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What is Machine Unlearning Anyways?

Why should I care? 

What does it mean?

How do I do it?



It’s certainly popular!

Figure: [Cooper et al., NeurIPS 2025]



It’s certainly popular!

Figure: NeurIPS 2023 Machine Unlearning Challenge, [Triantafillou et al.]



What is Machine Unlearning Anyways?

Today: 
Machine unlearning means removing training 

data from a model that has already been trained.
Ideally, efficiently.

Why should I care?
What does it mean?

How do I do it? 



A Trilogy in Five Parts

• Part 1: Motivations for Machine Unlearning
• Part 2: Definitions and Algorithms with Provable Guarantees
• Part 3: Heuristics and Applications of Unlearning
• Part 4: Limitations and Future Directions
• Part 5: Questions

Note: Tutorial, not a survey



Part 1: Motivations for Machine 
Unlearning
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Privacy

• Modern ML models are trained on sensitive data
• Personal information, health records, etc.

• Modern ML models can sometimes leak sensitive data!

Figures: [Nasr et al., ICLR 2025], The Register

What recourse does 
a regular person have?



The Right to be Forgotten

• “You can ask an organization to delete the data it has about you”
• Article 17 of European Union's General Data Protection Regulation 

(GDPR): "Right to erasure ('right to be forgotten')"

Figure: GDPR



Why can you ask?

Figure: GDPR



What has to be deleted? 

• Your data from their databases? 
• Your data from their trained ML models? 

• Less clear…



Some Precedent

Figure: US Federal Trade Commission



Some Official Guidance

Figure: UK Information Commissioner’s Office



Machine Unlearning for Privacy

Machine unlearning may help organizations 
fulfil requests from individuals exercising 

their right to be forgotten
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Copyright

• Modern ML models are trained on copyrighted data
• Modern ML models can sometimes regurgitate copyrighted data!

Figure: [Carlini et al., USENIX Security 2023]



What does US law say about copyright?

• To prove copyright infringement, must show defendant
1. Had access to copyrighted material

• E.g., model was trained on copyrighted content

2. Produced work substantially similar to copyrighted material
• E.g., model regurgitated copyrighted content

• Modern ML models may be committing copyright infringement?
• (I am not a lawyer)



Machine Unlearning for Copyright

Machine unlearning can help prevent 
copyright infringement by 

a) removing access to copyrighted content, 
and 

b) reducing chances of producing 
substantially similar material



Artist style?

• Style is not protectable by US copyright
• But current artists think it’s rude to mimic style

Figure: [da Vinci, 1519], [van Gogh, 1889], Gemini 3.1 Pro
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Safety

Figure: Gemini 3.1 Pro



Safety

Figure: Gemini 3.1 Pro

Machine unlearning can remove training data that results in harmful outputs
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Model Utility

• Training data can get out of date

• Machine unlearning helps 
remove stale training data

Figures: Gemini 3.1 Pro, CBC News
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Understanding Model Properties

• E.g., leave-one-out cross 
validation

• Helps measure 
generalization of the model

• Machine unlearning can 
help do this quickly 

• Classic motivation of 
machine unlearning 
[Cauwenberghs and Poggio, 
NeurIPS 2000]

Figure: An Introduction to Statistical Learning, [James et al., 2023]



Discussion

• All of these applications deserve much more nuance!
• See, e.g., [Cohen, Smith, Swanberg, and Vasudevan, CCS 2023], [Cooper 

et al., NeurIPS 2025]
• Different use cases will have different requirements
• Targeted removal versus targeted suppression [Cooper et al., 2025]

• Removal: Eliminating influence of individual training points
• E.g., for privacy, remove all the ways my data influences the model

• Suppression: Preventing the model from producing certain outputs
• E.g., make sure the model doesn’t say how to build a bomb

• Removal is neither necessary nor sufficient for suppression
• But it may help

• Today: we focus entirely on removal


