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Mieux connaitre & comprendre afln de mieux gérer
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1ere révolution industrielle

Fau & vapeur, mécanisation de Ia
production

— ek |

i 2¢eme réyolution industrielle

Division du travail et énergie électrique
pour production de masse

3eme révolution industrielle
Electronique et TIC automatisant

production

4eme réayolution industrielle

Convergence des technologies
brouillant les frontieres entre sphere
physique, numeérique et biologique
(systemes cyber-physiques)



Commun au 4 révolutions

. |n|t|e par personnes
“Atteindre. cér];alns objectifs

gagner c/e l'argent
devenir celebre
simplement pour surmonter des défis
~éeliminer des inefficacités



2eme révolution industrielle
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3eme révolution industrielle

Marché du travail
americain

+19.2m

- impact net +15.7m

-3.5m

Source : McKinsey Global Institute, Jobs Lost, Jobs Gained: Workforce transitions in a time of automation, December 2017 Wl \1icrosoft
i



deme révolution industrielle

The Fourth
Industrial

2016 MRz




Vitesse croissante - adoption technologique

100% - : Running water
- — Stove
= Automobile
= Home air conditioning
= Dryer
80% — \Washing machine
= Central heating
= Dishwasher
= Landline
60%
40%
20%
0% '
1890 1900 1920 1940 1960 1980 2000 2014

Source : www.visualcapitalist.com/rising-speed-technological-adoption/

100% = Power steering
IMicrowave
- Cellular phone
= [nternet
0
80% Computer
Microcomputer
Smartphone usage
Social media usage
60%
Tablet
40% V4
___;/ i Podcasting
/
20%
0%

1951 1960 1970 1980 1990 2000 2010 2016

S5y avg
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Conseguence

pour econ@rﬁle & entreprises



Facteurs a l'origine de perturbation du modele d'affaires

* Nouvelle pression sur les prix et les marges

* Nouveaux concurrents émergeant d'endroits
inattendus

« Dynamique de concentration mondiale & « winner

takes it all » SpPACE { ‘T"

« Modeles d'affaires plug-and-play & vitesse plus amazon

clevée NETFLIX

HE
= Microsoft
.

. . . . . . U B E R
Source : Factors Driving Business Model Disruption, McKinsey



Courbe en S de croissance d’entreprise

Streaming
/\ eSpotify
o o , & iTunes
Point d'inflexion stratégique manqué &
cyclgs plus courts
profit / cash

/ :
‘w tme

Lancement Croissance Shakeout Maturité Déclin

Source : www.visualcapitalist.com/which-streaming-service-has-the-most-subscriptions/



Diminution du temps d’adaptation

Il y a cent ans, |la durée de vie moyenne d'une
société cotée a I'indice S&P 500 était de 67 ans Dans les années 2020...

75% du S&P 500 sera nouveau
(pas sur l'indice aujourd’hui)

25% du S&P 500
étre ceux sur l'indice
aujourd’hui

67 15

Years Years

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010's 2020's

Source: BBC / Professor Richard Foster of Yale University
http://www.bbc.com/news/business-16611040

B8 Microsoft
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http://www.bbc.com/news/business-16611040

DJ30 — Entrée moyenne et mediane (aujourd’hui)

Company name Index Ticker  Industry Joined DJ30 in years
Procter & Gamble NYSE PG Fast-moving consumer goods 26/05/1932 89,0
3M Company NYSE MMM  Conglomerate 09/08/1976 44,8
IBM NYSE IBM Information technology 29/06/1979 41,9
Merck & Co. NYSE MRK Pharmaceutical industry 29/06/1979 41,9
lAmerican Express NYSE AXP Financial services 30/08/1982 38,7
McDonald's NYSE MCD Food industry 30/10/1985 35,5
Boeing NYSE BA Aerospace and defense 12/03/1987 34,2
The Coca-Cola Company NYSE KO Food industry 12/03/1987 34,2
Caterpillar Inc. NYSE CAT Construction and Mining 06/05/1991 30,0
UPMorgan Chase NYSE JPM Financial services 06/05/1991 30,0
The Walt Disney Company NYSE DIS Broadcasting and entertainment 06/05/1991 30,0
Johnson & Johnson NYSE JNJ Pharmaceutical industry 17/03/1997 24,2

Ihe Home Depot NYSE HD Retailing 0151151999 21,5

Intel NASDAQ INTC Information technology 01/11/1999 21,5
Microsoft NASDAQ MSFT  Information technology 01/11/1999 21,5
Verizon NYSE VZ Telecommunication 08/04/2004 17,1
Chevron Corporation NYSE CVX Petroleum industry 19/02/2008 13,2
Cisco Systems NASDAQ CSCO  Information technology 08/06/2009 11,9
The Travelers Companies NYSE TRV Financial services 08/06/2009 11,9
UnitedHealth Group NYSE UNH Managed health care 24/09/2012 8,6
Goldman Sachs NYSE GS Financial services 20/09/2013 7,6
Nike NYSE NKE Apparel 20/09/2013 7,6
Visa Inc. NYSE Vv Financial services 20/09/2013 7,6
Apple Inc. NASDAQ AAPL Information technology 19/03/2015 6,1
Walgreens Boots Alliance NASDAQ WBA Retailing 26/06/2018 2,9
Dow Inc. NYSE DOW Chemical industry 02/04/2019 2,1
Amgen NASDAQ AMGN Pharmaceutical industry 31/08/2020 0,7
Honeywell NYSE HON Conglomerate 31/08/2020 0,7
Salesforce NYSE CRM Information technology 31/08/2020 0,7

B Microsoft

Moyenne 22,1 ans
Médiane 21,5 ans



Societés de grande et moyenne capitalisation

Acces quasi illimité au capital
(tresorerie propre, actionnaires,
dette, ...

Marques fortes

Acces facile aux talents

Quid des entreprises au Luxembourg ?

BT Microsoft



Répartition de la main-d’ceuvre ameéricaine 1840-2015

Large-scale sector employment declines have been countered by
growth of other sectors that have absorbed workers
Share of total employment by sector in the United States, 1850-2015

100

Trade
 (retail and wholesale)

Distribution of the labor force by sector, 1840-2010 90 /' Construction
m | ..'III "
80 Transportation
0% : 2 Agriculture
—Agriculture 70 : ¥8 Manufacturing
60% =—Industry = Household work?
. B0
. sox —Services
5 Professional services
3 50 -
3 - Utilities
% 40 ~ Business and
30% - repair services
30 N A Telecommunications
20% “ Health care
0% 1 20 ~ Entertainment
|  Education
/
n 10 ‘S Government

1840 1850 1860 1ET0 18B0 1890 1900 1910 1930 1930 1940 1950 1960 1970 1580 1990 2000 2000

- Financial services
Decade u —

1850 1900 50 2000 15

Source: 1840-1900: Robert E. Gallman and Thomas J. Weiss. “The Service Industries in the Nineteenth Century.” In Production and Productivity in the Service Industries, ed. Victor R. Fuchs, 287-
352. New York: Columbia University Press (for NBER), 1969
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I'lA maintenant

Lien entre

IA & 4éme révolution industrielle



& Microsoft

Convergence de plusieurs tendances

« Migration accrue des activités socio-€conomiques
vers Internet

Pourguoi I'1A

maintenant ?  Miniaturisation et baisse exponentielle du cout
de technologies

* Percées dans Machine Learning

 Limitations du cerveau humain



Fquivalence des colits pré- 42me révolution industrielle

Technology Cost to equivalent functionality Cost scale
3D printing $40.000 (2007) to $100 (2014) 400x in 7 years
Industrial robots $500.000 (2008) to $22.000 (2013) 23xin 5 years
Drones $100.000 (2007) to $700 (2013) 142x in 6 years
Sensors (3D LIDAR sensor) $20.000 (2009) to $79 (2014) 250x in 5 years
DNA sequencing of 1 human $10 million (2007) to $1.000 (2014) 10.000x in 7 years
Storage cost of 1 Gbyte $10 (2000) To $0.05 (2015) 200x in 15 years

Source :
- Exponential Organizations, Salim Ismail
- Komorowski law, Cost of storage per gigabyte

=& Microsoft



Univers numeérigue exponentiel

Zetabtytes (ZB)

Information Created Worldwide =

Expected to Continue Accelerating ' 2025E: )

_163ZB, 36%

180
% Structured / Tagged

160

140 2020:
. 472ZB,16%

120

100

80

2015:
60 ‘ | 122ZB, 9%
2010: -
_ N | 22ZB,9%
40 2005: i
0.1ZB
20 - J

o |

H O A & DO N A D W H 6
P T 0 P " 0

Source: . IDC DataAge 2025 Study, sponsored by Seagate (3/17)
Note: 1 petabyte = 1MM gigabytes, 1 zela byte = 1MM petabytes

A = f(BigData(storage))

Crunch time in France
Ten years on: banking after the erisis
Economist [erpaeanmpmmms
Biology, but without the cells

AT BT LR J

The world's most
valuable resource

<0.5% données utilisées pour
améliorer performance de |'entreprise

14% croient exploiter aujourd’hui
Potentiel énorme pour les entreprises ?
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Réalité - Percées IA sur fonctions cognitives mm Microsoft

96- 5.1« 88.5 69.9

Test de vision RESNET Switchboard test de

SQuUAD test de
152 couches

reconnaissance vocale compréhension en lecture systeme de recherche

2016 2017

Reconnaissance d'objets
Parité humaine

January 2018 March 2018

Compréhension lecture machine  Traduction automatique
Parité humaine Parité humaine

Reconnaissance vocale
Parité humaine



Univers économique — découvertes scientifiques & cerveau humain

The 4" Paradigm for Scientific Discovery
4eme paradigme

o
: £ - g i -
scientifique ;
basé sur l'idée que calcul scientifique constitue un Theoretical Computational  lr.o Eourth Paradigm
nouvel ensemble de méthodes au-dela de

l'empirisme, de la théorie et de la simulation

Thousand Last few Last Today and the
years ago hundred years few decades Future
Description of natural Newton’s laws, Sirnulation of Unify theory, experiment
o . . phenomena Maxwells equations... complex phenomena [ ;rgg T::E::fggg; mg:y
63 % des chefs d'entreprise croient en la Data

promeSSG de |'IA et du ML Using data exploration

and data mining
(from instruments,
sensors, humans...)

Distributed Communities y

Sources :

e Microsoft The Future of Work, query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE2MfkH

* Microsoft Canada, Consumer Insights study 2015 [l " ft
e Harvard Business Review Analytic Services study (2018), The workplace evolution, https://hbr.org/resources/pdfs/comm/microsoft/workplaceevolution.pdf 1 Microso



B" Microsoft

Réalité - Investissements A par pays

FIGURE 11
Disclosed and estimated total investment value by target
region and nature of investment

IN MILLIONS OF U.S. DOLLARS [l M&A Estimated total investment value

VC/PE
United States China Rest of the world

$50,000
$40,000

$30,000

$20,000

2015 2017 2019 2015 2017 2019 2015 2017 2019

SOURCE: CSET ANALYSIS OF CRUNCHBASE AND REFINITIV DATA.

Source : cset.georgetown.edu/publication/tracking-ai-investment/
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Intelligence’artificielle

“La theorie et le développement de sys;émgs\informatiques capables deffectuer des taches
nécessitant normalement l’intelligegceﬁﬁdmaine, telles que la perception visuelle, la
reconnaissance vocale, la prise de décision et la traduction entre les langues”

Source : English Oxford Living Dictionary
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Turing Test

"Machines informatiques et intelligence”
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John McCarthy (Dartmouth College)
Marvin Minsky (MIT)

Nathan Rochester (IBM)

Claude Shannon (Bell Labs)

IN THIS BUILDING DURING-THE-SU MMER OF 1956

JOHN McCARTHY (DARTMOUTH COLLEGE), MARVIN.L. MINSKY. (MIT)
NATHANIEL ROCHESTER (IBM), AND CLAUDE SHANNON (BELL LABORATORIES)
CONDUCTED

| THE DARTMOUTH SUMMER RESEARCH PROJECT

ON ARTIFICIAL INTELLIGENCE

FIRST USE OF THE TERM “ARTIFICIAL INTELLIGENCE"
FOUNDING OF ARTIFICIAL INTELLIGENCE AS A RESEARCH DISCIPLINE
“To pruucd on the basis of the conjecture
that every aspect of learning or any other feature of intelligence

can in principle be so precisely described that a machine can be made to simulate it.”

IN COMMEMORATION OF THE PROJECT'S 50th ANNIVERSARY
JULY 13, 2006
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Turing test invented First Al winter ~ Second Al winter

: | |

: : 1980 : 2012
, [

1950 1973 | 1988 : 2019
E :
Boom times Deep learning
revolution

Source : towardsdatascience.com/history-of-the-first-ai-winter-6f8c2186f80b

26
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TERMINATOR

Wargames (1983) Terminator (1984) Her (2013)
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De |la science-fiction a la réalité

icaniieverything else

--------------

B" Microsoft

29
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De |la science-fiction a la réalite

Bob:icaniieverythingelse..............

Alice: balls have zero to me to me to me to me to me to me to me to me to
Bob: youieverythingelse..............

Alice: balls have a ball to me to me to me to me to me to me to me
Bob:iicaniiieverythingelse..............

Alice: balls have a ball to me to me to me to me to me to me to me
Bob:i...................

Alice: balls have zero to me to me to me to me to me to me to me to me to
Alice: balls have o to me to me to me to me to me to me to me to me to

Bob:youiiieverythingelse..............
Alice: balls have zero to me to me to me to me to me to me to me to me to
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Cryptophasie

phénomeéne linguistique développé par des jumeaux que seuls les jumeaux comprennent
du Grec crypto (secret) & phasia (parole)

Source : http://www.cryptophasia.de/Pages/Results.html, cryptophasia.de study
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Cas de cryptophasie

Facebook Shuts Down Al System After Bots Create
Language Humans Can’t Understand

EEEl v @oomme

HIGHLIGHTS

* Chatbots started speaking in their own language defying
codes provided

* |nitially the Al agents used English to converse with each
other

Facebook chief executive Mark Zuckerberg has supported Al development CREDIT: REUTERS

* This comes after Elon Musk said that Al was the biggest risk

By Matthew Field
TAUGUST 2017 « 10:21AM

Days after Tesla CEO Elon Musk said Facebook co-founder Mark Zuckerberg's understanding of artificial

acebook shut down a pair of its artificial intelligence . . A . . .

: . intelligence (Al) was limited, the social media company has reportedly shut down one of its Al systems

robots after they invented their own language. ) . .
because "things got out of hand.” The Al bots created their own language, from the scratch and without
human input, forcing Facebook to shut down the Al system. The Al bots' step of creating and

Researchers at Facebook Artificial Intelligence Research built a chatbot communicating with the new language defied the provided codes.

earlier this year that was meant to learn how to negotiate by
mimicking human trading and bartering.

According to a report in Tech Times on Sunday, "The Al did not start shutting down computers
G . R - worldwide or something of the sort, but it stopped using English and started using a language that it
R TR S R e created.” Initially the Al agents used English to converse with each other but they later created a new
own bizarre form of communication. : )

language that only Al systems could understand, thus, defying their purpose.

The chatbot conversation "led to divergence from human language as
the agents developed their own language for negotiating," the This led Facebook researchers to shut down the Al systems and then force them to speak to each other
researchers said.
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Probleme de conception inconscient

Microsoft silences its hew A.lL. bot Tay, after Twitter
users teach it racism [Updated]

Sarah Perez @sarahintampa / 3 years ago C] comment

Microsoft’s @ newly launched A.l.-powered bot called Tay, which was responding to tweets and chats on
GroupMe and Kik, has already been shut down due to concerns with its inability to recognize when it was
making offensive or racist statements. Of course, the bot wasn’t coded to be racist, but it “learns” from those it
interacts with. And naturally, given that this is the Internet, one of the first things online users taught Tay was how
to be racist, and how to spout back ill-informed or inflammatory political opinions. [Update: Microsoft now says

it's “making adjustments” to Tay in light of this problem.]

In case you missed it, Tay is an A.l. project built by the Microsoft Technology and Research and Bing teams, in

an effort to conduct research on conversational understanding. That is, it's a bot that you can talk to online. The



Réalité — pas fiction

F

FACEBOOK'S ARTIFICIAL §

- INTELLIGENCE ROBOTS SHUT DOWN

 AFTER THEY START TALKING TO
EACH DTHER IN THEIR OWN
I.ANGlIAGE ol

Al robots

Facebook

B® Microsoft



Réalité — pas fiction

FACEBOOK'S ARTIFIGIAL |
INTELLIGENCE ROBOTS SHUT DOWN

AFTER THEY START TALKING TO

I-AN G “ AG E : — Hanson Robotics aims to create Al and robots as living, conscious machines to improve people’s lives and
‘ ) )

achieve ever-greater good for all beings.

We bring robots to life.

Al robots Sophia

Facebook Hanson Robotics

B® Microsoft
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Réalité — pas fiction

FABEBUOK'S AI"M 5 : “ . I ‘ 7 - | 2 \ igijrld‘sMost Dynamic
INTELLIGENCE ROBOTS SHUT DOWN NeS ,
AFTER THEY START TALKING TO 3 '

EACH OTHER IN THEIR l]WN

We bring robots to life.

(@1) (i) () (%) c “QI (@) ()
. P : .“.5_ ae Hanson Robotics aims to create Al and robots as living, conscious machines to improve people’s lives and B 75kg 11kg Battery Hydraulic LIDAR and 28
g " A achieve ever-greater good for all beings. HEIGHT WEIGHT PAYLOAD POWER ACTUATION Stereo Vision JOINTS
PERCEPTION

R =/

Al robots Sophia Atlas

Facebook Hanson Robotics Boston Dynamics



Exemples

Cols blancs & Cols bleus

o= Microsoft



Ftude de cas - cols bleus
Véhicules autonomes (AV)

AUTONOMOUS

]
175"

=" Microsoft



AV — Véhicules autonomes

S

INTERMATIHOMAL .

What does the
human in the
driver’s seat
have to do?

What do these
features do?

Example
Features

Source: SAE & NHTSA

SAE J3016™ LEVELS OF DRIVING AUTOMATION™

Learn more here: sae.org/standards/content/j3016 202104

SAE SAE
LEVEL O0°

LEVELT

You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and

you are not steering

You must constantly supervise these support features,
you must steer, brake or accelerate as needed to

maintain safety

These are driver support features

These features These features
are limited provide
to providing steering
warnings and OR brake/
momentary acceleration
assistance support to
the driver

= automatic = lane centering
emergency op
braking

. = adaptive cruise
blind spot control

warning

*lane departure
warning

These features
provide
steering

AND brake/
acceleration
support to
the driver

= |ane centering
AND
« adaptive cruise

control at the
same time

SAE
LEVEL 4~

You are not driving when these automated driving
features are engaged - even if you are seated in

“the driver’s seat”™

When the feature

These automated driving features

requests, will not require you to take

you must drive

These are automated driving features

These features can drive the vehicle
under limited conditions and will
not operate unless all required
conditions are met

*local driverless

+ traffic jam
chauffeur taxi

+ pedals/
steering
wheel may or
may not be
installed

over driving

This feature
can drive the
vehicle under
all conditions

*same as
level 4,
but feature
can drive
everywhere
in all
conditions

=" Microsoft



AV — Véhicules autono

Mmes

Cars Increasingly Ready
for Autonomous Driving ( Lk

(>
Estimated share of newly registered cars =
worldwide by autonomous driving level & ~_

M Level 0 Level 1
100

80
60
40

20

2013 2014 2015 2016 2017

Level 0=no autonomous driving
Level 1=partly assisted driving (steering OR braking)

¥
Level 2 ~—

26

2018 2019 2020

Level 2=assisted driving (steering AND breaking below 60 km/h)

Source: Statista Mobility Market Outlook

©@O®G

statista %a

Autorisation Level 3 - 27 novembre 2021

22:57 2 4c M)

< L'essentiel < > =)

Chine environ 7 heures

Les taxis sans
chauffeur débarquent a
Pékin

La capitale chinoise vient d autoriser
l'usage commercial des premiers taxis
autonomes, nommeés «Apollo Go».

Elles ressemblent & des voitures normales,
s’arrétent au bord du trottoir pour prendre des
passagers mais n’ont aucun conducteur: Pékin
vient d’autoriser I'usage commercial des
premiers taxis autonomes. Equipés de capteurs
sur le toit, ces SUV ne peuvent transporter que
deux passagers a la fois et un humain est
tonionrs assis A avant_ nrét 4 'emnarer dn

RTL

TODAY & RTLu

Life Entertainment (Y)our Luxembourg Luxembourg Insider Mobility Culture Sport Media Jobs

Home > News  Luxembourg World FactCheck Business+Tech Think Lab Sclence + Environment

000

BUSINESS + TECH - APOLLO GO

First 'robotaxis’ enter service in Beijing

Author: AFP | Update: 27.11.2021 00:01

It looks like a normal car but the white taxi by the kerb has nobody driving it, and communicates with
customers digitally to obtain directions and take payment.

Beijing this week approved its first autonomous taxis for commercial use, bringing dozens of the so-
called “robotaxis” 1o the streets of the Chinese capital

The vehicles can only carry two passengers at a time and are confined to the city's southern

=" Microsoft



AV — Véhicules autonomes

Utilisation du 4™ paradigme scientifique

Collecter & labéliser données

Entratner modele

B" Microsoft

Exploiter modele

Select all squares with street
signs.

Label 16 (9) Label 17 (79) Label 18 (81) Label 19 (231)

.y

Label 26 (6) uw ?7 (18) .. - .

Label 34 (46) Label !5 (60)

Label 24 (48)

ubﬂ 32 (316)

Source: Traffic Sign Recognition: come funziona? (red-live.it); The framework of ROSST. The boxes in the middle row contain the...

| Download Scientific Diagram (researchgate.net)



https://red-live.it/auto/traffic-sign-recognition-come-funziona/
https://www.researchgate.net/figure/The-framework-of-ROSST-The-boxes-in-the-middle-row-contain-the-training-images-where-the_fig2_341260576

AV — Les enjeux

Figure 3.1. Cost comparison of different modes with and without AV technology

* ConteXte In CHF per passenger kilometre
» Transport represent 5.6% du PIB global (2018) = Regional Urban
« Conducteur US représentent 2.8% de workforce 273
» Tesla Autopilot 3.3milliards km de données
« Pas de partage de données

 Implications & enjeux 089
* CoUt par km - Taxi régional autonome vs non- - = e 05 05 048048 g4 04
autonome - Réduction du colt facteur 6x (1,8 EUR I‘“" 021 I I I I

a 0,3 EUR)

Autonomous
Not autonomous
Autonomous
Not autonomous
Autonomous
Not autonomous
Autonomous
Not autonomous
Autonomous
Not autonomous

« Safety - 10% d’adoption AV sauverait 1.100 vies &
38 milliards de USD Bus Individual taxi Pooled taxi Private car Rail

Source: Adaplcd from Bosch etal. (2018)), “Cost-based analysis of autonomous mobility services”,
J/doi.org/10.1016/j.tranpol. 2017.09.003.

a" Microsoft
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CONFIDENTIALITY AGREEMENT

This Confidentiality
2011 (the “Effecti

ment (the

). and

dgreement”) is made and entered into an this day of
Date™), by and betwsen

. an individual (" Disclasing

(“Recipient™)

Disclosing P,

order to permit Disclosing Party and Recipient to evaluate and/or enter into a potential business tra

is willing to disclose to Recipient certain confidential and proprie

ation in

saction o

relationship (the “Refarionship"), subject (o the terms and conditions described in this Agreement.

NOW THEREFORE, in consideration of the
contained, Recipient agrees as follows:

1. Defi
words below are de

. As used in this Agreement, the
fined as follows:

“Confidential
Disclosing Party proprietary information, technical
data, trade secrets or know-how, including, bu not
limited to. research, product plans, products, services

Information”  means  any

customers, markets, software, databases, applications

formats,  developments,  inventions,  processes

formulas, technology, designs, drawings, algorithms,
engineering data, marketing, financial or other business

information. Confidential Information shall include all
information that should reasonably be understood by
Recipient, because of legends or other markings, the
circumstances of disclosure, or the nuure of the
information itself, to be proprietary and confidential to
Disclasing  Party, regardless of whether such
information is marked “Confidential” or *

Proprictary.”

Confidential Information shall not include
information which is: (i) obtained b

Recipient from a
third party which third party, to the actual knowle

of Recipient, is lawfully in possession of such
information without violation of any contractual or
legal obligation; (if} part of the public domain through
no fault of Recipient or its Representatives: {iii)
independently  developed by  Recipient or its

Representaiives without reference fo any Confidential
Information; or (iv) approved for disclosure by written
authorization of the Disclosing Party.

‘Represemtatives™ tefers 10 the  directors
officers, employees, agents of other representatives
including, without limilation, aiforneys, accountanis

consultants, investment bankers, financial advisors and

lenders of Recipient and its affi

foregoing premises and mutual promises hereinafter

Material” vefers to reports, notes

forecasts or other documents which contain
1 Confidential Information, including, without
limitation, materials created by Recipient

2, Confidentiality
neither Recipient nor its Representatives will, without
the prior writien consent of Diselosing Party, diselo;

Except as required by law

to any person the fact that Confideniial Information has

been made available to Recipicnt or any of the terms,

conditions or other facts with respect o the
tion:

3. Duty of Care. Recipient agrees 1o use at least
the same degree of care in protecting and using the
Confidential Information received pursuant 1o this
Agreement as Recipient would use in protecting its
own Confidential Information, but in no case less than
a reasonable degree of care.

4. Nondisclosure Period. Review Material and
Confidential Information will be kept confidential for a
period of three (3) years from the date of disclosure.
Neither Recipient nor any of its Representatives will,
without the prior written consent of Disclosing Party,
disclose the Review Material or the Confidential

Information, in whole or in part, in any manner.

5. Limitations on Use. Recipient agrees that
Recipient will: (a) not use the Review Material or the
Confidential Information other than for the purpose of
evaluating of pursing the Relationship: (b} not use the
Review Material or the Confidential Information to
compete, directly or indireetly, with Disclosing Party
and (¢} disclose the Review Material and the
Confidential Inform:

ion only 1o Representatives who

Confidential Information

sement (NDA)

"l effective (change this: insert date)

ing Party"), hereinafler referred to as the
all mean and include its authorized
pRointing on 1ts behalf or who benefit

ferred to as the “Recipient Party"
e its authorized representative(s),
haf or who benefit from this Agreement).
© each as a Party and collectively as the

These discussions may require the
Recipient Party, The Parties wish 1o

A, create your

wn NDA agresment

mation Is received by the Recipient Party,

1g Party's Confidential Information

Confidential Information means any information of or about the Disclosing Party that is:

# s identified as "confidential” or "proprietary” or "private” at the time of disclosure, when

delivered orally or by any other means



Expérience NDA

20 avocats formés aux Etats-Unis

|A entrainée avec des milliers de NDA
|A pas préentrainée a l'expérience

4 heures

5 NDA

30 problemes a repérer

Source : www.lawgeex.com/resources/AlvsLawyer

{LawGeex}

5 NON-DISCLOSURE AGREEMENTS

NDAs are the most ubiquitous business contracts, creating a legal

obligation to confidentiality. Reviewing NDAs is a daily legal task.

NDA NDA NDA NDA NDA

e ® e @ S & e & s
— — — e — . —

/ \

THE LAWYERS THEAI

NDA
[
J —-—
N =
(2]
DY)
The lawyer participants were The LawGeex Al was trained
made poil wfrm associates, on tens of thousands of NDAs,
sole practitios n-house Iawy TS, using machine-learning
and G era\ C and deep learning technologies.
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NDA juridiques — résultats

THE ULTIMATE SHOWDOWN

Cafés 0 12

o= Microsoft
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NDA juridiques — résultats

THE ULTIMATE SHOWDOWN

Cafés 0 12
Exactitude 94% 85%
Heure 26 s 5,520 s

(92 min) o= Microsoft



" Microsoft

|A au Luxembourg depuis 2016

* Agents virtuels KYC & FAQ

 Amélioration taux de conversion vente (assurances)
* Bot d’auto-cotation (logistique)

* Evaluation des compétences (HR)

e Prédiction de production de processus (industrie)

* Positionnement des annonces publicitaires (B2C)

 Automatisation d’encodage (RPA) (Finance)




" Microsoft

a3

Al

"IA a le pouvoir de transformer
chague entreprise, améliorer
chaqgue vie et résoudre certains

des défis les plus fondamentaux
de notre societe. »

HARRY SHUM,
MICROSOFT EVP Al & RESEARCH
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Fthigue & moralité

S e e

« Del'lA de niche/étroite a I'lA générale - risque high| | =: ':. full
] : ' : moral
majeur ."“'"*I'"r.., 1" T'E agency '
L G
* |A peut élargir le cercle des agents moraux au- _ * functi?_nal
N . . . epe . - " morality
dela des humains a des systemes artificiellement 5 o
. . ’ oepe o = r )
intelligents appelés agents moraux artificiels S . N
= " *.. operational "< ]
(AMA) < . .. morality
today's :
| (ro)bots
» défi de concevoir des agents respectant ow
I’ensemble des valeurs et des lois exigées par
low Ethical sensitivity high

les agents moraux humains (HMA)

Figure 2.1. Two Dimensions of AMA Development.

Source : Wallach, Wendell. Allen, Colin. Moral Machines. Oxford University Press

a" Microsoft



Tristement célebre probleme de « chariot » - trolley problem

Une voiture autonome doit-elle tuer le bébé, la grand-meére ou le conducteur ?

Source : MIT Technology Review, www.technologyreview.com/s/612341/a-global-ethics-study-aims-to-help-ai-solve-the-self-driving-trolley-problem/



Injustice & types de préjudice : qualité de service

Che New Hork Eimes

Facial Recognition Is Accurate, if You’re a White Guy

By STEVE LOHR FEB. 9, 2018

12%

Gender was misidentified in up to 1 percent of lighter-skinned males in a set of  Gender was misidentified in up to 12 percent of darker-skinned males in a set of
385 photos. 318 photos.

293

f -
Gender was misidentified in up to 7 percent of Ilgnt -skinned females in a set of Gender was misidentified in 35 percent of darker-skinned females in a set of 271
296 photos. photos

35%

Apple's 'sexist' credit card
investigated by US regulator

@ 11 November 2019

‘ Marisa Robertson
A
A

APPLE ;

A US financial regulator has opened an investigation into claims Apple's
credit card offered different credit limits for men and women.

It follows complaints - including from Apple's co-founder Steve Weozniak - that
algorithms used to set limits might be inherently biased against women.

Biais conscient ou inconscient ?



Exemple de biais - processus de développement 1

Fairness

ﬁ Is an algorithm an ethical . .
Does the model encourage Feedback Problem solution to our problem? Utilisation
feedbacklloops Fhat can Formation Could algorithm be misused in abusive
produce increasingly unfair %o other contexts?
outcomes? [ :
m oes our data include enough possible
minority samples? Is the data
skewed? Can we collect more data Z .
Are we deploying our 'a T Dataset or reweight? Echantillons
{Eotdel 03.3 potptjla’tlon Deployment gd I 1 Construction Are there missing/biased features! minoritaires
at we did not train/ e Was our historical data generated

test on?

Echantillon
limité /&
( ’ | NN/
. . Is the objective function in Ii%

Testing Algorithm / .. o

Process Selection o .
Have we evaluated the model Do we need to include fairness
using relevant fairness metrics? constraints in the function?
Do our selected fairness metr;cs Training Do our proxies really measure
capture our customers needs? Process what we think they do?

Can we evaluate the model onj Do we need to model minority
Qher datasets beyond test set/ populations separately?

by a biased processed that we reify?
Do our labels reinforce stereotypes?

Do we need to apply debiasing
algorithms to preprocess our data?




Metrics Project

Al Fairness 360

Description

Comprehensive collection of fairness metrics, pre- and post-
processing debiasing algorithms.

Mesurer differents types d’équité - communaute

Repository
http://aif360.mybluemix.net/

MSR tool kit Offers similar functionality to Al Fairness 360 with more In development. Contact Jenn Wortman
performant debiasing algorithms. Vaughan

Fairness Framework to test given algorithm on a variety of datasets https://github.com/megantosh/fairness_mea

Measures sures_code

Fairness Compares ML algorithms with respect to fairness measures. https://github.com/algofairness/fairness-

Comparison comparison

Themis-ML Python library implementing fairness-aware machine learning | https://github.com/comicBboy/themis-ml
algorithms

FairML Quantifies dependence of model outputs on inputs https://github.com/adebayoj/fairml

Aequitas Web and python auditing tool. Generates bias report for https://github.com/dssg/aequitas
model/dataset

Fairtest Audits algorithms impact on protected subpopulations https://github.com/columbia/fairtest

Themis Designs test cases to explore where algorithm might be https:.//github.com/LASER-UMASS/Themis
exhibiting group-based discrimination

Audit-Al Python library to audit scikit-learn models https://github.com/pymetrics/audit_ai

2z

Fairness

a" Microsoft



Fthigue de I'lA — Microsoft (article prélSO) perspective

Impartialité: Les systemes d'IA devraient
traiter les gens équitablement

Fiabilité et sécurité : Les systemes d'IA

doivent fonctionner de maniéere fiable et slre % O EI ;&

Confidentialité et sécurité: Les systemes .- , . -

/ . A / ‘s . Fairness Reliability rivacy nclusiveness
d I.A/dowent étre sécurisés et respecter la vie & Safety Sty
privée

Inclusivité: Les systemes d'IA devraient @
responsabiliser tout le monde et engager les
gens

étre comprehensibles

Transparency

Responsabilité: Les systemes d'IA devraient
avoir une responsabilité algorithmique

2" Microsoft



Microsoft Aether Committee

Al, Ethics, and Effects in Engineering and Research

Wil @ s I

Sensitive Uses Reliability and Human-Al Fairness and Intelligibility & Engineering Human
Safety Collaboration & Bias Explanation Practices Attention &
Interaction Cognition



B" Microsoft

) & & d




Exemple XAl

But why?!

Epilepsy Detection Model with Brain MRI Data

Can | trust this
prediction?

@ )

Report:

Patient is
diagnosed
with Epilepsy
with %85
confidence.

Brain MRI data Complex ML model

2" Microsoft



De l'lA a

a XAl

Today

Training
Data

Machine
-+ Learning
Process

Learned
Function

Decision or
Recommendalsn

Task
* Why did you do that?

+ Why not something else’
+ When do you succeed?

= Whendo you fail?

* Whencan | trust you?

* How do | correct an error?

User

OX

Transparency

a" Microsoft



De l'lA a

a XAl

TDd ay Task
E * Why did you do that?
. Decision of + Why not something else’
Training Ih-ﬂa':hl_ne Learned Recommendaton + When do you succeed?
= rminn . . -
Data earming Function Whendo you fail?
Process * Whencan | trust you?
* How do | correct an error?
User
XAl Task
* - | understand why
N NE!'I-:E _ | « | understand why not
TI'EIII'III'JQ Machine EI',EI'LEII'IEHE E.':l:mEl'lE'ﬂI'Dl'l * | know when you succeed
Data Learning Model Interface * | know when you fail
Process * | know when to trust you
* | know why you emed

OX

Transparency

a" Microsoft



Transparence et intelligibilité

Accuracy

. Neural Networks

. Ensemble Methods (Random Forest, ...)
. Support Vector Machine

O Graphical Models

O Decision Trees
O Regression Algorithms

O Classification Rules

Explainability

OX

Transparency

plus grande précision grace a des
modeles complexes difficiles a
interpréter

Crée une tension entre précision et
interprétabilité

diverses méthodes proposées pour
interpréter les prédictions mais souvent
peu claires comment les méthodes sont
liées et preférables

a" Microsoft



Transparence et intelligibilité — explications post-hoc ©

Explainable Al

High
PAY_D P
LIME, SHAP, Sensitivity Analysis, ~ wrw ===
1t 1 HILL_I\MTI .
Model Distillation oyl -
PAY_AMT - -
PAY_AMT3 :r
e 1 Train Data Test Data
_ M PAY_B -, — g
SHAP — Shapley Additive ®
exPlanations R — !
. PAY_AMT4 ‘.’ (Sjizsleervaﬂon
derived from the shapley values of PaY 5 +—
game theory ol i
average marginal contribution of a o :'
feature value poe -
EDUCATION T— -" | Explanation
- JJ;HnP'iL;lucurii:-m 0:1um-o-dnllgutput]2 o
/ sneeze Explainer [_sneeze |
@- e ﬂ» headache | | -
\ :gafg:;[:: no fatigue
age
Model Data and Prediction Explanation Human makes decision

Source : www.analyttica.com/understanding-shap-xai-through-leaps/



Transparence et intelligibilité ©

Explainable Al

TODAYs : FUTURE |

GRAFHICAL
MODELS

EAYESIAN
AFFROACHES

I| RAMDO

FOREST I
CRF,SRL, F
HEN- MLN @ "
g S | — '
; | _-_-_-_-_'_'_'—'—b
T DECISION é U:}
| “Trees &
EXPLAINABILITY

Explicabilité aussi cruciale que précision

a" Microsoft



= Microsoft

| 'elller a ce que I'lA soit développée a
roche humaniste, fondée sur les
dr0|ts del’ homlﬁe »

p ) q\V } fﬂ ﬁ‘?\g —
" Dlrectog General UNESCO ’
p s
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| noix que ) ¥
sons maintenant
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