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Terminology

• 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)

• Intelligent technologies: 
• Technologies with elements and systems of AI or 

technologies with high potential of using AI elements
and tools.



AI technology is ubiquitous

• Predictive texting in sms

• Automatic translation

• Intelligent web search

• Route/connection planners

• GPS navigation

• Intelligent hoover

• Computer viruses and antiviruses

• …



AI technology is ubiquitous

• … and much more



AI better than humans 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)

• AlphaZero (2018), MuZero (2020) 
acquired mastery by playing against 
itself

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



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



Technology and society

• Technologies make the society resilient and fragile 
at the same time.

• Significant influence on society and on individual 
lives. 

• Developed by engineers, but their decisions shape 
the whole society. 

• Need for interdisciplinarity, need to take into 
account a broader context. 



Do we have a problem?

• What are the benefits of AI and new technologies? 
Name areas where you think AI is helping the most.

• Are there any risks? Name what AI is taking from
us.



Issues
• Controllability 

• Health care and nursing

• Cognitive enhancements

• Military (mis)use

• Job market 

• Big data – privacy, bias, surveillance 
capitalism

• Power and politics

• How (will) technologies change us? 



Controllability 

• Current AI systems: complexity, autonomous 
learning, non-determinism, open-ended 
development 

• Problems
• Control

• Transparency

• Legal responsibility

• Value alignment and moral reasoning



Controllability – Solutions? 

• Current AI systems: complexity, autonomous 
learning, non-determinism, open-ended 
development 

• Problems
• Control

• Transparency

• Legal responsibility

• Value alignment and moral reasoning



Controllability – Solutions? 

• Control & Transparency
• Hard in distributed systems
• Topic of intense research

• Legal responsibility
• At the moment, a human always responsible
• This may change: financial liability, AI in legal contracts 

and owning property (like corporations)

• Value alignment and moral reasoning
• First we have to know
• Inbuilt values
• Value education 



Health care, nursing

• Aging population – service accessibility

• ICT strand of FP7 + AAL (Active and Assistive Living, http://www.aal-
europe.eu/) – Horizon 2020 estimated budget €700 million

• Examples of projects:
• GrowMeUp project (launched in 2015) - a self-training robot: “provide an 

affordable robot that is able to learn from older people's routines and 
habits and enhance and adapt its functionality. This way it can compensate 
for the gradual deterioration of the cognitive ability of the older person, 
while ensuring a consistent service provision and quality of life throughout 
the ageing process.”

• A Robot companion for the elderly – the Accompany project (completed): 
a social robot. “The ethics of human-machine interaction was a focal point 
of the project, resulting in the drafting of an ethical framework for care 
robotics. The framework stresses the autonomy of the user and the 
freedom to make their own choices. The underlying principle is that ageing 
users should not be treated differently than other adults just because they 
are old. ACCOMPANY has demonstrated that a social robot can potentially 
help to prevent social isolation and loneliness, offering stimulating 
activities whilst respecting autonomy and independence.”

• (Source: https://ec.europa.eu/digital-single-market/en/robotics-ageing-well-current-research)

http://www.aal-europe.eu/


Public attitudes towards robots

• 2012, 26 751 respondents 15+ from 27 EU countries

• http://ec.europa.eu/public_opinion/archives/ebs/ebs_382_
en.pdf

http://ec.europa.eu/public_opinion/archives/ebs/ebs_382_en.pdf


Public attitudes towards robots

• Results:
• Robots should be used as a priority in areas that are 

too difficult or too dangerous for humans.

• Robots should be banned in the care of children, the 
elderly or the disabled (60%) with large minorities also 
wanting a ban when it comes to other ‘human’ areas 
such as education (34%), healthcare (27%) and leisure 
(20%). 



Robots for disadvantaged kids -
success stories 
• Autistic children

• Robots4Autism

• Children with diabetes 
• ALIZ-E – an €8.3million EC-funded project led by 

Plymouth University

• NAO robots



Patient’s point of view

• Imagine you are lying in a hospital bed…

• UK NHS facts: average time a nurse spends with 
one patient per day is 15 min.

• Would you prefer a 15 min of human interaction a 
day to a whole day of having a robotic 
companion/assistant? 



Back to assistive/health care

• Seniors don’t want to feel dependent or a burden
• Actually prefer robot care (Japan)

• Smart systems not necessarily a companion, but 
ambient intelligence in the house, smart gadgets 
that enhance/support independent living



From prosthetics to cognitive 
enhancements
• Enormous improvement of quality of life of 

physically challenged people

• But also enhancement of abilities for healthy
• Those who can afford it

• Will increase inequality



Discussion 

• Can you think about human enhancements that 
have been used already?

• Which types of enhancement should be 
banned/allowed in your opinion?

• What about genetic modifications of humans?

• Would you like to get enhanced? If so, in what way?



Desire to be enhanced is natural

• Humans have always been adapting (to) 
their environments. We improve:
• our minds through education, disciplined 

thinking, and meditation 
• our bodies with a sound diet and physical 

exercise
• we train with weapons and techniques to 

defend ourselves

• In the course of evolution, the biological 
characteristics of the human species have 
been changing. Living conditions and the 
norm of a healthy life as well.



Typology of enhancements by means 
(Dubber et al., 2020, Ch. 16)
• Brain implants involving AI technologies

• Neural prosthetics and brain chips for depression, post-traumatic stress 
disorder, and Alzheimer’s disease

• Pharmaceutical drugs
• e.g. Metformin for life extension, or Adderall for attentional 

enhancement

• External cognitive artifacts
• the internet, navigation systems, cell phones, diaries, and brain-

computer interface devices

• Biological enhancements
• nanotechnology and genetics

• Conventional enhancements
• e.g., education and psychological interventions

• Mind-uploading
• migration of a mind from a brain to a computer



Autonomous weapons

• Military is the biggest sponsor of AI research

• Automation saves lives and cost on “our 
side”, but lowers the threshold for attacking

• It can trigger new arm race

• Black market



Solutions? 

• Initiatives for global ban
• www.stopkillerrobots.org

• “An Open letter from AI & Robotics Researchers“ (Max 
Tegmark, Stuart Russell, Noel Sharkey, Elon Musk, 3000 
AI researchers, Stephen Hawking,  tops of Google, 
Facebook, Microsoft and Tesla, 17000 others)

• Minimal solution: always keep human in the 
decision loop

http://www.stopkillerrobots.org/


Job market

• Equilibrium salary is at intersection of 
Supply and Demand curves:
• The cheapest production costs push salaries 

down
• Automation can cause dropping salaries below 

the cost of living

• Most of human (automatable) jobs will 
disappear

• New jobs more demanding on education 
and creativity will appear

• Both these factors will hit vulnerable social 
groups and inequality will grow

https://en.wikipedia.org/wiki/
Supply_and_demand



Job market

• Three factors why technologies increase 
economical inequality (Brynjolfsson & McAfee):
• Qualified vs unqualified

• Globalisation of competition – superstars take all

• Capital vs income

• Purpose and self-esteem
• Angry “useless” people vote for populists and extremists 

• Threat for democracy



Solutions? 

• Universal income

• Redistribution of profit from AI technologies (digital & 
robot tax) to mitigate the effects on most vulnerable

• Reduction of costs of living by providing free or subsidized 
infrastructure (health care, education, kids & senior care, 
internet, roads, services)

• Subsidising occupations where we want to keep humans 
(care & community services), e.g. by lower wage taxes



Big data
• Risk assessment, predictive policing

• Machine bias, stereotypes

• Recidivism-prediction software in USA 
biased against African Americans:
• statistical test that isolated the effect of race 

from criminal history and recidivism, as well as 
from defendants’ age and gender: Black 
defendants 77 percent more likely to be 
pegged as at higher risk of committing a future 
violent crime and 45 percent more likely to be 
predicted to commit a future crime of any kind 
(Pro Publica, Angwin et al., 2016)



Big data



Big data

• Weapons of Math Destruction: 
opacity, scale, damage (O’Neil, 2016)



Big data

• Privacy

• Ability to predict human behaviour

• Personalized marketing

• Surveillance capitalism (Zuboff)



Politics and Power

• Troll bots - http://politicalbots.org/ [Howard and Kollanyi, 2016]

• (Kossinski et al, 2015) Cambridge University’s Psychometric Centre
• 86,000 FB users, ‘myPersonality’ app

• Psychological profile Big-5 (OCEAN)

• Prediction of OCEAN from likes

• High accuracy

• https://applymagicsauce.com/

https://applymagicsauce.com/


Politics and Power

• In 2015 Alexandr Kogan (Global Science Research, GSR) reimplemented 
the model and with Mechanical Turk gained demographic data and likes
from FB users and their friends (~350) [Davies, 2015].

• Cambridge Analytica = SCL (Strategic Communication Laboratories, UK) + 
Renaissance (hedge fond, USA) bought data from GSR and merged them 
with electorate data - >50 mil. US voters

• Canvassing apps [Graessegger and Krogerus, 2017]

• Personalized pro-Brexit and Trump’s campaign

• Cambridge Analytica and Facebook under investigation in USA and UK.

Source: https://ai-and-society.wiki.otago.ac.nz/images/6/69/Ai-elections-update.pdf

https://ai-and-society.wiki.otago.ac.nz/images/6/69/Ai-elections-update.pdf


Solutions? 

• International laws and regulations (EU- GDPR)

• Public awareness – media and NGOs



Technology and humanity

• How technology changes us?

https://thenextweb.com/artificial-intelligence/2017/03/24/say-hello-to-nadia-the-terrifyingly-human-chatbot-with-emotional-intelligence/


Responsible AI research

• AI is a huge commercial opportunity

• Competition and time

• Companies can neglect safety and ethical aspects



Solutions?

• Integrative education (humanities for IT and vice-
versa), cognitive science!

• Voice of respected scientists

• Public pressure, media and NGO

• Legislation – national, EU, international treaties

• Ethical policies in companies, independent audit, 
certification



Existing organizations

Academic:

• Oxford Future of Humanity Institute Director: Nick Bostrom

• Cambridge Centre for the Study of Existential Risk . Director: Huw Price

• Cambridge (MA) Future of Life Institute - Jaan Tallinn and Max Tegmark

• Oxford Leverhulme Centre for the Future of Intelligence. Director: Huw Price

• Berkeley Centre for Human-Compatible Artificial Intelligence. Led by Stuart Russell

• Berkeley Machine Intelligence Research Institute. Founder: Eliezer Yudkowsky

Academy & industry:

• The AI100 initiative. 

• OpenAI. Elon Musk

Industry:

• The Partnership on AI to Benefit People and Society. Amazon, Facebook, Google, Microsoft 
a IBM.

NGO:

• International Committee for Robot Arms Control. Chair: Noel Sharkey

https://www.fhi.ox.ac.uk/
http://www.nickbostrom.com/
http://cser.org/
http://prce.hu/w/index.html
http://futureoflife.org/
https://en.wikipedia.org/wiki/Jaan_Tallinn
http://space.mit.edu/home/tegmark/
http://lcfi.ac.uk/
http://prce.hu/w/index.html
http://news.berkeley.edu/2016/08/29/center-for-human-compatible-artificial-intelligence/
https://people.eecs.berkeley.edu/~russell/
https://intelligence.org/
https://en.wikipedia.org/wiki/Eliezer_Yudkowsky
https://ai100.stanford.edu/
https://openai.com/blog/
https://en.wikipedia.org/wiki/Elon_Musk
http://www.partnershiponai.org/
http://icrac.net/
http://staffwww.dcs.shef.ac.uk/people/N.Sharkey/


Questions for you

• What are the values that are personally most 
important to you? 

• What are the values that should be the most 
important to protect as a society/humankind?

• Are there any boundaries that should not be 
crossed in research? If so, how to enforce them?

• What can/should I do to co-create the world I 
want? How to promote the values that are 
important?

•



Next semester:

• Science, Technology and Humanity: Opportunities and Risks (by 
Martin Takáč and Tomáš Gál)

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

• Syllabus:
• 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 
• 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 trans-humanism 
• An after human era 

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


Resources



Thank you

43


