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Anttp://www.youtube.com/watch?v=vkU2liaHZd4
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A03 Did You Know _We are living in exponential times A Must Watch Really
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AWe are living in exponential timesStfiftHappen013)
video on the progression of information technology
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Denmnentin

AWith an estimatectost of 604billion USD annually, dementia represents a
major growing economic burden fdooth industrial and developing countries, in
addition to the significant physical aminotional burden it places on individuals,
family members and caregivers.

ADementia affects about4 million individuals today, a number that is expected
to nearly double by 2030 and triple by 2050.

ACurrently,neither a cure for dementia nor a reliable way to slow down its
progress exists.

Aln December 2013, th&8 Global Dementia Summit in London identified the
better use of available data, resource sharing and researcher collaboration as
priorities.

AWith the ambition to find a cure or diseaseodifying therapy by 202%he G8
health ministers mandated th®ECD to report on how big data can bsed and
shared more efficiently for dementia research.

Ao ” °  OECE University of Oxford, marth 2015)



LECTURE CONTENT

ATraditional data processing: from data collecting to data analysis and decision
making

AThe new business paradigm

ABig Data: definition, potential, description, data sources

AHow Big Data creates value and how we measure the value of Big Data
ABig Data and the new school of marketing

ACase studies: Big Data applications




LECTURE OBJECTIVES

AUnderstanding the concept of modern statistics
AExamining Big Data sources and types

Aldentifying the importance of new technology
Alntroducing the concept of the new school of business

ARecogpnition of future trends BILL FRANKS
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TIDAL WAVE

Finding Opportunities
in Huge Data Streams
with Advanced Analytics




A\ Research Hypothesis

.
Predicting Water Point Location and Utilization -

The basic hypothesis

0 &

o he sexy jobin the next 10 years will be
statistician Or Data Scientist

Hal Varian
A Emeritus professor at the University of

California

A Economist specializing in microeconomics
and information economics,

A Chief Economist at Google
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Nova (Big) (L2aid era dionssrzaloktet:

Ahay2gyir OAf2 12YLIFYyAc2S o6A LY¢ (12 I
I 02 aS Y20S LJ a lBigiDatkdnéefptd: 2 dz6 A @2  LINJ
|Qcorp=f (podatak, model)
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poslovne paradigméstatistika i nauka o podacima se podrazumegva
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tehnologije u potpunosti zameniti ljude.
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Tradltiiomdly- Flow diagram of Data Analysis Process

Adata processing for analytic purposes followed a precise procedure.
AData sources involved primary and secondary-seelictured data.

AThe modelled, cleansed data was then loaded into an enterprise data
warehouse.

AModest amounts of structured data were created with stable data models.
Analysts, then, used data analytics tools to run more or less advanced analyti
Data volumes In traditional data warehouses rarely exceeded several terabyte

Data

Analysis

Interpre-
pretation
of results

Research
Discussion Question
Answered
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Getting data Feel for Goodness j| Hypotheses
ready for analysis data of data testing

Editing data Mean Reliability | | Appropriate
Handling Blanks | [Std Dev Validity statisfical
Coding Correlation manipu-
Categorizing Frequencies| laltions
Creating data file

Programming
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Time Imecd RirReaente teab g Oy e Ryetapinent

A1980s:ERP eraEnterprise resource plannibgsiness management software
usually a suite of integrated applicatianghat a company can use to collect,
store, manage and interpret data from many business activities)

A1990s:CRMera- Customer relationship managemasta system for managing a
O2YLI yeQa AYUSNIOUA2Yy&a GAU0K OdzNNBY

A2000s:e-commerce era
EB =Bl + CRM + SCM + ERP

(Izvor:IBM)

Volume

A2010s:Big Data era

Velocity

Variety
BIG
DATA

!

Veracity



Business paradigms have changed

Aln 1990data were scarceinterpretation was readily available
Aln 2013 data are everywherénterpretation is scarce

GLOBAL TRAFFIC MAP 2010 TeleGeography ) ROGERS

facebook




New School of marketing

AbSs {OKz22f YI NJ S SdedsunterSaarit: gelevait ¢ K | {
Interactive communication across the digital power channels:
AEmail
AMobile
ASocial
ADisplay and

Aweb
Five major trends characterize tldggital world
1) Ebusiness,
2) M-commerce, ——
3) Multi-channel buying, , SAC D'ANVERS
4) Social networking and 2

5) Big Data |
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5 trends (2).docx
5 trends.docx

Basic definitions

“BIG DATA IS DATA THAT
EXCEEDS THE PROCESSING
CAPACITY OF CONVENTIONAL
DATABASE SYSTEMS.”

EddDumbill MAKINGSENSE OF

BIG DATADOI: 10.1089/big.2012.1503 MARY ANN LIEBERT,
INC. VOL.1NO.1 MARCH 2013 BIG DATA

Bigdata refersto datatsetswhole sizein beyondthe ability of
typicaldatabasesoftwaretoolsto capture store,manage and
analyzeMcKinseystudy)



The FRotentiabbBBigdBata

At will be the difference of driving a car by night versus
driving by day;

An the first example you see only what your headlights
illuminate and in the latter you see the whole landscape

mmm) So be prepared for a real revolution

Rather than looking at segments, classifications, regions,
ANRdzLJA S 2NJ 20 KSNJ adzyyYl Nal

the individualsall the productsall the parts,all the event,
all the transactions, etc.
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lzvor:IBM

Volumec can be measured by the sheguantiity of transactions, events, or

amount of history that creates the data volume

Variety ¢ assortmentof data Gtructured: linear trend +unstructured

exponentially trend)

Velocity ¢ about thespeedat which data is created, accumulated, ingested,

and processed
Volume

+ Terahytes

+ RecordsfArch
+ Transactions
+ Tables, Files

Veloci

+ Batch

+ Realnear-time
+ Processes

+ Streams
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Variety | Value
+ Structured + Statistical
* Unstructured + Events
»  Multi-factor = Correlations
- Probabilistic « Hypothetical
oz
//«’ Trustworthiness
+ Authenticity
- Origin, Reputation
« Availability
+ Accountability

Veracity




1 byte
Kilobyte

~1000 (10%) bytes

Megabyte
~1000000 (10%) bytes

Gigabyte

~1000000000 (109 bytes

Terabyte
~1000000000000 (102) bytes

Petabyte

~1000000000000000 (10%%) bytes

Exabyte
~1000000000000000000 (10%%) bytes

Zettabyte

~1000000000000000000000 (107?) bytes

Yottabyte

~1000000000000000000000000 (10%4) bytes

Source: Nokia HERE, Forbes, Idealab, GE, ITF calculations.

Data size scale

Y £ " " LN £
A / Nanel’ N L7 /S

O

25 gigabytes: data analysed per hour by
Ford's Ford Fusion Energi plug-in hybrid

60 gigabytes: data gathered per hour by
Google's self-driving car

240 gigabytes: data gathered per day by
Nokia HERE mapping car

30 1erabytes: data produced by Boeing 777
on a transatiantic rip

Several patabytes: traffic data stored by
INRIX to produce traffic analysis for e.g.

Google traffic

L zenabyte: Total amount of visual
information conveyed from the eyes to the
brains of all humans per day in 2013.

4.4 zenabytes: Estimated size of the digital
universe in 2013

44 zenabyies: Projected size of the digital
universe in 2020
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Big Data annmurarnije

HzpemTaparse 1 BH3vaTM3aL]a

AHATHTHES (TPATHOHCHAMHA H CAEPEMEHA )

AnanuTiuea cknanumTa nonaraka 1 Data Mavts

"Opraunzaumja’ baza nmogarasa ¥ anaTta

Omepamors §352 MOIITIES (CTPYETYHRPERS, HSCTPVETVEDERS H IMTFCTDVETVHDEHS)

elpmennme wHd21HH o eE e9rol o daddainp]

CurvpHocHa MHppacTpVETVPa

PenvunanTtHa drismara madpacTpyETYpa

(Izvor:Hurwitz, NugentHalper& Kaufman, 2013)
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Informatiomn

Datathat is (1)accurateand timely, (2)
=) SPECIfic andbrganizedfor a purpose, (3)

presented within acontextthat gives it

meaning and relevance, and (4) dandto

an increase in understanding and decrease

in uncertainty

Read more:
http://www.businessdictionary.com/definiti
on/information.html#ixzz3ANIGc|6m



http://www.businessdictionary.com/definition/data.html
http://www.businessdictionary.com/definition/accurate.html
http://www.businessdictionary.com/definition/organized.html
http://www.businessdictionary.com/definition/context.html
http://www.businessdictionary.com/definition/sales-lead.html
http://www.businessdictionary.com/definition/uncertainty.html
http://www.businessdictionary.com/definition/information.html

AThe main characteristic of past couple decades is that DATA has increasing!
0 S O 2 YhStruaturedé Y
AText
AAudio
AVideo,
Almage,
AGeospatial

Alnterpet data: Not all unstructured data is usefi lots of it is
AClick streams noisdll

AlLog files Distinguishing between signal and noise has

been a challenge for time immemoriabut

the main difference today is that we are using
digital technology to separate the wheat from
the chafe




| etts aaldics som @ pepepeative:

Digital Information Created, Captured, Replicated Worldwide

Exabyles
1,800

1,600 |

Tenfold
e ' ovD
Growth in RFID
IR Y S Osgital TV
FiVQ Yeal'Sl MP3 playoers
o ' Digital cameras
Camera phones. VolP
Medical imagng, Laplops
Datacanter applications, Games
Salsliite images, GPS, ATMs, Scanners
Sansors, Digtal radio, DLP theaters, Tolematics,

Peaear-10-paer, Emall, Instant messaging, Videoconferencing

CAD/CAM, Toys, Industrial machines, Security sysiems, Applances

2006 2007 2008 2009 2010 2

The internet had 10718
bytes of data in 2011

99.9 % rubbish; still
10715 bytes of
usable data

IDC/EMC white paper 2008



NPOLIEHAT MOJaTaKa Koje
OpraHM3alMja MoXe aa
TIPOITECHPA

Alzvor: IBM
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Global Mobile Subscriptions (millions)

8%
685

2019 61%

9168 5629

Smartphone W Feature/basic phone Mobile PC/Router/Tablet

Source: Ericsson, 2013.



cSmalldata:

Sentiment towards the economic climate
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oSmaldata vs Big datee

and in Social Media

- Twitter text
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Vehicle traffic _ B Telephone traffic

Piet Daas, Statistics Netherlands



CS Tha8iBidiroPriee GeodRraject

ACollects price information over the Internet to compute a daily online price
index and estimate annual and monthly inflation.

AThe online price index is basically an average of all individual price changes
across all retailers and categories of goods.

AMore than half a million prices on goods (not services) are collected dally by
GaONF LIAY3IE GKS O2yuSyid 2F 2yt AYyS NJ

AThis is not onlfive times morewhat the US government collects, it is also
cheaperbecause the information is not collected by researchers who visit
thousands of shops as they do for traditional inflation statistics.

AFurthermore, unlike official inflation numbers, which are published monthly wit
a lag of weeks, thenline price index is updated daily with a lag of just three
days.

Source: OECD (2012).



Dailly anlime pritecinddexy bibiid §tStete 20292012
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Online Index CPl (nsa) Source: BPP - PriceStats - State Strest

Source: OECD (20129).



Esttorita:
Mobile positioning) diataféorintéeraaioorad k taarebbiaigtics

AThe methodology for the compilation of international travel statistics, whists
passive mobile positioningwas developed jointly by the Central Bank of
Estonia, the University of Tartu aRdsitiumLBS.

APositiumis a company that collects and processes anonymous data from mobi
operators with statistical models and extends these data to the general data se

AThis methodology gives a reliable overview as regards the physical persons
crossing the Estonian border to travel abroad (outbound travel) or to enter

Estonia (inbound travel).
AThe mobile positioning data are anonymous.

AThey are processednalysedand presented by using a methodology that does
not allow for any kind of identification of the phone number or phone owner.



CSS Gongitel haigigisti faieS ehre MBS

AGoogle Insights for Search provides statistics on the regional anebtised
popularity of specific keywords.

AWhere keywords are related to specific topics such as unemployment, Google
Insights can provide rediime indicators for measuring and predicting
unemployment trends

AAS[(itasand Zimmermann (2009), for exampénalysethe predictive power of
1 Sé 2 2 NR aArkeitz@nf{ORArbeitsagentue o0 adzy SYLJX 2e Y S
FASyOeev FT2NJ F2NBOFaUAYy3d dzySYLJX 28 Y
forecast based on these keywords indicated changes in trends much earlier
than official statistics

ASimilar conclusions have been drawnsy! YadzNJarcucci(2010) for the
United States and b$uhoy(2010) for Israel.

AGoogle Insights for Searchas a service by Google similatGoogle Trendgroviding insights into the search
terms people have been entering into the Google search engine. Unlike Google Trends, Google Insights for Se
provides a visual representation of regional interest on a country's map. It displays top searches and rising sea
that may help witrkeyword researchResults can be narrowed down with categories that are displayed for each
search terms. On September 27, 2012, Google Insights for Search was closed and merged into Google Trends



http://en.wikipedia.org/wiki/Google_Trends
http://en.wikipedia.org/wiki/Keyword_research

Austiraliia: usecod s sailtitddmagech faigagualitukel seasististics

ASatellite images are being used in the area of laoder and in a research
programmewhere agricultural landise features are employed to estimate
particulartypes of crops.

AThe spatially generated features are utilized as input into statigticalels
created to perform calculations in the compilation of agriculture statistics.

APotentially, they can also be applied to the compilation of fisheries and forestr
aswell as environment statistics.

ATheraw data are accessed and processed otlguded SNIISNJ 2 F UK
aeausSyY 2Z2dziaARS 0KS canpdtingdnégranmnént. f 2 NH |

AThe image analysis algorithms for extracting spatialdasel features are
developed inoint research with university collaborators

AThis involves development afgorithms, spatial and timeseries models, geo
coding systems and statistical estimation processes



Tine \NaiivonnaR Badsadtisttiite OblColbinbsauSeS GRS latgptovienpro
traffic ciraulkatmnaadddc servesaspapidirfor tasperdtstatistics

AWith this method, cars do not have to stop at toll booths; insteadelectronic
tracking device installed in the vehicle is read when it enters the.toll

ASuch dynamic tolls ensure a high level of comfort, safety and service.

AThe tracking device also contains all the information concerning the vehicle,
which complements that of the National Single Transit Register.

AThus far, this new method has been tested in 10 toll stations in Colombia and
already enhanced control of traffic flows and has led to the strengthening of
transport statistics.



Tramsoti & Logipttic s Clindlanpge

ACurrently,approximately24 % of heavygoodsvehiclesin Europerun empty
(Eurostat,2011)

ATodayl.5 %of the EUGDPare dedicatedannualyfor solvingthe problem of
traffic jams

(http:// www.siemensrs/ hitech/ 2/13, 2013




Big 2ate- Data Ssowces's

ASensor equipment

AGlobal Positioning Systems (GPS)
ASocial media

AViobile networks

ASatellite

ACCTV technology

AForecast systems

Anternet

AVehicle diagnostics

AApplications

ATraditional enterprise data from operational syste

ACommercial external data
A




Precision of geo-location technologies

@+

MAC address (WIF) GPS (GNSS) Cel tower triangulation

Altomatic image recognition (video) Mcbile telecom
Fadal recogniion/tradking cell (tower)

A-GPS (GPS+Cel tower)
Hybrid GPS (GPS+WIF)

// //
I i

5-10m 5-50m 100-300m 100m to kms

Global Navigation Satellite System (GNSS)
MAC- MediaAccesSontrol addresses (MAC addregsgsnique identifiers gllocated to individual devices such as a laptop
computers, mobile phones, tablets, WiSy I 6 f SR OF NAX SGi0OX0




Transport mode detection via Smartphone sensing

Transport mode detection - Tri-axial accelerometer profiles for various travel modes

Z-axis

LY YR R—-——

metro

Adapted from (Feng & Timmermans, 2013)
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Individuals’ time-space trajectories are powerful identifiers

IaUtude
longitude

People’s patterns of movement in space and time are repetitive and
predictable. These trajectories are powerful identifiers - like fingerprints




CS Predictive Analytics in loglistiics

Apredictiveanalyticscan be used to enable transit operators and
managers to makéastdecisions for near redlme adjustments
of vehicles or services

ACompanies focused on logistic management and transportation
historically used data warehouses and business intelligence
tools to report on and analyze customer behavior, optimize
operations, and build advanced routing solutions.

Elie Tahan




Examplel. Optimize routing

APredictive analytics is typically used with data warehouse solutions today to
optimize routing of vehicles, crew and goods

ASuch routing is fundamental to providing the lowest possible cost of
transportation to customers while maintaining margins

Alt is also critical for understanding potential maintenance challenges and
safety issueghe choice of optimal roads, boundaries, travel time

Optimized routes

F

f /% flight network
v

\




Examyple2. Traffic acdibkartt

AEach year, nearly 1.3 million people die and between 20 million and 50
million more are injured as a result of road crashes

A3% of GDP as a result of road traffic crashes
Als there araffic accidentalong a specific route or roadway?

AAnalytics enable dispatchers to gdlive knowledge they need to reroute
those vehicles as events occur to get riders to their destinations on time.

| (P | S f i858 K AY
> | Rt - o
W
5 ¥ - *" 3

» ot

Predictive Analytics
More than 4 nitored metrics reduce accident




Extanpiée33
Improving CGusiamnee Patanevasdpsps
& LewdisobSemivice

ALogistics management and transportation companies seskatod out
themselves by becoming a reliable partner in the delivery of goods and
services.

AWhen successful, they are often seen as delivering a critical portion of the
supply chain.

AThey must deliver in a predictable and safe manner and offer transparency
Into the delivery process.

AAs business needs change over time, they must also intelligently forecast th
likely impact so as to have the right transport vehicles, crew and facilities
available.

AHence, predictive analytics has an important role in assuring proper plans

are madeSourceTransportation Analytics Driving efficiency, reducing congestion, getting
people where they need to go faster, White Paper, Xerox, 2012



Exanpiéeid
Assasamatbauh ddoordlol

of SEtutitly

AThe transport and delivery network is a hig¢solution data source

AApart from using data for optimizing the network itself, network data may
provide valuablensight on the global flow of goods

AThe power and diversity of Big Data analytics moves the level of observation
to a microeconomiwiewpoint

Indoor localisation and tracking of Wi-Fi bled devi inside a ference centre
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Extracting
Acquisition Cleaning
Recording Annotation
Storage

Heterogeneity
Volatility

Scale

Velocity, timeliness
Traceability, privacy

Appliications

Integration
Aggregation
Representation

Representativeness

Visualisation
Analysis
Modeling

Human input
Interpretation

Interpretation
Reinterpretation
Dissemination
Deletion

Value



Traffic incidents visualised using the Traffic Origins approach
(Expanding circles indicate incidents and the surrounding traffic conditions)

accidents

heavy trafiic

breakdowns

"

incidents-—4

Source: Anwar, et al., 2014.



Pick-up and drop-off points of all 170 million taxi trips over a year in New York City

h u bca b HubCab s an interactive visualization thot Invites Toxi Fickup Taxi Dropoff
you 10 explore the ways in which over 150 million
taxi rips connect the Clty of New Yorkin o given !
year.  Show me how It works.

Source: MIT SENSEable City Lab.




Dynamic map illustrating the levels of activity within Rome during a Madonna concert
(real-time data created through interpolation of mobile phone usage)

Madonna Concert
Cellphone activity in Stadio Olimpico Rome
2006-08-06

19:00

i i
marning afternoon evening

Source: WikiCity Rome. MIT SENSEable Citv Lab.



Differential smartphone penetration bias in Washington, DC
(visualised through geo-referenced tweets)

Geo-tagged tweets by smartphone type

Source: https://www.mapBox.com/blog/visualising-3-billion-tweets/



How tio inttegrateréabtime dataimtoimssitition3?

. i 10-20 21-60
w ¢ KA a RIF U YI| e ( Twitter Comments With Keyword "Earthquake”
sources. ek Vg 0rE [ 1205
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|
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How to integrate reatime data into
institutions?

Population Exposure Populat:on per "1 square km from Landscan 2005
0 5 CINE00° | 500 1000 5000 10000

121°W 120°W

| K|

USGS Twitter Earthquake Detector (TED)
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NThe Future Belongs to t

% National Strategy for Big Data is a global trend

J
o Ug, O" EC $ AOAS mvattin R&D éhdif daa FeéhAology (Mar 2012)
o Japang O" AOEA 300OAO0OACU i1 50ETC "EC $AO0AG A
2012)

% Korean Government’'s Response ‘

e Public -Private -Academic Partnerships
- Big Data Strateqy Forum &£ O | AOEAO Al AT UOGEO AT A &£
- Xorea Big Data Forua &1 O | AOEAO CcOil xOE AT A ET AOOOC
e National Master Plan on Big Data

O
O
Y

@)

- established by 5 concerned ministries including National Science & Technology
Commission and Ministry of Education, Science and Technolo@ec 2012)

- Identifying national agenda for big data use and its relevant infrastructure to ensure
applicability and benefits to the public



) LJallel & 1N runlitc Sector ol 1lorea

3Vs in Reality? |
"o Using big data means handlin@, ! 23 #% , %6 -©) Odafkbnly?
- For example, what if@dministrative data &in public sector ?

O #0lul@ he Abedads®it can provide greatemNSIGHTSfor reproduction
of data

e& EOOO 3 0ADP EOS8
- to develop a system that can crosknk huge amount of administrative data
kept by different government agencies
e0 OOEI OEOU 4A0OEO EI ¢mpo AOAS
- Prevention of criminal incidents by predicting the location and time of crimes

- Early detection and prediction of natural disasters

- A traffic accident reduction scheme with a bottorrup method (Citizen
Participation)




Caunthy lexed |- UK

AOpen Data White PapeiUnleashing the Potentia;abinet OfficeHM
Government, 2012

AOpen Data Strategy Department for TransportGreat Minster House, 2012,

ABig and Open Data in Transpoifhe Parliamentary Office of Science and
Technology, 2014www.parliament.uk

ALKS D2OSNYYSYl A& &adzLILR2ZNIAYy3I GKS |
with £14 million to make data routinely collected by business and local
government accessible for researchers, including for transport research at
Leeds and Glasgow Universities.

AThe Government has also established a new Transport Systems Catapult,
overseen by the Technology Strategy Board (TSB).

AOver five years it will receive £46.6 million from TSB and £16.9 million from
the Department for TransporfT). It has specific objectives to encourage
the analysis of big data.


http://www.parliament.uk/

In the United Statesalone

GhdzNJ N5aSINOK aK2g¢ga> 0KS RSYIFYR F2NJ LIS?2
(including machine learning and advanced statistical analysis) could outstrip current
projections of supply by 50 to 60 percent.

A By 2018, as many as 140,000 to 190,000 additional specialists may be required.

A Also needed: an additional 1.5 million managers and analysts with a sharp
understanding of how big data can be applied.

Companies must step up their recruitment and retention programs, while making
substantial investments in the education and training of key data persannel

http://www.mckinsey.com/insights/strategy/are_you_ready for the era_of big da
October 2017 ‘



MGI_big_data_exec_summary.pdf

BDwsDB &svAal vl Wl ddLDus. DL

AAlinvolves machines that can perform tasks that are characteristic of human
Intelligence. While this is rather general, it includes things like planning,
understanding language, recognizing objects and sounds, learning, and prob
solving (by John McCarthy, 1956)

AMachine learnings simply a way of achieving Al. (Arthur Samuel, 1959
ADeep learnings one of many approaches to machine learning

|
- Artificial Intelligence

Machine Learning

a!'L A& UKS b
- Andrew Ng

[ Deap Learning

-

L
|




Datia ssrantists

AData scientists can be invaluable in generating insights, especially from "big
data;" but their uniguecombination of technical and business skjll®gether
with their heightened demand, makes them difficult to find or cultivate.

AThe data scientist role is critical for organizations looking to extract insight fron
Information assets for "big data" initiatives and requires a broad combination o
skills that may be fulfilled better as a team,

Data Science Skills

ADatacuration managementand preparation.Data management skills are
required to build the relevant dataset used for the analysis.

AAnalyticmodeling for discovering relationships within data and detecting
patterns.

ABusinessnodelingand analysis
AdSoft" skills are essential to this role, includinGommunication
Collaboration LeadershipCreativity Discipline Passion.

ASource: Gartner B3 oo e Eoer

Data Scientist (n.): Person who is better at

statistics than any software engineer and better at
software engineering than any statistician.
&~ ey Reweet W Favolte  eee More




10 Madtineel baainmy Methibdbdhbidry Oyt Dot iBaientist
Siutdkiknaw

o o To To Po Do Do To Do Do

Regression (LRM)

Classification (logistic regression)
Clustering (K -Means)
Dimensionality Reduction (PCA)
Ensemble Methods

Neural Nets and Deep Learning
Transfer Learning

Reinforcement Learning

Natural Language Processing

Word Embeddings

https://towardsdatascience.com/1
O-machinelearningmethodsthat-
every-datascientistshouldknow-
3cc96e0eeee9



DATA SCIENTISTS

e 14,000 data scientists will be
neededby 2017 while there are
currently about 100 in Korea.

e Data Scientists should be
cultivated in public and private
sector.

- have to come up with strategies to train

big data specialists to cooperate with
private, academic and research sectors

- need to develop a curriculum to foster data
scientists by concentrating on business
analysis, statistics and IT studies

15/15



The ease of capturing big data’s value, and the magnitude
of its potential, vary across sectors.

Example: US economy Size of bubble indicates relative
contribution to GDP

il Utilities Haanh care  Compuers and other slectronic products

Matural resources

Inforrmation
Manufacturing '
Finance and
insurance

Professional services — ——Transportation and warehousing
—— Real estate
Management of companies

—— Wholesale trade

Accommodation and food

Construction ‘. ‘

Administrative
services . Retail trade

Big data: ease-of-capture index’

#
Other services

Educational
.—senﬂces
Government
.—Arts and
Low entertainment High

Big data: value potential index

! For detailed explication of metrics, see appendix in McKinsey Global Institute full report Big data: The next frontier for
innovation, competition, and productivity, available free of charge online at meckinsey.com/mgi.

Source: US Bureau of Labor Statistics; McKinsey Global Institute analysis



Challenge

scientifically collected data
vs huge amount of data

Statistics Win!

e On the basis of mathematical
theories

e Represent target population
e Timely

Big Data Win!

e Quantity creates quality
e Statistics can be also biased
e MORE timely

e Survey environment is challenging

t he

I Mo d el

Dat a
- Chris Andersorny The End of Theory

L

are Wrong, but So
0 George Box
Del uge Mak efs




10 Most Fregguetii A selkdedu@itesiinDitd mtarseience
Interview

What isregularisatior? Explain L1 and k@gularisation

How Data Science differs from Big Data and Data Analytics?
How do Data Scientists use statistics?

Why data cleansing is important?

What is Linear and Logistic Regression?

What is Normal Distribution?

Difference between Interpolation and Extrapolation

What is a recommender system?

Between R and Python, Which one would you choose for text
analysis?

10| Explain A/B Testing

O© 0 N O O b WIN

https://www.analyticsindiamag.com/1®nostfrequently-askedquestionsin-data-scienceinterview/



The useebbigi g datarpsesantsanyarha bingdenges

Al egislative i.e., with respect to access to and use of data

APrivacy i.e., managing public trust and acceptance of reuse of data and their |
to other sources

AFinancia) i.e., potential costs of sourcing data versus benefits

AManagement e.g., policies and directives about the management and
protection of the data

AMethodological i.e., data quality and suitability of statistical methods
ATechnologicali.e., issues related to information technologies




BIGDAMAASIS AUAWNARIGIRIS HSBBHESSUE

wNever analyze personally identifiable information
ANever analyze confidential data
ANever seek tae-identify individuals

GDPR




Joint Research Rapid Prototyping ' Capacity Build

GOVERNMENT UNITED
NATIONS

i\

= - h .

PRIVATE SECTOR FOUNDATIONS
AND CORPORATIONS \ AND NGOs
|

N7
=)

X

OPEN SOURCE LOCAL
TECHNOLOGISTS ENTREPRENEURS

X% =

COMMUNITY
GROUPS

ACADEMIA



POTENTIAL LEARNING OUTCOME

AUnderstand the basic concepts of Big Data analytics
ARecognize changes in business environment
ARecognize new trends

AStart learning about the new school of marketing
AContinue with learning about Big Data technology

Learn to:
- Leverage bog dana Soods and archiCectanes

- Eapleas Mo by Asta Lan R
Pout rtire s

AR Bls V1 Tured Wid UnMRed tuved
@t pourt g d

- Uih PRMIATRG ARaR U0 18 ke
Bt Sadaloni

Judith Hunwitz
Alan Nugent
Dr. Fern Halper
Marcia Kaufman




Zakced....

Al aGNRY2YA &adz T FA&adl @SOGA dz AT @f | ¢
posmatrajuSky Survekaoy I 0 Ay LINRA 1 dzLJ 2l yel aft 2e¢e

| ST R A RNMZAAK @GFarzyalAaAkK uStlF e h
122A YSYyIROSNA AYlF2dz LINBYl &a@22AY |
Ab AYSE YSYIFROSNR 2 ag22AyY (ftA2SYGAYl

YS12YLX SGylZ @Iy {2y i 6&idtidprntip kdo i da2vezdama.A 2
AYI Rl 2S5 FaUNRBY2YAYlL yS2LK2RYy2 RI al
0SftSalz2LAYlF &t lTylLayz @A02Y NBI 2t dz
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AdUN)Y OAGlI yel 06dzLR2UNB02Y YyAOS NBG2( «
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ySoSalAK GStlao



: The Photopic Sky Survéy is a 5,000 megapiXeI photograph of the entire night sky stitched _together. from 37,440 exposure s =
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http://media.skysurvey.org/interactive360/index.html
http://media.skysurvey.org/interactive360/index.html

The future belongs to thoS_e
- who rule the data




10 Most Fregguetii A selkdedu@itesiinDitd mtarseience
Interview

What isregularisatior? Explain L1 and k@gularisation

How Data Science differs from Big Data and Data Analytics?
How do Data Scientists use statistics?

Why data cleansing is important?

What is Linear and Logistic Regression?

What is Normal Distribution?

Difference between Interpolation and Extrapolation

What is a recommender system?

Between R and Python, Which one would you choose for text
analysis?

10| Explain A/B Testing
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https://www.analyticsindiamag.com/1®nostfrequently-askedquestionsin-data-scienceinterview/
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