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J Preference Collapse in Reward Models:

Existing alignment methods often rely on aggregated or
majority-voted feedback, which suppresses minority
preferences and favors majority trends.

Build a satisfaction estimation model that aligns with both
majority and minority preferences for personalized adaptation.

J Motivation:
- User satisfaction is subjective and diverse.

- Users in the same group may share similar preferences. - Lack of Explicit Preference Labels:

Real-world dialogue data rarely includes clear majority and
minority labels or explicit user rationales behind satisfaction.
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Context c:
[user] | am feeling quite sad. | miss

Prompt LLMs with User-specific
Chain-of-Thought (UCoT).
Synthesize interpretable rationales
using GPT-4.1-mini.

Output rioper: ¢
Fintent - 10 €Xpress their sadness regarding missing in-

person interactions with friends...

Ferategy- REfECtion of feelings...

Foaten - Partially aligned by... ¢
Treasan - 1 NE USEr gave a satisfaction score of 3 because,

while their feelings were acknowledged, they likely
expected more practical support to address their sadness. ..

Reasoning:

Step1: What is the user's intent. ..

Step2: |dentify the sirateqy of supporter
[supporter] It looks like you are missing Ju Step3: Did the support match the user's
intent...

Stepd: Explain why the user gave a satisfaction
score of 3...consider empathy, relevance...

hanging out with my friends in person.
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your friends a lot, am | right?

Satisfaction y: not so helpful (score 3)

» Use EM algorithm to separate
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