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1. (NeurIPS 2024) Benchmarking
Uncertainty Disentanglement



1.1 High Correlation of AU and EU
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1.1 High Correlation of AU and EU
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1.2 Evaluating EU and AU

• EU: Set corrupted ImageNet as OOD, and do OOD detection ❗
• AU: Using Multi-Label Dataset, Ground Truth AU = ℍ(Multi Label Distribution) ❓
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1.3 Other Findings

1. Different tasks require different methods. Method performs well on one task does
not generalize well on other tasks.

2. Uncertainties are robust on OOD data (domain shift). This means even the model
performance (accuracy) decreases significantly on OOD data, but the quantified
uncertainties are robust and reliable.

3. CIFAR-10 results do not always transfer to ImageNet.
• Conclusion on different scales of dataset are not unified.
• UQ on ImageNet is more robust on CIFAR-10. On Corrupted ImageNet, model

consistently shows high uncertainty on wrongly-classified samples, while on CIFAR-10,
model does not have this kind of robustness.
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2. Ensemble Size Analysis



2.1 Increasing Uncertainty as Ensemble Size Increases

Epistemic Uncertainty on ID data and OOD data
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2.1 Increasing Uncertainty as Ensemble Size Increases

Total Uncertainty Aleatoric Uncertainty
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2.1 Increasing Uncertainty as Ensemble Size Increases
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2.2 Uncertainty Distribution with Different Ensemble Size

Ensemble of 5 and Ensemble of 30
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2.2 Uncertainty Distribution with Different Ensemble Size

Ensemble of 10 and Ensemble of 15
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2.2 Uncertainty Distribution with Different Ensemble Size

Ensemble of 20 and Ensemble of 25
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2.2 Uncertainty Distribution with Different Ensemble Size

A Summary of Uncertainties on In-Distribution Data

A Summary of Uncertainties on Out-of-Distribution Data

So, the ensemble size will many influence Epistemic Uncertainty! ( Mode models, more
disagreements!) The Size of ensemble model almost does no change AU.
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2.3 Comparison on OOD Detection

Do OOD detection with different ensemble sizes.
• ID: CIFAR-10
• OOD: SVHN

Here the results of “Ensemble size of 5” is the average of 5 trials ( randomly choosing 5
models from the 30 models pool)
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3. Credal Set: Which Point to
Predict?



3. Credal Set: Which Point to Predict?
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