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LLM Judges as Supervisors

● LLMs judges are widely used for evaluating 
the quality of text. 

● LLM judges may be few-shot prompted LLMs 
or specialist models trained for judging. 

● Instead of using judges for evaluation, it is also 
possible to use them for supervision. This is 
typically done using Best-of-N decoding.

Good explanation with 
some inaccuracies. 
Score: 3.

Describe policy gradients.  

Answer: policy gradients is 
an approach to reinforcement…

LLM Judge



Minimum Bayes Risk Decoding Highest consensus quality output

Best-of-N Decoding (Reference-Free) MBR Decoding (Reference-Based)



Experiment I: MBR Inference

MBR inference with LLM judge Prometheus 2 improves performance on AlpacaEval.

Key Takeaway



Experiment I: MBR Inference

MBR inference with LLM judge Prometheus 2 improves performance on MT-Bench.

Key Takeaway



Experiment I: MBR Inference



Experiment I: MBR Inference

MBR inference improves performance across a range of tasks. Improvements are most significant 
for writing-based tasks.

Key Takeaway



Experiment I: MBR Inference

MBR inference improvements generalise across various judges and judge scales.

Key Takeaway



Experiment II: MBR Distillation

● Train the generator LLM on its own best and worst outputs, as determined by 
MBR, via DPO. 

● Enables training without human-generated labels or preferences!



Experiment II: MBR Distillation

MBR distillation with DPO improves greedy decoding performance.

Key Takeaway



Conclusion

● MBR decoding yields significant and consistent improvements to model 
performance relative to Best-of-N decoding. 

● MBR decoding can be used to curate self-training data to further improve 
greedy performance. 

● We hope that our work inspires future work on MBR decoding as well as 
usage of LLM judges for supervision.


