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Background: Why do we need model calibration?

Uncertainty calibration is important for many safety-critical applications



Background: What kind of model is well calibrated?

• Its average prediction confidence should reflect its actual accuracy.
Intuitive explanation:

Formally:

• A perfect classifier satisfies:

Evaluation metric:



Background: Expected Calibrated Error (ECE)



Background: Post-hoc calibration strategy

Temperature Scaling(TS):

In practice, 
• find the temperature that yields the best ECE on a validation set, 
• then apply this temperature to the softmax layer.

Motivation: Most of existing work investigates mixup for calibration without the 
consideration of post-calibration, which is unfair.



Method

 Does mixup really help calibration?

 If it does net, what leads to the failure?

 How can we mitigate the pitfall of mixup on calibration?



Does mixup really help calibration?



Does mixup really help calibration?

• The best α varies across datasets; 
• there is a large margin between 

uncalibrated and calibrated ECE.

 There exists a dilemma between 
accuracy and calibration in using 
mixup when considering training 
and post-calibration as a unified 
system.



Why mixup fails on calibration?

The authors conjecture that the label transformation part of the second 
Equation in (2) leads to the failure on calibration.
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Why mixup fails on calibration?

Confidence penalty hurts calibration



Why mixup fails on calibration?

Trivial confidence promotion hurts accuracy
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Mitigating the pitfall of mixup.
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