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What is  
Artificial Intelligence?



Dartmouth Summer Research Project on Artificial 
Intelligence - Summer 1956
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The study is to proceed 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. 



Artificial Intelligence Definition - European 
Commission

Artificial intelligence refers to systems that display 
intelligent behaviour by analysing their environment 
and taking actions – with some degree of autonomy 

– to achieve specific goals.

AI-based systems can be purely software-based, 
acting in the virtual world (e.g. voice assistants, 

image analysis software, search engines, speech 
and face recognition systems) or AI can be 

embedded in hardware devices (e.g. advanced 
robots, autonomous cars, drones or Internet of Things 

applications).
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Machine Learning 

• Machine learning  “a method of designing a sequence of actions to solve a problem
that optimises automatically through experience and with limited or no human 
intervention” (FSB, 2017) 

• Categories of machine learning: 
• Supervised machine learning 
• Unsupervised machine learning 
• Reinforcement learning 
• Deep Learning

• Few decades ago chess playing was considered AI



• Machine Learning

• Neural networks

• Numerical optimizations

A day in data
• 65 billion Whatsapp

messages
• 1015 bytes generated by 

Facebook
• 500m tweets

• 1021 FLOPS (floating point 
operations per second) 
globally available

• 1012, one trillion, is 80 
tiimes the global GDP

• Cost of 1 GFLOP
• 1945: 1800 trillion USD
• 2000: 1500 USD
• 2020: 0.04 USD

Data Computing powerThe Mathematics
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Computing power
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Artificial Intelligence techniques – The Mathematics 



The Mathematics

Neural networks (Artificial Intelligence) are functions



Neural networks and the universal approximation 
theorem
Neural networks can approximate (almost) 
arbitrary mathematical functions

Cybenko (1989) states that any continuous 
mathematical function on a compact 
domain can be approximated with any 
precision by an appropriate neural network 
with sufficient width and depth 

Neural networks are the most powerful functions we have ever had



Neural networks



History of 
Artificial Intelligence
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Antiquity
Greek myths 

Sacred 
mechanical 
statues built 
in Egypt and 
Greece were 
believed to 
be capable 
of wisdom 

and emotion.

The birth of AI 
1952 – 1956
Turing's test
Dartmouth 
Workshop 

1956

Symbolic AI 
1956 – 1974
“Machines 

will be 
capable, 

within twenty 
years, of 

doing any 
work a man 

can do."

The first AI winter 
1974 – 1980

Limited 
computer power
Intractability and 

the 
combinatorial 

explosion
The end of 

funding

Boom 1980 –
1987

The rise of 
expert 
systems

The money 
returns: the 

Fifth 
Generation

project

Bust: the 
second AI 

winter 1987 –
1993

Sudden 
collapse of 
the market 

for 
specialized 
AI hardware 

in 1987

AI 1993 –
2011

Milestones 
and Moore's 

law
Intelligent 

agents
AI behind the 

scenes - AI 
had solved a 

lot of very 
difficult 

problems

Deep 
learning, big 

data and 
artificial 

intelligence: 
2011 –

present



AI Coins 





AI Readiness



A biased tour through AI 
in Finance Research: 

Data Science, 
Fintech and Blockchain 

Technology



Artificial Intelligence is impacting all 
business areas
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100+ researchers from 15 
European Universities

• Detecting Fraud in 
Blockchain payments

• Peer-to-peer lending
• Explainable AI
• Credit Risk Network 

models

• Reinforcement learning 
for trading and 
forecasting financial 
markets

Fintech and Risk 
Management

Reinforcement 
learning for Finance

A biased tour through AI research in Finance

200+ researchers from 38 
countries

Fintech and AI in 
Finance



• Towards Explainable 
Artificial Intelligence and 
Machine Learning in 
Credit Risk Management

• Limit order book case
study 

• Recommender 
systems 

• Factor investing 
• Multi-agent 

Reinforcement 
Learning

Credit risk models Reinforcement 
learning for Finance

A biased tour through AI research in Finance II

Network-based credit risk 
models
• Network-based 

feature extraction 
techniques

• The use of multiple 
networks in feature 
extraction

• bagging and hyper-
parameter tuning

Peer-to-peer lending



A biased tour through AI research in Finance III
Generative Adversarial Networks



   

A biased tour through AI research in Finance IV
Generative Adversarial Networks



Electronic Signature 
on the Blockchain

Virtual currencies 

A biased tour through AI research in Finance V

Blockchain-based 
Fair Trade



Input Data

Feature 
SelectionEncodingFeature 

Creation

AutoEncoderKernel PCAPCA

Forecast with 
Alternative 

Data

Time Series 
Forecasting

Neural 
Architecture 

Search

Hyper-
parameter 

Optimization

Empirical 
Ranking

ML-based 
Ranking SHAPLEYLIME

Feature 
Engineering

Embedding

Prediction

Ranking Explanation

AutoML

The AI framework



Regulatory aspects 



The Need for eXplainable AI
It is not clear how variables are being 
combined to make predictions!



The Need for eXplainable AI

INPUT OUTPUTBLACK BOX

It is not clear how variables are being 
combined to make predictions!

It has found 
some snow!

Image source: medium.com

https://medium.com/trusted-ai/explaining-ai-model-behaviour-with-ibm-watson-openscale-86515702c177


Seven key requirements for AI systems



The European approach to trustworthy AI

Unacceptable risk

• Clear threat to the 
safety, livelihoods and 
rights of people 

• Systems or applications 
that manipulate human 
behaviour to 
circumvent users' free 
will 

• ‘social scoring' by 
governments

High-risk 

• Critical infrastructures
• Educational or 

vocational training
• Safety components of 

products
• Employment, workers 

management and 
access to self-
employment

• Essential private and 
public services

• Law enforcement
• Migration, asylum and 

border control 
management 

• Administration of justice 
and democratic 
processes

Limited risk 

• AI systems with specific 
transparency 
obligations

• Users should be aware 
that they are 
interacting with a 
machine so they can 
take an informed 
decision to continue or 
step back

Minimal risk 

• Free use of applications 
such as AI-enabled 
video games or spam 
filters

• The draft Regulation 
does not intervene 
here, as these AI 
systems represent only 
minimal or no risk for 
citizens' rights or safety

Coordinated Plan on AI

• Funding allocated through the Digital Europe and Horizon Europe programmes, 
the Recovery and Resilience Facility and Cohesion Policy programmes

• Creation of enabling conditions for AI's development
• Foster AI excellence
• Ensure that AI works for people
• Build strategic leadership
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Quantum 
Computing



AI and sustainability
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• “Artificial intelligence would be the ultimate version of Google. The ultimate 
search engine that would understand everything on the web. It would understand 
exactly what you wanted, and it would give you the right thing. We're nowhere 
near doing that now. However, we can get incrementally closer to that, and that 
is basically what we work on.” —Larry Page

The Future of Artificial Intelligence

• “The development of full artificial intelligence could spell the end of the human 
race….It would take off on its own, and re-design itself at an ever-increasing rate. 
Humans, who are limited by slow biological evolution, couldn't compete, and 
would be superseded.”— Stephen Hawking

• “Artificial intelligence will reach human levels by around 2029. Follow that out 
further to, say, 2045, we will have multiplied the intelligence, the human biological 
machine intelligence of our civilization a billion-fold.” —Ray Kurzweil
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