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It definitely has its pros 
and cons. It's nice to have 
access to all these 
products, but we need to 
make sure we're 
supporting our local 
economy as well.

I believe that, in many 
circumstances, the 
access to a wide variety 
of products from 
different parts of the 
world is a sign of 
growth and evolution. 
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𝒙:In your opinion, what is the 
significance of the availability of 
products from different parts of 
the world for our country?
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Why not DPO?

Direct Preference Optimization (DPO)
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Why not DPO?

Loss Function of DPO

Conflicting preferences can cancel each other out

Conflicting
Preferences



Reward Margins = Chosen Rewards - Reject Rewards

Why not DPO?



Reward Margins = Chosen Rewards - Reject Rewards

Why not DPO?

DPO Skews Towards Majority Preferences !!!



GDPO: from Instance-level to Distributional-level Alignment

Group Distributional Preference Optimization (GDPO)

 

  

KL Divergence Belief-Conditioned 
Preference Alignment



Group Distributional Preference Optimization

What’s belief?

● Belief as the degree to which individuals agree with a particular stance. 
While individual preferences may vary depending on the context, beliefs can 
be represented as the extent of agreement with the statements in 
preference-related sentences.



Group Distributional Preference Optimization

Two Step Prediction:GDPO Training Objective: Two-step Prediction 

GDPO Loss 



Group Distributional Preference Optimization

Calibration Loss 

Belief-conditioned Alignment Loss



Experiment Setting

● Controllable opinion generation
○ Synthetic data generated from GlobalOpinionQA (Multi-Choice QA)  

● Controllable review generation
○ Real-world data from Amazon Movie Review



Evaluation Metrics

● Belief Calibration Evaluation
○ JSD: quantify the divergence between the ideal distribution and the 

learned distribution for each question.
○ CBC: measures the consistency between the predicted belief class 

token and the predicted belief description.
● Conditioned Preference Generation Evaluation

○ BPC: measures the consistency between the predicted belief and 
the predicted preferred response 

○ RS: evaluate the cosine similarity scores between the embeddings 
of the model output and the human-written reference that expresses 
the same opinion as the model predicts.



Finding 1: GDPO Optimizes Minority Preference Learning



Finding 2: GDPO Narrows the Gap from the Target Distribution



Finding 3: GDPO Excels in Controllable Opinion Generation



Finding 4: GDPO Generates Minority Preferences in Testing
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