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Announcements
• Homework: 

– HW10 due tomorrow, Dec 9 at 11:59 PM

• Final Exam

– Saturday, Dec 13, 12:25-2:25 PM

– CHEM S249
Ethics and Safety in AI

Course Review



HelioCampus Course Evaluations

• Please do them! Feedback used to design 
future versions of 540

• Final exam incentive
– With >50% participation, instructors will release 

an “excluded topics” list for final exam
– With >70%, more topics excluded

• Survey open until 12/10
Currently at 

34%
completed



Outline

Last Class

• Fairness and Bias

• Fake Content

• Privacy

• Robustness

Today

• Memorization and 
Copyright

• AI Safety



MEMORIZATION & COPYRIGHT



https://xkcd.com/2169/
https://bair.berkeley.edu/blog/2020/12/20/lmmem/

https://xkcd.com/2169/


AI Models Memorize a Lot!

Nasr et al., Scalable Extraction of Training Data from (Production) Language Models, 2023
Carlini et al., Extracting Training Data from Diffusion Models, 2023



Why does this happen?

• During training, we try to get generative 
models to have a distribution that matches the 
training data

• If we achieve very low loss, then we only 
generate actual training examples!



What are some solutions?

https://www.npr.org/2025/09/05/nx-s1-5529404/anthropic-settlement-authors-copyright-ai
https://www.businessinsider.com/studio-ghibli-openai-chatgpt-image-feature-copyright-law-2025-3

https://research.google/blog/advances-in-private-training-for-production-on-device-language-models/

Differential privacy



Ongoing Areas of Research
• Can we produce AI’s that have memorized very 

little from their training data?
• Can we teach AI’s to distinguish between

– Good memorization (e.g., facts, Shakespeare)
– Bad memorization (e.g., personal info)

• Can we formally define “copyright 
infringement”?



AI SAFETY



What is AI Safety?

• Artificial intelligence systems have huge real-
world impact

• These systems are grown rather than built

• How do we, the system designers, ensure that 
they benefit humanity?



Failures of AI Safety

https://www.thedrive.com/news/waymo-under-investigation-for-driverless-car-crashes-and-traffic-violations
https://www.anthropic.com/news/disrupting-AI-espionage



AI Alignment

• Perhaps we cannot stop AI’s making “honest” 
mistakes

• Alignment: ensuring the machine works 
toward our goals

• Classic unaligned AI: the paperclip maximizer



From Language Models to ChatGPT

• The language models we’ve seen in class are 
trained to predict the next token

• How does this get turned into a chatbot or 
coding assistant?



From Language Models to ChatGPT

• Three main steps:

– Pre-training

– Supervised fine-tuning

– Reinforcement learning



Reinforcement Learning in LLMs



What can go wrong?

OpenAI’s GPT4o sycophancy

https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://openai.com/index/sycophancy-in-gpt-4o/

https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant
https://thezvi.substack.com/p/gpt-4o-is-an-absurd-sycophant


Emergent Misalignment

Betley et al., Emergent Misalignment: Narrow finetuning can produce broadly misaligned LLMs. 2025.

Chatbots may learn an inherent sense of “good” and “bad”



Self-Improving AI

• What if AI’s become the best AI researchers?

• Could they build an artificial superintelligence?

• Precedent: game AI’s achieve superhuman 
strength through self-play



Further Reading

Fall 2025 course at Harvard:

• https://boazbk.github.io/mltheoryseminar/



HelioCampus Course Evaluations

• Please do them! Feedback used to design 
future versions of 540

• Final exam incentive
– With >50% participation, instructors will release 

an “excluded topics” list for final exam
– With >70%, more topics excluded

• Survey open until 12/10
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