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Can Al Be a Fair Judge in Court? Artlfl?lal The Robot Will See You Now
Estonia Thinks So Intelligence

IBM's Watson—the same machine that bear Ken Jennings at feopand]

Estonla plans to use an artificial intelligence program to decide some small- And The End —is now chuming dum.}_—h case histories at Memorial Sloan-Ketterif
claims cases, part of a push to make government services smarter. 1
Of Government leaming to make diagnoses and trearment recommendations. This is |

f v = . one in a series of developments suggesting that technology may be ‘

Danlellfaya about to disrupt health care in the same way it has disrupted so many

m other industries. Are doctors necessary? Just how far might the
automation of medicine go?

Sclence

TECHNOLOGY © This article is more than 8 years old

Google a step closer to developing machines

Tesla floats fully self-driving cars as S0on as  yithhumanlikeintelligence
this year. Many are worried about what that Aloitims dercopdy Gougedesged ocacode gt
will unleash.

Q By Faiz Siddiqui

leading Al scientist

July 17, 2015 at 10:16 p.m. EDT
Gartner's Top 10 Strategic Predictions for 2017 and Beyond: TeeH
Surviving the Storm Winds of Digital Disruption More than half of Europeans want

to replace lawmakers with Al, study
says

By 2020, the average person will have more conversations with bots than with
IR With the rise of Artificial Intelligence (Al) and conversational user

PUBLISHED THU. MAY 27 2021.317 AM ED

interfaces, we are increasingly likely to interact with a bot (and not know it) than THE FUTUR
ever before. The digital experience has become addictive by entering our lives As G

ARTIFICIAL INTE

through smartphones, tablets, virtual personal assistants (VPAs) or the

NEWS  TECHNOLODY

entertainment systems in our homes and cars.

Al learns the art of Diplomacy

Meta’s algorithm t: ackles both language and strategy in a classic board game that

o=
involves negotiation

N\
&/ﬂ PARTNERSHIP FOR PUBLIC SERVICE
37

of Gowernnes!

22HOV 2022 + 100 AM ¢ BY MATTHEW HUTSON
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REALITY PROMOTING GOVERNMENT ADOPTION OF Al
Overall grade: Approaching expectations

l l Reason: Policy actions are not sufficiently focused on

e addressing structural issues that are stalling government
adoption of Al including approach and culture; financing
metrics and incentives; procurement; and oversight and

GOVTECHBIZ
review,

What Will It Take for Government Al to
Really Take Off?
Artificial intelligence made few gains duting the pandemic, Gartner
finds, even as mare agencies turn to chatbots, Confusion about the
technology and anxiety among government workers are among the POL |TICOPRO
main hurdles. o )

Artificial intelligence was supposed to transform
October 06, 2021 - Thad Auste: o @ o @ ° ,

health care. It hasnt.

R Machine learning could improve medicine by analyzing data to improve

diagnoses and target cures, but technological, bureaucratic, and regulatory
obstacles have slowed progress.

Data protection authority overturns controversial
AMS algorithm

The data protection autharity is canceling the use of the algerithm for evaluating job
miarket opportunities. It needs a legal basis

SyRI legislation in breach of European
Convention on Human Rights

Andrds Szigetvarl August 20, 2020, 6:41 pm 366 posts

Den Haag, 12 februari 2020

Shuttersiock The Hague District Court has delivered a judgment today in a case about the Systeem
Risico Indicatie, or SyRL. SyRT is a legal instrument used by the Dutch government to
detect various forms of fraud, including social benefits, allowances, and taxes fraud, The
court has rulad that the legislation regulating the use of SyRT violates higher law. The
court has decided that this legislation does not comply with Article 8 of the European
Convention on Human Rights (FCHR), which protects the right toe respect for private and
family life, home and correspendence.

Netherlands
# Court of Aud

Home » Topics > ICT and open data > News »

Audit of 9 government algorithms finds 6
do not meet basic requirements

News item | 18-05-2022 | 10245

Responsible use of algorithms by government
agencies is possible but not always the case in
practice, The Netherlands Court of Audit found that 3
out of g algorithms it audited met all the basic
requirements, the other 6 did not and exposed the
government to various risks: from inadequate
control over the algorithm’s performance and impact
to bias, data leaks and unauthorised access.
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Artificial Intelligence

deep learning

> machine Iearning

predictive analytics

translation

. . ; E natural language
classification & clusterin rocessing (NLP)
information extraction x

speech to text AN A
. “~.__speech Artificial Intelligence
text to speech _~ (Al)
expert systems —
planning, scheduling &
optimization
robotics
image recognition o
vision
machine vision >
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Artificial Intelligence

VoL. Lix. No. 238.] [October, 1950

MIND

A QUARTERLY REVIEW
oF

PSYCHOLOGY AND PHILOSOPHY

Can machines think?
If yes, are we machines?

I.—COMPUTING MACHINERY AND
INTELLIGENCE

By A.M.Tumivg

1. The Imitation Game.
1 PROPOSE to consider the question, ‘ Can machines think 7°
This should begin with definitions of the meauing of the terms
“machine *and ‘ think . The definitions might be framed 80 as to
reflect so far as possible the normal use of the words, but this
nmwde in r]mguwa If the meaning of the words ‘ machine
and " think ’are to be found by examining how they are commenly
\Imdltildlﬂiwhwmpzthammlummt.hnth meaning
and the answer to the question, * Can machines think 7" is to be
mughc in & statistical survey sich as & Gallup poll. But this is
. Instead of ntlemptmg such a definition I shall replace the
quemon by another, which is chnsly related to it and is expressed
in relatively unambiguous words.

The new form of the pmblzmcmhadnnnbedmtmof
s game which we call the ‘ imitation game ". It is played with
three people, a man (A), 8 wonan (B), and an interrogator (C) who
may be of either sex. The interrogator stays in & room apart
from the other two. The object of the game for the interrogator
is to determine which of the other two is the man and which is

What is thinking?
What is a machine?

» Exclusively language-based s o X Ak ¥ Bt KB el

« Perception, creativity R

« Anthropomorphism it —

* Duality: intelligent human or not Imitation Game (Alan Turing test):

» Searle’s Chinese Room argument: does Using language to decide a thinking
the machine literally "understand” machine: an interrogator puts questions
Chinese? Or is it and is asked to decide whether the
merely simulating the ability to answers come from a human or a

understand Chinese? machine.




Artificial Intelligence: two schools, a 70-year war

Symbolic Al

........

 The “symbolists” have sought to build intelligent machines by L T
coding in logical rules and representations of the world. e
Representation and manipulation of symbols is a necessary and B o —
sufficient condition for intelligence.

« Symbolic Al attempts to explicitly represent human knowledge in a
declarative form (i.e. facts/objects and rules/axioms).

« Pros: glass box, explainability, small data, determinism, human- »
controlled .

» Cons: hard-coded, static, low scalability, hard to model the world, -
need for social agreements, maintenance/updates

« Examples: Logic (DL, FOL), Ontologies, Semantic Web, Linked
Data, Rule-based languages, Data Modelling



Artificial Intelligence: two schools, a 70-year war

Connectionist* Al

« The “connectionists” sought to learn of associations from
data. Knowledge emerges by processing data.

« Pros: learning, scalability, flexibility, adaptability, deals with Machine B
uncertainty, no human bias =W | carning

« Cons: black box, big data, stochastic/non-deterministic,
noisy, data biased

« ML, information retrieval, pattern recognition, back
propagation, genetic algorithms, neural networks and deep
learning

* Also known as: subsymbolic, non-symbolic, statistical




Artificial Intelligence: two schools , a 70-year war

Source: https://www.analyticsinsight.net/neuro-symbolic-ai-providingr,

innovation-combination-ais/

Subsymbolic approach

4 Siton] Neuro-symbolic
i Computation

o ~ Logicas constraint
\ Differentiable
iz

https://towardsdatascience.com/black-box-and-white-box-models-towards-

explainable-ai-172d45bfc512

data knowledge

roasdiasind

DATA SCIENCE

KNOWLEDGE

Source: Hoehndorf, Robert and Queralt-
Rosinach, Nuria. ‘Data Science and
Symbolic Al: Synergies, Challenges and
Opportunities’. 1 Jan. 2017 : 27 - 38.

Neuro-Symbolic Al

Digital Brain +

Source:

;s
x..
>

After ChatGPT... S

Syrmbelic Al - Connectionist Ale 0<=251

Symbolic Brain

https://spike.doc.ic.ac.uk/2022/03/23/nesv.html

Symbolic Al

2 some favous of searcn.

Connectionist Al (Neural Approach)

https://corp.rakuten.co.in/news/neurons-and-symbols-in-medical/

Neuro — Symbolic Al:

Efforts to combine the two Al worlds.

These effort are intensified after the advent of Language
Learning Models

ChatGPT and Semantic Web
Symbiosis oy >

Qo o s snn e DO Large Language Models Dream of
Knowledge Graphs — Impressions
from Day 2 At SEMANTICS 2023

What if ChatGPT is the killer app for the Semantic Web? Why not train LLMs on lexical resources?
And how do we tame the genie of LLMs for the healthcare industry? Read our report from Day 2 of
SEMANTICS 2023 to find out.

(i ] iny f
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EC Artificial Intelligence Initiatives

European Commission > Strategy > Digital Single Market > Policies > T e & S ¢ e S 5 e 5

INDEPENDENT
Digital Single Market HIGH-LEVEL EXPERT GROUP ON

Digital Single Market
ARTIFICIAL INTELLIGENCE

High-Level Expert Group on Artificial
MCllgEneE x K % Communication Artificial Intelligence for
Europe &

SET UP BY THE EUROPEAN COMMISSION LAW 25 April 2018

European Commission > Strategy > Digital Single Market > News >

Digital Single Market ARTIFICIAL
DIGIBYTE 10 April 2018 INTELLIGENCE

| el EU Member States sign up to cooperate on
Artificial Inte"igence European Commission > Strategy > Digital Single Market > |

European Commission > Knowledge for policy > Al Watch ETH I CS G U I D ELI N ES
Digital Single Market
Knowiedge for policy FOR TRUSTWORTHY Al
LAW | 7 December 2018
KNOWLEDGE SERVICE
Al Watch Coordinated Plan on Artificial Intelligence G- e
S "t'L e
10 April 2018 1 June 2018 7 June 2018 18 Dec. 2018 8 April 2019 26 June 2019
Monitor the development, uptake and impact of Artificial Intelligence for Digital Day Al expert Horizon Europe Consultation Commission Policy &
Dedaration: group progremme on draft ethics presents investment
Europe Member States inted proposed: guidelines by Al approach to recommendations
sign up to & Al Alliance largest EU R&I expert group. build trust in by Al expert
cooperate on Al launched. programime ever human—cenh'u: group. Pilot phase
with €100 billion. of Al ethics
guidelines
European Commission > Strategy > Digital Single Market > Reports and studies > ‘
Digital Single Market ) l
25 April 2018 6 June 2018 7 December 2018 1 Jan. 2019 9 April 2019 Early 2020
REPORT / STUDY | 26 June 2019 European Al strategy: increase Digital Europe Coordinated plan Al4EU Digital Day Evaluation
jpublic and private investments programme with Member States: project - Presenta- report of
to €20 billion per year over proposed: boost Al made in laurich. tion and pilot phase.
H 1 H the next decade, prepare for €2.5 hillion, Europe. All EU to discussions
Policy and investment recommendations for ot e orme” ot b vt e
- = - ensure appropriate ethical and 1 own Al by guidelires.
trustworthy Artificial Intelligence legal framework. of AL mic-2015.




Artificial Intelligence

European
Commission

‘Artificial intelligence system’ (Al system) means software that is developed with one or
more of the techniques and approaches listed in Annex | and can, for a given set of
human-defined objectives, generate outputs such as content, predictions,
recommendations, or decisions influencing the environments they interact with

Annex |

(a) Machine learning approaches, including supervised, unsupervised and reinforcement learning, using a
wide variety of methods including deep learning;

(b) Logic- and knowledge-based approaches, including knowledge representation, inductive (logic)
programming, knowledge bases, inference and deductive engines, (symbolic) reasoning and expert
systems;

(c) Statistical approaches, Bayesian estimation, search and optimization methods.



https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1623335154975&uri=CELEX%3A52021PC0206
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Role(s) of Governments in Al

 Governments are a vital
player in the Al Society

e Debate usually does not
focus on the role of
government as a user

» Important difference
 Governance of Al |
« Governance with Al e g

Fig. 1. The four roles of government in the Al context.

y )
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Improving policy making

Al to improve various stages of policy
making

» Detecting social issues more quickly

» Estimate potential effects of policy
options

» Improve and fasten decision making

« Monitor ongoing implementation of
policy

« Evaluate existing policy

* Include citizens in policymaking

Make public policy more data-driven, and
thus more effective, efficient and legitimate

Dublin City
40%
0%
20%
K ™
0
Mobikty Commu. & Culture Housing

Mobility d the civic dueto
#VeloCity2019 and very proactive cyclists. The
council's affordable Housing scheme stood out for
Dubliners, as well as Community, which was higher
in May due to the European elections.

The Dublin Beat
analyses citizen
tweets

CitizenLab to
analyse citizen
input

- |
SATIKAS to detect mowed
grass of farmers, Estonia
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Improving public service delivery

Al could be used to deliver public services
to businesses and citizens

« Enhance information delivery about
government services

* Improve public services to citizens and
businesses, through personalization

Misty II to assist the elderly

« Automate redundant processes and o BaccRlons BuroKratt AL, Estonian
reducing on-site meetings

« Develop completely new services

o Beroepen die binnen Je bereik liggen

through Al Vi i
» Reduce corruption and improve trustin = = .- e
public service delivery v P
« Empower civil servants through decision R
JobBereik to assist in reskilling, VDAB,
support tools Belgium

Slide Colin Van Noordt KULEUVEN ﬂ
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Improving internal management

Al to improve internal management
operations

« Improve recruitment services

« More efficient allocation of human <t @ Wi
resources Tengai interviewing W i
job applicants, 8- AN LEN
Sweden et TR Ny

« Improved financial management

Al to detect
anomalies in X-
Road, Estonia

« Strengthen cybersecurity

* Predictive maintenance

« Modernize public procurement
processes

%
VeriPol to detect false
police reports, Spain

« Improve detection of fraud

Slide Colin Van Noordt KULEUVEN ﬂ
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We still know very little on Al in Government

Number of Al Publications in the World, 2010-21
Source: Center for Security and Emerging Technalogy. 2022 | Chari: 2028 Al Index Repart

500

Research on Artificial Intelligence
in Digital Government Research

g ] &
=) S =]

Mumber of Al Publications (in Thousands)

=]
=

2010 20m o2 2013 2014 20156 2016 2017 208 2019 2020

1999 2002 2005 2016 2017 2018 2019 2020 2021 2022
5 million Al publications in 2021 Almost none in digital government (0.00464%)

-/r' )
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Challenges of Al Adoption in government
- Still in a stage of infancy

The use of new innovations, such as ICT,
is not straightforward in government

Al Technology Implementation

. Technological implementation i M hmsimad RGN
challenges b1

- Legal challenges i

- Ethical Challenges . :

- Societal challenges S i o : g

- Data-related challenges I

+ Public procurement :

- Awareness challenges )

Availability of technology on the market AlEthics

does not mean that government

organisations adopt it easily (or at all) Teyerar 1t % Goyen & (20197 "

Slide Colin Van Noordt KULEUVEN ﬂ
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Al — Hype or Hit/Mainstream
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Hype

- Derived from hyperbole

- Promotion consisting of exaggerated claims

- Promoting image above the actual quality of the
product/technology

- Asituation in which something is advertised and discussed a lot
In order to attract everyone's interest

- A strategy of using extreme publicity (in Marketing)

Sources: Cambridge English dictionary, Wikipedia

KU LEUVEN
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Innovations make bold promises

“Books will soon be obsolete in the public schools.
Scholars will be instructed through the eye. ... Our school
system will be completely changed inside of ten years.”

‘ .
7 Thomas Edison - 1913

“In from three to eight years we will have a machine with the general intelligence
of an average human being. | mean a machine that will be able to read
Shakespeare, grease a car, play office politics, tell a joke, have a fight. At that
point the machine will begin to educate itself with fantastic speed. In a few

months it will be at genius level and a few months after that its powers will be
incalculable.”

Marvin Minsky - 1970

How do you discern the hype from what'’s viable?

22
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Mainstream -> Hit

Acceptation

Known and realistic expectations

Balanced attention

Application by numerous stakeholders

Known and proven benefits

mainstream

KU LEUVEN
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Hype versus Hit

Criteria

- Expectations
- Attention
- Involvement of stakeholders

- Benefits

KU LEUVEN w
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Hype versus Hit/Mainstream

Expectations Unrealistic Realistic
Attention Strong increase Balanced
Involvement Few Numerous

stakeholders

Benefits High, not Proven
proven

KULEUVEN [T
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Proposition ‘Al Expectation’

Are the expectations of Al

1. Unrealistic
2. Partly realistic

3. Realistic

KU LEUVEN
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Proposition ‘Attention of Al’

Does the attention of Al show:

1. A strong increase
2. A decrease

3. A balance

KU LEUVEN




Proposition ‘Involvement of
stakeholders’

Stakeholders of Al are:

1. Afew
2. A specific group

3. Numerous

KU LEUVEN




Proposition ‘Benefits of Al’

Benefits of Al are:

1. Exaggerated
2. Slightly exaggerated

3. Proven

KU LEUVEN




Hype versus Mainstream

Expectations Unrealistic Realistic
Attention Strong increase Balanced
Involvement Few Numerous

stakeholders

Benefits High, not Proven
proven

Conclusion: Al is (just over) the hype
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Gartner Hype

Hype Cycle for Emerging Technologies, 2023

APL-Centric SaaS
Open-Source Program Office
Cloud-Out to Edge

ALTRISM

WebAssembly (Wasm)

Generative Al

Cloud-Native

Al-Augmented’
Software
Engineering

Federated Machine Learning
Industry Cloud Platforms

Internal Developer Portal

Cloud Sustainability

Homomorphics Encryption

Value Stream Management Platforms
Reinforcement Learning

Cloud Development Environments
raph Data Science

Expectations

AlSimulation
Casual Al
Postquantum Cryptograchy

Neuro-Symbolic Al
Augmented FinOps

Generative Cybersecurity Al

Cybersecurity

Mesh Architecture Peak of
Innovation Inflated Trough of Slope of
Trigger E: i usit it Enlightenment

Cycle

Smart Robats —~,_ Generstive Al
Resporaible Al

Neuromorphic Computing

Prompt Engineering

Artificial General Intalligence

Decision Intelligence

Al TRISM

Operational Al Systems.

Composite Al

Data-Centric Al

Al Engineering

AlSimulation

Causal Al

Expectations

Neuro-Symbolic Al

Multiagent Systerms

First-Principles Al
Automatic Systems

Knowledge Graphs

Al Maker and Teaching Kits

Hype Cycle for Artificial Intelligence, 2023

Computer
Vision

By

" Data Labeling
and Annotation

Intelligent Applications

Autonomous Vehicles

Time

Plateau will be reached:

) less than 2 years ® 2to5years @ 5to10years A more than 10 years & obsolete before plateau

gartner.com

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger
Plateau of Time
Product Plateau will be reached:
") less than 2 years. @ 2toSyears @ 5t010years A more than 10 years @ obsolete bafore plateau As of July 2023
gartner.com
As of August 2023
R G o artner.
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Geospatial Hype Cycle — EuroSDR, 2022

Artificial Intelligence

Digital Twins

BIM

Location-based
Dense Image

Matchi services
SAR atehing Linear mode GNSS
' LiDAR.
INSAR L _ Troe
Coperficus Cloud _Obllque
RTK-PPP ervices imagery orthophotos
Open Data

Georeferéncing
Linked data
Augmented/Virtual Reality
Web-based GIS

Automated LOD2 city
modelling

deoBlockchain

1 Metaverse

v




Concluding reflections

Al is (just over) the Hype

Al is hopefully becoming a hit/mainstream

Need to think carefully about how you use Al (and to be
aware that Al is NOT a silver bullet)

It would be wise not to expect miracles and radical
changes of Al

Al is atool/technology and should not be a goal on its
own

If you ‘torture’ Al long enough they will confess to
anything
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