D | g2 o = I PN A v I VN S N 8714 AE
1 AQ01 0 0 0 5.692 0 0.336 0 0
2 A02 0 0 0 1.897 0 2.018 0 0
3 A03 3.951 0 0 10.120 0 5.047 0 0
23 A23 1.317 3.548 0 1.265 0 0.672 0 0
24 BO1 0 0 5.195 0.632 0 0.672 0 0
25 B02 3.951 0 0 2.530 2.467 1.345 0 0
26 B0O3 2.634 0 0 13.283 0 2.672 0 0
155 B132 0 0 0 1.265 0 3.364 0 0
156 C01 0 0 4546 1.265 0 2.018 0 0




[52A] 70A ++%33} : Hierarchical CA(Ward Linkage)/Metric

MDS (#]& 80 117,820 -> 26,352)

> m3Data CD
L0l Lo2 LO3 404 LOS LO& an7 LOE LOS al0 A1l A12 BO1 BO2 BO3 B4 BOS BO&
401|0.000000 3.206805 3.446756 3.135831 3.112932 3.425774 3.164416 3.239197 3.120057 3.624077 3.458488 3.243560(5.951523 &6.0680E68 4.8088%¢ 6.1023594 5.427850 6.851673
A0213.206505 0.000000 3.4473585 3.136805 3.2459183 3,372051 3.121716 3.138945 3.078453 3,580831 3.373510 3.224884|5.888512 5.973620 4.765283 6.103320 5.337483 6.658822
L03|3.446756 3.447385 0.000000 3.235597 3.445325 3.479200 3.208754 3.371477 3.282020 3.629488 3.534736 3.306393|6.007731 6.026458 4.875460 6.174279 5.452535 &.9201498
A0413.135831 3.136805 3.235587 0.000000 3.150504 3.212510 2.943465 3.014069 2.964481 3,429519 3,248745 3.0728B47|5.837448 5.951662 4,716080 &.067601 5.327308 6&.807162
h05(3.1129832 3.249183 3.445325 3.150504 0.000000 3.33051& 3.0893575 3.207166 3.151760 3.604940 3.474772 3.318194|5.925730 &.015682 4.785269 &.002871 5.373061 &.837892
L06|3.425774 3.372051 3.479208 3.212510 3.330516 0.000000 3.148407 3.304958 3.220470 3.636024 3,513455 3.370602(5.984741 &.015938 4.B8659386 6.094700 5.445845 £.894734
407 (3.164416 3,121716 3.208754 2.943465 3,093575 3.148407 0.000000 3.041731 2.8938896 3,408736 3.221334 3.112927|5.833370 5.836283 4.673042 6.040274 5.309467 6&.765517
L0B|3.239197 3.138945 3.371477 3.014069 3.207i66 3.304958 3.041731 0.000000 3.029635 3.520874 3.372225 3.181459|5.840920 5.963889 4.647631 &6.089577 5,389803 &.832247
L0959 |3.120057 3.078453 3.282020 2.964491 3.151760 3.220470 2.93889596 3.029635 0.000000 3.350363 3.224326 3.002332|5.826901 5.899427 4.664486 6.042246 5.2B5818 &.761347
A10|3.624077 3.550831 3.629488 3.429519 3.604940 3.636024 3.408736 3.520874 3.350363 0.000000 3.671097 3.573772|6.115112 &.240692 4.857642 &,.304374 5.650000 7.017427
L11(3.458488 3.373510 3.534736 3.248745 3.474772 3.513455 3.221334 3.372225 3.224326 3.6710857 0.000000 3.407937|6.020923 6£.114658 4.9502031 6.188610 5.500348 &.898208
A1213.243560 3.224884 3.3063583 3.072B847 3.3181%6 3,370602 3.112827 3.181459 3.002332 3,.573772 3.407937 0.000000(5.958055 6.041648 4,.763086 6.119602 5.441414 &.B52R51
B01|5.951523 5.888912 &.007731 5.8B37448 5.925739 5.984741 5.833370 5.840920 5.826901 &£.115112 &.0200923 5.959055(0.000000 7.623281 &.747794 7.731151 7.163897 §.347855
B02 |&.0680868 5.973620 &.028458 5.8951662 &.015682 &.015338 5.89362B3 5.0963889 5.88909427 &.240692 &.114658 &.041648(7.623281 0.000000 &.779784 7.827627 &.545571 B.325572
BO3 (4.809896 4.765283 4.875460 4.716050 4.735269 4.B68386 4.673042 4.647631 4.664486 4.957642 4.902031 4.7630B6|6.747794 &.779784 0.000000 &.711388 &.295894 7,5888%%
B04|6.102394 £,103320 6.174272 6.067601 &,002871 6.094700 6.040274 6,089577 6.042246 6,304374 6,188610 £.119602(7.731151 7.627627 6£,711388 0.000000 7.065456 8,491877
B05|5.427850 5.337483 5.452535 5,327308 5.379%9061 5.445845 5.309467 5.389903 5.285818 5.650008 5.500348 5.441414(7.163997 &.545571 6.2955894 7.068456 0.000000 7.975529
BO&|&.851673 &.658822 &£.920198 &.807162 &.B378592 &.894796 &.765517 &.832247 &.761967 7.017427 &.898208 &.852891(8.347855 B.325572 7.5888%96 B.491877 7.975529 0.000000
ABE e fAMY L g2 e, SRS e
> round(dist,3)
B[ s AL WYZAEHE 2 MHAIH FOPEAEL L HHENHMG 2 EQTIH HIHLHLH SH2USHEH SH2USHEENE Stz EN Y
B sEHELH 0.000 0.077 0.100 0.102 0.0084 0.099 0.140 0.066 0.099 0.064
HyZHEsE4d 0.0m 0.000 0.063 010 0.038 0.097 0.107 0.061 0.107 0.097
HEHIH 0.100 0.063 0.000 0.122 0.068 0.121 0.121 0.080 0.132 0.118
FOEHEL L 0.102 0.1 0.122 0.000 0.105 0.130 0.152 0.086 0.125 0.111
HEENHHEIH 0.084 0.038 0.068 0.105 0.000 0.103 0.111 0.064 0.114 0.103
ELHLH 0.099 0.097 0.1 0.130 0.103 0.000 0.150 0.095 0.132 0.10
I HEHELE 0.140 0.107 0.121 0.152 0111 0.150 0.000 0,120 0,161 0.152
HENEY L 0,066 0,061 0,040 0,086 0,064 0,085 0.120 0,000 0.100 0,081
20} E 0,099 0.107 0.132 0.125 0.114 0.132 0,161 0,100 0,000 0.105
HEIMENES: 0.064 0.097 0.118 0111 0.103 0.110 0.152 0.081 0.105 0.000
712 §A 7] s 71 Jjer 73 Tte] A2l H+
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HAE B= BAMo|A AFS o] 8E= machine learning & X|Z=38r5(supervised learning) €12]& SVM
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QITh. CHIRIZE AoMH Mg MW 2uE wrEwel wuejAg 13 s}
o= SISk wlay), WelFE, 2R 52 WY HeiAl, =AlEA, B

& A = [4] 5 g
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