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Hi!

    LLM
Hey! How can I help you today?

Hi!

    LLM

Hey Rachel! How’s your vacation 
going? Do you need any help?

Without Personalization After Personalization
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Utility variation exists even within 
specific categories (e.g., age)
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Minors experience lower utility
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Personalization also leads to Safety Variation
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🤔
Minor users observe most 
safety and least utility

W
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Key idea: To accurately capture personalization bias we need to look at both 
utility and safety


Safety Utility Trade-off
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Many categories show variation along only a single axis.
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The spread quantifies Personalization Bias
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PB = Std {[Utility(u), Safety(u)]}

User Identity u ∈ 𝒰
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Smaller models experience 
higher PB score
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PB = 3.17

PB = 3.27
PB = 3.6

Base Model
DPO w/o Personalization
DPO w/ Personalization

DPO w/ Personalization slightly outperforms DPO w/o Personalization



Analyze PB scores across 
the 3 training stages
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Models Datasets

Mistral 7B 
Mixtral 8x7B 

Llama 3.1 8B 
Llama 2 13B 
Llama 2 70B 

Llama 3.1 70B 
             

MMLU              
GSM8k 
MBPP           

Do-Not-Answer 
StrongReject             GPT-3.5 

GPT-4o

User Identities 

Utility: 

Safety: 

Physically-disabled, Able-bodied 

Jewish, Christian (+3 more)

Disability: 

Religion: 

Race: 

Sexuality: 

Gender: 

Age: 

Political: 

African, Hispanic (+4 more)

Female, Transgender Male (+3 more)

Minor, Teenager (+3 more)

Democrat, Republican (+1 more)

Gay, Straight (+3 more)



• Personalization can introduce bias against specific user identities
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• Personalization can introduce bias against specific user identities


• Utility and Safety variation exists within specific categories or across 
categories


• All models show personalization bias but with relative differences.


• We quantify Personalization bias and try mitigation approaches but it 
remains an open problem.

Takeaways
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