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We're at a Major Tipping Point for the Adoption of Al for Business

Businesses are now seeking to use Al broadly across their organizations to drive revenues, improve customer
service, lower costs, and manage risk. According to our new Institute for Business Value study of 5,000
executives, while 82% of businesses are eager to move ahead with Al adoption, 60% fear liability issues and 63%

lack the in-house talent to confidently manage the technology

Figure 1
Barriers in implementing AI: 2016 versus 2018

Not all Al is Created Equal: Enterprise v. Consumer Al

67 Availability of skilled 43% 63%
N resources or technical skills There are significant differences in business models, investment strategies and employee incentives
B . . . .
fifly Reeutatory constraints 60% between Consumer Al and Enterprise Al companies —advertising generated revenue v. revenue from the
_ Legal/security/privacy concerns o development, maintenance and support for the critical systems of the world.
o ‘ ~ about use of data and information 55 A)
N Degree of organizational 0
\éf buy-in/readiness/cultural fit 44 /0
m Data governance and policies 43 %
110, Availabilty of data to draw 0 With Enterprise Al Trust is an Imperative
0lo1 context for decision making 43 /0
@ pvailabiliy of technology 46% 29% IBM works hard to gain trust from our clients each and every day because we develop and deploy
technology for the enterprises and organizations that run the most important systems on the planet:
(")) Degree of executive support 27% from transportation and financial services to healthcare and scientific discovery. Without trust, these
‘ . organizations would not adopt, advance, and innovate with these new technologies.
Degree of customer readiness 22%

Source: IBM Institute for Business Value surveys on Al/cognitive
computing in collaboration with Oxford Economics. 2016 and
2018.



Al —impact on jobs




IBM advocates for the net-positive impact Al will have on
the global workforce by augmenting, not replacing,
occupations and creating new economic and educational
opportunities that benefit everyone.

Just as cars replaced horse-drawn wagons and email
replaced fax machines, new technologies will change
how we work.




New technologies
change the world —
and how we work.

Group Name / DOC ID / Month XX, 2018 / © 2018 IBM Corporation

Significant new technologies have always
created new kinds of jobs we couldn’t
predict — electricity and the internet
created entirely new industries, and we
predict Al will do the same.

And new technologies have changed how
everyone works, from the typewriter to the
smartphone. Al will do the same — we will
all need the skills to use analytics and
artificial intelligence in our work.
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Technological transformation leads to occupational transformation

New technology pummeled
demand for bookkeepers, but
the ranks of accountants and
auditors have grown.

Source: Greg Ip, “We Survived Spreadsheets, and We'll Survive Al,” Wall Street
Journal August 2, 2017

Group Name / DOC ID / Month XX, 2018 / © 2018 IBM Corporation
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— Bookkeepers, accounting,
and auditing clerks

— Accountants and auditors

Management analysts &
financial managers
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The New Collar Worker

Many of these jobs, in areas such as cloud
computing, cybersecurity, and digital design,

do not necessarily require a four-year degree.

We must ensure workers have the skills they
need for these “New Collar” jobs.

IBM is advocating for the future, investing in
the next generation of New Collar workers,
revolutionizing education, and training our
employees for the Al Era.

Group Name / DOC ID / Month XX, 2018 / © 2018 IBM Corporation

New Collar Jobs:

Cloud engineering and network
development

Data science & analytics
Cyber threat detection

Design for digital experiences
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Pathways in Technology Early College High Schools (P-TECH)
are innovative public schools spanning grades 9 to 14 that
bring together the best elements of high school, college and
career.

P-TECH has grown from 1 school in 2011 to more than 100
schools in 2018 and 200 schools in the coming years.

Within six years, students graduate with a no-cost associate
degree in applied science, engineering, computers or other
competitive STEM disciplines, along with the skills and
knowledge they need to continue their studies or step easily
into high-growth, “new collar” jobs.

Group Name / DOC ID / Month XX, 2018 / © 2018 IBM Corporation
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What does it take to trust a decision made by a machine?
“Trustworthy Al”

(Other than that it is 99 percent accurate)

Is it fair? Is it easy to understand? Did anyone tamper Is it accountable?
with it?

IBM FAIRNESS EXPLAINABILITY ROBUSTNESS ACCOUNTABILITY

Dec 2018 / © 2018 IBM Crporation 18

18



EU HLEG Ethics Guidelines for AI - Principles

4 Ethical Principles based on fundamental rights

9, =
s & b L

Respect for Prevention of Fairness Explicability
human harm
autonomy

- European
Commission



Ethics, Diversity & Inclusion in Al

Ethics in Al is a topic that every company is concerned
about. Core to this is creating fair Al systems and also
ensuring that Al systems are aligned to the values of
humans. Creation of fair systems requires unbiased
data and a spirit of diversity and inclusion and multi-
stakeholder engagement.

|
N\

We believe that Al has the ability to mitigate, rather
than accelerate, our existing prejudices.

Dec 2018 / © 2018 IBM Corporation



The quest for unbiased Al

The.
Guardian

Rise of the racist robots -how Al is
learning all our worst impulses

EST@MPANY

02.28.18

Now Is The Time To Act To End Bias In Al

As decisions made by algorithms come to control more and more aspects of modern life, we

need to act swiftly to make sure those decisions are actually fair. As of right now, they're often
not.

Forget Killer Robots—
Bias Is the Real Al

Danger

Iélarrard TECHNOLGY

Review Can We Keep Our Biases from
Creeping into Al?

FEBRAIARY 00, 9018

Dec 2018 / © 2018 IBM Corporation




Unwanted bias and algorithmic
fairness

Machine learning, by its very nature, is always a form
of statistical discrimination.

><><\/7< XX

"!f!

Dec 2018 / © 2018 IBM Corporation

Discrimination becomes objectionable when it places
certain privileged groups at systematic advantage and
certain unprivileged groups at systematic disadvantage.

It is illegal in certain contexts (e.g., Equal Credit
Opportunity, The Equal Pay Act, The Americans With
Disabilities Act), but not well understood in others.

Unwanted bias in training data yields models that scale
that bias, including prejudice in labels and
undersampling or oversampling, but bias can creep in
due to incorrect model build, selection or deployment.



Al Fairness 360

extensible toolkit for detecting, understanding, and mitigating unwanted algorithmic bias

Home Demo Resources Community

Al Fairness 360 Open Source Toolkit

2. Containing over 30 fairness

This extensible open source toolkit can help you examine, report, and mitigate discrimination and bias in machine leaming models throughout the AT application lifec

metrics and 9 state-of-the-art bias mitigation algorithms developed by the res community, it is designed to translate algorithmic research from the lab inta the actual practice of domains as wide-
ranging as finance, human capital management, healthcare, and education. We invite you to use it and improve it.
API Docs / Get Code /
Not sure what to do first? Start here!
Read More Try a Web Demo Watch a Video Read a paper Use Tutorials Ask a Question View Notebooks Contribute

etrics and

er describing how
AIFalrn

Leamn m

ep through the process
and bl B

termir make comme:
stol

mitigated bias

hine learning

application.

Learn how to put this toaolkit to work for your application or industry problem. Try these tutorials.

Credit Scoring Medical Gender Bias in
Expenditure Face Images

and

» to detect and

bias in automatic
ssification of face

racial bias in a care
gement scanario using
al Expenditure Panel

predictions of credit mit
worthiness using the German

Credit dataset.
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Bias Detection and Mitigation
Detect when Al is delivering unfair outcomes

Feature

Only By comparison
52% of the group 18 to 23 91% of the group 31 to 35 78% ot the group 53 to 57 70% ot the group 24 to 80
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The Quest for “Explainable Al”

(‘T-oﬁ{panies Grapple With AI’s Opaque Decision-Making Process
THE WALL STREET JOURNAL

Why Explainable Al Will Be the Next Big
Disruptive Trend in Business Al aieywcn

When a Computer Program Keeps You in Jail

Don't Trust Artificial
Intelligence? Time To Open The

Al 'Black Box'

Dec 2018 / © 2018 IBM Corporation




One explanation does not fit all

Different stakeholders require explanations for different purposes and with
different objectives, and explanations will have to be tailored to their needs.

End users
“Why did you recommend this treatment?”

Who: Physicians, judges, loan officers, teacher evaluators

Why: trust/confidence, insights Education

Affected users = 1.500 = 1.500
“Why was my loan denied? How can | be approved?”

Who: Patients, accused, loan applicants, teachers Family

Why: understanding of factors

Regulatory bodies
“Prove that your system didn't discriminate.”

Who: EU (GDPR), NYC Council, US Gov't, etc.
Why: ensure fairness for constituents

Al system builders/stakeholders
“Is the system performing well? How can it be improved?“

Who: EU (GDPR), NYC Council, US Gov't, etc.
Why: ensure or improve performance

Dec 2018 / © 2018 IBM Corporation
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Our research focuses on tackling different ways to explain

Selected 2018 explainability innovations from IBM Research

Dec 2018 / © 2018 IBM Corporation

Global, Post-Hoc

Improving Simple Models with Confidence
Profiles

NIPS 2018

Local, Post-Hoc

Explanations Based on the Missing:
Towards Contrastive Explanations with
Pertinent Negatives

NIPS 2018

NP VP

DT NNVBD NP
| 1 1 /

Qe cat ate

Global, Directly Interpretable
Boolean Decision Rules via Column Generation
NIPS 2018

Variational Inference of Disentangled Latent
Concepts from Unlabeled Observations
ICLR 2018

Interactive Model Visualization

Seq2Seq-Vis: A Visual Debugging Tool for
Sequence-to-Sequence Models
IEEE VAST 2018
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The quest for safe and robust Al ,,;u\twmn
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Therise of artificial intelligence DDoS attacks

The leaves may change color, but the roots are the same. Are you ready for Albased
DDoS attacks?

Dec 2018 / © 2018 IBM Corporation



IBM ART

Adversarial Robustness

* Metrics
» Adversarial Sample Detection
* Input Preprocessing

) Model Robustness for Al DevOps
* Model Hardening

* Develop ART as platform agnostic library

* Modular framework to evaluate robustness,
generate adversarial samples, and harden
models

* Integration into IBM offerings to build secure
model building pipelines

Model Theft

* Prevention of theft via APIs
* Detection of model theft attacks
* Deterring theft through model watermarking

Model and Data Privacy

* Provable privacy guarantees for
training data (local differential privacy)
* Secure federated learning

IBM ART
Adversarial Robustness Toolbox

Poisoning Attacks i
a.k.a. Nemesis

» Detect poisoned training and models
» Poison can degrade performance or
insert backdoors

Dec 2018 / © 2018 IBM Corporation 29



Accountability - The quest for Value alignment

*  Most Al systems learn to perform a task from data

—  Positive and negative training examples (supervised learning)
—  Feedback during the online use of the system (reinforcement learning, RL)

— This allows humans to specify an objective without having to say how to achieve it, and Al to learn creative strategies that humans may not
think of

We must combine the creativity of Al with constraints, guidelines, or priorities derived from values,
ethics, morals, business process, guidelines, laws, etc.

A * However, it also may bring Al to do unexpected and undesired actions
5]
X

— IBM Research explored two approaches, for RL and for preference-based Al systems

*2ea® * Butwhodecides the values? How do we make sure that they are the right values? How do we define
values that consider all dimensions of the problem to be solved?

3

— Diversity and inclusion is key

Dec 2018 / © 2018 IBM Corporation



Accountability - “Fact Sheets” for transparency

Incrensing Trust in AT Serviees through
Supplier’s Declarations of Conformity
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What is the intended use of the service output?
What algorithms or technigues does this service implement?

Which datasets was the service tested on?
Describe the testing methodology and test results.

Are you aware of possible examples of bias, ethical issues, or other safety risks as a result
of using the service?

Are the service outputs explainable and/or interpretable?
For each dataset used by the service:
- Was the dataset checked for bias?
- What efforts were made to ensure that it is fair and representative?

- Does the service implement and perform any bias detection and
remediation?

What is the expected performance on unseen data or data with different distributions?
Was the service checked for robustness against adversarial attacks?

When were the models last updated?

https://arxiv.org/abs/1808.07261
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LE PROJET ,,AISE*:
UNE FABRIQUE DE TALENTS
POUR LES ENTREPRISES DU

LUXEMBOURG
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Do you, will you
need Talents In
Data Science,

DevOps, Agile, ...

?



Talent in EU
Offer / Needs
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http://www.eskills-lead.eu/fileadmin/LEAD/Working_Paper_-_Supply_demand_forecast_2015_a.pdf
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Belgium

Netherlands

Luxembourg

France

Germany
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Hits per SE Concepts
(top ones)

Hits per Al Concepts

(top ones)

Software Engineering
(SE, Agile Method)

Data Science

DevOps + Cloud Computing

Java, JavaEE, JavaScript

Testing

Python

Linux

Artificial Intelligence
(AI, Machine learning,
Neural Network, Machine
intelligence)

Hadoop
Spark

Scala

C++

Autonomous

Docker

Business intelligence

Jenkins

NoSQL

Oracle

Robotics

Spring

Tensorflow

GIT

Cassandra

Kubernetes

Computer vision

Angular

Natural Language
Processing

Ansible

Keras

Windows

PyTorch

REACT

Caffe
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YOU
need Talents In
Data Science,
DevOps, Aqgile, ...



Facing New Skills Demand

Hire new

skilled staff 84%

Reskill
existing staff

72%

Upskill

existing staff 65%

World Economic Forum [2017]

0% 25% 50% 75% 100%

Strategies to address skill needs



You are/will be
SEARCHING for
Talents In

Data Science,
DevOps, Aqgile, ...
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Recruitment Real Costs

e Hypothesis:

o

Time from job opening to 1st work day
(4/11/16 weeks)

e Costlines to consider

O

O

o

Productivity loss

Contractor cover

Company activities dislocation due to

hiring time

Management time

Impact of higher/lower quality hires on
salary and productivity

Attrition (half of new hires leave within
the first twelve months)

In-House Solution
or Agency Led
Solution

58 k€

Recruitment
Process
Outsourcing

47 k€

142 k€

Talent Warehousing
Outsourced
Solution

26 k€

80 k€

47


https://www.quarsh.com/blog/the-true-cost-of-recruitment/

YOU need Talents ...

Let's build a solution
together



Solution

e Local Talent Factory
o AISE Academy

m online/onsite
o Hiring, Reskilling, Upskilling

e Advantages
Secured
Tailored
Flexible
Durable
Profitable

o O O O O
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AISE Domains e Data Science

o statistical methods for data
analysis, predictive analytics,
Infrastructure and platforms for
data science applications, data
management and enterprise
data infrastructure.

e Artificial Intelligence

o knowledge representation
and reasoning, perception
and computer vision,
machine learning, neural
networks, reasoning under
uncertainty, natural
language processing,
robotics.

Year: 1800.

Vel
by

400 4000 40000

50



AISE Domalins e DevOps

o continuity and automated support of

e Software Engineering planning, coding, testing, code
o agile methods, requirements, review, integration, deployment,
testing, maintenance, quality, delivery, performance
engineering professional measurement, monitoring,
practice, standards. configuration management,

improvement, communication.

code

builg
U
()
<

test

51



AISE In Practice
Business Cases

he Great Parther



Process - Overview

1. Plan

a. AISE/Partner contact
b. Knowledge acquisition strategy

I , Reskilling, Upskilling

C. study plan(s)
inception

2. Create
3. Deploy

4. Operate

5. Monitor

53



Process - Schedule

We Th

e Academy Schedule Study Plan Management
o flexibility
o complete
o site & Online

Engineering Tutoring sessions
Personal 9 9 9

Work Scientific Tutoring sessions

Slot Peer Tutoring sessions
A

Seminar
Sessions

Certification sessions

Engineering Tutoring sessions
Personal 9 9 g

Work Scientific Tutoring sessions

e Activities
Slot Peer Tutoring sessions

o Personal Work

Engineering Tutoring 8 Certification sessions
Scientific Tutoring
Peer Tutoring
Certification

Seminar
Sessions

Engineering Tutoring sessions
Personal
Work Scientific Tutoring sessions

Seminar
Sessions

Slot Peer Tutoring sessions
C

Seminars -

Certification sessions

O O O O O




The Great
Partnher




The Great Partner - New Talent -

1 year full time education
Certificates validated by VPE - -

(Validation of Prior Experience) Sophoiors Sopliowoe

DS/DevOps/SE (Freshman / Master 1)
Al (Sophomore / Master 1)

Study plan defined with partner
Practical Projects defined
with and for partner

- Liability contract with partner

Sophomore

- Certificates Targeted
- Al (Senior / Master 2) + DevOps (Junior / Master 2)
+ DS (Sophomore / Master 2) + SE (Sophomore / Master 2)

56


https://www.lucidchart.com/documents/edit/a9f2c7b8-64ad-460a-afa5-adc7890c6e99/0?callback=close&name=slides&callback_type=back&v=907&s=264.77953405511806

The Great Partner - New Talent -

Henri

- 2 years full time education

- Study plan defined with partner
- | Practical Projects defined
with and for partner

- Liability contract with partner

- Certificates Targeted
Al (Junior / Master 2) + DS (Junior /
Master 2)
DevOps (Junior / Master 2) + SE
(Junior / Master 2)

57


https://www.lucidchart.com/documents/edit/d1829ec5-23ee-4e16-b0ee-e0da8d7588ab/0?callback=close&name=slides&callback_type=back&v=138&s=720

Upskilling - Reskilling

58



ISE in Practice - The Great Partner - Plan

- Alan Turing

100 work days over

Certificates validated by VPE

(Validation of Prior Experience)

DS (Sophomore / Insider)
DevOps (Freshman / Master 1)
SE (Sophomore / Insider)

Certificates Targeted
- Al (Freshman / Insider)
- DS (Sophomore / Master 1)
- DevOps (Junior / Master 1)
- SE (Sophomore / Insider)

Al DS

Sophomore Sophomore;

Al
Freshman

DevOps
Freshman

SE DevOps

Sophomore Sophomore
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https://www.lucidchart.com/documents/edit/3fddc75a-76a1-420e-833b-bc9e0ec58566/0?callback=close&name=slides&callback_type=back&v=774&s=318.99987893700785

ISE in Practice - The Great Partner - Plan

- 60 work days over

-  Certificates validated by VPE

(Validation of Prior Experience)

- Al (Freshman / Master 1)

- DS (Freshman / Master 1)

- DevOps (Freshman / Master 1)
- SE (Freshman / Master 1)

- Certificates Targeted
- Al (Sophomore / Master 1)
- DevOps (Sophomore / Master 1)

Al DS

Sophomore Sophomore

DevOps

Freshman
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https://www.lucidchart.com/documents/edit/b08ad134-ec45-481c-a2bd-60353a504487/0?callback=close&name=slides&callback_type=back&v=137&s=312.9998933070866

Process - Work Days (Alan Turing)

: Au
Alan Turing (TGP) . Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

VPE (Validation of Prior Experience)

WorkDays 10 10 10 10 5 20 10 10 10

Engineering Tutoring sessions 10 10 10 10 5 20 10 10 10

Scientific Tutoring sessions 2 2 2 211 4 2 2 2

Peer Tutoring sessions 5 15 15 5 5 5 10 15
Seminar Sessions 2 4 4 2 3

Certification sessions




Process - Work Days

Barbara Liskov (TGP)

VPE (Validation of Prior Experience)

WorkDays

Engineering Tutoring sessions
Scientific Tutoring sessions
Peer Tutoring sessions
Seminar Sessions

Certification sessions

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

20 20 20
20 20 20
4 4 4
5 15 10
4 2 2
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The Great

TGP - Costs  rartner

Partner
Cost
(k€/year)

40

20

0

40 k€ / year

Annual full cost / talent = 80 k€
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The Great
Partner

Upskilling - Reskilling

Partner
Coverage Cost

(€/workday)

Membership

Validation of

Prior Experience 320 €

Work Days

Certification

320 € / workday

Alan: 100 days
Total full cost / workday = 640 € / Workday

65



Financial Settings

Companies (Loidu 29 aoit 2017

portant modification du Code du travail)

Co-financing of the education programme
with the following eligible costs;

Participants

e Travel expenses
e Accommodation and food services

External professor/mentor/trainer:

e Travel, accommodation and catering
expenses

Students/Learners

Co-financing of the education programme
with the following eligible costs:

Full-time students:
e CEDIES grants, with conditions

Continuous learner/student:
e Training leave (80days: 20 days/2 years)
e Reimbursement of the employer
e Tax deduction for the employee
(conditions)
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Statutes EL:
e Company
o Spin-off
o Start-up

-
‘
[T T

e Non profit structure
o ASBL / Foundation

e PPP
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e University of Luxembourg

o Prof. Dr. Guelfi Nicolas (SE, A!)
o Prof. Dr. Bouvry Pascal (/1)

o Prof. Dr. Van der Torre Leon (~)
o Prof. Dr. le Traon Yves (SE,D%)
o Prof. Dr. Navet Nicolas (SE)

o Prof. Dr. Theobald Martin (DS)
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International Academic Collaborations

Carnegie Mellon University (CA, USA)

Silicon Valley

o  Prof. Dr. Péraire Cécile (SE)
McGill University (Canada)

o  Prof. Dr Kienzle Jorg (SE)

Universidad Nacional del Sur (Argentina)

o  Prof. Guillermo R. Simari (Al)
INRIA (Grenoble, France)

o  Prof. Dr. EI-Ghazali Talbi (SE,
Utrecht University (Netherland)

o  Prof. Dr Jan Broersen (A1)
Zhejiang University (China)

o  Prof. Dr Beishui Liao (A1)
University of Bergen (Norway)

o  Prof. Dr Marija Slavkovik (A!)

DFKI (Germany)
o Prof. Dr.-Ing. Philipp Slusallek

)

Forschungszentru
fir Kiinstliche
Intelligenz GmbH
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International Industry Collaborations

e John Micco

o VMWare (CA Silicon Valley, USA)
o Cloud Transformation Architect (SE)

e Vladimir BacvansKi

o Paypal (CA Silicon Valley, USA)
o Principal MTS, Architect (SE)

e Damien Octeau

o Google (CA Silicon Valley, USA)
o Senior Software Engineer (A!,SE)

e John Penix

o Google (CA Silicon Valley, USA)
o Senior Software Engineer (SE)
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Founding Partners ...

e Prof. Dr. Nicolas Guelfi
e Prof. Dr. Pascal Bouvry

e Prof. Dr. Eric Tschirhart
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FEDIL

The Voice of Luxembourg's Industry

7, rue Alcide de Gasperi fedil@fedil.lu
Luxembourg-Kirchberg tel: +352 43 53 66-1
Boite postale 1304 fax: +352 43 23 28

L-1013 Luxembourg www.fedil.lu



