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Recap: Last Lecture

• Data privacy and copyright concerns

• Differential privacy
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Checkpoint: Privacy vs Copyright

• Technically speaking, if a model is trained with 
differential privacy, then it behaves as if any 
individual Getty image / NYT article, was not used for 
training.  

• In fact, a weaker definition called “Near-Access-Free-
ness” may suffice https://arxiv.org/abs/2302.10870 

• Legally and ethically speaking, on the other hand, 
there is some mismatch between the two 
notations…  

• It looks like copyright requires a more tailored solution.
• Algorithms may play a small role in it.
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Today 

• (Over)reactions to AI boom

• Derrick Yao:  “AI doomer arguments”

• Research on AGI and catastrophic risks
• Types of catastrophic risks
• Quantifying the risk
• Mitigations?
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“we call on all AI labs to immediately pause for 
at least 6 months the training of AI systems 
more powerful than GPT-4. ”

Fun fact: xAI was 
founded on March 
9, 2023

March 22, 2023 May 30, 2023



Why March 22, 2023?  It was the day 
GPT-4 paper “Sparks of AGI” was 
released.
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The paper showed that GPT-4 can 
do all kinds of neat tricks.
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“I am pretty sure nobody on the 
internet has drawn a unicorn using 
tikz. Who would waste time doing 
that?”
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Meanwhile we continue to trace 
out the scaling laws
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https://blogs.nvidia.com/blog/ai-scaling-laws/ 



A flurry of non-profits now aiming 
to save humanity from AI
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Many leading AI experts are 
worried about existential risk
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Including Turing Awards / 
Nobel Prizes laureates.

“AI doomerism is bullshit”

Also including Turing 
Awards  laureates.

“AI Doomers”



We better hear both sides of the 
arguments.  

• Student presentation “AI Doomer arguments” by 
Derrick Yao

• The rest of the class:  do you agree?
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Four types of catastrophic AI Risks 
covered by : https://arxiv.org/abs/2306.12001 
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The first three are issues not specific to AI--- they apply to other technology too.

 



Four types of catastrophic AI Risks 
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The first three are issues not specific to AI--- they apply to other technology too.

The “Rogue AI” angle is somewhat unique.  
 



Questions to consider.

1. “Can weak teachers train strong students?”

2. “Can AI improve itself automatically?”

3. “Can scaling law continue?”

4. “Can AI fake and deceive?”
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1. Can weak teachers train strong 
students? 
• A growing “weak to strong generalization” literature: 

https://arxiv.org/abs/2312.09390 ,  theory: https://arxiv.org/abs/2503.02877v2 

• Training, then making predictions more confident 
improves over the teach
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2. Can AI improve itself 
automatically? 

• AI is able to do math, write code,  read papers, 
write papers.  Eventually it can do AI research.

• Use RL and self-play. 
• Create problems and solve the problems.

• Key question: what does it mean improve?
• Need well-defined goals / rewards.
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AI might be good at optimizing “reward” 
but how to define the reward and 
model the world can be tricky.
• Different reward induce different behaviors

• Minor differences in the reward 
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actions: UP, DOWN, LEFT, RIGHT

    UP

80% move up
10% move left
10% move right

Frozen Lake Example
+1

-1

START

• reward +1 at [4,3], -1 at [4,2]
• reward -0.04 for each step
• what’s the strategy to achieve max reward?
• what if the transitions were deterministic?
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e.g.,

*If you bump into a wall,
you stay where you are.

State-transitions with action UP:

- -



Optimal policy
+1

-1
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O



Reward for each step: -2
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Reward for each step: -2
+1

-1

20

⑧



RL tends to find “shortcuts”…  
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RL tends to find “shortcuts”…  
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3. Is the scaling law continuing? 
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Two issues:
- It’s not automatic… depends on innovative algorithmic 

ideas.
- x-axis grows exponentially,  y-axis linearly. 



4. Can AI learn to deceive?

Examples:  
- Bluffing in poker: 
- Alignment faking in LLMs: 

https://arxiv.org/abs/2412.14093 
-   The backdoors can be thought of a form of 
hidden deception / manipulation?
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Jake Tapper: ‘‘You’ve spoken out saying that AI could manipulate or possibly figure out a 
way to kill humans? How could it kill humans?’’
Geoffrey Hinton: ‘‘If it gets to be much smarter than us, it will be very good at 
manipulation because it would have learned that from us. And there are very few 
examples of a more intelligent thing being controlled by a less intelligent thing.’’



Example of AI faking alignment
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How do we estimate P(Doom)?

• Frequentist probability vs Bayesian belief for this?
• How do you estimate the probability of a rare event?
• Existing estimates mostly poll people for their 

opinions.
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A critique calling it “Snake Oil Study” 
https://www.normaltech.ai/p/ai-existential-risk-probabilities



Pascal’s Wager: One should 
always choose to believe in god
• If god does not exist:

• There is no cost for you.

• If god does exist (even if it is a very small 
probability):

• Then believing in god grants you an eternity in heaven 
vs in hell.

27

Same logic for why people should  worry about “existential threat”?
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• Expected utility:        Prob(God Exists) * Infinity.

27

Same logic for why people should  worry about “existential threat”?



Today 

• (Over)reactions to AI boom

• Derrick Yao:  “AI doomer arguments”

• Research on AGI and catastrophic risks
• Types of catastrophic risks
• Quantifying the risk
• Mitigations?

28



What do people propose to do to 
prevent potential catastrophic risks?

• Carefully monitor the progress (with another AI?)

• Stop AI development all together.
• Stop the dangerous part of it.

• Have an “Off Switch”
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“Chain-of-Thought Monitoring”
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Surprisingly Naïve idea:

“we can monitor their chains 
of thought (CoT) for the intent 
to misbehave.”



LawZero:  Yoshua Bengio’s yet 
another AI Safety Initiative
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Also simple idea: Don’t build AI agents.



Stuart Russell’s call to make AI 
safe by design
• Most first build AI, then try to make it safe.

• Instead we need build safe AI to begin with: 
safety with formal (provable) guarantees.

• “Red lines” to be enforced (for developers)
• No attempts of self-replication
• No hacking / breaking.
• No bioweapons etc
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https://people.eecs.berkeley.edu/~russell/papers/russell-
unesco24-redlines.pdf 



Interesting analogy of “Dune” and 
the gen AI era. 

• Butlerian Jihad:
• Humans decide to ban AI and 

destroyed all “thinking machines” 
and robots.

• Outcome:  humans evolve into 
different specialized sub-species.

• “Kwisatz Haderach”:
• What happens if you memorize all 

ancestral memory and experience 
of man-kind…

• You are very successful in 
predicting the future (“next 
token”)
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Are you an AI Doomer or Boomer?
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