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The Information Age - We are living in exponential times! 

Å2008:

Åhttp://www.youtube.com/watch?v=vkU2liaHZd4

Åhttps://www.youtube.com/watch?v=lUMf7FWGdCw 

ShiftHappens2013:

Å03 Did You Know   We are living in exponential times  A Must Watch Really -
YouTube.wmv
ÅPublished on May 15, 2013
ÅWe are living in exponential times ! (ShiftHappens2013)

video on the progression of information technology

Contents by Karl Fisch, Scott McLeod, and Jeff Brenman
(update Feb 2013)

03 Did You Know   We are living in exponential times  A Must Watch Really - YouTube.wmv
did you know.pptx
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ñɼʘʥʘʰˁʠ ʛʨʘʜʦʚʠ ʠ ʚʣʘʜʝ ʠ ʜʘˀʝ ʬʫʥʢʮʠʦʥʠʰʫ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʠʥʮʠʧʠʤʘ 

ʢʦʿʠ ʩʫ ʨʘʟʚʠʿʝʥʠ ʧʨʝ ʜʚʘ ʚʝʢʘ, ʪʦʢʦʤ ʠʥʜʫʩʪʨʠʿʩʢʝ ʨʝʚʦʣʫʮʠʿʝ. ɼʘ ʙʠʩʤʦ 

ʨʝʰʠʣʠ ʧʨʦʙʣʝʤʝ 21. ʚʝʢʘ ʢʘʦ ʰʪʦ ʩʫ ʝʢʩʧʣʦʜʠʨʘʿʫ˂ʠ ʨʘʩʪ ʩʪʘʥʦʚʥʠʰʪʚʘ ʠ 

ʢʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ, ʧʦʪʨʝʙʘʥ ʿʝ ʥʦʚʠ ʥʘʯʠʥ ʨʘʟʤʠʰˀʘˁʝ, ʢʦʿʝ ʤʦʞʝ ʜʘ ʥʘʤ 

ʧʨʫʞʠ Big Data.

ɼʠʛʠʪʘʣʥʝ ʤʨʚʠʮʝ ʟʘ ʭʣʝʙ, ʢʦʿʝ ʦʩʪʘʚˀʘʤʦ ʠʟʘ ʩʝʙʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ -

ʢʦʿʝ ʦʪʢʨʠʚʘʿʫ ʦ ʥʘʤʘ ʚʠʰʝ ʥʝʛʦ ʦ ʰʪʦ ʩʤʦ ʙʠʣʠ ʩʧʨʝʤʥʠ ʜʘ ʦʪʢʨʠʿʝʤʦ -

ʧʨʫʞʘʿʫ ʤʦ˂ʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʝʰʘʚʘˁʝ ʤʥʦʛʠʭ ʜʨʫʰʪʚʝʥʠʭ ʧʨʦʙʣʝʤʘñ 

(Pentland, 2013). 



Dementia

ÅWith an estimated cost of 604billion USD annually, dementia represents a 
major growing economic burden forboth industrial and developing countries, in 
addition to the significant physical andemotional burden it places on individuals, 
family members and caregivers.

ÅDementia affects about 44 million individuals today, a number that is expected
to nearly double by 2030 and triple by 2050. 

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

ÅIn December 2013, the G8 Global Dementia Summit in London identified the
better use of available data, resource sharing and researcher collaboration as key
priorities.

ÅWith the ambition to find a cure or disease-modifying therapy by 2025,the G8 
health ministers mandated the OECD to report on how big data can beused and 
shared more efficiently for dementia research.

Åόˮ͍ͦͪ͘Υ OECD & University of Oxford, marth 2015)



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

ÅThe new business paradigm

ÅBig Data: definition, potential, description, data sources

ÅHow Big Data creates value and how we measure the value of Big Data

ÅBig Data and the new school of marketing

ÅCase studies: Big Data applications

LECTURE CONTENT



LECTURE OBJECTIVES

ÅUnderstanding  the concept of modern statistics

ÅExamining Big Data sources and types

ÅIdentifying the importance of new technology

ÅIntroducing the concept of the new school of business

ÅRecognition of future trends



The basic hypothesis:

άhesexy jobin the next 10 years will be 
statistician Or Data Scientistά

Hal Varian
Å Emeritus professor at the University of 

California
Å Economist specializing in microeconomics 

and information economics, 
Å Chief Economist at Google 
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Nova (Big Data) era donosi zaokret:

ÅhǎƴƻǾƴƛ ŎƛƭƧ ƪƻƳǇŀƴƛƧŜ όƛ LY¢ ƪŀƻ ǇƻŘǊǑƪŜύ ƧŜ ǇƻǾŜŏŀƴƧŜ ƪƻǊǇƻǊŀǘƛǾƴŜ ƛƴǘŜƭƛƎŜƴŎƛƧŜΦ 
! ǘƻ ǎŜ ƳƻȌŜ Ǉƻǎǘƛŏƛ ƛǎƪƭƧǳőƛǾƻ ǇǊƛƳŜƴƻƳ Big Datakoncepta:

IQcorp = f (podatak, model)

ÅUǎǇŜǑƴŀ ǇǊƛƳŜƴŀ ƻǾƻƎ ƪƻƴŎŜǇǘŀ ȊŀƘǘŜǾŀ ǇǊƻƳŜƴǳ ŦƛƭƻȊƻŦƛƧŜ ǇƻǎƭƻǾŀƴƧŀ ƛ 
poslovne paradigme(statistika i nauka o podacima se podrazumeva).

ÅYǊŀƧƴƧƛ ŎƛƭƧ ƧŜ Řŀ ǎŜ ƛȊƎǊŀŘƛ ƛƴǘŜƭƛƎŜƴǘƴŀ ƪƻƳǇŀƴƛƧŀ ƪƻƧŀ ƧŜ ǇŀƳŜǘƴƛƧŀ ƛ ōǊȌŀ ǳ 
ǊŜŀƪŎƛƧƛ ƻŘ őƻǾŜƪŀ ƪƻƧƛ ƴƧƻƳŜ ǊǳƪƻǾƻŘƛΦ 

ÅbŀǊŀǾƴƻ ǘƻ ƴŜ Ȋƴŀőƛ Řŀ ŏŜ ǘǊŀŘƛŎƛƻƴŀƭƴƛ LY¢ ƴŜǎǘŀǘƛ ǇǊŜƪƻ ƴƻŏƛ ŀ ǇƻƎƻǘƻǾƻ Řŀ ŏŜ 
tehnologije u potpunosti zameniti ljude. 

ÅbŜƪƻ ƳƻǊŀ Řŀ ǳőƛΦ tǊǾƻ őƻǾŜƪΣ Řŀ ōƛ ǘƻ ȊƴŀƴƧŜ ǇǊŜƴŜƻ ƴŀ αƳŀǑƛƴŜά ςdakle VI!!!



Traditionally - Flow diagram of Data Analysis Process

Ådata processing for analytic purposes followed a precise procedure. 

ÅData sources involved primary and secondary well-structured data. 

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

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



Joseph Schumpeter(1883 - 1950)

- tvoraŎ ǘŜǊƳƛƴŀ άƪǊŜŀǘƛǾƴŀ ŘŜǎǘǊǳƪŎƛƧŀέόŎǊŜŀǘƛǾŜ ŘŜǎǘǊǳŎǘƛƻƴύςάzdrava ekonomija 
ƴƛƪŀŘŀ ƴŜ ƳƻȌŜ ōƛǘƛ ǳ ǊŀǾƴƻǘŜȌƛΣ ǎǾŜ Řƻƪ ǎŜ άƴŀǊǳǑŀǾŀέǊŀȊǾƻƧŜƳ ǘŜƘƴƻƭƻǑƪƛƘ 
inovacijaέ
ÅtǊŜƳŀ ƴƧŜƎƻǾƻƳ ƎƭŜŘƛǑǘǳΣ ǊŀȊǾƻƧ ŜƪƻƴƻƳƛƧŜ ƛ ŘǊǳǑǘǾŀ ƧŜ ƛǑŀƻ ǳ ƪƻǊŀƪ ǎŀ 
razvojem tehnologije, i odvijao u 5 ciklusa, odnosno zasebnih industrijskih 
ǊŜǾƻƭǳŎƛƧŀ όάƭƻƴƎ ǿŀǾŜǎέύΦ 
ÅSvaki od navedenih ciklusa je jedinstven, predstavlja revoluciju za sebe, strogo
je determinisan razvojem tehnologijei traje manje od prethodnog



Timeline of Recent Technology Development

Å1980s: ERP era - Enterprise resource planning business management softwareτ
usually a suite of integrated applicationsτthat a company can use to collect, 
store, manage and interpret data from many business activities)

Å1990s: CRMera - Customer relationship management is a system for managing a 
ŎƻƳǇŀƴȅΩǎ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŎǳǎǘƻƳŜǊǎΦ

Å2000s: e-commerce era

EB = BI + CRM + SCM + ERP
(Izvor: IBM)

Å2010s: Big Data era



Business paradigms have changed

ÅIn 1990 data were scarce- interpretation was readily available

ÅIn 2013 data are everywhere - interpretation is scarce



New School of marketing

ÅbŜǿ {ŎƘƻƻƭ ƳŀǊƪŜǘŜǊǎ ŘŜƭƛǾŜǊ ǿƘŀǘ ǘƻŘŀȅΩǎ consumerswant: relevant 
interactive communication across the digital power channels:
ÅE-mail
ÅMobile
ÅSocial
ÅDisplay and 

ÅWeb

Five major trends characterize the digital world: 

1) E-business, 

2) M-commerce, 

3) Multi-channel buying, 

4) Social networking and 

5) Big Data

5 trends (2).docx
5 trends.docx


Basic definitions

EddDumbill, MAKINGSENSE OF

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

Bigdata refersto datatsetswholesizein beyondthe ability of 
typicaldatabase softwaretools to capture, store, manage, and
analyze(McKinseystudy)



The Potential of Big Data

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

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

So be prepared for a real revolution.

Rather than looking at segments, classifications, regions, 
ƎǊƻǳǇǎΣ ƻǊ ƻǘƘŜǊ ǎǳƳƳŀǊȅ ƭŜǾŜƭǎ ȅƻǳΩƭƭ ƘŀǾŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ all
the individuals, all the products, all the parts, all the event, 
all the transactions, etc.



Three dimensions of Big data(3 V)

1. Volumeςcan be measured by the sheer quantiityof transactions, events, or 
amount of history that creates the data volume

2. Varietyςassortmentof data (structured: linear trend + unstructured: 
exponentially trend)

3. Velocityςabout the speedat which data is created, accumulated, ingested, 
and processed

Izvor: IBM





Big Data ͊ ͪͻ͙͔ͭͭͯͪ͊͟

(Izvor: Hurwitz, Nugent, Halper& Kaufman, 2013)



Big Data Analytics 1. ͔́ͫͭ͟ ͙͙͊ͤ͊ͭ͊͟͡(text mining) 

-ͨͪͦͼ͔ͫ ͙ͦͣ͟͞ ͔ͫ ͔ͫͭͪ͊͟ͻͯͯ͞ ό͙͍͒͊͊ͯ͘͞͞ύ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͙͘ 
͔͙͙ͤͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͔͙ͭͫͭͯ͊ͤ͟͡ͻ ͨͦ͒͊ͭ͊͊͟ ͙͘ Big Data ͙ ͍ͦͪ͊͘Υ 
͒ͪͯ΄͍͔͔ͭͤ ͔͔ͣͪ͗Σ ͔͔ͭͪͦͤͫ͊͟͟͡ ͨͦ΄ͭ͊Σ ͎͍͙͋ͦͦ͡Σ ͦͤ͊ͤ͡͞ ͺ͙ͦͪͯͣΣ 
͎͍͙ͦ͒ͦͦͪ ͤ͊ ͔͊ͤͭͯ͟Σ ͙͍͙ͦͪͨͦͪ͊ͭͤ͟ ͔͙͒ͦͯͣͤͭ͟Σ ͍͔͙ͫͭ ͙ ͎͍͙ͦͦ͡ 
ͦ͟͡ ͼ͔ͤͭ͊ͪ͊ όcall center logs) ͙  ͭͪ͊ͤͫͺ͙ͦͪͣ΄ͯ ͔ͫ ͯ ͙͔ͫͭͪͯͭͯͪͪ͊ͤ͟ 
͙ͤͺͦͪͣ͊ͼ͙͔͞ ͔ͦ͟͞ ͍ͨͦ͒ͪ͗͊͊ͯ͞ ͒ͦͤͦ΄͔͔ͥ ͦ͒ͯ͊͟͡ ͍͙͊ͫͤͦ͊ͤ͘ͻ ͤ͊ 
͙͒ͦ͊ͣ͊͘͟ όevidence-based decision-making) (Hurwitz & Nugent, 
2013).
T͔ ͻ͙͔ͤ͟Υ 
Å˻ ͋ͪ͊͒a͙͎ͨͪͪͦ͒ͤͦ ͔͙͊͘͟͞ όNatural Language Processing), 
ÅT͔ ͻ͙͔ͤ͟ ͣ͊΄͙͎ͤͫͦ͟ ͯ;͔ͥ͊ όMachine Learning), 
Åͫ ͙͙ͭ͊ͭͫͭ;͔͟ ͔͔ͣͭͦ͒Σ 
Å͍ ͔΄ͭ͊;͟a͙͔͙͎͔ͤͭͤ͡ͼ͙ͯ͞Σ 
Åͭ ͔ͻ͙͔ͤ͟ ͙͊ͫ͟͡ͺ͙͊͟ͼ͙͔͞Σ 
Å͞ ͔͙͘;ͦ͟ ͯ;͔͔ͥ όLinguistic Learning), 
Åͫ ͔͙ͣ͊ͤͭ;͊͟ ͙͊ͤ͊͊͘͡ ͙ 
Åͨ ͔͙͙͍ͪ͒ͭͤͦ͟ ͔͙͔ͣͦ͒ͪ͊ͥ͡ όKaur & Deepti, 2016).



Big Data Analytics 2Φ ˢ͙ͯ͒ͦ ͙͙͊ͤ͊ͭ͊͟͡

-͔ͣͭͦ͒͊ ͦ͊͟͞ ͙͙͊ͤ͊ͪ͊͘͡ ͙ ͙͍͒͊͊͘͞ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͙͘ ͔͙͙ͤͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͙͊ͯ͒ͦ 
ͨͦ͒͊ͭ͊͊͟Φ 

-͔́ͻͤͦͦ͡΄͊͟ ͔ͪ΄͔ͥ͊ ͍͊ͫͤͦ͊ͤ͊͘ ͫͯ ͤ͊ ͪ͊;ͯͤ͊ͪͫͦ͟͞ ͙͎͍͙͙ͤͫͭ͡ͼ͙ ͙ ͣ͊΄͙ͤͫͦͣ͟ 
ͯ;͔ͥͯΣ ͯ͘ ͊ͯ͟͞ ͔͎ͪͯ͊ͭͦͪͤͯ͡ ͔͔͙ͫͨͪͭͯ͘͟ ό9Ǌƴǎǘ ϧ ¸ƻǳƴƎΣ нлмсύΦ 

- ͍͒͊ ͔ͭͻͤͦͦ͡΄͊͟ ͙ͨͪͫͭͯͨ͊κ͔ͭͻ͙͔ͤ͟Υ 

1. ͙ͨͪͫͭͯͨ ͍͊ͫͤͦ͊ͤ͘ ͤ͊ ͙ͭͪ͊ͤͫͪͨͭͯ͟-͔͍͔ͨͪͨͦͤ͊͊ͥ͘ ͙͙͎ͦͤͭͤͯͪ͊ͤͦ͟ ͎͍ͦͦͪ͊ 
ͫ͊ ͍͔͙͙ͣ͟͡ ͍ͦ͊͋ͯ͊ͪͦͣ͟͡ όlarge-vocabulary continuous speech recognition -
LVCSR) ͙ 

2. ͺ͔͙ͦͤͭͫ͟ ͙ͨͪͫͭͯͨ (Gandomi& Haider, 2015).



Big Data Analytics 3. ˤ͙͔͒ͦ ͙͙͊ͤ͊ͭ͊͟͡

-ͯͯ͟͢;͔ͯ͞ ͙ͪ͊͘͡;͙͔ͭ ͔ͭͻ͙͔ͤ͟ ͊͘ ͦͤͭͪͦͯ͟͡Σ ͙͊ͤ͊ͯ͘͡ ͙ ͔ͫͭͪ͊͟͟ͼ͙ͯ͞ ͙ͤͺͦͪͣ͊ͼ͙͔͞ 
͙͘ ͔͙͙ͤͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͍͙͔͒ͦ ͨͦ͒͊ͭ͊͊͟ όvideo streams).

-͍ͪͻ͙ͯͤͫ͟ ͙͍͙͊ͯͭͦͣ͊ͭͦ͊ͤ͘ ͙͔͙ͫͫͭͣ ͊͘ ͍͙͔͒ͦ ͙͊ͤ͊ͯ͘͡ ͙͔͎͙ͤͭͪ΄ͯ ͙ ͯ;͔ ͦ͒ ͍͙ͫͻ 
͙͒ͦͫͭͯͨͤͻ ͔ͫͤͦͪ͊͘ ͙ ͦ͒ ͍͙ͫͻ ͔ͨͪͭͻ͙ͦ͒ͤͻ ͙ͤͺͦͪͣ͊ͼ͙͊͞ ͦ ͫͼ͔͙ͤΣ ͼ͙͔͍͙ͣ͊͢ ͙ 
ͦ;͔͙͍͙͊ͤͣ͟ ͨͦͤ͊΄͙͊ͥͣ͊ ͊ͦ͟͟ ͙͋ ͒ͦ͒͊ͭͤͦ ͨͦ͋ͦ͢΄͙͊͡ ͔ͺ͙͊ͫͤͦͫͭ͟Φ ˻͍ͦ 
͎ͦͣͦͯΐ͍͊͊ ͙͍͊ͯͭͦͣ͊ͭͦ͊ͤ͊͘ ͔ͪ΄͔ͥ͊ ͊͘ ͍͙͔͒ͦ ͙͊ͤ͊ͯ͘͡ ͊͘ ͍͔ͤͦ ͔͔͒ͦͣͤ 
(Hakeem, et al., 2012)

-͔͙ͨ͊ͣͭͤ ͙͔͙ͫͫͭͣ ͎ͣͦͯ ͒͊ ͙ͨͪͯͨ͊ͯ͟͢͞ ͔͎͒ͣͦͪ͊ͺ͔ͫ͟ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͦ 
͔͙ͨͦ͒ͤ͞ͼ͙ͣ͊Σ ͊ͦ͟ ΄ͭͦ ͫͯ ͫͭ͊ͪͦͫͭΣ ͨͦ͡ ͙ ͔͙ͭͤ;͊͟ ͙ͨͪͨ͊͒ͤͦͫͭ

-ˢͯͭͦͣ͊ͭͫͦ͟ ͍͙͔͒ͦ ͙͔͙͔ͤ͒ͫͪ͊ͥ͟ ͙ ͔͔ͨͪͦͤ͊͊͗ͥ͡ ͔ͦ͋͊ͭ͊͟͞ ͔ͣͦ͗ ͔ͫ 
͙͍ͪ͘΄͙͙ͭ ͤ͊ ͍ͦͫͤͦͯ ͙ͪ͊͘͡;͙͙ͭͻ ͙͍ͤͦ͊ ͙ͤͺͦͪͣ͊ͼ͙͊͞ ͙͒ͦͫͭͯͨͤͻ ͯ ͍͙͔͒ͦ 
ͫ͊͒ͪ͗͊ͯ͞Σ ͯͯ͟͢;ͯͯ͞ΐ͙ ͔͔ͣͭ͊ͨͦ͒͊ͭ͟Σ ͍ͯ͘;͙ͤ ͙͊ͨͫ͘Σ ͙͔ͭͪ͊ͤͫͪͨͭ͟ ͙ ͍͙͙ͯ͊ͤ͘͡ 
ͫ͊͒ͪ͗͊͞ ͍͙͔͒͊



Big Data Analytics 4. ˢ͙͙ͤ͊ͭ͊͟͡ ͒ͪͯ΄͍͔͙ͭͤͻ ͔͙ͣ͒͊͞

- a͙ͤ͊͘͡a ͫ ͙͙ͭͪͯͭͯͪͪ͊ͤ͟ͻ ͙ ͔͙͙ͤͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͨͦ͒͊ͭ͊͊͟ ͙͘ ͊ͤ͊͊͟͡ ͒ͪͯ΄͍͔͙ͭͤͻ 
͔͙ͣ͒͊͞ ͙ͦ͟͞ ͔ͫ ͎͔͔͙ͤͪ΄ͯ ͙͘ ͍͒͊ ͍ͦͫͤͦͤ͊ ͙͍ͦͪ͊͘Υ

1. ˽ͦ͒͊ͼ͙ ͙ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͎͔͔͙͔ͤͪͫ͊ͤ ͦ͒ ͔ͫͭͪ͊ͤ ͙͙ͦͪͫͤ͊͟͟Υ ͔͙͔͙ͫͤͭͣͤͭ 
ό͔ͦͫΐ͊ͥ͊Σ ͍͍͙ͫͭ͊ͦύ ͺ͎ͦͭͦͪ͊ͺ͙͔͞Σ ͍͙͔͒ͦ ͙͙͊ͨͫ͘ ͙ ͫ͡Φύ ͙ 

2. ˽ͦ͒͊ͼ͙ ͙ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͔ͦ͟͞ ͤ͊ͫͭ͊ͯ͞ ͊ͦ͟ ͔ͪͯͭ͊ͭ͘͡ ͙͔ͤͭͪ͊͟ͼ͙͔͞ ͙͔ͣ͘Ώͯ 
͔͙ͣͪ͗ͤͻ ͔͙͔͔ͤͭͭͭ͊ͦ͟͞ ;͙͔ͤ ͙ͯ͒͢ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͞Φ

͔́ͻ͙͔ͤ͟ ͙͙͔͊ͤ͊ͭ͟͡ ͒ͪͯ΄͍͔͙ͭͤͻ ͔͙ͣ͒͊͞ όBatrinca& Treleaven(2015):

ω ˻͋ͪ͊͒͊ ͙͙ͨͪͪͦ͒ͤͻ ͔͙͊͘͟͞ όNatural language processingτNLP), 

ω A͙͙ͤ͊ͭ͊͟͡ ͍͔͙ͫͭ όNews analytics),

ω ˮ͙͍͔ͫͭͪ͊͗͊ͥ ͍͎͊ͤͦ͞ ͔ͣͥͥ͊ όOpinion mining), 

ω ˩ͫͭͪ͊͟͟ͼ͙͊͞ όScraping) ͒ ͪͯ΄͍͔͙ͭͤͻ ͔͙ͣ͒͊͞Σ

ω ˿͔͙͔ͤͭͣͤͭ ͙͊ͤ͊͊͘͡ όSentiment analysis) ͙

ω ͔́ͫͭͯ͊ͤ͊͟͡ ͙͙͊ͤ͊ͭ͊͟͡ όText analytics).



Big Data Analytics 5. ˽͔͙͙͍ͪ͒ͭͤ͊͟ ͙͙͊ͤ͊ͭ͊͟͡

-ͦ͋ͯͻ͍͊ͭ͊ ͙ͪ͊͘͡;͙͔ͭ ͔͔ͣͦ͒͡ ͔ͦ͟͞ ͔͍͙ͨͪ͒Ώ͊ͯ͞ ͋ͯ͒ͯΐ͔ ͙ͫͻ͔ͦ͒ ͤ͊ ͍ͦͫͤͦͯ 
͙͙͙ͫͭͦͪͫ͟͞ͻ ͙ ͔ͭͪͤͯͭͤͦ ͙͍͙ͪ͊ͫͨͦͦ͗͡ͻ ͨͦ͒͊ͭ͊͊͟Σ ͙͍͔ͦͭͪ͊ͥͣ͟ ͦ͋ͪ͊͊͘ͼ͊ ͙ 
͔ͪ͊͡ͼ͙͊͞ ͯ ͨͦ͒͊ͼ͙ͣ͊Σ ͊͘ ͙ͪ͊ͯ͘͟͡ ͦ͒ ͔͙ͫͨ͊ͤ͊ͭͦͪͤ͟͡ͻ ͔ͣͦ͒͊͡ ͙ͦ͟͞ ͔ͫ ͙͔ͦͪͫͭ͟ 
͊͘ ͔͙͔ͭͫͭͪ͊ͥ ͙͊ͯ͊ͤͦͫͭ͘͟͡ ό{ƘƳǳŜƭƛ ϧ YƻǇǇƛǳǎΣ нлммύΦ 

-̂ ͍͙͙͊ͫͤͦͫͭ͘ ͦ͒ ͙͍ͭͨͦ͊ ͙͍͙ͪ͊ͫͨͦͦ͗͡ͻ ͨͦ͒͊ͭ͊͊͟ ͙ ͙͊͒͊ͭ͘ͻ ͼ͙͔͍͊͢ 
͙͙͍ͫͭͪ͊͗͊ͥ͊Σ ͯ ͔͙͙͍ͨͪ͒ͭͤͦ͟͞ ͙͙͊ͤ͊ͭ͡ͼ͙ ͔ͫ ͍͊͊ͯ͢͞͞ ͍͔͒ ͙ͪ͊͘͡;͙͔ͭ 
͙͎͔ͨ͊ͪ͊͒ͣΥ 

-ͯ;͔͔ͥ ͨͦ͒ ͤ͊͒ͦͪͦͣ͘ όSupervised Learning) ͙ 
-ͯ;͔͔ͥ ͔͋͘ ͤ͊͒ͦͪ͊͘ (Unsupervised Learning)

- ̂ ͍͙͙͊ͫͤͦͫͭ͘ ͦ͒ ͍͙ͦͻ ͙͎͙ͨ͊ͪ͊͒ͣΣ ͔͍͙͔͔͒ͤͭͤ ͫͯ ͙ͪ͊͘͡;͙͔ͭ ͔ͭͻ͙͔ͤ͟ 
͔͙͙͍͔ͨͪ͒ͭͤ͟ ͙͙͔͊ͤ͊ͭ͟͡Σ ͔ͦ͟͞ ͔ͫ ͙͋͊ͪ͊ͯ͘͞ ͤ͊ ͙͔͙ͨͪͣͤ ͙͍͙ͣͯͭ͊ͪ͊͡͞ͼ͙͙ͦͤͻ 
͙͙ͫͭ͊ͭͫͭ;͙͟ͻ ͔ͣͭͦ͒͊Σ ͊ͦ͟ ΄ͭͦ ͔͞ ͔͎͔͙ͪͪͫ͊͞ όͤͨͪΦ ͍͙΄͔͙͔͙͙͒ͣͤͦͤ͊ͤ͘͡ ͎͙ͦͭ͡ ͙ 
͙ͨͪͦ͋ͭ ͔͙ͣͦ͒͡ύΣ ͔͊ͫͭͪ͟͡ ͙͊ͤ͊͊͘͡Σ ͣ͊΄͙ͤͫͦ͟ ͯ;͔ͥe (ͤ ͨͪΦ ͔͔ͤͯͪͦͤͫ͟ ͔͔ͣͪ͗ύ 
(Varian, 2014). 



˾͍͊ͤͦͪͫͤͦͫͭ͘ όVariety)

˿͙͙ͭͪͯͭͯͪͪ͊ͤ͟ ͨͦ͒͊ͼ͙ ͫͯ ͔ͨͦͫͭͦ͞ΐ͙ ͨͦ͒͊ͼ͙Σ ͔ͫͣ΄͔͙ͭͤ ͯ ͋͊͊ͣ͊͘ 
ͨͦ͒͊ͭ͊͊͟Σ ͨͦ ͍͙ͫͣ ͍͙͙ͨͪ͊ͣ͊͡ ͙ͫ͊͒͟͡΄͔ͭͥ͊ ͨͦ͒͊ͭ͊͊͟.

˽ͦͯ͡-͙͙ͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͨͦ͒͊ͼ͙ ͔ͫ ͙͔ͦͪͫͭ͟ ͊͘ ͙͙͍͔ͦͨͫ͊ͥ 
͙͙ͫͭͪͯͭͯͪͪ͊ͤ͟ͻ ͨͦ͒͊ͭ͊͟ ͙ͦ͟͞ ͔ͫ ͔ͤ ͯ͊ͨ͊͟͡ ͯ ͺͦͪͣ͊ͤͯ͡ ͫͭͪͯͭͯͪͯ͟ 
͔ͣͦ͒͊͡ ͨͦ͒͊ͭ͊͊͟Φ ˻͍͙ ͨͦ͒͊ͼ͙ ͔ͤ ͔ͫ͊͒ͪ͗ ͔ͦͤ͊͘͟ ͔ͦ͟͞ ͍ͪ͊͒͊͊ͯ͘͞͞ 
͔͙ͫͣ͊ͤͭ;͔͟ ͔͔͔͔ͣͤͭ͡Σ ͊ ͙ͦ͟͞ ͔ͨͦͫ͒ͯͯ͞ ͫͨͦͫͦ͋ͤͦͫͭ ͍ͫͨͪͦͦΏ͔ͥ͊ 
ͻ͙͔ͪ͊ͪ͞ͻ͙͔͞ ͯͤͯͭ͊ͪ ͨͦ͒͊ͭ͊͊͟.

˹͔͙͙ͫͭͪͯͭͯͪͪ͊ͤ͟ ͨͦ͒͊ͼ͙ ͫͯ ͯ ͍͙ͦͫͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͔ͦ͟͞ ͔ͤͣ͊ͯ͞ 
͔ͯͤ͊ͨͪ͒ ͔͒ͺ͙͙͙ͤͫ͊ͤ ͔ͣͦ͒͡ ͨͦ͒͊ͭ͊͊͟ ό͔ͣͭ͊ ͔ͨͦ͒͊ͭ͟ύ ͙κ͙͙͡ ͔ͫ ͔ͤ 
ͯ͊ͨ͊ͯ͟͡͞ ͒ͦ͋ͪͦ ͯ ͋͊ͯ͘ ͨͦ͒͊ͭ͊͊͟Φ ˹͔͙͙ͫͭͪͯͭͯͪͪ͊ͤ͟ ͨͦ͒͊ͼ͙ ͫͯ 
͙ͦ͋;ͤͦ ͔͙ͭͫͭͯ͊ͤ͟͡ ͙͙͡ ͙͔͙͙ͣͯͭͣ͒͊ͤ͡͞͡ ͨͦ͒͊ͼ͙Σ ͙͊͡ ͎ͣͦͯ ͙͙͋ͭ ͙ 
͔͙ͤͯͣͪ;͙͟ ς͟ ͊ͦ ΄ͭͦ ͫͯ ͙͒͊ͭͯͣΣ ͔͍͙͋ͪͦ͞Σ ͙ ͫ͡Φ 



Information

Datathat is (1) accurateand timely, (2) 
specific and organizedfor a purpose, (3) 
presented within a contextthat gives it 
meaning and relevance, and (4) can leadto 
an increase in understanding and decrease 
in uncertainty.

Read more: 
http://www.businessdictionary.com/definiti
on/information.html#ixzz3ANIGcj6m

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


ÅThe main characteristic of past couple decades is that DATA has increasingly  
ōŜŎƻƳŜ άunstructuredέΥ 
ÅText
ÅAudio
ÅVideo,
ÅImage,
ÅGeospatial
ÅInternet data:
ÅClick streams
ÅLog files

Not all unstructured data is useful ςlots of it is 
noise!!!
Distinguishing between signal and noise has 
been a challenge for time immemorial ςbut 
the main difference today is that we are using 
digital technology to separate the wheat from 
the chafe



Lets add some perspective:

The internet had 10^18 
bytes of data in 2011

99.9 % rubbish; still 
10^15 bytes of 
usable data

IDC/EMC white paper 2008



ˮͤͺͦͪͣ͊ͼ͙͙ͦͤ ͨ͊ͪ͊͒ͦͫ͟

ÅIzvor: IBM



Big Data ͙ ͍͙ͦͪ͘ ͯ ͍͙͊ͤ͘;ͤͦ͞ ͙͙ͫͭ͊ͭͫͭͼ͙(1/3)

ˢ͙͙͙͍͙͒ͣͤͫͭͪ͊ͭͤ ͙͍͙ͦͪ͘˽ͦ͒͊ͼ͙ ͯ ͔͔ͭͪͦͤͫͦͣ͟͟͡ 

͙ͦ͋ͯ͟͡ ͙ͦ͟͞ ͔ͫ ͔ͤ͊͊͘͡ ͯ 

͙͔ͫͫͭͣͯ ͙͊͡ ͫͯ 

͔͙͙ͤͫͭͪͯͭͯͪͪ͊ͤ͟ ͙͙͡ 

͙ͭͦͦ͟͡ ͍͔͙͙͟͡ ͒͊ ͔ͫ ͔ͤ 

͎ͣͦͯ ͤ͊ ͍͔ͦͤͤ͟ͼ͙͙ͦͤ͊ͤ͡ 

ͤ͊;͙ͤ ͙͙ͦ͋ͪ͊͒ͭ

˿͔͙͙ͤͪ͊ͤ͟ ͔͙͒ͦͯͣͤͭ͟1

˽ͦ͒͊ͼ͙ ͫ͊ ͔͔ͫͤͪ͊͟˽ͦ͒͊ͼ͙ ͙ͦ͟͞ ͔ͫ ͙͒ͦ͋͊ͯ͞͞ 

͔ͯͨͦͭͪ͋ͦͣ ͙ͦͨͭ;͙͟ͻ 

;͙ͭ͊;͊ 

˽ͦ͒͊ͼ͙ ͫ͊ ͊ͫ͊͟ ͯ 

͙ͣ͊ͦͨͪͦ͒͊͡͞ ͙͔͙͒ͦ͋ͤ͞ 

͔ͨͪͦ͟ ͋͊ͪ ͦ͒͊͟

́ͪ͊ͤͫ͊͟ͼ͙͙ͦͤ ͨͦ͒͊ͼ͙˽ͦ͒͊ͼ͙ ͙ͦ͟͞ ͫͯ ͔ͪͯͭ͊ͭ͘͡ 

ͭͪ͊ͤͫ͊͟ͼ͙͊͞ ͙͔ͣ͘Ώͯ ͍͒͊ 

͔͙͔ͤͭͭͭ͊Σ ͙͋ͦ͡ ͒͊ ͔͞ ͔ͪ; ͦ 

͙͡ͼ͙ͣ͊ ͙͙͡ ͍͙ͨͦͫͦͤͣ͡ 

͔͙ͫͯ͋ͭͣ͊͟͞

́ͪ͊ͤͫ͊͟ͼ͙͔͞ ͫ͊ ͔͙͙ͪ͒ͭͤͣ͟ 

͙͊ͪͭ͟ͼ͊ͣ͊Σ ͦͤ-͙͔ͤ͡ 

ͭͪ͊ͤͫ͊͟ͼ͙͔͞ όͯͯ͟͢;ͯͯ͞ΐ͙ ͙ 

͔ͦͤ ͔ͦ͟͞ ͔ͫ ͍ͦ͋͊͊ͯ͢͞ 

͔ͨͯͭͣ ͙͙ͣͦ͋ͤ͡ͻ 

͔͔ͭ͡ͺͦͤ͊ύ

˽ͦ͒͊ͼ͙ ͫ͊ ͙ͫͨͦͤ͢ͻ 

͔ͫͤͦͪ͊͘

˽ͦ͒͊ͼ͙ ͙ͦ͟͞ ͫͯ ͔ͪͯͭ͊ͭ͘͡ 

͔͔ͯͨͦͭͪ͋ ͔ͫͤͦͪ͊͘ ͤ͊ 

͍͙͊ͤͣ͞ ͔͙ͣͫͭͣ͊

˿͔͙ͤͦͪ͘ ͤ͊ ͔͍͙ͨͯͭͣ͊Σ 

͔͙ͫͤͦͪ͘ ͊͘ ͙͔ͣ͊ͭͫ͟͟͡ 

͍͔ͯͫͦ͡



˿͔͙͙͊ͭͭͫ͟͡ ͙ͫͤͣͼ͙˽ͦ͒͊ͼ͙ ͙͔͙͒ͦ͋ͤ͞ ͔ͨͯͭͣ 

͔͙ͫ͊ͭͭ͊͡Σ ͯͯ͟͢;ͯͯ͞ΐ͙ 

ͻ͙͔͔͒ͪͦͣͭͦͪͦͦ͡΄͔͟ 

͔ͨͦ͒͊ͭ͟

˿͔͙͙͊ͭͭͫ͟͡ ͙ͫͤͣͼ͙ 

͙͍͔͙ͨͦͦͨͪͪ͒ͤ͢ͻ 

͍ͨͦͪ΄͙ͤ͊

˽ͦ͒͊ͼ͙ ͫ͊ ͔ͯͪΏ͊͊͞ ͊͘ 

ͨͪ͊ΐ͔͔ͥ

˽ͦ͒͊ͼ͙ ͙ͤ͊ͫͭ͊͡ ͊ͦ͟ 

͔͙ͨͦͫ͒͡ͼ͊ ͔͎͙͍ͪͫͭͪͦ͊ͥ͊ 

͔ͨͯͭ͊ͥΣ ͔͙ͨͦ͒ͤ͞ͼ͊ ͙͙͡ 

͔ͦ͋ͭ͊͟͞Σ 

˸͙͙ͦ͋ͤ͡ ͔͔ͭ͡ͺ͙ͦͤ ς

ͨͪ͊ΐ͔͔ͥ ͦ͊͟͡ͼ͙͔͞Σ 

Dt{ ͔ͯͪΏ͙͊͞ ςͨ ͪ͊ΐ͔͔ͥ 

͙ͣͦͭͦͪͤͻ ͍͙ͦ͊͘͡

ˣ͙ͻ͔͍͙͙ͦͪ͊ͤ͡ ͨͦ͒͊ͼ͙ ˽ͦ͒͊ͼ͙ ͙ͤ͊ͫͭ͊͡ ͊ͦ͟ 

͔͙ͨͦͫ͒͡ͼ͊ ͨͪ͊ΐ͔ͥ͊ 

ͨͦͤ͊΄͊ͥ͊ ͙͔ͦͤͤ͡ 

͙͙ͦͪͫͤ͊͟͟Σ 

͙͎͔͎͙͙͒ͫ͊ͪͪ͊ͤ ͨͦ ͫͦͼ͙ͦ-

͔͎͒ͣͦͪ͊ͺͫͦ͟-

͔͙ͦͤͦͣͫͣ͟͟ ͍͙͊ͪ͊͋͊ͣ͊͞͡

˻ -͙͔ͤͤ͡ ͔͎͔ͨͪͭͪ͊ όͦ 

͙͍͙ͨͪͦͦ͒ͣ͊͘Σ ͎ͯͫͯ͊ͣ͊͡ 

͙͙͡ ͔͙ͤͣ͟ ͎͙͒ͪͯͣ 

ͨͦ͒͊ͼ͙ͣ͊ύΣ ͔͎͔͙ͨͪ͒͡ 

ͦ-͙͔ͤͤ͡ ͙ͫͭͪ͊ͤͼ͊



˿͍͍͙ͭ͊ͦ ͙ ͙ͣ΄͔ͥ͊͢˽ͦ͒͊ͼ͙ ͙ͦ͟͞ ͫͯ ͔ͪͯͭ͊ͭ͘͡ 

͙͔ͦͤͤ͡ ͨͪ͊ΐ͔ͥ͊ ͙ 

͙͙͍ͫͭͪ͊͗͊ͥ͊ ͍͎͊ͤͦ͞ 

͔ͣͥͥ͊

˴͔͙ͦͣͤͭ͊ͪ ͤ͊ 

ͫͦͼ͙͙͊ͤͣ͞͡ ͔͙͙ͣ͒ͣ͊͞ 

(facebook, tweeter, 

youtube)

ˮ͔͔ͤͭͪͤͭ ͙͔͙͎͔͙ͤͭͤͭͤ͡ͻ 

͔ͯͪΏ͊͊͞ όLƻ¢ύ

˽ͦ͒͊ͼ͙ ͙ͤ͊ͫͭ͊͡ ͊ͦ͟ 

͔ͪͯͭ͊ͭ͘͡ ͍͔͙͍ͨͦ͊ͥ͊͘ 

͍͔ΐ͔͎ ͋ͪͦ͊͞ ͙͙ͦͪͫͤ͊͟͟Σ 

͔ͯͪΏ͊͊͞Σ ͔͍͙ͫͪͫ͊ ͙ 

͙͊ͨ͊͟͡ͼ͙͊͞ ͤ͊ ͙͔͔ͤͭͪͤͭΦ

˽ͦ͒͊ͼ͙ ͦ ͯͭͪͦ΄ͯ͟ 

͔͔͙ͭͪ͟͡;͔ͤ ͔͔͎͙͔ͤͪ͞ ͯ 

͙͔͙͎͔͙ͤͭͤͭͤͣ͡ ͙ 

͔͙ͨ͊ͣͭͤͣ ͔͙ͫͭ͊ͣ͋ͤͣ 

͔͙ͦ͋ͭͣ͊͟͞

˻͙ͫͭ͊͡ ͨͦ͒͊ͼ͙˿͍ ͙ ͙ͦͫͭ͊͡ ͙͍͙ͦͪ͘ 

ͨͦ͒͊ͭ͊͊͟ ͙ͦ͟͞ ͙ͤͫͯ 

͔͎͙͍͙͊ͭͦͪͦ͊ͤ͘͟ ͊ ͎ͣͦͯ ͔ͫ 

͙͙͙ͦͪͫͭͭ͟ ͯ ͍ͫͪͻ͔ 

͍͙͊ͤ͘;͔ͤ ͙͙͔ͫͭ͊ͭͫͭ͟

͎̅ͦͭͦͪ͊ͺ͙͔͞ ͔ͦ͟͞ ͫͯ 

͍͔͔ͤ͊ͨͪ͊ͤ͢ 

͙ͦͪ͟΄ΐ͔͔ͥͣ ͍͒ͪͦͤͦ͊



˽͔ͦͭͤͼ͙͙͊ͤ͞͡ Big Data ͙ ͍͙ͦͪ͘ ͯ ͙͙̆ͦ͊ͤ͒͡͞ςCBS (1/2)

Å(ESSnet, 016).

˩͍͙͔͒ͤͼ͙͊͞ ͙͍ͨͦ͊͘˿͙ͭͪ͊ͤ ͙͙ͭͯͪͫͭ

˨͔͍ͤͤ͊ ͨͦͨͯ͊͡ͼ͙͊͞

˽͔͙ͦͫͭͦͼ͙ ͤ͊ ͺ͔͙͍͙ͫͭ͊ͣ͊͡

DƻƻƎƭŜ ͔͍͙ͭͪͤ͒ͦ ˿͙͙ͭ͊ͭͫͭ͊͟ ͍͒ͪ͊͊͘͢

˿͔͙ͤͦͪ͘ ͤ͊ ͔͍͙ͨͯͭͣ͊˥͙ͯͫͭͤ͊ ͫ͊ͦ͋ͪ͊ΐ͊͊͞

˩͙ͦͤͦͣͫ͟͟ ͙͙͙ͤ͒͊ͭͦͪ͟

˽ͦ͒͊ͼ͙ ͫ͊ ͔͔ͫͤͪ͊͟ˮͤͺͦͪͣ͊ͼ͙͔͞ ͦ ͼ͔ͤ͊ͣ͊ ͤ͊ ͙͋͊͘ 

ͨͦ͒͊ͭ͊͊͟ ͫ͊ ͔͔ͫͤͪ͊͟

{ƳŀǊǘ Ŏƛǘȅ ͨͦ͒͊ͼ͙˴͔͔ͪͭ͊ͥ ͙ͯ͒͢ ͭͦͦͣ͟ ͺ͔͙͍ͫͭ͊͊͡

˨ͪͯ΄͍͔͙ͭͤ ͔͙͙ͣ͒͞ ˿͔͙͔ͤͭͣͤͭ ͙͊ͤ͊͊͘͡ ͤ͊ ͒ͪͯ΄͍͔͙ͭͤͣ 

͔͙͙ͣ͒ͣ͊͞

͔̂ͨͦͭͪ͋͊ ͒ͪͯ΄͍͔͙ͭͤͻ ͔͙ͣ͒͊͞



˽͔ͦͭͤͼ͙͙͊ͤ͞͡ .ƛƎ 5ŀǘŀ ͙͍͙ͦͪ͘ ͯ ͙͙̆ͦ͊ͤ͒͡͞ ςCBS (2/2)

Twitter ͔͔́ͣ ͤ͊ ¢ǿƛǘǘŜǊ-ͯ

˨ͪͯ΄͍͔ͭͤ͊ ͦ͟ͻ͔͙͊͘͞

˻͍͔ͫͤͦͤ ͔ͣͦͼ͙͔͞

˻͔ͫΐ͊͞ ͔͔͙͋͋͒ͤͦͫͭ͘

͙̆ͦ͊ͤ͒ͫ͟͡ ͙͙ͭͯͪͫͭ

˿͙ͭͪ͊ͤ ͙͙ͭͯͪͫͭ

˨͔͔͍͔ͭͭͦ͊ͥ͟ ͔͙ͫͦͤͫ͘͟ͻ 

͔ͨͪͦͣͤ͊

ˤ͔͋ ͙ͫͭͪ͊ͤͼ͔ ˮͤͺͦͪͣ͊ͼ͙͔͞ ͦ ͼ͔ͤ͊ͣ͊ ͤ͊ 

͙͋͊͘ ͍͔͋ ͙ͫͭͪ͊ͤͼ͊

˻͍͔ͭͦͪͤ͊ ͪ͊͒ͤ͊ ͔ͣͫͭ͊

͔͔̇ͤ ͍ͫͭ͊ͤͦ͊ͥ͊

˸͔ͭ͊ͨͦ͒͊ͼ͙ ͦ 

͙ͦͣͨ͊ͤ͊ͣ͊͟͞

˨͔͔͍͔ͭͭͦ͊ͥ͟ ͙ ͨͪͦͼ͔ͤ͊ 

͎͙͔ͯͫͭͤ ͔͙ͤ͊ͫͭ͊ͥͤͦͫͭ 

͙͍͙͗ͦͭͥ͊





͙̆ͦ͊ͤ͒͊͡͞

άSmall dataέ:

Sentiment towards the economic climate

Piet Daas, Statistics Netherlands (Statcom, 2013, New York)



άSmaldata vs. Big dataέ

and in Social Media - Twitter text

Corr = 0.88

Sentiment towards the economic climate

Netherlands

Piet Daas, Statistics Netherlands (Statcom 2013 New York)

300 M/ yr



Big Data: Things !

Telephone trafficVehicle traffic

Piet Daas, Statistics Netherlands



CS: The Billion Price Project

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

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

ÅMore than half a million prices on goods (not services) are collected daily by 
άǎŎǊŀǇƛƴƎέ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ƻƴƭƛƴŜ ǊŜǘŀƛƭŜǊǎΩ ǿŜōǎƛǘŜǎ ǎǳŎƘ ŀǎ !ƳŀȊƻƴΦŎƻƳΦ 

ÅThis is not only five times more what 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. 

ÅFurthermore, unlike official inflation numbers, which are published monthly with 
a lag of weeks, the online price index is updated daily with a lag of just three 
days.

Source: OECD (2012).



Daily online price index, United States, 2008-2012
Index, 100 = 01 July 2008

Source: OECD (2012g).



Estonia:
Mobile positioning data for international travel statistics

ÅThe methodology for the compilation of international travel statistics, which uses 
passive mobile positioning, was developed jointly by the Central Bank of 
Estonia, the University of Tartu and PositiumLBS. 

ÅPositiumis a company that collects and processes anonymous data from mobile 
operators with statistical models and extends these data to the general data set. 

ÅThis 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). 

ÅThe mobile positioning data are anonymous. 

ÅThey are processed, analysedand presented by using a methodology that does 
not allow for any kind of identification of the phone number or phone owner.



CS: Google Insights for Search ςLFS

ÅGoogle Insights for Search provides statistics on the regional and time-based 
popularity of specific keywords. 

ÅWhere keywords are related to specific topics such as unemployment, Google 
Insights can provide real-time indicators for measuring and predicting 
unemployment trends

ÅAskitasand Zimmermann (2009), for example, analysethe predictive power of 
ƪŜȅǿƻǊŘǎ ǎǳŎƘ ŀǎ άArbeitsamtOR Arbeitsagenturέ όάǳƴŜƳǇƭƻȅƳŜƴǘ ƻŦŦƛŎŜ ƻǊ 
ŀƎŜƴŎȅέύ ŦƻǊ ŦƻǊŜŎŀǎǘƛƴƎ ǳƴŜƳǇƭƻȅƳŜƴǘ ƛƴ DŜǊƳŀƴȅΦ ¢ƘŜ ŀǳǘƘƻǊǎ ŦƛƴŘ ǘƘŀǘ ǘƘŜ 
forecast based on these keywords indicated changes in trends much earlier 
than official statistics. 

ÅSimilar conclusions have been drawn by 5Ω!ƳǳǊƛand Marcucci(2010) for the 
United States and by Suhoy(2010) for Israel. 

ÅGoogle Insights for Searchwas a service by Google similar toGoogle Trends, providing insights into the search 
terms people have been entering into the Google search engine. Unlike Google Trends, Google Insights for Search 
provides a visual representation of regional interest on a country's map. It displays top searches and rising searches 
that may help withkeyword research. Results 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 again.

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


Australia: use of satellite images for agriculture statistics

ÅSatellite images are being used in the area of land-cover and in a research 
programmewhere agricultural land-use features are employed to estimate 
particulartypes of crops. 

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

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

ÅThe raw data are accessed and processed on a cloudeǎŜǊǾŜǊ ƻŦ ǘƘŜ ǎǳǇǇƭƛŜǊΩǎ 
ǎȅǎǘŜƳ ƻǳǘǎƛŘŜ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ computingenvironment. 

ÅThe image analysis algorithms for extracting spatial land-use features are 
developed in joint research with university collaborators. 

ÅThis involves development of algorithms, spatial and time-series models, geo-
coding systems and statistical estimation processes.



The National Roads Institute of Colombia uses GPS data to improve 
traffic circulation and to serve as input for transport statistics

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

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

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

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



Transport & Logistics - Challenge:

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

ÅToday1.5 %of the EUGDParededicatedannualyfor solvingthe problemof
traffic jams

(http:// www.siemens.rs/hitech/ 2/13, 2013)



Big Data - Data Sources:

ÅSensor equipment
ÅGlobal Positioning Systems (GPS)
ÅSocial media
ÅMobile networks
ÅSatellite 
ÅCCTV technology 
ÅForecast systems 
ÅInternet
ÅVehicle diagnostics 
ÅApplications
ÅTraditional enterprise data from operational systems 
ÅCommercial external data
Å...



Global Navigation Satellite System (GNSS)
MAC - MediaAccessControl addresses (MAC addresses ςunique identifiers allocated to individual devices such as a laptop 
computers, mobile phones, tablets, Wi-Fi-ŜƴŀōƭŜŘ ŎŀǊǎΣ ŜǘŎΧύ



Transport mode detection via Smartphone sensing 



ά²Ŝ ƪƴƻǿ ǿƘŜǊŜ ȅƻǳΩǾŜ ōŜŜƴέ



CS: PredictiveAnalyticsin logistics

ÅPredictiveanalyticscan be used to enable transit operators and 
managers to make fast decisions for near real-time adjustments 
of vehicles or services

ÅCompanies 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. 



Example1. Optimize routing

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

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

ÅIt is also critical for understanding potential maintenance challenges and 
safety issues: the choice of optimal roads, boundaries, travel time



Example2. Traffic accident

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

Å3% of GDP as a result of road traffic crashes

ÅIs there a traffic accident along a specific route or roadway? 

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



Example 3.
Improving Customer Partnerships 

& Levels of Service

ÅLogistics management and transportation companies seek to stand out 
themselves by becoming a reliable partner in the delivery of goods and 
services. 

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

ÅThey must deliver in a predictable and safe manner and offer transparency 
into the delivery process. 

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

ÅHence, predictive analytics has an important role in assuring proper plans 
are made(Source:Transportation Analytics Driving efficiency, reducing congestion, getting 
people where they need to go faster, White Paper, Xerox, 2012). 



Example 4. 
Assessment and Control 

of Security

ÅThe transport and delivery network is a high-resolution data source

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

ÅThe power and diversity of Big Data analytics moves the level of observation 
to a microeconomicviewpoint



Applications











How to integrate real-time data into institutions?

ω ¢Ƙƛǎ Řŀǘŀ Ƴŀȅ ōŜ ƭŜǎǎ ŀŎŎǳǊŀǘŜ ǘƘŀǘ ƻŦŦƛŎƛŀƭ
sources.
ω .ǳǘ ƛǘΩǎ ŦŀǎǘŜǊΦ
ω !ƴŘ ƛǘΩǎ ŎƘŜŀǇŜǊ ǘƻ ŎƻƭƭŜŎǘΦ
ω Iƻǿ Ŏŀƴ ǿŜ ƭŜǾŜǊŀƎŜ
the speed to change
the outcome?

How to integrate real-time data into 
institutions?
USGS Twitter Earthquake Detector (TED)



What next

ÅSouth Korea

ÅUSA

ÅUK

ÅWorld



USȡ Ȭ"ÉÇ $ÁÔÁ 2Ǫ$ )ÎÉÔÉÁÔÉÖÅŚ- invest in R&D on big data technology (Mar 2012)

Japanȡ Ȭ"ÁÓÉÃ 3ÔÒÁÔÅÇÙ ÏÎ 5ÓÉÎÇ "ÉÇ $ÁÔÁȭ ÁÓ Á ÍÁÊÏÒ ÔÁÓË ÆÏÒ Ȭ!ÃÔÉÖÅ *ÁÐÁÎȭ ÉÎÉÔÉÁÔÉÖÅ ɉ-ÁÙ 

2012)

Public -Private -Academic Partnerships

-ȰBig Data Strategy Forumȱ ÆÏÒ ÍÁÒËÅÔ ÁÎÁÌÙÓÉÓ ÁÎÄ ÆÕÔÕÒÅ ÓÔÒÁÔÅÇÙ ɉ-ÁÒ ςπρςɊ

-ȰKorea Big Data Forumȱ ÆÏÒ ÍÁÒËÅÔ ÇÒÏ×ÔÈ ÁÎÄ ÉÎÄÕÓÔÒÉÁÌ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ɉ3ÅÐ ςπρςɊ

National Master Plan on Big Data  

- established by 5 concerned ministries including National Science & Technology 

Commission and Ministry of Education, Science and Technology(Dec  2012)

- Identifying  national agenda for big data use and its relevant infrastructure to ensure

applicability and benefits to the public 

ñThe Future Belongs to the One who Rules the Dataò



&ÉÒÓÔ 3ÔÅÐ ÉÓȣ

- to develop a system that can cross-link  huge amount of administrative data

kept by different government agencies  

σ 0ÒÉÏÒÉÔÙ 4ÁÓËÓ ÉÎ ςπρσ ÁÒÅȣ 

- 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 bottom-up method (Citizen 

Participation)

Using big data means handling Ȭ,!2'%-3#!,%ȭ Ǫ Ȭ2%!,-4)-%ȭ data only?

- For example, what if Ȭadministrative data ȭ in public sector ?

ᴼ#ÏÕÌÄ ÂÅȣ because it can provide greater INSIGHTS for reproduction 
of data



Country level - UK

ÅOpen Data White Paper, Unleashing the Potential, Cabinet Office, HM 
Government, 2012 

ÅOpen Data Strategy , Department for Transport, Great Minster House, 2012, 

ÅBig and Open Data in Transport, The Parliamentary Office of Science and 
Technology, 2014,  www.parliament.uk

Å¢ƘŜ DƻǾŜǊƴƳŜƴǘ ƛǎ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ¦YΩǎ Řŀǘŀ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ Ƴƻǎǘ ǊŜŎŜƴǘƭȅ 
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. 

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

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

http://www.parliament.uk/


άhǳǊ ǊŜǎŜŀǊŎƘ ǎƘƻǿǎΣ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ǇŜƻǇƭŜ ǿƛǘƘ ǘƘŜ ŘŜŜǇ ŀƴŀƭȅǘƛŎŀƭ ǎƪƛƭƭǎ ƛƴ ōƛƎ Řŀǘŀ 
(including machine learning and advanced statistical analysis) could outstrip current 
projections of supply by 50 to 60 percent.

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

Å 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 personnelά.

http://www.mckinsey.com/insights/strategy/are_you_ready_for_the_era_of_big_data
October 2011|

In the United States alone

MGI_big_data_exec_summary.pdf


BD vs. DS vs. AI vs. ML vs. DL

ÅAI involves 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 problem 
solving  (by John McCarthy, 1956)

ÅMachine learning is simply a way of achieving AI. (Arthur Samuel, 1959

ÅDeep learning is one of many approaches to machine learning

ά!L ƛǎ ǘƘŜ bŜǿ 9ƭŜŎǘǊƛŎƛǘȅέ 
- Andrew Ng



Data scientists

ÅData scientists can be invaluable in generating insights, especially from "big 
data;" but their unique combination of technical and business skills, together 
with their heightened demand, makes them difficult to find or cultivate.

ÅThe data scientist role is critical for organizations looking to extract insight from 
information assets for "big data" initiatives and requires a broad combination of 
skills that may be fulfilled better as a team, 

Data Science Skills

ÅData curation management and preparation.Data management skills are 
required to build the relevant dataset used for the analysis. 

ÅAnalytic modeling: for discovering relationships within data and detecting 
patterns.

ÅBusiness modelingand analysis

ÅάSoft" skills are essential to this role, including: Communication

Collaboration, Leadership, Creativity, Discipline, Passion...

ÅSource: Gartner



10 Machine Learning Methods that Every Data Scientist 
Should Know

Å Regression (LRM)

Å Classification (logistic regression)

Å Clustering (K -Means)

Å Dimensionality Reduction (PCA)

Å Ensemble Methods

Å Neural Nets and Deep Learning

Å Transfer Learning

Å Reinforcement Learning

Å Natural Language Processing

Å Word Embeddings
https://towardsdatascience.com/1
0-machine-learning-methods-that-
every-data-scientist-should-know-
3cc96e0eeee9



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

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





òWill the Data Deluge Makes the Scientific Methods Obsolete? 
- Chris Anderson, a The End of  Theorye

òAll Models are Wrong, but Some are Usefuló 

ðGeorge Box 

scientifically collected data
huge amount of data Challenge!

On the basis of mathematical 
theories

Represent target population 

Timely

Quantity creates quality 

Statistics can be also biased

MORE timely

Survey environment is challenging 



10 Most Frequently Asked Questions In Data Science 
Interview

1| What is regularisation? Explain L1 and L2 regularisation.

2| How Data Science differs from Big Data and Data Analytics?

3| How do Data Scientists use statistics?

4| Why data cleansing is important?

5| What is Linear and Logistic Regression?

6| What is Normal Distribution?

7| Difference between Interpolation and Extrapolation

8| What is a recommender system?

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

10| Explain A/B Testing

https://www.analyticsindiamag.com/10-most-frequently-asked-questions-in-data-science-interview/



The use of big data presents many challenges

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

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

ÅFinancial, i.e., potential costs of sourcing data versus benefits

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

ÅMethodological, i.e., data quality and suitability of statistical methods

ÅTechnological, i.e., issues related to information technologies



BIG DATA IS A HUMAN RIGHTS ISSUE

ω Never analyze personally identifiable information

ÅNever analyze confidential data

ÅNever seek to re-identify individuals 

GDPR





POTENTIAL LEARNING OUTCOME

ÅUnderstand the basic concepts of Big Data analytics

ÅRecognize changes in business environment

ÅRecognize new trends

ÅStart learning about the new school of marketing

ÅContinue with learning about Big Data technology



Za kraj...

Åά!ǎǘǊƻƴƻƳƛ ǎǳ Ȋŀƛǎǘŀ ǾŜǑǘƛ ǳ ƛȊǾƭŀőŜƴƧǳ ǎǘǊǳƪǘǳƛǊŀƴƛƘ ǇƻŘŀǘŀƪŀ ƛȊ ǎƭƛƪŀΦ hƴƛ 
posmatraju Sky Surveykao ƴŀőƛƴ ǇǊƛƪǳǇƭƧŀƴƧŀ ǎƭƻƧŜǾƛǘƛƘ ǇƻŘŀǘŀƪŀ ƻ ƳƛƭƛƧŀǊŘŀƳŀ 
ȊǾŜȊŘŀ ƛ ŘǊǳƎƛƘ ǾŀǎƛƻƴǎƪƛƘ ǘŜƭŀΦ hǾŀƧ ƴŀőƛƴ ǊŀȊƳƛǑƭƧŀƴƧŀ ǾŜƻƳŀ ƧŜ ǎƭƛőŀƴ ǇǊƛǎǘǳǇǳ 
ƪƻƧƛ ƳŜƴŀŘȌŜǊƛ ƛƳŀƧǳ ǇǊŜƳŀ ǎǾƻƧƛƳ ƪƭƛƧŜƴǘƛƳŀΦ 
ÅbŀƛƳŜΣ ƳŜƴŀŘȌŜǊƛ ƻ ǎǾƻƧƛƳ ƪƭƛƧŜƴǘƛƳŀ ȊƴŀƧǳ ǳ ǎǳǑǘƛƴƛ ǾŜƻƳŀ ƳŀƭƻΣ ŀ ƛ ǘŀ ǎŀȊƴŀƴƧŀ ǎǳ 
ƴŜƪƻƳǇƭŜǘƴŀΣ Ǿŀƴ ƪƻƴǘŜƪǎǘŀ ƛ ǇƻǘŜƴŎƛƧŀƭƴƻ ƴŜǘŀőƴŀ ςisti princip kao i sa zvezdama. 

ÅYŀŘŀ ƧŜ ŀǎǘǊƻƴƻƳƛƳŀ ƴŜƻǇƘƻŘƴƻ Řŀ ǎŀƎƭŜŘŀƧǳ ȊǾŜȊŘŜ ǘŜƳŜƭƧƴƛƧŜΣ ƻƴƛ ǇƻǎŜȌǳ Ȋŀ 
ǘŜƭŜǎƪƻǇƛƳŀ ǎŀ Ȋƴŀǘƴƻ ǾƛǑƻƳ ǊŜȊƻƭǳŎƛƧƻƳ ƛ ŦƻƪǳǎƛǊŀƧǳ ǎŜ ƴŀ ƳŀƴƧƛ ǎŜƎƳŜƴǘ ƴŜōŀΦ 
bŀ ǘŀƧ ƴŀőƛƴΣ Řƻǎǘŀ ƻōƧŜƪŀǘŀ ƪƻƧƛ ǎǳ ōƛƭƛ ƧŜŘǾŀ ǇǊŜǇƻȊƴŀǘƭƧƛǾƛ ǳ ƎƭŀǾƴƻƳ ŘŜƭǳ 
ƛǎǘǊŀȌƛǾŀƴƧŀ όǳǇƻǘǊŜōƻƳ ƴƛȌŜ ǊŜǾƻƭǳŎƛƧƛ ƛ ƎƭƻōŀƭƴƛƧŜ ǎƭƛƪŜύ ǎŀŘŀ ǇƻǎǘŀƧǳ ǾƛŘƭƧƛǾƻ 
ƧŀǎƴƛƧƛΦ ¢ŀŘŀ ȊŀǇǊŀǾƻ ƳƻȌŜǘŜ ǎƘǾŀǘƛǘƛ Řŀ ƭƛ ǎǘŜ ǇƻǎƳŀǘǊŀƭƛ ȊǾŜȊŘŜΣ ƎŀƭŀƪǎƛƧŜ ƛƭƛ ŘǊǳƎŀ 
ƴŜōŜǎƪƛƘ ǘŜƭŀάΦ 



The Photopic Sky Survey is a 5,000 megapixel photograph of the entire night sky stitched together from 37,440 exposures

http://media.skysurvey.org/interactive360/index.html
http://media.skysurvey.org/interactive360/index.html


The future belongs to those
who rule the data



10 Most Frequently Asked Questions In Data Science 
Interview

1| What is regularisation? Explain L1 and L2 regularisation.

2| How Data Science differs from Big Data and Data Analytics?

3| How do Data Scientists use statistics?

4| Why data cleansing is important?

5| What is Linear and Logistic Regression?

6| What is Normal Distribution?

7| Difference between Interpolation and Extrapolation

8| What is a recommender system?

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

10| Explain A/B Testing

https://www.analyticsindiamag.com/10-most-frequently-asked-questions-in-data-science-interview/
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