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Data everywhere

Really “Big Data” — Data volume is increasing exponentially Big data

By the year 2020, the digital universe
will reach 44 zettabytes — that’s a 10-fold
increase from 2013.
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Souwrce: |DCs Digital Universe Study, Apel 2014, spansorad by EMC



Data everywhere

Big data

» Before:

» structured data,

» generated by companies and organizations,

» regular but not so frequent updates (e.g monthly).
» Now:

» unstructured data,

> generated by users,
> real time data.



Some data generated by companies and
organization

Big data
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Some data generated by users

Big data
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Some networks

Big data




And now health data
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Big Data:
Expanding on 3 fronts
at an increasing rate.
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5V7?

= Terabytes + Batch

+ Records/Arch + Reallnear-time
+ Transactions + Processes

+ Tables, Files + Streams

Structured Statistical

+ Unstructured * Ewvents
+ Multi-factor + Correlations
+ Probabilistic « Hypothetical

+ Trustworthiness
Authenticity
Origin, Reputation
Availability
Accountability

Big data



The new oil ?

Clive Huby, 2006.



A landscape

Big Data Landscape 2016 (Version 3.0)

Analytics

Applications
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Gartner hype cycle 2017

Big data

Gartner Hype Cycle for Emerging Technologies, 2017
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Data analytics

Data analytics

A process:
» collecting,
» organizing (cleaning and storing),
» analyzing,
> visualizing

large sets of data.

An objective: discover useful information to improve
business decisions.



A new idea ?

Data analytics

Four major influences act on data analysis today:

» The formal theories of statistics.

» Accelerating developments in computers and display
devices.

» The challenge, in many fields, of more and ever larger
bodies of data.

» The emphasis on quantification in an ever wider variety
of disciplines.



Not so new !

Data analytics

Data analysis and statistics: an expository overview
J. W. Tukey and M. B. Wilk
1966

Four major influences act on data analysis today:

» The formal theories of statistics.

> Accelerating developments in computers and display
devices.

» The challenge, in many fields, of more and ever larger
bodies of data.

» The emphasis on quantification in an ever wider variety
of disciplines.
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Web search

Go gle big data n Data analytics

Al News Images Videos Books More = Saarch ools

§ Amazing Things Big Data Helps Us To Predict Now — Plus What's ..
Forbes - 22 haurs ago

Big data is pradicting things about your ie simost every minate of your day ... But
data anakysis are working on predicting much mone emparan ..,

The big data race reaches the Cily

Tebegraph.co.uk - 8 Oct 2016

|BM's Watson supercomputer. once knawn for winning the ielavision quiz show
Jeopardy! In 2011, | now sol tn wealth management ...

Why Will Many CMOs Fai In The Era Of Big Data?

Forbes - 8 hours age

Howaver, s marketing is becoming Increasingsy tachnology-based, Big Data &
bering Ryperd and rrany markelors hive tiken o warship fas

SAP expands big-data-as-a-service platform with Altiscale deal
TechTarged - & hours ags

SAP's sogquisiion of Alliscaln expands its big-data-as-a-servics footprnt: Attunity
sutomates data Inegraton for SAP dats and big data




Recommendations

amazoncom Recommended for You

Amazon.com has new recommendations for you based on items you purchased
ortold us you own.

The Little Big Fascinate: Your Sherlack Alice in
Things: 163 7 Triggers to Holmes [Elu- Wonderdand
Ways to Bursue Persuasion and ray Blu-ray

EXCELLENCE Captivatian

Data analytics



Marketing

7 Big Data & Analytics Hub
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Customer relationship management (CRM)

[ermsearch]D

Ssles  Marketing  Service  Industries  Channels  Resources Data analytics

RM SOFTWARE —

Get free otes & relevant recommendations

CRM search # Rewsil CRM »  Retad Big Data

EBIQ Data in Retail Exampl

By Chuck Schaaffer
5 Retail Big Data Examples with Big Paybach
Big data s dellvering some big results for retailers.

Hotel chain uses big data to increase bookings.

Pizza chain earns more dough in bad weather.

Music distributor applies big data for demand planning.
Financial services company scores new clients.

Retailer creates pregnancy detection model.

vV vV v VY



Smart grids

And smart cities.

& Siemens.
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Genomics

Data analytics
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Rehugee rsuma

Genome researchers raise alarm over big data

Storing and processing genome data will exceed the compusting challenges of running
YouTube and Twitter, biclogists warn,

Erika Check Hayden

OF July 2045 Tha mantsk-heaith crisks among migrants

Tres refugees and sigrants surging e Eurcoe ane

S, Rights & Perminsions suflering very Fgh bevein of peychiatis disorders.

Fnsnerchers are singgling (o heio
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geared up 1o cope wilh the coming ganomice flood

Gihar compuling experts say that such & comparisan wih other ‘big data’ eraas Is not convincing and Enterprise Big °
Il g, Bt thesy agree that the camputing needs of genomics wil be enormous as sequenting
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The data scientist

Data Scientist: The
Sexiest Job of the 21st
Century

by Thomas H. Davenportand D.J. Patil



Data scientist skills

Big data
Driving the Success of Data Science Solutions: Data analytics
Skills, Roles and Responsibilities ... Data science
Ask good questions Know the constraints
i (e.g., legal, ethics, market)
Latency at Execution? Decision Making
Build, Buy, Outsaurce
Gauge political
friction

Statistical learning
Deploymant

Practical

informations

Transparent Versus "black box"
Data

Performance Critenia Thatl Matter
(ROI, accuracy, profitability
versus market gain)
Feature Engineenng
Data IT
Logistics Sk
i lis
High- T

performance

Computing

Science

Project

Recalibration With
Execution/Monitoning

New Data

*—— Which Analytics
Data Govemnance

fo Choose?

Data Exploration
Creativity, Communication Gartner.
= = E DA 29/42



Superhero skills ?

Data science

B
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Some definitions: Data science

Data science

Wuz];plzr)lA

The Free Lncyclapedia

Data science is an interdisciplinary field about processes and
systems to extract knowledge or insights from data in
various forms, either structured or unstructured, which is a
continuation of some of the data analysis fields such as
statistics, machine learning, data mining, and predictive
analytics, similar to Knowledge Discovery in Databases
(KDD).
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Some definitions: Machine learning

Statistical learning

WIKIPEDIA

The Free Lncyclapedia

Machine learning is a field of computer science that often
uses statistical techniques to give computers the ability to
“learn” (i.e., progressively improve performance on a specific
task) with data, without being explicitly programmed.



Some definitions: Statistical learning

Statistical learning

WIKIPEDIA

The Free Lncyclapedia

Statistical learning theory is a framework for machine
learning drawing from the fields of statistics and functional
analysis. Statistical learning theory deals with the problem of
finding a predictive function based on data. Statistical
learning theory has led to successful applications in fields
such as computer vision, speech recognition, bioinformatics
and baseball.



Statistical learning vs Machine learning

» Machine learning, from Artificial Intelligence: large scale
applications, prediction accuracy.

» Statistical learning, from Statistics: interpretability,
precision, uncertainty, inference.

» For some statisticians: statistical learning is a
mathematical formalisation of the machine learning.

Statistical learning



Some concepts: online/offline learning

» Online learning (real-time): under time constraints. Statistical learning

Some examples:

Personalized advertising.
Personalized healthcare.
Navigation & transit tools.
Autonomous cars.

Load curve forecasts.
Weather forecasts.

vV vy vV vy VY VY

» Offline learning (batch).



Some concepts: supervised /unsupervised learning

Statistical learning

» Supervised learning:
Infer (predict) a function/relationship from labeled
training data (e.g. classification, regression).

» Unsupervised learning:
Find “structure” in unlabeled data (e.g. clustering).
Even if it is more subjective than supervised learning, it
can be useful as a pre-processing step for supervised
learning.



Supervised learning

Statistical learning

There are many different paradigms, including:
» Parametric statistics (linear or non-linear).

» Non-parametric statistics (local estimation methods, e.g
smoothing kernel methods, k-nearest neighbors).

Tree based methods.

v

v

Support Vector Machines.

v

Deep learning.



Some key points

Statistical learning

» Trade-off between prediction accuracy and
interpretability.

» Avoid over-fitting.

» Parsimonious model vs (full) black box: “less is more”.
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Outline

» Introduction. Practical

informations

» Unsupervised learning: PCA & clustering.
» Supervised learning:

» Cross validation & bootstrap.

» Reminders on linear regression & logistic regression.
» Tree based methods.

» Support Vector Machines.
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