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A causal view of LLM evaluation
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Evaluation hased on benchmark datasets

Independent evaluation reduces to estimating
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Independent noise values

Coupled evaluation reduces to estimating
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Evaluation based on pairwise comparisons

Example: Comparing identical models,
we expect that m and m’" will be tied
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Independent evaluation reduces to estimating
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Independent noise values
— outputs may differ

Model 7 may win over m’ and vice versa

Coupled evaluation reduces to estimating
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— outputs always identical

Models m and m’ are always tied
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Independent response: False
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Proposition
For any pair of LLMs m,m' € M, it holds that

Var|R,,(U, S,) — Ry (U, S,)] = Var[R,,(U, S,) — R (U, S,)]
+ 2 Cov[R, (U, S,), R/ (U, S,)]
Theory: Covariance is positive when
models have similar token distributions
Experiments: Coupled token generation reduces
the number of samples needed for evaluation
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Experiments: Coupled token generation leads to lower
win rates (due to ties) and different rankings
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