
IN3050/IN4050, Lecture 15
Ethical Issues, Risks and 
Fundamental Limitations
Kai Olav Ellefsen and Fabio Zennaro



IN3050/IN4050, Lecture 15
Ethical Issues, Risks and 
Fundamental Limitations
1: Introduction
Kai Olav Ellefsen

Next video: Job loss



The Good and the Bad

Opportunities with AI Challenges/risks with AI
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Content

• Risks/Ethical Issues
• Job loss
• Existential threats

• Current AI Limitations
• Robustness
• Understanding Language
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Job Loss: Will we all Lose Our Jobs?
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This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:Relaxing_in_the_hammock_by_the_sea_near_Almedalen.jpg
https://creativecommons.org/licenses/by-sa/3.0/
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Which Jobs are at Risk?
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Which Jobs are at Risk?



https://willrobotstakemyjob.com/
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https://willrobotstakemyjob.com/


How Many Jobs will Disappear?
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Why this Large Difference Between 
Countries?
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Why this Large Difference Between 
Countries?
• Rich countries have already 

automated many more jobs, in 
part due to high salaries

• Example: Elevator operator
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Technology removing some human jobs is not a new 
concern

• As long as jobs have been automated, 
we have worried about job loss

• 1900: Many predicted working days 
would be reduced to a couple of hours 
by year 2000.

• Why didn’t our jobs disappear already?
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This Photo by Unknown Author is licensed under CC BY-SA

https://commons.wikimedia.org/wiki/File:Interior_of_Magnolia_Cotton_Mills_spinning_room._See_the_little_ones_scattered_through_the_mill._All_work._Magnolia..._-_NARA_-_523307.jpg
https://creativecommons.org/licenses/by-sa/3.0/


Technology Removed Jobs, and Generated 
Jobs

15Source: https://www.theguardian.com/business/2015/aug/17/technology-created-more-jobs-than-destroyed-140-years-data-census

https://www.theguardian.com/business/2015/aug/17/technology-created-more-jobs-than-destroyed-140-years-data-census


Technology may Create more Jobs than it 
Removes
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• World economic forum 
(2018): 75 million jobs lost, 
133 million created by 2022.

• But: Those jobs don’t require 
the same competencies
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Still, a lot of People Will be Unemployed. 
How to Handle That?
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• Re-education programs
• Robot tax
• Universal Basic Income



18

Still, a lot of People Will be Unemployed. 
How to Handle That?

18

• Re-education programs
• Robot tax
• Universal Basic Income






Image: time.com - https://time.com/5528621/andrew-
yang-universal-basic-income/ 19

Still, a lot of People Will be Unemployed. 
How to Handle That?

19

• Re-education programs
• Robot tax
• Universal Basic Income
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Superintelligence

21



22



Superintelligence

1. Every year, we are 
able to build more 
intelligent machines

2. We are not likely to 
“hit a wall” anytime 
soon (and humans 
are nowhere near 
the top of the 
intelligence 
spectrum)

In 23

Intelligence Intelligence



Intelligence 
Explosion

• At some point, we will reach a machine so 
intelligent it can make more intelligent copies 
of itself rapidly

• Intelligence will “explode”, increasing rapidly 
(perhaps in just hours/days) 
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Why Would the Machine be 
Evil/Dangerous?
• If the machine’s goals are 

not precisely aligned 
with ours, we’re in trouble.

• Since the machine would 
be so intelligent it’s goals 
would win any 
disagreement.

• So, why not just program 
in its goals very 
specifically?
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Problem: Reward 
Tampering
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Picture from DeepMind: 
https://medium.com/@deepmindsafetyresearch/d
esigning-agent-incentives-to-avoid-reward-
tampering-4380c1bb6cd

https://medium.com/@deepmindsafetyresearch/designing-agent-incentives-to-avoid-reward-tampering-4380c1bb6cd


Thought experiment: 
The paperclip 

maximizer
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Why Aren’t AI-Researchers More Nervous?
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Why Aren’t AI-Researchers More Nervous?

1. Current AI research is so far from 
superintelligence that worrying/ 
planning for this is not very 
constructive

2. A lot of AI-research does go into 
better understanding and 
controlling algorithms

3. We have much more urgent 
problems caused by automation
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Some other Risks/Ethical Issues

• Biases
• Consciousness
• Ethical Dilemmas
• Privacy

31

https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing

https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing


Some other Risks/Ethical Issues

• Biases
• Consciousness
• Ethical Dilemmas
• Privacy
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Credit: Shutterstock



Some other Risks/Ethical 
Issues
• Biases
• Consciousness
• Ethical Dilemmas
• Privacy

33Source: FastCompany



Some other Risks/Ethical Issues

• Biases
• Consciousness
• Ethical Dilemmas
• Privacy

34https://bair.berkeley.edu/blog/2019/08/13/memorization/

https://bair.berkeley.edu/blog/2019/08/13/memorization/
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Fundamental 
Limitations to 
Current AI



Main Message

• Deep Learning has revolutionized many areas of AI, and greatly 
increased the range of problems we can solve with AI

• However, there may be a large set of problems deep learning 
cannot solve that the brain can solve

• Some of the most hyped AI successes of recent years suffer from 
surprisingly fundamental difficulties
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1) Robustness

• Deep RL: RL straight from pixels 
– one of recent year’s most 
discussed successes
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This Photo by Unknown Author is licensed under CC BY-SA

https://it.wikipedia.org/wiki/Breakout_(videogioco)
https://creativecommons.org/licenses/by-sa/3.0/


Robustness

• Deep RL: RL straight from pixels 
– one of recent year’s most 
discussed successes

• However, learned policies may 
be extremely sensitive to 
changes to the input
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attacks on image-classification 
networks
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2) Understanding Human Language

• Extremely impressive progress 
has been made in modelling 
human language in recent 
years, with applications such as

• Translation
• Text summarization
• Automated image description
• Automated text generation
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Source: Captionbot



GPT-2

44

• Auto-generating plausible text 
on some topic

• Fear of misuse (e.g. for fake 
news)



Try it out!

• https://talktotransformer.com/

• “The most important limitation to current Artificial Intelligence 
systems is”
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https://talktotransformer.com/


Hype/Expectations are Enormous
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But Reality is More Disappointing
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GPT-2 Often Gives Interesting Answers – What 
Does it “Understand” About the World?
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From Gary Marcus’ Twitter



Why Can’t GPT-2 Understand These?
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Why Can’t GPT-2 Understand These?

• This type of “quiz” was probably not very present in its training 
data

• Highlights a limitation to all AI systems: They are often very good 
at solving one type of problem, but if we go a little beyond that 
problem, they fail
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Consequences

• Impressive deep learning systems learn in a very different way 
from humans

• They are vulnerable to “simple” attacks indicating they do not 
understand the images they are looking at

• Perhaps we should be more worried about these systems not 
being smart enough
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Some more Limitations to Current AI

• Explainability
• Continuous learning
• Extremely data-inefficient 

learning
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Ehsan et al (2019): Automated Rationale Generation: A Technique for Explainable AI and its Effects on Human Perceptions
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Source: https://medium.com/@mattia.cd.ferrini/compositional-deep-learning-a40a07351c37

Source: https://www.technologyreview.com/s/613630/training-a-single-ai-model-can-emit-as-much-carbon-as-five-cars-in-their-lifetimes/

https://medium.com/@mattia.cd.ferrini/compositional-deep-learning-a40a07351c37
https://www.technologyreview.com/s/613630/training-a-single-ai-model-can-emit-as-much-carbon-as-five-cars-in-their-lifetimes/


How do we Adress These 
Limitations?
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This Photo by Unknown Author is licensed under CC BY-NC

http://futurism.com/record-for-logic-gate-precision-broken-another-quantum-computing-milestone/
https://creativecommons.org/licenses/by-nc/3.0/
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