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Every year, each person

leaves behind more than
5 GB of digital
breadcrumbs.
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VERACITY

VOLUME, VELOCITY, VARIETY,

It’s estimated that

2. 5 ﬂUINTIlI.ION BYTES

40 ZETTABYTES

of data will be cvea!ed by
2020, an increase of 300
times from 2005 2020 S

The
FOURV’s
of Big
Data

01 data are created e.l:h day

be, 200"

.n.l

6 BILLION
PEOPLE

have cell
phones

Maost companies in the
U.S. have at least

100 TERABYTES

N
|

of data stored

Yh;(Ncw York Stock Exchange TEF;E;{Z[;BE(w to
captures

] TB UF TRADE ,/; {..‘ that moniter items such as
INFORMATION =" fuel level and tire pressure

during each trading session

ty. Variety and Veracity

Velocity

ANALYSIS OF 44 MILLION IT J0BS

STREAMING DATA 4.4 MILLION IT 10BS
105 oy
18.9 BILLION :
NETWORK -]

CONNECTIONS YYYYvyy —d &

ey 111111111

As of 2011, the global swe of
data in healthcare was
estimated to be

150 EXABYTES

By 2014, it’s anticipated
there will be
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in one survey were unsure of

how much of their data was
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Sowrces: McKinmsey Global Instinute, Twitier, Caco, Gatner, EMC, SAS, IBM, NEPTEC, QAS




CDR DATA

Number of events

Service area delimit ™o Recorded path
» Mobile phone tower « Preferred position :: rg~4 km




SOCIAL NETWORKS
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TWITTER

T " Foursquare API:
_ WEE . get most likely
Text / Latitude / Longitude venue
Text: Hifolks!
lat: 41,34, Ing: 2,09

p
a Foursquare Venue
Name / Top Category

g Name: La Fonda
Top Category: Food







GPS VEHICLE TRACKS

GPS fixes collected/sent by onboard navigation devices &
“black boxes”

Ide;Time;Lat;Lon;Height;Course;Speed;PDOP;State;NSat

8;22/03/07 08:51:52;50.777132;7.205580; 67.6;345.4;21.817;3.8;1808;4
8;22/03/07 08:51:56;50.777352;7.205435; 68.4;35.6;14.223;3.8;1808;4
8;22/03/07 08:51:59;50.777415,7.205543; 68.3;112.7;25.298;3.8;1808;4
8;22/03/07 08:52:03;50.777317,7.205877; 68.8;119.8;32.447,3.8;1808;4
8;22/03/07 08:52:06;50.777185,7.206202; 68.1;124.1;30.058;3.8;1808;4
8;22/03/07 08:52:09;50.777057,7.206522; 67.9;117.7;34.003;3.8;1808;4
8;22/03/07 08:52:12;50.776925,7.206858; 66.9;117.5;37.151;3.8;1808;4
8;22/03/07 08:52:15;50.776813;7.207263; 67.0;99.2;39.188;3.8;1808;4
8;22/03/07 08:52:18;50.776780;7.207745; 68.8;90.6;41.170;3.8;1808;4
8;22/03/07 08:52:21;50.776803,;7.208262; 71.1,82.0;35.058;3.8;1808;4
8;22/03/07 08:52:24;50.776832;7.208682; 68.6;117.1;11.371;3.8;1808;4

Typical sampling rate: 30-60 secs

Typical localization error:5-10 m




GPS vehicle tracks




THE KDD PROCESS
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DATA-TO-KNOWLEDGE LIFECYCLE

Models Forecasts




CRISP-DM MODEL
CROSS INDUSTRY STANDARD
PROCESS FOR DATA MINING

Business Data
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UNDERSTANDING CITY USAGE
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ECONOMICAL TRANSACTIONS

* E.g. personal shopping data

* Contain the history of
purchases of the individual

* Not only how much she buys,
but also what and when...




NOWCASTING GDP & WELL-BEING

Customers-Product and Sophistication

Customers are sophisticated if they purchase
sophisticated products.

Products are sophisticated if they are bought by
sophisticated customers.
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Relation between GDP and customers sophistication (left) and product purchased (right)




MOBILITY AS PROXY OF WELL-
BEING
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REFUGEE MIGRATION IN
EUROPE

st i o | MILLION REFUGEES
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HUMAN GENETIC DISEASE
NETWORKS

3‘“.

Wetll- sani Shprin oldbergd
daeme | Py : savaa

potasst avated b‘a
o C| ta

Thyrotoxic P
pertodic

paralysis

CACNAIS

RYRI KONgI
CRYAB CPT2 . .‘

r
Du e
m ar
y

pMp Vs

CAV3
gt

SGCD
BCSIL TCAP w°lf”;:’ T

NDUFV1 cOox15 TAZ ’
oy ime
NDUFS# ‘ an
PDHAI e

thy

on-White

‘o@m attal
sia

Acy
long_gmg:om ¥
KCNH2

GJAT

KCNE1 Atri ar
L

ol
JAGI .

EYA4
COCH
M°““m§°
Enlar,
vestib
aqued
Rabson denhall
sy e
o &
- nron



