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Heavy reliance on static benchmarks for 
reporting progress in AI

[source]

http://epoch.ai


LMArena – A dynamic, live benchmark 

Open platform for evaluating LLMs based on human preferences. 
They collect pairwise comparisons and leverage inputs from users via crowdsourcing.



Large Scale User-facing Evaluation Done 
Right Can Provide a Valuable Signal

- Clean rankings suggesting clear performance hierarchies
- Objective, community-driven evaluation
- Use of the Bradley-Terry model for statistically 

grounded aggregation of preferences
- Dynamic leaderboard that evolves with new model 

submissions and real-world usage patterns



Why study this leaderboard ? 

There’s lot of 
interest in being 
top of this 
leaderboard!



Through our own 
submission experience 
as well we observed:

- Issues in sampling 
rates for battles

- Came to know about 
private testing 

Why study this leaderboard ? 



We examine how Arena's 
current setup makes it 
vulnerable to 
gamification by a 
small number of 
providers.



Finding 1: 
Private testing & 
handpicking scores



Identifying private models being tested on the 
Arena.



Number of privately-tested models per provider based 
on scraped sample (January–March 2025). 



Simulation of two model providers with only one 
submitting multiple private models



Real World Chatbot Arena Experiment: Allowing retraction of scores 
allows providers to skew Arena scores upwards.

We run a real-world experiment to measure the benefits of private testing. We show that it is possible to 
increase Arena scores even in the most conservative case of identical checkpoints, and further amplify the 
difference by strategically testing different checkpoints. 



Finding 2: 
Disparities in sampling 
rates and data access



Large discrepancies across providers, with substantially 
higher sampling rates for OpenAI, Google, xAI, and 
Meta compared to others

Maximum observed sampling rate for models from different providers. The
sampling rate determines the amount of times a model is shown to everyday users, and the amount
of data a provider receives.



Large differences in data access between providers, with 
61.4% of all data going to proprietary providers.



Finding 3: 
Access to Arena Data 
leads to overfitting risk 



Having access to more data enables overfitting to the 
Arena.

Use of Chatbot Arena dataset significantly improves win-rates on Arena-Hard-Auto. 
Increasing the amount of Chatbot Arena data in supervised fine-tuning mixture
(0% → 30% → 70%) significantly improves win-rates of the resulting model against both the model
variant where no Chatbot Arena data used and also Llama-3.1-8B. The win-rates are measured on
Arena-Hard-Auto (Li et al., 2024b), which has a high correlation to Chatbot Arena



Finding 4: 
Impact of Deprecations 
on Arena Scores



Silent Deprecations are common practice. Open Weight 
and Open Source models are deprecated more than 
Proprietary models.



User prompts (task types) change over time.

In evolving task distributions, premature model removal introduces inconsistencies, 
breaking the BT model’s transitivity assumption and distorting rankings.



Disconnected comparison graph can result in unreliable 
rankings. 
When models are deprecated unevenly or when sampling strategies fail to ensure robust 
overlap in comparisons, the resulting history matrix can become fragmented. 
This can produce fragmented clusters making the global rankings unreliable.



Conclusion:
Recommendations
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