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1eére révolution industrielle
Eau & vapeur, mécanisation de la
production

2¢éme réyolution industrielle
Division du travail et énergie électrique

pour production de masse

3¢éme réyolution industrielle
Electronique et TIC automatisant

production

4¢me réyolution industrielle
Convergence des technologies
brouillant les frontieres entre sphere
physique, numérique et biologique
(systemes cybephysiques)




Commun au 4 révolutions

. initié par personnes
"Attelndre Cfehalns objectifs

ga_g]ner de | dar gent
devenir célebre
simplement pour surmonter des défis
~ eéliminer des inefficacités



2emereévolutionindustrielle

[ e | ¥E i :

A o E " ; : e

; glll!l!“ RIS S M vn |+. i 3

-mIEEIIIIIEFIII ] - s '" B
5 "33“" > nm B

& H E']ﬁlll!ll!lll!![

BT Microsoft



3emerévolutionindustrielle

Marché du travalil
ameéericain

+19.2m

- impact net +15.7m

-3.5m

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



4emerévolutionindustrielle

The Fourth
Industrial

2016 \ | Revution ”




Vitesse croissanteadoption technologique
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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% Y 4
__,j Podcasting
/
20%
0%

1951 1960 1970 1980 1990 2000 2010 2016

oYy avg

BT Microsoft



Consequence

~pour econdmlé& entreprises
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airbnb

ANouveaux concurrents ®mergea d ndroi ts
inattendus e Spotify’

A Dynamique de concentration mondiale & « winner

takes it all » SPAEE{ T

AMod | es d 6 adnd-@ay & dtessseplusu g amazon

élevée NETFLIX T=sLA

HE
= Microsoft
.

A Nouvelle pression sur les prix et les marges
é eE

UBER
Source FactorsDriving Business Model Disruption, McKinsey



/\ e Spotify
@ iTunes

Poi nt dég'nflexion sty at ®gi que mangq
cyclgs plus courts
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Lancement Croissance Shakeout Maturité Déclin

Source : www.visualcapitalist.com/which streaming-service-has-the-most-subscriptions/
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e vie moyenne dodune
6i ndi ce S&P 500 [@mnsdesannedse2026.7 ans

lyacentans, |l a dur ®e d
soci ® ® cot ®e I

75% du S&P 500 sera nouveau
(pas sur | 6indice

25% du S&P 500
°tre ceux sur | & i
aujourdohui
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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/businesd 6611040
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http://www.bbc.com/news/business-16611040
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Company name Index Ticker Industry Joined DJ30 in years
Procter & Gamble NYSE PG Fastmoving 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
American 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 Coc&ola Company NYSE KO Food industry 12/03/1987 34,2
Caterpillar Inc. NYSE CAT Construction and Mining 06/05/1991 30,0
JPMorgan Chase NYSE JPM Financial services 06/05/1991 30,0
The Walt Disney CompaNYSE DIS Broadcasting and entertainment 06/05/1991 30,0
Johnson & Johnson NYSE 17/03/1997 24,2

JNJ Pharmaceutical industry

Tﬁe Home Depot NYSE HD Reta|||ng 0191151999 215

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 CVvX Petroleum industry 19/02/2008 13,2
CiscdSystems NASDAQ CSCO Information technology 08/06/2009 11,9
The Travelers CompanieNYSE TRV Financial services 08/06/2009 119
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 V Financial services 20/09/2013 7,6
Apple Inc. NASDAQ AAPL Information technology 19/03/2015 6,1
Walgreens Boots AlliancNASDAQ 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

Moyenne 22,1 ans
Médiane 21,5ans



Sociétes de grande et moyenne capitalisation

Accesquasi illimité au capital
(trésorerie propre, actionnaires,
dette, ...)

Marques fortes

Accesfacile aux talents

Quid des entreprise s au Luxembourg ?

BT Microsoft
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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
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Distribution of the labor force by sector, 1840-2010 90 /" Construction
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Source: 184®1 9 0 0 : Robert E. Gall man and Thomas J. Wei s sliInPradictioa an8 Rroductivityen thHe Setvice Ihdustriessd. Victor Rt Huahs, 288 n e t
352. New York: Columbia University Press (for NBER), 1969
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Convergence de plusieurs tendances

A Migration accrue des activités socieéconomiques
vers Internet

Pourquoil 01 A

maintenant ? A Miniaturisation et baisse exponentielle  du co(t
de technologies

A Percéesdans Machine Learning

A Limitations du cerveauhumain



Equivalence des coltpré- 4me 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) 23x In 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 huma $10 million (2007) to $1.000 (2014) 10.000x in 7 years

Source : .= Mic I"OSOft

- ExponentialOrganizations, Salim Ismail
- Komorowskilaw, Costof storage per gigabyte



Univers numerique exponentiel

Zetabtytes (ZB)

Information Created Worldwide =

Expected to Continue Accelerating ' 2025E: )

_163ZB, 36%
180

% Structured / Tagged
160
140 2020:
| 47 ZB, 16%
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2015:
60 ‘ | 122ZB, 9%
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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

The world's most
valuable resource

A <0.5% données utilisées pour
am®l 1 orer

A 14%cr oi ent
A Potentiel énorme pour les entreprises ?

perf or man
exploiter



Reéalité PercéesA sufonctionscognitives BH 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



Universaconomique; découvertescientifigues cerveathumain

The 4" Paradigm for Scientific Discovery

4deme paradigme
scientifique

bas® sur | (N? I d ®e que ca | ¢ u || EEECEEE Theoretical Computational  Mrp Eourth Paradigm
nouvel ensemble de méthodes au-dela de
| 6empirisme, de | a th®ori e Thousand TastTow TEe Today and the

years ago hundred years few decades Future

Description of natural Newton’s laws, Simulation of U'ﬁﬂ’dtﬁ'ﬁﬁ,’ffﬁféfﬁ?f" t

~ . e G complex phenomena large multidisciplinar
63% des chefs déentreprise e

p romes s e d e I 6 I A e t d u ML Using data exploration

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

e T
SN
L

Distributed Communities y

Sources :

A Microsoft The Future of Work, query.prod.cms.rt.microsoft.com#api/ anv binaryRE2MfkH

A Microsoft Canada, Consumer Insights study 2015 HE

A Harvard Business Review Analytic Services study (2018), The workplace evolution, https://hbr.org/resources/pdfs/commiffmiorkptEceevolution.pdf ] 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

$50,000

$40,000

$30,000

$20,000

B" Microsoft

Rest of the world

2015 2017 2019 2015 2017 2019

SOURCE: CSET ANALYSIS OF CRUNCHBASE AND REFINITIV DATA.

Source : cset.georgetown.edu/publication/trackiaginvestment/
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IntelIige_nc'eff”'artificielle

da th®orie et Ie'd®\veloppement de syst mes i nf
nN®cessitant norma'FJement | i ntelligence humain
reconnaissance vocale, la prlse de décision et la traduction entre les Iangunes

Source : English Oxford Living Dictionary
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Turing Test

"Machines informatiques et intelligence"



IN THIS BUILDING DURING-THE-SUMMER: OF 1956

JOHN McCARTHY (DARTMOUTH COLLEGE), MARVIN L. MINSKY. (MIT)
NATHANIEL ROCHESTER (IBM), AND CLAUDE SHANNON (BELL LABORATORIES)
CONDUCTED
! THE DARTMOUTH SUMMER RESEARCH PROJECT
i ON ARTIFICIAL INTELLIGENCE

FIRST USE OF THE TERM “ARTIFICIAL INTELLIGENCE"

!I Ih' I[I I.I IIII‘II l I!I I.I Inl Iil IE' l‘ : E_ > . Al | FOUNDING OF ARTIFICIAL INTELLIGENCE AS A RESEARCH DISCIPLINE
" = l S 4 | “To proceed on the basis of the con
IEI IEI Igll I i I 'III E IE' I llll“ A " i that every aspneLptrU Tca:;l]lntg Enr danl) slhterttefld:e [-:Iremrtl ence
' - i
s iy =] - , : _ X i

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

o

IN COMMEMORATION OF THE PROJECT'S 50th ANNIVERSARY
JULY 13, 2006

John McCarthy (Dartmouth College)

Marvin Minsky (MIT)
Nathan Rochester (IBM)
Claude Shannon (Bell Labs)
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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
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