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Big Data 2| 2%

‘Big Data’ ?

‘Big Data’ as a misnomer(z2ig)? Big Bang wasn't big.
There was no bang.

‘Big Bang’
IT Features of “Big Data" : 3V —
1. Volyme Sizable
2. Variety Strong

Slow

3. Velocity

essence/identity(#&six &) of '‘Big Data ? 'Big Animal’

L . Elephant
=> “digital footprint(trace) data”




Big Data

highly detailed "digital footprint/trace data”
automatically captured/generated using IT systems / sensors

Maciej Beresewicz et. AlL.(2018), An overview of methods for treating selectivity in big data sources

Digital Footprint

"A digital footprint is the data trail left by interactions in a digital
environment; including the use of TV, mobile phone, the World Wide
Web, the internet and other connected devices and sensors.

Digital Footprints provide data on what has been performed in the
digital environment (e.g. what you clicked on, searched for, liked,
where you went, your location, your IP address, what you said, what

was said about you)”

® favorite apps
® websites visited
® messages sent
® videos downloaded
® pictures uploaded
® music downloaded
® games played
® comments posted

g crime

ot technology

anv(mnmem

fingerprint

tprlnt |

e e - cOmputer
susminabimy code pommunicalion

vard conwm web

4.
lto

d ligital==

- Wikipedia -

‘tyber shadow”

‘electronic footprint”

‘digital shadow”
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Big Data 2| Survey Error

Analytic features of Big Data

not designed for (statistical) analysis (organic data’, “administrative data)
non-probabilistic character

mediation of digital platform

unstructured / highly detailed

Maciej Beresewicz et. Al.(2018), An overview of methods for treating selectivity in big data sources




Survey Error

| Measurement | | Representation |

Target who you want to
what you want o
& B E ot Construct Population ask
Validity | COE’ crage
rror
the questions Samplin .
you ask Measurement Fra%]eg the list you use

to sample from

Ineligbie units

Survey
Statistic

Ineligitie units,

Groves et. al., Survey Methodology Figure 26 Coverage of  target population by 3 frame.

Big Data 2| Survey Error

representation
/coverage
of population

non-probabilistic sample

coverage of ‘entire’ population
data > coverage error 9 pop

unobtrusive / nonreactive

validity mediation of digital (cf. mediation of qugstionnaire)

p|atform CHEZANE IR 7E °|"—|;9| QIEH QoloRN,

/measurement 2|7t QASEAAL Sh= ALS|E daks A
- measurement error (intrude)sto 24, O E{= = =&3tn SA|0|

g
e unit = individual e unit = event (> social
- unit error action/interaction)
unit & variable ¢ variable = attribute » variable = (structural)
of interest - proxy variable position

= “unstructured” = “detailed”

~ LT




ATL9| Target population(A

A2l o .
A ==
2Ael 57 (B: Twitter) Big data

A=B “Twitter”

ASB online soslal
network

A?B "ot o olI"

E X

Big Data 2| Coverage
A1t i Big Data & 4%t £3 digital platform(B)

!

tsile S3Fo| HjojE +3 gH

o = —l
of o/ EH
7|EEA, 7IAS S0 oAt 052
23 (g 24 el

=}

complete enumeration
survey

E e 7H?_l, AFth > xiige ™
HCXE EHE)

(Ho)2rE > (AEH)7|Z(log)
Y > 13
A Z(in-depth) > 4tAfl(detail)
XE!X‘l HA‘I 9 OFX‘l EA‘l

PSR PE IMENE

case study

/25H)
with proper method of
calibration/adjustment (using

auxiliary variable)
- "big data survey"(?)

non-probabilistic
(sample) survey

(=1 ».5

=
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Cameron Marlow

I am a research scientist an
communities including the di
capital, and the incentives that impact social media production.

I received my Ph.D. at the MIT Media Laboratory on the topic of media contagion and weblogs. You might also be
familiar with my project Blogdex which tracks (used to track?) diffusion in the weblog community. The results of th
work and the MIT Weblog Survey can be found in my Ph.D. Thesis.

After finishing my Ph.D. | joined Yahoo Research Berkeley where | ran the Social Motives group studying the social
incentives in emerging applications such as Flickr, del.icio.us, and Last.fm. | joined Yahoo! Research and continued
my work on various topics related to social search, community evelution, and network topology.

FacebookO| &0{0FEt St= Z|C{ 9|
IRl = Atz|atsto] Z0{0f st 1t
Net £Z2 Zio|ct

In addition to my research, | currently manage the Data Science team at Facebook, and am engaged in trying to
understand how the data platforms of the future will change the roles of researchers in the enterprise and academia

email: cam@alum.mit.edu

i merentacter Facebook?| Data Science Team2
o M7} HERIS oD S,
Recent Papers

Structural diversity in social contagion

The Role of Social Networks in Information Diffusion

.
* Why Most Facebook Users Get More Than They Give: The Effect of Facebook "Power Users" on Everybody Else
* A6l-million-person experiment in social influence and political mobilization

.

Social capital on Facebook: Differentiating uses and users

A spectre is haunting social

sciences — the spectre of big data. SOCiaI big data

e individual
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big data

something social
» Weberian social action
« Simmelian sociation
» Durkheimian social facts

digital footprint data
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Non-proxy social
* social action/interaction
» speech act

Proxy social

Social (attributes of actors)

. Obtrusive Non-obtrusive
Obtrusiveness . . . .
(questionnaire/interview) (observation)
Sampling Sampling aee sermpalling

(complete enumeration)

the “Social”

Max Weber Georg Simmel Emile Durkheim
192 (1858-1918) (1858-1917)

Geometry sui generis,
meaning position emergent properties




Rediscovery of hidden dimension in Big Data

: “social action” as data Max Weber
(1864

“The devil is in the detail"

Big Data = detailed transaction data left in a digital
environment

"an action is 'social’ if the acting individual takes account Social action
of the behavior of others and is thereby oriented in its )
course”. Georg Simmel
(1858-1918)
— Max Weber

'sleeping beauties’ in detail fields of big data
: social action, Verstehen (Weber)
: sociation (Simmel)

Rediscovery of hidden dimension in Big Data
: “social action” as data

Socially Significant
Attributes of Position
Occupants
(e.g. sex, race, age, education,
occupation)

attribute — position €orrelation spurious correlation between
(idiosyncratic to tifne and place) attribute®and outcome

Intersecting Relations Direct cause

define a Position in Social — Social
Outcome

Structure

Ronald S. Burt. (1991). Structure : Reference Manual, p. 13

— FINE




unobtrusive/nonreactive data (FEH2/&70 Y O|O| )

"QEE M|t AFLTAE QIHF 22 HEXAE 7|XE ottt R2|&

O|H @RI Y = Y& CHUDH B0 X[LIX| A Q&8s A2 ObElA A
ZtsiCt,

QIEFet MEXAL= O AHA|7f LS| QIR A Qo2 A, 22|71 BAISHD
XSt AFS|E AEe A (intrude)Bt Q2 M, 0| EfEE XSt 0 SA|0
°“hwh5§1a§%ﬂ%%aawdxﬁmTEEW%QM%WHB
ArEE = S 20t oL 2l A ET ot 2A Q= JHEA Ktole] XHHof 9
of s SEY = ULk SHAEE JHTICH

2L}, 748 FEl Bt (objection)0| = 0| B E0| HHE0=2 AMEE(0

AME 9t ElCHE= Zdo|Ct!

RESEARCHYR

[ ] Nonreactive
UNOBTRUSIVE Measures in the A GUIDE 1O METHODS
MEASURES: Social Sciences

NONREACTIVE
RESEARCH IN

THE SOCIAL
SCIENCES

Webb, Eugene J
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Structured data vs. Unstructured data

Can be displayed
in rows, columns and
relational databases

Numbers, dates
and strings

Estimated 20% of
enterprise data (Gartner)

Requires less storage

Easier to manage
and protect with
legacy solutions

Cannot be displayed
in rows, columns and
relational databases

Images, audio, video,
word processing files,
e-mails, spreadsheets

Estimated 80% of
enterprise data (Gartner)

Requires more storage

More difficult to
manage and protect
with legacy solutions

Master Data vs. Transaction Data

Transaction Data vs. Master Data

Customer Date Product Code Price
Stefan Kraus 1/2/2017 | ScampaTelemark SkiBoot  SC1279 €50
DonnaBurbank | 1/5/2017 | ScamaTelemark SkiBoot ~ SCU1289 $150
Stefan Kraus 1/2/2017 | North Face Down Jacket NF8392 €450
Stefan Kraus 1/2/2017 | Garmin Sports Watch GM29384 €00
Wendy Hu 382017 Prana Yoga Pant PNS2734 $51
Joe Smith 4/1/2017 \_Garmin Sports Watch GM29384 $150

Master Data:
Customer

Master Data: Product |

Master data represents the business objects that contain the most valuable, agreed
upon information shared across an organization."'! It can cover relatively static
reference data, transactional, unstructured, analytical, hierarchical and metadata.?] it
is the primary focus of the infermation technology (IT) discipline of master data
management (MDM).

Master data is usually non-transactional in nature, but in some cases gray areas exist
where transactional processes and operations may be considered master data by an
arganization. For example, master data may contain information about customers,
products, employees, materials, suppliers, and vendors. Though rare, if that
information is only contained within transactional data such as orders and receipts
and is not housed separately, it may be considered master data.”*!

Transaction data is data describing an event (the change as a result of a transaction)
and is usually described with verbs. Transaction data always has a time dimension, a
numerical value and refers to one or more objects (i.e. the reference data).

Typical transactions are:

Reference Data:
Country Codes
State Codes

Zurich, CH
Zurich, CH
New York, NY
Albany, NY

Master Data: Location

« Financial: orders, invoices, payments

« Work: plans, activity records
« Logistics: deliveries, storage

records, travel records, etc.

~ LT




Big Data 2| 3 &/ (3T)

8|H0E & 22 HAE HO|H or EFHEM GO
(HAE HO|F g, EMM HO[H &

1. Traditional Data
(PHAl-5-d HIolH)

B

2. Text Data

3. Transaction Data

(1) Traditional Data: ZHH|-%’d GIO|E|{ (master data)

#2 *Employee data.sav [DataSetl] - BM SPSS Statistics Data Editor =8 X
File Edit View Data Transform Analyze Graphs Custom Ufilites Add-ons Window Help
SHe W -~ B0 H B e
[ [ [Visible: 10 of 10 Variables
] id H gender H bdate ‘ educ ‘ jobcat \ salary H salbegin ” jobtime H 4
| 1 Male 02/03/1952 15 Manager  $57.000  $27.000 %
2 | 2 Male 05/23/1958 16 Clerical $40,200 $18,750 98
3 3 Female 07/26/1929 12 Clerical $21,450 $12,000 98
4 4 Female 04/15/1947 8 Clerical $21,900 $13,200 98
5 5 Male 02/09/1955 15 Clerical $45,000 $21,000 98
6 6 Male 08/22/1958 15 Clerical $32,100 $13,500 98
| i 7 Male 04/26/1956 15 Clerical $36,000 $18,750 98
_78" 7“ 8 Female 05/06/1966 12 Clerical $21,900 $9,750 98
9 9 Female 01/23/1946 15 Clerical $27,900 $12,750 98
.10 10 Female 02/13/1946 12 Clerical $24,000 $13,500 98
[ 1 11 Female 02/07/1950 16 Clerical $30,300 $16.500 98
i 12 12 Male 01/11/1966 8 Clerical $28,350 $12,000 98
13 13 Male 07/17/1960 15 Clerical $27,750 $14,250 98
14 14 Female 02/26/1949 15 Clerical $35,100 $16,800 98 =
1 I¥]
==
[ '[IBM SPSS Statistics Processor is readyf ‘ [Unicode:ON'[ \ [
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Created Time Writer
2018-12-07 19:00: sophiakaito

Twitter for i None

-12-07 1800 sevjohn_nctzen  Twitter for | NCT

-12-07 1800 yuiri19_tao

2018-12-07 19:00: HS_OB_

2018-12-07 19:00: wsj053161

Twitter for i § @Dream
Twitter for | %84 park
Twiter for ;None

2018-12-07 19:00:: sturdy_feather  Twitter for  None

2018-12-07 1900: wilover_

Twitter for i None

-12-07 1900 mongmongag  Twitter for , None

-12-07 1900 lssgg
2018-12-07 1900 bamjswz

Twitter for s None
Twitter for s None

2018-12-07 19:00:: Mabi_Seanan twittbatnet None

2018-12-07 19,00 jumrye 0621
2018-12-07 19:00: dvracham

2018-
2018-

-07 1900 red_btsg|

2018-12-07 19:00: tahongtht

Twitter for s None
Twitter for i None
jasses  Twitter for | 9RUP, ER:

-07 1900 movement_0529  Twitter for s None
2018-12-07 19:00: Bhoing__39

Twitter for i None
uongg  Twitter for , AL JAEHY

APP  HashTags RT Coun)

0
2302
4040
f
495
mn
528
9464
242
50

0
9464
528
29
50

0
445

Full Text
@hi_romid74 BCh_ iUl A, Fo) A3 E 0] EMO REU0A.
RT @limeharu: 181207 SMile O~ A IS SIS H £ M OIS aNCT BAHES
RT @official izone: FNS7L K0 ZHAF A ZARLICH ¥Y B0l EHE PHASUT
RT @sik shine: 181207 R X H Q2R B2 E SN7HH S SRURIUM w2 F3H 73
RT @ASecyeon?77: HFE[DIE A 0TS HE 3 AHNSFASE AN FFLSH 20|
RT @BTS_twt: AR Tl e 25 WM7CHA FYTSHR CHE %3 ¥774x2 o
RT @Babybird lo: 2512 2 WM SHPE B 223 98 27| S 1[715 3
RT @iseulgiyou: ¥ 98| 4 Z 04, Myo| F2 527 w2 v 4 Hof 239 H 52749
RT @hiyang0404: <(HET 27117 > U £0M £2UAH B AIRIE. HE 100201212 X8
RT @daystar 990529: K| E0| & WMol 012 OFE2E +2720] H2|¥7|Y 7 nttpsy/teo
e W E ETR
RT @iseulgiyou; %] 4 F14, 4 g0| F2l 27 A UE 4 T 239 T S2749
RT @Babybird_lo: 2612] £ WWo] SHRE Y 22|23 98] 27| 8 745715 oY
RT @safe_abortion - #7842 SEf 28 D2E F75H: HERE & 121419 #9290
RT @daystar 990529; K| 0| %@ il0fl OIE OFE2E =130 H2/D71YHd hitps//tco
N 2§82 15 U2HE 58 +5 AATUE 2454 Bte &N
RT @mydariinghyun: 181123 W M7t 30| S8 2 MESHA 22D #TS #IAEHYUN #M

Reply
RT
RT
RT
RT
RT
kT
RT
RT
RT

RT

RT
RT

RT

(3) Transaction H|O|E{
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Object Entity Contents Relationship
Focus Association among con’;/laier?:cljngsthe Structural Positions
Attributes of Entities T in Network
ext
Analytic Multivariate Statistics NLP Network Analysis
Methodology Machine Learning Text Mining Graph Mining

Attributes of Entities

Contents of Text pammmmm— Positions in Network

Big Data 2| +=%!




SiciolE{ 2]

NEEEL L B £ry
B0 Ef M 22 2Ef . HEJLEEEUS O A
Data File 25 AW e et gls oz Mt HHHO| 9IS
(TXT, CSV = AM o HEf) o AZtHE ATV E
Database H2HBIE  MHstE GO|E £TO0| 80|  Holo] QST HUHSE
20} Glo|E| +7 g Ad3E A1 £9)
HOIEl HZ x|l BokDE AIAZH MOl 2R oxl Tlorol ol
APIS S3HHOIE +8 2 o2 HIOIE 58 Actol &
s . 2 Ao AAFCE AT
Web Crawling S3+ Aol ool g go gojgy * B EMIETEE £ A0
BlolE +7 =2 27 s parsing SH= A 2

UK 25

WEB crawling

news.naver.com

A 4¥ BT TN 4G WREA WA WA sAUY EX W vow:

M =28 A weA

R 5 GRS
O i smaan

0L £92 B2 o U 40U B
j e SR SHE DR, QR Y AL

HTML Z0|X| & 7}M &

& python

Parsing(§8 =X F&)2 Sl
Yots BX BEE H= A

HTML source

ZX¥ Data

EXHE HIOJHE B0 @1

urlOpen = urllib2.urlopen("https://www.clien.net/service/board/sold")

'<span data-role="list-title-text title=""
Y

while True:
try:
titleFirstindex = html.index(titleFirst, findex)+en(titleFirst)

irstindex)
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ol

API £ 0| 8%t 4|O|E 2|5 (cf Web crawling)

219l

Web2 2 HEHS

GlojE 2%

ClolE S
=
ma

Client Program
(Python)

Google

B == Resource server

- Fwitter)@

import tweepy

api_key = "elBXuDyQoelPuzE7jWdYBhrai”
api_secret = "4YShgj 62L3GIPK9b2J7Xdl
auth = tweepy.OAuthHandler(api_key, api_secret)

O7U3xHFQmb"

usrAccess_token = “64650455-LMWFDO QkEuLIpIPGfKKFyeh2ky

b

pi
usrAccess_secret = “EENOFAKuWBZWrEDORBIrOOhG6cy7uCUEXTTNfzXuSgpxe”
auth.set_access_token(usrAccess_token, usrAccess_secret)

api = tweepy.API(auth)
keyword_tweets = apisearch(q=u'0t0| ")

user_timeline = api.user_timeline(screen_name="moonriver365~)

user_followers = api.followers ids(screen_name="evegood99")
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1) MAE oo|e{o] HAa]: X0] M|

Bol 52
i

o] EAHEfZ

Stemming

) i

oo x| =tel

¥

A HE
(FALOI/5E0/HIRI0 §)

Bl AL oo|el
(FF27|Ah SNS, =2, ¥ §) HIOIE HXE|
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2) Transaction data 2| X{2|: network modeling
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1) Text Mining

Text Mining
Importance
Frequency
TF-IDF
> Cluster

Topic Modeling
Word Embeddin

2) Social Network Analysis
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LD1 (99.12%)

https://Ichblogs.netlify.com/post/2017-12-22-addconfellipselda/

hitps://www pinterest.com/pin/76420524906163543/a
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eows - Clustering

® setosa
@ versicolor

® virginica

Iris Versicolor Iris Setosa

Iris Virginica
http://www lac.inpe.br/~rafael.santos/Docs/R/CAP394/W holeStoryris.html
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Figure 5: Fear. Figure 6: Disgust.
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Figure 8: Sadness. Figure 9: Surprise.

A% 0ICI01 J1EHgeo tagged tweets) 2 2 X (YAE) [2ER -F]

Yerach Doytsher, Ben Galon, and Yaron Kanza. 2017. Emotion Maps based on Geotagged Posts in the Social Media. In
t Proceedings of the 1st ACM SIGSPATIAL Workshop on Geospatial Humanities (GeoHumanities'17). ACM, New York, NY,
e NEIGHBOR © ot USA, 39-46. DOI: https://doi.org/10.1145/3149858.3149862
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Google Cloud Vision API:
Label Detection (A2 214)) 29 0|0IXIES D01210t27?
Logo Detection(3IAF 210 Q1A
Landmark Detection (=013 Q14]) ST
Face Detection (A1g 22 2| & 2% 24)
Optical Character Recognition (2XH214l) S E
reCAPTCHA

1%0| AFZI: https://www.wadiz kr/web/campaign/detail/20802
2% 9%0): https://www.facebook.com/goyangcity
27| El: https://www.altpress.com/news/hello_kitty_creators_reveal_character_isnt_actually_a_cat/

=22 EX L 0I0IK 24 e

§_E
=35
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Unsupervised

* No labels
* No feedback

* “Find hidden structure”

X &&(Supervised Learning): CIOIE O CHEH SAIR QI HE0| =01 AEH0IA ZBFEIS 815 / dassification, regression

HIXI = &&(Unsupervised Learning): G OIE{0ff CH8H HAIZ QI BEH0| XA AEH A BFEIE 815 / clustering

23} 8t (Reinforcement Leaming): 0 0IFED} =011 2+ (state) Ol Chall O °”E(act|on)% FHot 0122H 0H Ba(reward)S 2OHA &5,
HOIHE= 24 (reward)S ZIH3Hmaximize)ot=S &t / alphago

L2 220 Had2 JIE0 U 28 YHES O WED FEotH 8 F= SgS i

* Labeled data
* Direct feedback
+ Predict outcome/future

Supervised

Learning

Reinforcement

« Decision process
* Reward system
* Learn series of actions
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Abnormal(Event) Detection
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Living Zone Analysis
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From the practical viewpoint, it is immediately
apparent that superhuman intelligence and
intuition are necessary to isolate this entire
aggregate of structural relations (the expression of
which is essential for understanding the works in
question) simply by means of textual studies, no
matter how profound and prolonged they may be.

Lucien Goldman 1980
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