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PIRELLI IN A NUTSHELL

PIRELLI GLOBAL
HIGH VALUE CONSUMER

Focusing on high value products and catching the TYRE COMPANY
new challenges of mobility 2.0.

A start-up that’s 147 old.

GLOBALLEADER ~ LEADER IN EUROPE, IN CHINA,
An iconic brand able to engage far beyond the -7 HEI RN oLl ioy
ty res wor l d . S GLOBALLEADER  LEADER IN EUROPE, IN CHINA \
@")'h:@ RADIALTYRES FORMOTO  IN BRASIL, IN PREM‘IUM IYRES. MOTO %

~ D
(((( START-UP CYBER  START-UP VELO CM)
>
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A WIDE RANGE OF HIGH VALUE CONSUMER TYRE

The company’s consumer focus starts at e %
the tyre development stage. For High SOl_lD " aenTLEY

longetonding set of Sl partnerships PARTNERSHIPS ® o
morercoci momtoonmonc > @ ¢ | T0 BETTER SERVE |
OUR CUSTOMERS ¥ 9

These collaborations allow Pirelli to

develop tyres tailored to the different é}ﬂ& = Goucan

types of vehicles, in order to meet the

specific needs of the most sophisticated -
i

consumers. Kisn 'ﬂf’
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A POWERFUL BRAND

The Pirelli brand is known around the world as an
icon of technology and excellence.

Represented by the “capital P” logo for more than
a century, the Pirelli stands for a premium, high-
end style with an Italian heritage.

The fame of the Pirelli name and brand also stems
from its involvement in multiple activities beyond
tyre manufacturing. It is the FIA global tyre
partner and It has a record of 110 years
supporting motorsport. It sponsors multiple
sports and it has a commitment to the arts and
culture represented by the Pirelli Calendar, the
Pirelli Foundation and Pirelli HangarBicocca, one
of Europe’s largest exhibition spaces for
contemporary art.

The company is also involved in numerous
initiatives for the community.

Frei

A POWERFUL
BRAND
~ BEYOND TYRES
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Data Science Definition

1

Data Science
IS the art of
turning data into
actions

J)




Artificial intelligence definition

ARTIFICIAL INTELLIGENCE

A program that can sense, reason,
act, and adapt

MACHINE LEARNING

Algorithms whose performance improve
as they are exposed to more data over time

DEEP
LEARNING

Subset of machine learning in
which multilayered neural
networks learn from
vast amounts of data

RRELit
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Data science cluster of activities

Market Intelligence Services built on top of _ Research and
Cyber Technologies Smart Manufacturing Development
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How Data Science supports Market intelligence

.o MARKET POTENTIAL ESTIMATION

From the Geolocalized Car Parc

9 999999

Through the statistical study of the Tyre Replacement Rate
based on the vehicle typology/brand

Sl NENENL

With the best extimation of the proper fitment mix by
country

Thanks to the information of the OE share by
size/year and the destination markets

* Tyre potential extimation
* Pull Through/Fitting Potential extimation
* Gap analysis
* Target Setting

Frei

_9 PULL THROUGH ANALYSIS

Understanding of historical levels of pull-through by
brand/model/rim

TYRE SELLING PHASE
Car Registrations

v 012345678910 v

Support for OE
business selection
(«ideal» share
definition)

integrated
profitability

Replacement
opportunity
identification (e.g.
for OEXS sizes)

.e ROLLING STRATEGIC PLAN

Continuous monitoring and estimate of the market value to provide

Target setting for
pull-through
volumes and shares

Target setting for
push-through
volumes and shares

S

Target setting for standard
volumes to fill capacity

Support the integrated long
term planning tool
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Cyber technologies

Cyber technologies are the core of the new Pirelli's
strategy.

Sensors are installed within the tyre allowing

to collect information and data

SENSOR INSIDE
THE TYRE

Frei



Main products

Sensors are installed on top of car vehicles and directly
interacts with car CANBUS to provide services and
analytics

Sensors are installed on top of truck vehicles, providing

CYBER FLEET : .
product services and insights

CYBER CAR

FreEiii




Overview : feature examples

O TYRE DATA

TYREID .
PRESSURE CONTROL UNIT
TEMPERATURE (LOUD

TYRE WEAR
TYRE DEALER

) ALERT

PRESSURE LOSS
EXCESSIVE TREAD WEAR
SEASONAL TYRE CHANGE

SENSOR SERVICES
O SAFETY
@) PERFORMANCE
&Y TAILOR MADE CONTENT
0 LIFESTYLE
0 1ERg, 435 PREVENTION
<@ TYRE DATA
Y TYRE ASSISTANCE
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DATA SCIENCE
APPROACH AND KEY
FACTORS




Data Science Product Lifecycle

Discover Problem
Statement
& Consult SMEs

Design User Journey Deliver Value With Continuous
& Prototypes Delivery Cycles

> ® )
Define Business
Obiective & Define the MVP and Testing With Complete Product
J The Release Plan The End-Users Handover

Target Users

Frei




Data Science evolution

a

HIGH

PREDICT : based on
historical data being able to
predict short-long terms
evolution of phenomena

What will
likely happen?

SIMULATE : create

What might

R possible scenario based on
e V historical data and different
2o configuration of system
e inputs

Low

.

b Never stop making valuable statistical analysis

Frei




What did you do differently?

e People
a. Org structure

b. Team

_ e Expectations and portfolio management
e Ways of working

a. Agile to break silos e Recruit and maintain talents
b. Trustis the key e Adapt to change

e Technology
a. Right tools for the task

b. Technical excellence

Frei
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The art of making tyres


http://www.youtube.com/watch?v=7j-Uy5cxNmI
https://www.youtube.com/watch?v=7j-Uy5cxNmI

Manufacturing Footprint

u.s.

— Rome — Car

IOI Mexico

— Silao — Car

EE3  Brazi

= Campinas —
Car

— Feira de
Santana — Car

- Gravatai —
Moto

== uk B Germany B B Romania
— Burton — Car — Breuberg - — Slatina — Car
— Carlisle — Car Car / Moto

Argentina

— Merlo — Car

1. 49% Joint Venture with the Hixih Group

Bl ey

— Bollate — Car
- Settimo - Car

Turkey

= |zmit — Car

I Russia

B Low-cost countries

— Kirov — Car
— \oronezh —

B |\donesia

B china

- Yanzhou —
Car/ Moto

— Jiaozuo — Car

= Shenzhou —
Car (JV)'

— Subang -
Moto (JV)

19 factories in

12 countries



Product Complexity

More than 100 components
for each tyre

More or less 5000 data
points for each tyre during
manufacturing

Capacity plan: more
than 70 MIn tyres
(worldwide)

FreEiii




DSA OUTCOME

Real Time Analytics

Trend, outliers

e
Predictive Manufacturing ]
| Virtual
Forecast product quality
Factory

Prescriptive Manufacturing

Process tuning and resource
allocation

Frei




Infrastructure

Data Science
Development

Unique code 3
reposito 0 glt :

pository
aws §8 kafka 556‘&7

4 4 4 a2

I i I !

(RIS I

Frei

Data Lake stores both the
factories data and Head Quarter
information (Sales, ERP, digital
mktg)

Each plant is able to provide
analysis by python and local app
development

Advaced analytics are provided

by HQ Data Science team




Example on different complexity level

1 — time series prediction
2 — identify best production path (and related root cause)

3 — reinforcement learning

FeeLos 27




1 - Cycle time prediction

Reference Time
Upper Bound
=== Total CT

Lower Bound

24H Prediction

12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00
Jan 20, 2018 Jan 21,2018 Jan 22,2018 Jan 23,2018 Jan 24,2018

Frei




2 - ldentify best production path

Score
build1 0.8
build2 " PLANNING
X MAINTENANCE
: () QUALITY
build3 os
build4 0.1
' r T T T y ' o

| [ 29




2 - ldentify negative production path - root cause

Data Science

. and Analytics
Curingl (:)
buildingl O Curing2 O
Curing3 (:)

Frei

O
mould2 ()

O O

O O

Mould1

Mould3

Mould4

Mould5

Mould6

8.1 @ Bad for parameter 1
3.4 @ Bad for parameter 2

0.7 Good for parameter 3

$

Drive short

term planning/predictive action
at factory levels and mid/long
term actions on products,
processes and machines
design

30




3 - Reinforcement learning

EU\LMG Cugwg Finisuie

| CIA
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3 - Reinforcement learning

BU\LM\G CUMG Finisuile

CVA

=

Each phase has its own inputs to manage production.

Balancing all inputs parameters together is too complex and
real time adaptability is not possible

FeeLos 32




3 - Reinforcement learning

Buiaie Coene Finisiile
B8 - B2 f- R B - O
A i
Puicy

A virtual agent is acting on all parameters ‘EE WARD =
based on a "policy" generated evaluating AGE A T 4

rewards on final quality of the production
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