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Why Average Score Are Not Enough
Single-output evaluation misses uncertainty. 

• Conditional generation is stochastic

• A high average score can hide rare failures

• Reliability should measure the performance floor

• This matters in safety-critical applications

Average quality does not reveal how bad a plausible output can be.
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Reliability Score
Turn any similarity metric into an uncertainty-aware worst-case metric.

• Step 1: Build a prediction set

• Construct 𝐶𝑌(𝑥) at confidence level 1 − 𝛼.

• This set contains statistically plausible outputs.

• Step 2: Evaluate the worst metric value

• Compute the minimum metric value inside the set.

• This yields a lower bound on performance.
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Why Is This Hard
Direct reliability optimization is intractable in output space.

• High-dimensional outputs

• Images and texts live in complex spaces.

• Nonconvex prediction sets

• Plausible outputs do not form simple regions.

• Nonconvex metrics

• Similarity functions can be difficult to optimize.

• Direct worst-case search

• Brute-force optimizations computationally expensive.

We need a representation where calibration and optimization become tractable.
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CReL: Conformal ReLiability
Calibrate and optimize in latent space, then decode back to the output space.

CReL computes reliability by moving calibration and optimization into a structured latent space.
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Guarantees and Computation
CReL offers statistical validity and a tractable optimization view.
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Results
Reliability changes how we compare generative models.

• More informative prediction sets.

• CReL effectively identifies misalignments.
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Takeaways
Reliability changes how we compare generative models.

• More informative sets

• CReL achieves tighter calibrated regions than standard alternatives.

• Ranking changes matter

• Worst-case evaluation can reverse conclusions drawn from average scores.

• Risk-aware evaluation

• CReL quantifies worst-case performance under calibrated uncertainty.
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Use CReL when worst-case behavior matters.

THANKS!
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