Centre Tecnologic de Catalunya @

Data Driven Business

Introduction

Trainer’s name: Lali Soler
Email address:

lali.soler@eurecat.org



Contents

Definitions and a bit of motivation:
Business Context

Big Data

Data Science

Machine Learning

The “Data Science toolbox”

The “Big Data” toolbox

Market and industry

Artificial Intelligence in the industry

eurecat

nologic de Catalunya @



01

Introduction

eurecat

eeeeeeeeeeee 0,



The value of Data eurecat

Centre Tecnologic de Catalunya

Making decisions based on data is nothing
new. Now it is much easier, simply.

a Sin William Davenant ¥  +% Segueix Old Pics Archive X +2. Segueix
VilliamC | oldpicsarchive

The world before computers - staff sorting . e

AN used Bigkaks Framm Shamdan Computing Division at the Department of the

Underground to analyse line use in 1939. Treasury, mid 1920s
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After awhile

1 computer = N programs = M users
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Smoothing Planning
Computer Vision

Probability

Entropy

Big Data
Data Mining \ / Optimization
Function Approximation " Graph Algoritims
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Big Data eurecal

What is Big Data?

*For some people, they have big data when its
size > 65536 x 256.

°In general wehave big data when its size does
not allow its storage and analysis in a big
computer.
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-eMore common

Fat Data /

| Big Data

Less common
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Wal-Mart handles over one million customer
transaction per hour, the information is
stored on a database sized in excess of 2.5
Petabytes (2,0 x 10'6 bits).

By 2016 it is likely that a typical hospital will
create 665 terabytes (5.32 x 101° bits) of data
ayear.
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With a personal computer:

You can find an elementin a1l MB file in less than a
second.

You can find an element in a 1 GB file in less than a
minute.

You can find an element in a 1 TBfile in less than
sixteen hours.

You can find an element in a1 PBfile inless than
two years.

You can find an element in a1l EBfile inless than
two thousand years.
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Big data is more than size.
It Iscommonly characterized with four V

Volume
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Big Data eurecal

The cloud Is key to deal with the o
ey enabpler

three V,but the main phenomenon %

behind Big Datalis datification. «—

The three V are a consequence ofit.
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We are rendering into data many aspects
of the world that have never been
qguantified before:

business networks
g beravor
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I THE RAPID GROWTH OF GLOBAL DATA

The production of data is expanding at an astonishing pace. Experts
now point to a 4300% increase in annual data generation by 2020
Drivers include the switch from analog to digital technologies and the
rapid increase in data generation by individuals and corporations alike

2012: CUSTOMERS WILL
START STORING 1 EB ——
OF INFORMATION. N\

WHAT IS A ZETTABYTE?

Ae— DATA PRODUCTION

1 patab

1,000,000,000,000  gigabytes e o b oes el VILL BE 44 TIMES GREATER

1,000,000,000 terabytes holdsthe. 1o endesithe el [N 2020 THAN IT WAS IN 2009
oquivalont 3D CGl effects { contantotall
of roughly In Avatar, D) Y;

1,000,000 petabytes 210 single- . - ";3"‘" More than 70% of the digital universe is

1,000 Siabytes sided DVDs. \ 285 c,nm'e; generated by individuals. But enterprises have h

< responsibility for the storage, protection and
1 zottabyte 3] management of 80% of it
- - 4
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Information comes from:

Corporate Data Bases (structured
Information). Unstructured information in
documents, Wikipedia, textbooks, journals,
blogs, tweets, etc.

Images in the web, public cameras,

phones, TV, YouTube, etc.

Public APIs: smart cities, government,
search engines, etc.

Sensor Data: GPS, accelerometer,
physico- chemical sensors, sociometric
sensors, super- colliders, telescopes,
etc.
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There are several Big Dataflavors:

- Big multidimensional arrays (homogeneous
data).

- Big tables (structured data).

- Big text.

- Big image.

- Big sound.

- Big sequential data (sensors, tweets, etc.)
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There are several problems:

- ETL (Extract, Transform, Load)

- Bl/Analytics (Think you can do in SQL)
- Advanced Analytics.

- Machine Learning.

- Visualization.
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Technology is the collection of
tools, including machinery,
modifications, arrangements and
procedures used by humans.

Big Data is a key technology to process
massive amounts of data (f.e. to count items).

Methodology is the systematic,
theoretical analysis of the methods
applied to a field of study.

Data Science is a methodology to define what
we want to do with data, how do we evaluate

our actions, what decisions can be grounded

on data, how do we combine evidences from
several sources, etc.
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Machine
Learning

Drew Conway'’s Data Science Venn Diagram
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« Data Science isnot a science

but a methodology based on
multidisciplinar knowledge.

« Currently, most company decisions are based on
Intuition and best practices. The alternative is to

Integrate data-based knowledge in the decision
process.

* DataScience isa new data processing model focused
on turning data into actions.
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Steps:

* Ask a question.
*Get the data. They can be heterogeneous

and non structured.
« Data Processing (cleaning, munging, etc.).
-Data Analysis (computer science,
linguistics, economy, sociology, etc.).
« Take a decision and act.
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Data Science
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What are the limits of data science?

e Data science Is a tool to inform, not to
explain.

e Data science cannot substitute intuitionor
creativity.

what they wanted,
uld have said faster horses.
Henry Ford.

i | had asked people

they WO
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Big Data Roles

o2

-
Languages DATA SCIENTIST
R, SAS, Python, Matlab, SQL, AS RARE AS UNICORNS
Hive, Pig, Spark
Role

Skills & Talents Cleans, massages and organizes
v’ Distributed computing (big) data
v’ Predictive modeling

Mindset

v’ Story-telling and visualizing

v’ Math, Stats, Machine Learning Curious data wizard

HIRED BY
GO 816 =' Microsoft L}I
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Big Data Roles

s

DATA ANALYST

‘DATA DETECTIVE

Role
Collects, processes and performs
statistical data analyses

O
O

Mindset
Intuitive data junkie with high
“figure-it-out” quotient

Sl
28]

So
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Languages
R, Python, HTML, Javascript, C/C++,
SQL

Skills & Talents
v’ Spreadsheet tools (e.g. Excel)
v’ Database systems (SQL and NO SQL

based)
v’ Communication & visualization
v Math, Stats, Machine Learning

29
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Big Data Roles

¢

DATA ENGINEER

SOFTWARE ENGINEERS BY TRADE Languages
SQL, Hive, Pig, R, Matlab, SAS,
Role SPSS, Python, Java, Ruby, C++, Perl
Develops, constructs, tests and / .
maintains architectures y Skills & Talents
(such as databases and large-scale Database systems (SQL & NO SQL
processing systems) based)
v' Data modeling & ETL tools
Mindset ; Data APIs
All-burbose evervman Data warehousing solutions
e HIRED BY
S srotiylfd &
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Big Data Roles

¢

o

DATA ARCHITECT

THE CONTEMPORARY DATA MODELLER
Languages

SQL, XML, Hive, Pig, Spark Role:

Creates blueprints for data
management systems to integrate,
centralize, protect and maintain

Skills & Talents

v’ Data warehousing solutions
v’ In-depth knowledge of database

architecture data sources

v’ Extraction Transformation and _

Load (ETL), spreadsheet and BI tools ) l\jhl.ldse.t:

v' Data modeling Inquiring ninja with a love for
v’ Systems development HIRED BY data architecture design patterns

VISA Gttty togiech
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Big Data Roles

OUTPUT

organized & ensures operability

Data Engineer
INPUT @ Architects how data is
«>

Understan
Problem and
~.Domain

Deliver and
Deploy Model

Communicate

e Data Scientist
S ’ Gets deep into the data to draw
Results / : Yo |hidden insights for the business

Explore and Business Analyst
Understand Works with data to apply insights
AV

Evaluate -
: Data to the business strategy

Create
and Build
Model

Transform:

Clean App Developer

(oo Plugs into data and models &
- writes code to build apps

Transform:
Shape

ANALYSIS
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The CDO role

Responsibilities of the Chief Data Officer - In Brief

* Champion and safeguard enterprise data across the organization. As many businesses have learned, and Debra
Logan of Gartner points out, “ClOs...do not own the data. When retiring an asset, have you been able to get a
straight answer from your business on how long to keep the data? They arent making decisions, and you can't make
the decisions about the data.”" Someone needs to manage data as the critical asset that it is.

* Develop and oversee a corporate-wide data governance program. To improve data quality, reduce risk and
comply with all relevant regulations, teams must be created to implement data governance policies. In an
organization with a Chief Data Officer, there should be no debate about "who owns the data.”

# Drive information and analytics strategy - from a business perspective. The CIO remains ultimately responsible
for information strategy from a technical or systems perspective, but the chief data officer should articulate KPIs

and metrics that should be tracked by and reported on by the systems that the organization implements.
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The CDO role

1 Direct report to CEO

(, 34%

2 Infegratmn within IT

(N 31%

3 H’epnr? M Mﬂﬂﬂf area

Q 34%

eurecat

Big Data Roles

CDO

]

J

g_

\v] Raise data to CEQ's agenda for full empowerment

7] Ensure data ownership independence from individual
business units (BUs).

[El Risk p:::war issues between CIO and CDO

V] Leverage data as an nperatmnal enabler for
business decisions

Easily coordinate data management,
architecture and IT

[X] Risk loss of business relevance for data

V] Provide data independence from IT

'] Enable cross-BU functions for data management

5 Risk diminished operational effectiveness caused
by loss of IT contact
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Metodologies: Cross Industry Standard Process

Business , - Data
Understanding [ Understanding

~

Data
Preparation

A

Deployment v

Modeling

Evaluation
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Metodologies

Josh Wills ¥ L Segueix
josh_wills

Data Scientist (n.): Person who is better at
statistics than any software engineer and
better at software engineering than any
statistician.

& Mostra-ho traduit

133 75« BOBLeDRAE

18:55 - 3 maig 2012
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The “Data Science”
Toolbox
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Data Science T CHake

Maths and Statistics

Descriptive R Numerical

statistics analysis

Bayesian
Optimization probability
models

38
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Data Science

Programming sKkills

e Algorithm prototyping
* Programming languages for prototyping
v R
v Python
v Matlab
v Julia
v Java
Scala
* Big Data Tools: Hadoop, Spark, Amazon WS, Kafka, etc.



Data Science

Techniques

* Classification and class probability
* Regression

* Similarity matching

* Clustering

e Co-ocurrence grouping

* Profiling

e Data reduction

e Casual modeling

» A/B testing

eurecat
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Machine learning Come Tecrlge e Cary

Supervised Unsupervised
Learning Learning

Reinforcing
Learning

41
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Machine learning workflow

TRAINING FIT/TRAIN A
DATA CLASSIFIER

TEST
TEST/PREDICT PREDICTIONS
DATA

42
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And...what about deep learning?

hidden layer 1 hidden layer 2 hidden layer 3

input layver

43
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The “Big Data toolbox”
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Distributed computin and real time Cone Tenolagic e Ctany
Application| [Application| ~|Application] Batch
Operating system /\
N

kafka stream

45



eurecat

A B | g D at aalrc h | t e Ct ure Centre Tecnologic de Catalunya

Data Processing
~— (Feature Engineering) ———
~ Processing Engine - - - - - I

|
|

£0, 020 0RO0 O,
:Translnrm Normalizat Cleaning
| ation ion and

~— Data Acquisition —+—— Encoding
"'" Data : l /
Ingestion :
ERFP \ :.1 :.-‘: : hw — M_:'—* F.
Databa i
:
L

~—— Execution Deployment —

Preprocessing  Sample ' Training/ \&; ————————————

ose " T

Stream ! X _
Processi Data Selection | Testing Set 1 ‘
Platform ——/!——+———----__J ! ;‘i . .r.} l"/v
" Expermen Teatng Tunn nill
) 1Experimen- Testing Tuning, 1]
Mainframe r~ Y tation
—

ﬂ Batch Data Engineering i H
laT Warehouse + | '
Devices I . Machine — - _—___ - . * Data Storage
. J Algorithms v = W W — S
| o + |
| pd g ]
- fax >fx) (o)
| Clustering Leaming | R
| Algorithm Algorithm Execution
| |
h r 2017 Gemlower, I, o
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Market and industry
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Competitive Advantage

Data Analytics Capabilities

. Reporting

. Scorecard

. Customer segmentation
. Market research

= Social network analysis

. Dataset summarization

. Multivariate correlation
=  Anomaly detection

=  Analytical CRM

- Customer retention

= Direct Marketing

. Demand forecasting

. Predictive financial models
=  Wallet share estimation

. Credit risk

=  Accounts Payable Recovery
. Location of new stores

. Product layout in stores

. Price sensitivity

. Medical diagnosis

. Lead prioritization

=  Call center optimization

= Inventory Management

eurecat
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Travel and Transportation
Optimization

Planning Strategic Optimization
Planning Manufacturing
Optimization

Equipment maintenance
Dynamic pricing

Networked infrastructure
optimization

Personalized recommendation

Analytics
Maturity

48
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El valor per a les organitzacions

15% or more growth W Negative to 4% growth

Uses predictive analytics such as advanced A7%

statistical, data mining, and machine learning
algorithms _ 46%

Deploys interactive (not static) data visualization 5%

solutions as part of your Bl environment _ 41%

Base: 131 Bl decision-makers (79 with negative to 4% growth; 52 with 15% or mare growth)
Source: A commissioned study conducted by Forrester Consulting on behalf of SAP, April 2013
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El valor per a les organitzacions

Big Data Contribution to GDP by Sector

B Trade

19% B Manufacturing

5% ¥ Finance & insurance

’ ¥ Public administration

“ Information &
communication

Health & social care

Figure 1: Economic potential of big and open data — source: demosEUROPA

50



Operational Efficiency

##

Use data to:

* Increase level of
transparency

* Optimize resource
consumption

* |mprove process quality
and performance

eurecat

Fields of application chos ool e sk

Customer Experience New Business Models

@

Exploit data to: Capitalize on data by:

* [ncrease customer * Expanding revenue streams
loyalty and retention from existing products

* Perform precise customer * (Creating new revenue
segmentation and targeting streams from entirely new

* (Dptimize customer interaction (data) products
and service

51



Big Data Challenges

Determining how to get value from big data

Obtaining skills and capabilities needed

Risk and governance issues (security, privacy, data quality)
Defining our strategy

Funding for big data-related initiatives

Integrating multiple data sources

Integrating big data technology with existing infrastructure
Infrastructure and/or architecture

Leadership or organizational issues

Understanding what is "Big Data"

16%

21%

30%

36%
37%

43%

42%

eurecat
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62%

B Have invested (n=192)
m Planning (n=138)
m No plans (n=86)

Gartner.
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Figure 10. Percentage of Surveyed Customers Reporting Active Use, by Company Size, 2016
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Big Data
Mobile| Cloud | Big Data Storage Analytics Data Analysis Techniques
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Company Size gg%%%ﬁ*gﬁgﬁgﬁgﬁsﬁ:*iﬁia
Segment Employee Range F olo|lo | T|2z|2|e O a0 O & | 2|5~ a|ld|3 @
Small Business | 1 to 09 employeas 264 | 18% 289 | 31% | 27% | 10% 17% | 14% 28% | 3205 | 229% | 129 | 15% | 16% | 12% | 12%
100 to 249 employees 183 | 18% 27% | 33% | 25% | 13% 19% 21% | 24% | 23% | 8% | 14% | 14% | 11% | 9%
gﬁfﬁfﬁs 250 to 499 employees 156 | 15% 19% | 20% | 25% 15% 8% 21% | 23% | 17% 1% | 10%
500 to 989 employeas 173 | 23% 15% | 30% | 23% 8% | 13% 27% | 13% | 15% | 13% | 15% | 14% | 8%
1,000 to 2,499 employees 243 | 20% | 30%|14% | 30% | 20% 12% 31% | 19% | 22% [ 17%
2,500 to 4,999 employees 189 | 18% |229% |10% |28% | 26% | 11% | 8% | 11% 9% |26% | 29% | 19% | 16% | 14% | 13% | 8%
Large 5,000 to 9,999 employees 175 | 25% |27%|14% | 34% | 20% | 8% | 8% |20% | 8% | 8% 25% | 26% | 23% | 15% | 14% | 12% | 16% | 13%
Business 10,000 ta 24,999 employees | 231 | 17% | 25% | 13% 119 | 13% | 23% | 14% | 169 200 | 2504 | 23% | 149% | 18% | 150 | 13% [ 119%
25000 to 49,999 employees | 120 | 22% | 24% | 12% 13% | 16% | 26% | 12% | 9% 30% 32% | 18% | 23% | 22% | 15% | 23%
50,000 or more employees 278 | 23% | 27%|11% 16% | 26% | 23% | 15% | 18% 308 | 20% | 14% | 18% | 15% | 17%
Overall Survey 2,244 | 20% | 34% | 16% 9% | 10% | 18% | 9% | 10% | 35% | 26% | 26% | 21% | 13% | 13% | 13% | 10% | 10% | 2% | 2%
Bl = business intelligence

Source: Gartner (October 2016)
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Figure 6. Percentage of Surveyed Customers Reporting Active Use, by Industry, 2016
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Bl = business intelligence

Data for industries with fewer than 50 references should be considerad merely directional.

Source: Gartner (October 2016)
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Banking 193 [ 14% | 20% | 14% 13% | 13% | 20% | 15% 13": B | 26% | 31% | 17% | 11% | 18% | 11% | 14%
Communications Az | 18% | 25% | 18% 24% [ 17% | 28% | 11% | 13 26% | 1% | 20% | 17% | 16% | 19%
Education 75| 12% 14% | 18% | 15% 25% | A% | 23% | 11% 12% 8%
Govermnment 147 | 1790 | 19% | &% | 18% [ 19% 15% & 25% *% 206% | 16% 16% | 11%
Healthcare 125 1% | 21% 23% 17 % 27% 1’% 27% | 13% 9% | 12%
lInsurance 137 | 22% | 23% | 10% | 26% | 26% | 14% | D% | 19% 13 1|3% 28% | 17% 10% | 9%
MManufacturing and Natural Resources| 377 | 24% | 23% | 13% 24% | 8% 15% 0% Bg | 16% | 20%: | 17% | 9% | 11%
Media 82| 29% 33% 23% | 22% | 30% | 15% | 13 33% | 20% | 27% | 18% 18% | 8%
Other 204 | 14% 10% | 260% | 10%: | O% | 0% | 11% 220 | MbG | 21% 15%-13% 11% | 11% | 00
Fatail 217 | 20% | 32% | 16% 33% | 9% 15% | 10% | g % | 21% | 18% | 9% | 13% | 9% | 8%
Services 454 | 20% 2% 30% | 12% | 15% | 23% | 12% | 15 B 26% | 19% | 17% | 17% | 16% | 16%
Transportation 72| 15% | 280 pr L 0% | 20% | 129% 2800 | 18% | Bl Ol
Utilities ar 24% 18% 13% | 13% 8% B | 25% | 20% | 31% | 14% | 18% | 13%
Wholesale Trade 42 | 23% | 32% 23% | 23% 18% 19% | 1 % 12% 11%
Overall Survey 2,244 | 20% | 34% | 16% | 33% [ 27% | 9% | 10% | 18% | 9% |10 35% Yo | 26% | 21% | 13% | 13% | 13% | 10% | 10% | 2% | 2%
g
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Business priorities

Manu & | Media/ | Svcs Banking| Insur- |Health- | Trans-

N. Res. | Comm ance care |portation
Enhanced customer 52% 8% 66% 43% T7% T3% 69% 44%
experience
Process efficiency 45% 33% 35% 49% 65% 43% 41% 50% 73% 69% 78%
More targeted marketing 439% - 53%  17%  41%  78%  66%  58% - 38% 17%
Cost reduction 42% 33% 35% 37% 35% 30% 41% 31% 45% 56% 61%

Improved risk management - 229%  29% | 29% @ 35% @ 22% @ 52% @ 58% @ 55% 31%  61%

New products 23%  67% @ 37% - 24%  35% @ 27% = 50% - 19% @ 33%
Developing information 26% 33% 44% 31% 22% 23% 19% 19%

products

Enhanced security capabilities = 17% = 22% = 21% = 34% = 29% - 27%  27% - 19%  28%

Regulatory compliance - 22%  18%  23%  18% - 25%  23% @ 27% 31% | 44%

n= 65 9 62 35 17 23 44 26 1 16 18

Multiple responses allowed

Gartner.
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\\
Today however
Ge Y NS
“Big dat
variety
effectiv _
me:;::‘ Data Strategy ATA

Central Repository
Right Data Quality
Skills and Culture

N\

Volume Velocity Variety
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What is “Big” Data for me? eurecat
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Enhanced
Insight

Improved
Decision
Making

Process

Automation




Enhanced Customer Experience €urecal
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Gartner defines customer experience as the customer’s perceptions and related feelings caused by
the one-off and cumulative effect of interactions with a supplier’s employees, systems, channels or

products.

Recommender Systems

Personalized
recommendations and
multi-level reward
programs based on
historical data like
purchase preferences
and customer behavior.
Dades de
novestendéencies i
revenues

By 2017, 89% of
marketers expect
customer experience to
be their primary
differentiator. Gartner

Sentiment Analysis

Natural language processing of
social media streams, call center
records, product reviews, etc.,

for customer feedback and
market insights.

Promising advances through

Deep Learning approach

Customer 360

Real time decisioning can
increase customer value
by determining the Best
Next Action across all
channels of
communication with
customers. Models
based on machine
learning techniques to
predict customer
behavior and manage
multi-channel
interactions
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The Effectiveness of Personalized eurecal'
Product Recommendations s et

MarketingSherpa Study, 1.5 billion shopping sessions, 2015:

The recommendations used a variety of different
common phrases on a product page, home page,
shopping cart, category page or site wide. The actual
product recommendations were dynamic and
personalized based on visitor data, behavior, and history.

* On the whole, 11.5% of the revenue (whether from
more volume or higher value of products) generated
in the shopping sessions was attributable to
purchases from the product recommendations.

* The companies that used the most common “visitors
who viewed this product also viewed” on the
product page had the highest success, with a
remarkable 68% of all revenue of those companies
coming from the product recommendations.

* The phrasing “you might also like, ” correlating to 16% of that group’s revenue to the
recommendations.

* The popular phrasing “customers also bought” on the cart page generated only 8% of revenues
from recommendation sales.
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2hhmv eurecal

HMYV, a British entertainment retailing company (music Retailer) realized that sending the
same campaign message to all its customers is not appropriate anymore, as people start
treating emails as spam and do not open them. The company uses a recommendation
system, which analyses customer click streams and which products fits the customer’s
preferences. HMV sends out personalized recommendations, which increased the emails
opening by over 70% on mobile phones, and PC mails by 50 %.

amazon

In 2013 Item-to-Item collaborative filter: After a long refinement process, Netflix
35% of all sales are estimated to be finally released its first “global”
generated by the recommendation engine. recommendation engine in December,
In May 2016, Amazon 2016. Netflix will invest 1 billion of the
opened up DSSTNE as open source total 5 billion of its budget in

software so that the promise of deep recommendation and personalization.
learning can extend beyond speech and Why?? Netflix estimates that only 20%
object recognition to other areas such as of its subscriber video choices come
search and recommendations from search, with the other 80%

coming from recommendations
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Success Cases:
Social analytics

Social media has emerged as a platform where people reveal a lot about their
personal tastes, preferences, likes and dislikes, whether they know it or not. The

eurecat
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ANALYTICS

pages they like, or the posts they share, lead to a better understanding of a buyer's

persona.

U.K. retail giant Argos uses social data
to glean real-time insights on store
performance, customer experience and

brand reputation. "Using social
insights, we can understand which
stores are performing well

for retail customers and identify areas
for improvement,” Argos' customer and
digital insight manager James Finch
said in 2015.

Predict what customers want before they ask for it.
Companies use social media information and cookie-
based ad retargeting to put products or service
recommendations into social feed and in front of the
eyes of individual consumers most likely to buy.

Fix customer issues when they occur. Analyzing
consumers' posts or interacting with them on social
media can help brands detect and solve their problems
on a real-time basis. The resolution time is shorter
because the data is right in front of the customer service
representative. The individual attention helps increase
the level of customer satisfaction and loyalty.

Discover and resolve customer pain points. Big data
allows companies to spot and address common or
recurring customer complaints by collecting and
analyzing numerous posts and tweets over a period of
time. 61



Targeted Marketing eurecat

Targeted marketing is the process of identifying customers and promoting products and
services via mediums that are likely to reach those potential customers.

Next Best Offer
Tailored offers through
online behavioral
analysis and web
analytics. Targeted
campaigns using
analytics to segment
consumers, identify the
most appropriate
channels and achieve
optimal ROI.

MicroSegmentation

Breaking the market into
very thin segments and
then concentrating your
marketing efforts on one
or a few key segments

62



Predictive
analytics in

Main steps: Marketmg

1. Dynamic and ongoing segmentation of
customers into small groups (micro-
segments) who will likely behave similarly in
response to marketing actions

2. Behavior modeling to predict how each
micro-segment of customers will respond to
each available marketing action

3. Customer lifetime value forecasting to
predict the long-term impact of marketing
actions on customers (not just the
immediate-term results) at every point in
the customer lifecycle

4. Self-learning, closed-loop action
optimization methodology for testing,
tracking and optimizing how marketing
actions affect micro-segments of customers.

eurecat
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Examples urecal

In 201 eptrg Tecnologic de Catalunya (o]
Next Best Action Why Deep Learning??

Next product prediction
— Purchased, added to the cart, recommended, etc.
e Sequential input problem

v' GPU’s can be used for training
the networks

— Sequence-based or item based v No Feature-Engineering

e Recurrent Neural Networks (RNNs) can be used needed.

— Take into account time dependencies

— Raw data as opposed to time-based aggregated v' Accuracies achieved are higher

than those obtained with
Machine Learning: DeepFace
hidden layer 1 hidden layer 2 hidden layer 3 (DL application developed by
Facebook) is more successful

Deep neural network

input layer

@:ﬁ\%%.\ 1 than humans in recognizing
""‘\1 3 w ;_.:“P_- ‘:Q\ D g ‘_155-’-' autput laver .
;ﬁg*égfik\tﬁg*%%ﬁ“\ whether two images are of
“@:,.;‘:.a:sf;;:;,z R i N &E'. the same person or not .
‘\?‘2“.‘ '4"; L .‘-."-:' é‘ _-1‘\' :-‘, '\-.'*-ﬁ
N T ) 2
‘3

DeepFace scoring a 97% success
rate compared to expert humans

?}
o
(
)
1

e

d“:.'-; 'ﬂfr’-‘" S s 0
t{g@:’ﬁ‘;ﬁﬁ with 96%
N RN
W Ny

Andrej Karpathy, “The Unreasonable Effectiveness of RNNs”
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Examples
Customer Loyalty

Churn prediction is the task of identifying
whether users are likely to stop using a service,
product, or website.

e Churn Prediction model based on Machine Learning:

Decision Trees, SVM, Logistic Regression
Ensembles (Random Forests)

Boosting
Final method overall performance:

64 % accuracy on users who did churn
74% accuracy on users who did not churn

Optimize efforts: it is not worth trying
to retain the 4.4% lower. We should
focus only on 82.5% higher.

Look beyond just overall accuracy

Recent tests in churn predicition using Deep Learning show an overall accuracy

higher than 78%.

eurecat
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0% -10% 4.4%

10% — 20% 14.1%
20% — 30% 25.8%
30% — 40% 35.5%
40% — 50% 44.9%
50% — 60% 55%

60% — 70% 65.5%
70% — 80% 76.8%
80% — 90% 82.5%
90% — 100% NaN



eurecal

eurecat

Process efficiency and cost reduction

Main trends

Process efficiency is related to whether a company’s processes are harnessing
resources in the best way possible, whether those resources are financial, human,
technological or physical. Process efficiency usually involves cost reduction.

Inventory Management and Demand Forecast
Every retailer wishes to have the right product at the right place at the right time.
Predictive analytics technology will significantly improve demand forecast accuracy,
and suggest better allocation and replenishment strategies.

Predicitive maintenance

Route Planning Machine Learning provides a .
e e .. complementary approach to maintenance
Optimization planning by analyzing significant data sets
more efficient ‘ of individual machine performance and
transportation using ( environment variables, identifying failure

. signatures and profiles, and providing an
enabled big data & pro °p 8
] actionable prediction of failure for
telematics

individual parts.
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Examples Optimal Shop location eureca!

In 2007 and 2008, Starbucks’ CEO Howard Schultz was forced to come out of
retirement to close hundreds of stores, and rethink the company’s strategic growth
plan.

"This time around, Starbucks took a more disciplined, data-driven approach to store
openings and used mapping software to easily analyze massive amounts of data
about planned store openings. The software analyzed location-based data and
demographics to determine the best place to open Starbucks stores without hurting
sales at other Starbucks locations.

“The software is also helping to determine where the next 1,500-plus stores should
be placed not only to help the company expand, but drive revenue for new store
developments.”

Data used:

* Mobile data

 Demographic and income
data (CENSUS)

* Geoinformation
(OpenStreet Maps and
Google)



http://www.forbes.com/profile/howard-schultz/
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COMPANY INDUSTRY
Mastercard Finance
EMPLOYEES TYPE
67,000 Behavioral

’ Analytics

Purpose:

With 1.8billion customers, MasterCard is in the unique
position of being able to analyze the behavior of customers
in not only their own stores, but also thousands of other
retailers. The company teamed up with Mu Sigma to collect
and analyze data on shoppers’ behavior, and provide the
insights it finds to other retailers in benchmarking reports.
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{}0 COMPANY E INDUSTRY
Coca-Cola Co. Food
TYPE
‘ EWMPLORAZES Q Market Basket

146,200 Analysis

Purpose:

Coca-Cola uses an algorithm to ensure that its
orange juice has a consistent taste throughout the
year. The algorithm incorporates satellite imagery,
crop yields, consumer preferences and detailsabout
the flavours that make up a particular fruit in order

to determine how the juice should be blended.
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Artificial intelligence in
the industry
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Expectations for Al adoption across industries: impact on offerings
To what extant will the adoption of Al affect your organization’s offerings today and five years from today?

Reasons for adopting Al

Why iz your organization intarestad in Al?

} Large effect Large effect
INDUSTRY today in 5 years
_) Al will allow us to abtain or
Tachnology, Media, Telecom [ | [ | sustain o -
Consumer [ | rd |

Financial Sarvices [ | > B into news businesses
Mew organizations wsing Al
ProfessionlSarices I > u it ourmaret L
e - e I TR
i w=e Al

Industrial [ —— |
Pressure to reduce costs 63%
Energy [ | > N will require us o use Al

products and services
OVERALL | > B Customers will ask for “
Al-driven offerings

- - Percentage of respondants who somewnat or strongly agree with each statemant
Percentsge of respondznts who expact a lange |73 bol™ or “grest™) effect on 3 five-point scale



Adoption of Al in business eurecat

Adoption level of Al

What is the level of Al adoption m your organization?

ST

NO ADOPTIO

= |
= Padi
= g

| =&
[+]

= P
= gl

TId R

fi
AL

23%

Has not sdopted  Has not adopted Has one or Al iz incorporated Al is extensively
Alandhasmo Albutplanstode  more Al pilat in some incarporated in
planstodosns  sointhe future projects processes and  processes and

afferings offerings
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Barriers to Al adoption

What are tha top three barners to Al adoption in your organization?

[ Pioneers [ Investigators Experimenters  [JJ] Passives

Attracting, Compating  Security concerns Cultural Limited ar Lack of Unclear or no
acquiring, and investmant resulting resistance to no genaral leadership business case for
developing the priofities from Al adoption Al approaches technology supportfor Al Al applications
right Al talent capabilinas Inmatvas

{e.q., analytics,
data, IT}

Percentage of respondents ranking the eséection as one of the top three barriers



s Al profitable? eurecatl
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AI: US funding over time

US artificial intelligence funding exceeds $1B for third quarter in a row

+ Both deals and dollars to US Al companies showed continued momentum in Q3’17, with $1B invested
across 91 deals. Quarterly funding was particularly healthy, nearly matching last quarter’s high.

+ The $1B quarter was led by companies such as NAUTO ($159M Series B), Indigo Agriculture (S156M
Series D), and Cerebras Systems (S60M Series B).

114

$931 [

Q4'15 Q1'16 Q3'16 Q416 Q1'17 Q217 Q3'17
mm Investments (3M) =-m=Deals

PwC | CB Insiahts MenevTree™ Reoort Q3 2017 17
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Recommendation system for smartwatch

OBIJECTIVE:
Develop an application for smartwatch to personalize
recommendations in the retail sector

DATA:
The interactions between the user and the application
smartwatch, including indoor positioning data.

PROJECT DEVELOPMENT AND RESULTS:

e Users: A better user experience at the shopping time by
means of the exploitation of the wearable sensors and
App.

* Business owners: A better knowledge of the business
thanks to the exploitation of the user data collected.
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Big Data platform & PoCs

OBIJECTIVE:

The main goal of this project is to build the foundations of the ecommerce's
Data Platform while proving some business value. This value is executed as a
set of Proof of Concepts addressing business needs.

DATA:
Ecommerce data (campaigns, products, visits)

PROJECT DEVELOPMENT:
Technologies: AWS EMR, Sqoop, Apache Hive, Apache Spark and Apache
Kafka.

RESULTS:

Deployment of the data platform (including a data lake) and development of
the following Proofs of Concept:

* Product Ordering

* Product Recommendations

* Visit Recovery

eurecat

Centre Tecnologic de Catalunya

Confidential
customer
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Big Data and Iot Tourism in action O) P )

Tourist Excursionist Nightiife visitor

OBJECTIVE:

This initiative analyses concentrations, profile,
behaviour and mobility flows of tourists in : ¢
Barcelona and also at street level —in an area of T

Awrage wsl 2-3 distrets par day Averaga st 2-3dsinels Averags Wial 2-3 dsinels

high touristic interest: Sagrada Familia 4 dainots e

DATA: 3

* Mobile phone data \/ | \ >

* loT devices (wifi, GSM, 3D cameras) % \
_\ 7

2 \/

PROJECT DEVELOPMENT AND RESULTS:

Big Data and loT devices are powerful tools to:
* Improve the knowledge of tourist activity
* Manage and optimize mobility flows and highly

visited areas "\ \ \ 1) VALY

. . . ) vl ) o ~
* Improve decision making at the Tourism Area of 7% 2% \Oc@ \é‘
the City Council \ x _‘ , )& \)S)

\ /\ O \ " 7\ VX

\

' Ajuntament de
<||,> Barcelona

eurecat BlGDATAcoE?g 78
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WATENER Karlsruhe, Germany

Benefits: | >300k inhabitants, 2.300Kwh/d

1. Energy cost reduction

2. Improvement of operational N RRERGnE
processes

3. Savings on company /\/
resources ) ~ Savings: ’“20%

4. Enhanced infrastructure = €/ anyyuramping sronp: ~10KE
planning ' o
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Thank you
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