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Background &Motivation

BiasScope

• LLM-as-a-Judge has emerged as a scalable and flexible solution for automatic evaluation, and is now widely used across benchmarking, data curation, and 
model assessment.

• However, its reliability is fundamentally challenged by various biases, which can systematically distort evaluation outcomes. 
• Existing studies mainly focus on predefined biases, leaving potential and unknown biases largely unexplored. Since manual identification is not scalable, a 

key problem is how to automatically and systematically discover hidden biases in LLM-as-a-Judge to ensure robust and fair evaluation.

BIASSCOPE iteratively expands bias space 
via Discovery and Validation.

• Impact of different teacher model. Stronger teachers reveal 
more real biases

• Analysis regarding length.

• Built upon JudgeBench, we construct JudgeBench-Pro using BiasSc-
ope. Even strong LLM-based evaluators exhibit error rates exceeding 
50% on JudgeBench-Pro, highlighting the urgent need to enhance ev-
aluation robustness and further mitigate latent biases.
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• Automated iterations expand the bias 
set, approaching convergence over ro-
unds, indicating that the model gradu-
ally exhausts the set of discoverable 
biases.

Experiments

• Simple domains are more vulnerable to bias influence.
• Fewer biases extracted from stronger target models.

• Impact of Biases Mined by BIASSCOPE on JudgeBench Across 
Multiple Target Models.

• Comparison of Early-Merge and Late-Merge Strategies. 
Early-Validate is better than Late-Merge 

• Number of Biases Discovered With vs. Without 
DeeperExplain (DE).

Analyses

• More data helps discover more 
potential biases.

• Bias Discovery → Preference Pair Construction → DPO Optimization.
• The closed-loop process improves the model’s evaluation robustness 

and overall performance.

The overview of BiasScope

• Validation Phase, each candidate bias 
𝑏 ∈ 𝒞! is checked via Verify(b) ∈ {0,1}; 
biases with Verify(b)=1 are added to the 
bias library.

• The process iterates until 𝒞! =∅, ℬ"#$ =
ℬ%, or 𝑡 = 𝑇&'(, then outputs ℬ%.

• Discovery Phase, candidate biases are 
generated by DiscoverBias(·) from model 
outputs, explanations, or auxiliary data	𝐴!


