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We formalize these auditing questions as a two-sample hypothesis testing problem.

�� Sample      (prompt, completion) pairs from APIs     and     , given a user-set prompt distribution     .

�� Use these samples to test between               (null hypothesis) and             at level     .

We experiment with two-sample kernel tests based on the empirical Maximum Mean Discrepancy 
(MMD) between samples, and we empirically find that a simple string kernel related to the Hamming 
distance between samples captures how language models differ.

pip install model-equality-testing      to audit APIs for your own tasks.

(Top) Tests using the Hamming string kernel achieve a median 
of 77.4% power against a range of model distortions, including 
quantization and watermarking, using an average of just 10 
samples per prompt for a language modeling task defined over 
25 prompts. This is more sample-efficient and robust to 
completion length than other two-sample tests.



(Left) The MMD (Hamming) test can also detect when a model 
has been fine-tuned.


where the proposed Hamming kernel is defined as                                                           .
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(Right) The test statistic can estimate 
the distance between different model 

completion distributions, which 
shows that models within the same 

family are more similar to each other 
than models of the same size.





(Left) Our test found that 11 out of 31 
endpoints from Summer 2024 served 

different distributions than Llama 
reference weights released by Meta.


