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tl; dr: This paper introduces consistency-based regularization to self-rewarding language models.
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Forcing the model to over-confidently distinguish between responses {y, y′} of 
similar quality can harm SRLM training. Ideally, oracle reward scores for such 
responses of similar quality should be very close, resulting in inconsistent 
rankings across multiple reward models. CREAM addresses this by preventing 
the model from learning from preference pairs with low consistency.
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Existing iterative preference fine-tuning methods including SRLM and 
RLAIF can be defined as follows. 𝑧 is the preference labeling function

Eq. 3.1

Step2: Learning Step

The DPO loss can be defined as follows:

Eq. 3.2

Background

Self-rewarding language model (SRLM) utilizes the same LLM as both policy 

model (generating responses) and reward model (ranking responses). The 

ranked responses form preference pairs for iterative DPO fine-tuning. However, 

SRLM faces challenges in generating reliable and accurate rewards for 

annotating the preference pairs., as forcing the reward model into preference 

judgments leads to overconfident labeling.

Generalized Iterative Preference Fine-tuning Framework2
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Main Results on NLP benchmarks

Alignment Arena CREAM using External 
Oracle Reward Model

DPO Rewarding v.s. LLM-as-a-Judge

Ranking Consistency

Different consistency measurements

Step1: Preference labeling step

Eq. 3.3

Differences of rewards

Introducing a regularization term to Eq. 3.1

Eq. 3.4

Regularization term
Regularization term is defined as follows:

Eq. 3.5

And the expectation loss is as follows, where 𝜇 𝑧 = 0 = 𝜇 𝑧 = 1 = 0.5 

Eq. 3.6

CREAM Loss. 𝑐, serving as the consistency rate, is measured by Kendall correlation 
between rankings offered by the current model and last iteration’s model.

Eq. 3.7

Reversed DPO
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