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Why AI now ?



First Industrial Revolution
Water & steam, production 

mechanization

Second Industrial Revolution
Division of labour & electric power to 

create mass production

Third Industrial Revolution
Electronics & information technology to 

automate production

Fourth Industrial Revolution
Fusion of technologies blurring the lines 

between physical, digital & biological 

spheres (cyber-physical systems)



Common to 4 revolutions

initiated by people to achieve certain objectives

making money

becoming famous

simply to overcome challenges

removing inefficiencies
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2nd industrial revolution

1920 1930



Source : McKinsey Global Institute, Jobs Lost, Jobs Gained: Workforce transitions in a time of automation, December 2017

3rd industrial revolution

Net +15.7m

+19.2m jobs

-3.5m jobs

4.5x



Global picture 1850 - 2015



Global picture 1850 - 2015

Source : McKinsey Global Institute, Jobs Lost, Jobs Gained: Workforce transitions in a time of automation, December 2017

Top new jobs

Blogger

Digital Marketing Specialist

Social Media Managers

Cloud Computing Specialist

Drone Operators

Mobile App Developers

Sustainability Managers

User Experience Designers

YouTube Content Creators

Data scientist

…



Time to adapt is shrinking
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Why AI now ?



History of AI

collapse in 

perception by 

government & VCs

Moravec Paradox

1956

market collapse of 

for specialised AI 

hardware in 1987

Source : www.actuaries.digital/2018/09/05/history-of-ai-winters/



• Increased migration of socio-economic 
activities to the Internet 

• Miniaturization & exponential decline in 
cost of data collection, sensors, storage & 
processing (Big Data, IoT, Cloud Computing)

• Breakthroughs in machine learning & 
pretrained cognitive models by HSCP

• Exponential growth of VC investments in 
AI startups
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3rd AI wave
Convergence of several trends



AI fuel

Digital universe growth



Source : OECD, https://read.oecd-ilibrary.org/science-and-technology/artificial-intelligence-in-society_eedfee77-en#page40

AI investments per country

U.S. Executive Order 
Maintaining American Leadership in Artificial 
Intelligence > U.S. leadership on international 
technical standards as a priority

China
AI Standardization White Paper published by the China 
Electronics Standardization Institute (CESI)



AI breakthroughs in cognitive functions
Moravec paradox broken
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AI implementations



AI use in high stakes decisions



White-collar case study

NDA benchmark AI vs lawyers



NDA experiment

20 US-trained lawyers
AI trained with thousands of NDA
AI untrained on the experiment
4 hours
5 NDAs
30 issues to spot

Source : www.lawgeex.com/resources/AIvsLawyer



Legal NDAs – results 

Coffees 0 12



Legal NDAs – results 

Coffees 0 12

Accuracy 94% 85%



Legal NDAs – results 

Coffees 0 12

Accuracy 94% 85%

Time 26 s 5.520 s 
(92 min)



1% 12%

7% 35%

Unfair & types of harm : QoS



Unfair & types of harm : over/under representation & stereotyping 



Morality - Infamous “trolley” problem

Should a self-driving car kill the baby (A) or the grandma (B) or the driver (C) ? 

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

c



• From niche/narrow AI to general AI – major risk

• AI expands circle of moral agents beyond humans to 

artificially intelligent systems called artificial moral agents 

(AMAs)

• Challenge of designing agents respecting set of values & 

laws demanded by human moral agents (HMA)

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

Ethics & morality



What does it take to trust machine decision-making?

Is it…..

Accurate?            

Fair?            

Interpretable?  

Tamper-Proof?   

Accountable?



Ethics of AI



Human 
Attention & 
Cognition

Engineering 
Practices

Intelligibility & 
Explanation

Fairness and 
Bias

Human-AI 
Collaboration & 

Interaction

Reliability and 
Safety

Sensitive Uses

AI, Ethics, and Effects in Engineering and Research



Ethics of AI



Development process example

Untrained 

population

Possible 

misuse

Minority 

samples



Metrics Project Description Repository

AI Fairness 360 Comprehensive collection of fairness metrics, pre- and post-

processing debiasing algorithms. 

http://aif360.mybluemix.net/

MSR tool kit Offers similar functionality to AI Fairness 360 with more 

performant debiasing algorithms. 

In development. Contact Jenn Wortman 

Vaughan

Fairness 

Measures

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

sures_code

Fairness 

Comparison

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

comparison

Themis-ML Python library implementing fairness-aware machine learning 

algorithms

https://github.com/comicBboy/themis-ml

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

Aequitas Web and python auditing tool. Generates bias report for 

model/dataset

https://github.com/dssg/aequitas

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

Themis Designs test cases to explore where algorithm might be 

exhibiting group-based discrimination 

https:.//github.com/LASER-UMASS/Themis

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

Measuring different types of fairness - community



Ethics of AI



Transparency & intelligibility 



Transparency & intelligibility 



T&I – Personal medicine



Transparency & intelligibility 



Transparency & intelligibility – post-hoc explanations



Transparency & intelligibility 

Understanding why a model 

makes certain predictions is as 

crucial as the prediction 

accuracy
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AI skills, standardization & regulation



AI in Luxembourg

Virtual agents KYC (insurance)

Virtual agents customer QnA (administration)

Telesales campaign conversion-rate augmentation 
(insurance)

Self-quote bot (logistics)

Skills scoring (administration)

Process output prediction (industry)

Ad positioning (B2C)

…



AI in Luxembourg

Many unanswered questions at Luxembourg corporations

- Who is skilled internally on AI ? HR, CTO/CxO, Sales, Marketing, Compliance, …

- Where can I skill myself on AI ? 
University of Luxembourg/AISE, AI Academy Luxembourg, ILNAS SC42 mirror committee

- Who monitors the decision process of AI ? Luxembourg regulator, compliance 

manager, AI learning manager, data scientists

- Who is looking if the AI implementation is responsible & ethical ? AI compliance 

manager, AI ethical committee, AI internal & external auditors

- Who certifies the AI implementation ?



Source : How to accelerate skills acquisition in the age of intelligent technologies, Accenture

Lack of skills vs GDP

Forecasted GDP impact



International & national developments

Source : Standards for AI Governance: International Standards to Enable Global Coordination in AI Research & Development, Peter Cihon, 

Research Affiliate, Center for the Governance of AI, Future of Humanity Institute, University of Oxford

MNCs like Google & Microsoft participate in AI 
SC42 developments

Certification scheme / AIMS
to support consumer trust on 
products, services & processes



International & national developments

Source : Standards for AI Governance: International Standards to Enable Global Coordination in AI Research & Development, Peter Cihon, 

Research Affiliate, Center for the Governance of AI, Future of Humanity Institute, University of Oxford

Standardization drives new skill 
opportunities

AI auditors
AI certifiers
AI trainers
AI regulators
...



46

“AI will be either the best, or the worst 

thing, ever to happen to humanity.”

STEPHEN HAWKING



human ingenuity
Responsible AI to amplify



The future we invent is 
a choice we make today



Thank you


