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Who we are

• Lectures: Martin Takáč

• Seminars: Tomáš Gál

• Who are you?

http://cogsci.fmph.uniba.sk/~takac/
http://tomas.dscloud.me/


Course info

• http://dai.fmph.uniba.sk/courses/STH/

• MS Teams

http://dai.fmph.uniba.sk/courses/STH/


Our goal

• raise awareness of the contemporary and potential 
future opportunities and challenges posed by 
scientific and technological innovations and their 
impact on human behaviour, culture and society.



Good final result

• For different innovations, awareness about:
• Ethical and practical issues

• Possible solutions

• Existing literature resources

• Your own personal attitudes, responsible thinking

• Active, not pessimistic approach towards future



Questions for you

• What is the biggest challenge humankind faces now? 

• What are the largest benefits brought by technologies 
in the past 25 years (or in your lifetime)? 

• What are the biggest problems they caused? 

• What do you think we can gain from technological 
progress in the future? 

• And what can we lose? 

• As a civilization, are we better off now than we were in 
the past?



Are we better off than we were in 
the past?

30 years ago now

Life in extreme poverty 37% of world population 10% of world population

Autocratic regimes 85 60

Long-term wars 23 12

Nuclear weapons 60000 10000

Annual terrorism 
casualties

440 in 1988 238 in 2018

Subjective happiness Raise by 86%

Source: Steven Pinker: Is The World Getting Better Or Worse?

https://www.youtube.com/watch/yCm9Ng0bbEQ


Are we better off than we were in 
the past?

Decrease in death 
probability during 20th 
century

Car crash 96%

Street fight 88%

Airplane crash 89%

Work injuries 95%

Natural factors 89%

Source: Steven Pinker: Is The World Getting Better Or Worse?

https://www.youtube.com/watch/yCm9Ng0bbEQ


Global challenges

• Nuclear threat

• Global warming, ecological catastrophe

• Increasing social inequality



Global challenges

• Nuclear threat

• Global warming, ecological catastrophe

• Increasing social inequality

• Challenges related to intelligent technologies



New challenges



Impact on minds

• Recent progress
• In big data science – possibility to modify perceived 

reality via tools 

• In neuroscience – possibility to modify experience by 
influencing the brain

• In AI – possibility to create artificial mind



Road map for the semester

• Ethics of AI and intelligent technologies

• Values in humans and machines 

• Job market and inequality 

• Big data: bias, privacy, politics and power 

• Internet of things

• Affective computing

• Assistant AI and its place in future society 

• Artificial minds, artificial persons

• Enhancements and human rights and the right to change self and others 

• Hybridization between species and between AI and organic minds 

• Future of minds and transhumanism 

• Superintelligence, singularity and after-human era 



Form

• existing/proposed technologies and how they work 

• beneficial applications 

• misuse 

• ethical issues 

• possible solutions 
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Terminology

• Aritifical intelligence (AI)

• AI systems, AI-based systems



Artificial intelligence

• “Artificial intelligence (AI) 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).” (European Commission’s 
Communication on AI, 2018)



Artificial intelligence

• ‘AI system’ means a system that is either software-
based or embedded in hardware devices, and that 
displays behaviour simulating intelligence by 
collecting and processing data, analysing and 
interpreting its environment, and by taking action, 
with some degree of autonomy, to achieve specific 
goals (EU parliament)



Artificial intelligence

• “Artificial intelligence (AI) systems are software (and possibly also 
hardware) systems designed by humans that, given a complex goal, act 
in the physical or digital dimension by perceiving their environment 
through data acquisition, interpreting the collected structured or 
unstructured data, reasoning on the knowledge, or processing the 
information, derived from this data and deciding the best action(s) to 
take to achieve the given goal. AI systems can either use symbolic rules 
or learn a numeric model, and they can also adapt their behaviour by 
analysing how the environment is affected by their previous actions. 

• As a scientific discipline, AI includes several approaches and techniques, 
such as machine learning (of which deep learning and reinforcement 
learning are specific examples), machine reasoning (which includes 
planning, scheduling, knowledge representation and reasoning, search, 
and optimization), and robotics (which includes control, perception, 
sensors and actuators, as well as the integration of all other techniques 
into cyber-physical systems). (HLEG AI)



Artificial Intelligence

• A human-made system able to perform intelligent
tasks.

• It is usually driven by a software.

• If it has a body, we call it robot.



Terminology

• Aritifical intelligence (AI)

• AI systems, AI-based systems

• Technologies with elements and systems of AI or 
technologies with high potential of using AI 
elements and tools.

• Intelligent technologies



Intelligent technologies are 
ubiquitous
• Predictive texting in sms

• Automatic translation

• Intelligent web search

• Route/connection planners

• GPS navigation

• Intelligent hoover

• Computer viruses and antiviruses

• …



Intelligent technologies are 
ubiquitous
• … and much more



Better than a human in some 
domains

• Deep Blue (IBM, chess, 1997 won over
Kasparov)

• Watson (IBM, Jeopardy, 2011 won 1st 
price 1 mil. $ against Rutter and 
Jennings)

• AlphaGo (Google Deepmind, Go, 2015 
beat Lee Sedol, No. 2, 2017 Ke Jie, No. 1)

• Top-5 image classification on ImageNet
(humans 5% error, 2017 best algorithm
3%).



AI and art

Gatys, L. A., Ecker, A. S., & Bethge, M. (2015). A neural algorithm of artistic style. arXiv preprint arXiv:1508.06576.



Trend



Importance

• “All of us—not only scientists, industrialists and
generals—should ask ourselves what can we do
now to improve the chances of reaping the benefits
of future AI and avoiding the risks. This is the most
important conversation of our time”

Stephen Hawking



Stakeholders in technological 
progress
• Tech-developing companies

• Citizens

• Regulators (governments, EU, UNESCO, …)

• Academia

• NGOs 



Ethics vs Regulation

• Regulation: what is legal?

• Ethics: what is right?

• Ethics is less and more than regulation

• Regulation draws on ethical principles



Is there a universal ethics?

• Consequentialist theories: the right action is 
the one that brings about the best 
consequences:
• For me (egoism)
• For others (altruism)
• For the largest number of people (utilitarianism) 

• Deontological theories: the right action is the 
one in accordance with given principles.

• Virtue ethics: the right thing to do in any given 
situation is what the fully virtuous person
would do.



Malpractices in AI ethics



Malpractices in AI ethics

• Ethics shirking: doing increasingly less ethical work 
(such as fulfilling duties, respecting rights, and 
honouring commitments) in a given context the 
lower the return of such ethical work in that 
context is mistakenly perceived to be (applying 
double standards in moral evaluations)



Malpractices in AI ethics

• Digital ethics shopping: choosing, adapting, or 
revising ethical principles, guidelines, codes, 
frameworks, or other similar standards from a 
variety of available offers, in order to retrofit some 
pre-existing behaviours (choices, processes, 
strategies, etc.), and hence justify them a 
posteriori, instead of implementing or improving 
new behaviours by benchmarking them against 
public, ethical standards.



Malpractices in AI ethics

• Ethics bluewashing: making unsubstantiated or 
misleading claims about, or implementing 
superficial measures in favour of, the ethical values 
and benefits of digital processes, products, 
services, or other solutions in order to appear 
more digitally ethical than one is.



Malpractices in AI ethics

• Digital ethics lobbying: exploiting digital ethics to 
delay, revise, replace, or avoid good and necessary 
legislation (or its enforcement) about the design, 
development, and deployment of digital processes, 
products, services, or other solutions.



Malpractices in AI ethics

• Digital ethics dumping:
• exporting research activities about digital processes, 

products, services, or other solutions, in other contexts 
or places (e.g. by European organisations outside the 
EU) in ways that would be ethically unacceptable in the 
context or place of origin

• importing the outcomes of such unethical research 
activities



Pitfalls of AI ethics

• Focusing on overly abstract ideas can miss important 
details necessary for appropriate action.

• AI hype can make us focus too much on intelligence 
and neglect other factors important for progress for 
humanity (e.g. values, meaning of life, human biology).

• No need to “solve” everything – start with cases.
• Different expectations from human vs machines (e.g. 

self-driving cars)
• AI ethics is not an engineering problem (need for 

machine ethology)
• Outsourcing the ethics to ethics boards creates a fallacy 

that I am no longer responsible



Recommended literature


