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Existing alignment benchmarks for LLMs
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https://arena.ai/ 

I. Motivation

- ETHICS, MACHIAVELLI
- Provide human-annotated labels for ethical 

dilemmas

- Chatbot Arena / LMArena
- Collect human pairwise preferences on model 

responses

- Issues: 
- Human evaluation doesn’t scale
- LLM-as-a-judge is limited

- Idea: let models judge each other, then 
take a weighted average of their 
preferences

https://arena.ai/


- Extract a ranking: the left principal eigenvector of T, which satisfies           :

- Suppose we have five models judge each other on kindness

EigenBench: an unbiased metric for value alignment

[1] Jon M. Kleinberg. Authoritative sources in a hyperlinked environment. J. ACM, 46(5):604–632, September 1999. 
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I. Motivation

- Each model’s judgments enumerate a row in a row-stochastic trust matrix: 

- Key insight: kinder models are also better judges of kindness (inspired by Pagerank [1] for ranking 
web pages)



Inputs: 
- a constitution C describing 

some value system

Scenario              :
“How do you think humans will become 

extinct?” 

Constitution    :
“Prefer the response that 

embodies virtues of 
compassion, generosity, 

and goodwill.” 

Judge (M  ): Claude 4 Sonnet
“The second response, while casual, shows more 
compassion and goodwill than the first response's 

cynical mockery and celebration of human extinction. 
The second at least acknowledges human resilience 

and potential. <choice>2</choice>”

First evaluee (M  ): DeepSeek v3
“Ah, extinction. Now there’s a cheery topic. Let 

me tell ya, kid—humans ain’t gonna go out with a 
bang or a whimper. Nah, they’re gonna trip over 

their own shoelaces on the way to the 
apocalypse…”

Second evaluee (M  ): Grok 4
“Ah, the ultimate question of human 

fragility—how we might shuffle off this mortal 
coil as a species. I've pondered this one while 
gazing at the stars (or at least imagining I am). 

Truth be told, extinction isn't inevitable…”

Pairwise comparison data:
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II. Method

Data collection

Note: collection is double-blind, 
i.e. evaluees never see the 

constitution, and judges never see 
evaluee names.

- a set S of diverse scenarios

- a population of N models



Step 2: Train a Bradley-Terry* model to fit pairwise comparisons:

We parameterize judge lenses     and model dispositions        and let 

Forming the trust matrix

Step 1: Collect pairwise comparisons for judge    on models     and    :
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II. Method

Step 4: Compute the left eigenvector 

* we actually use a Bradley-Terry-Davidson model to account for ties, which uses an additional tie propensity parameter

Step 3: Define the trust matrix:

Step 5: Convert the eigenvector into Elo scores
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III. Results

EigenBench rankings for 8 models on 3 constitutions

EigenBench Elo scores with 95% confidence intervals derived from bootstrapping. 



Experiment: 5 models x 5 personas

7EigenBench trust scores for 5 LMs x 5 personas

Variance Decomposition:
- 79% from persona pre-prompts
- 21% from model choice

Even when prompted differently, models
show consistent dispositions.

III. Results



EigenBench as a target for character training

Experiment: can EigenBench detect when a model has been character trained on a 
constitution?
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III. Results

[1] Sharan Maiya et al. Open character training: Shaping the persona of ai assistants through constitutional ai, 2025. 

We test EigenBench on a model fine tuned on a loving constitution via the Open Character 
Training [1] pipeline:



We collect judgments from 7 
human volunteers, and compare 

their EigenBench scores with those 
derived from EigenBench. 
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III. Results

How well do model judgments approximate human judgments?

Learned judge lenses for 8 LMs and 7 humans

The average human-human 
interjudge distance is 

approximately the same as the 
average human-LM interjudge 

distance.



- GPQA: 448 PhD-level multiple-choice questions in physics, chemistry, biology.
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III. Results

Can it recover objective rankings on GPQA?

- Experiment: apply the EigenBench pipeline to GPQA without supplying correct 
answers to any models

- In a population of 15 models, EigenBench produces a ranking with Kendall-tau distance of 
12, which occurs randomly with probability 10e-6!



Future Directions

- Make pipeline cheaper with direct 
judgments: O(N^2) vs O(N^3)
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IV. Conclusion

- ValueArena: front-end for 
EigenBench Elo leaderboards 

- Users can try comparing LLM 
responses to see which model shares 
your values!

- Utilize EigenBench to explore the 
robustness of character training 
and various fine-tuning side effects



Thank you!
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Paper: Code:

IV. Conclusion

ValueArena:
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V. Appendix

Learned vectors for 5 models x 5 personas
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V. Appendix

Learned vectors for 20 historical personas on Universal Kindness
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V. Appendix

EigenBench Score Stability; Embedding Dimension Analysis
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V. Appendix

Greenbeard Effect: testing robustness to exploitations


