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Introduction



Problem

We want a classifier:

1. make accurate predictions

2. output calibrated posterior probabilities

Measure calibration:

1. top-label calibration (ECE, confidence calibrated)

2. classwise calibration (Marginal)
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Current Solutions and Problems

Two categories:

1. preserve accuracy: temperature based (ensemble, local)

2. accuracy not preserved: Dirichlet calibration, GP calibration

Problems:

1. calibration map family not flexible

2. accuracy not controlled

2



Our Solution



MetaCal

Components:

1. a base calibrator
2. a ranking model

Advantages:

1. prove to be more flexible
2. controlled mis-coverage
3. controlled coverage-accuracy

Quality assurance (QA) system:

1. products accepted by QA satisfy requirements with high
confidence: coverage-accuracy

2. no unnecessary rejection: mis-coverage
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Algorithms

mis-coverage coverage-accuracy
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Bounds

Mis-coverage:

P
(∣∣∣F̂0(g)− F0(g)

∣∣∣ ≥ δ) ≈ P (|R0 − F0(g)| ≥ δ)

≤ 2 exp

(
− δ2

2σ2

)
Coverage-accuracy:

P
(∣∣∣F̂1(g)− β

∣∣∣ ≥ δ) ≈ P (|R1 − β| ≥ δ)

≤ 2 exp

(
− m1δ

2

2β(1− β)

)
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Results



Calibration Comparisons
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Bounds Verification
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links

paper link
https://arxiv.org/abs/
2105.04290

code link
https://github.com/
maxc01/metacal
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