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Problem
Motivation

Ø Model confidence scores are poorly calibrated, 
failing to distinguish between correct and incorrect 
predictions.

Ø existing methods must discard low-confidence 
predictions, removes precisely the challenging and 
informative data.

Contribution
l ​​Exposes limitations of max-confidence selection.​​

l ​​A unified confidence feature space framework.​​

l ​​Sample-adaptive pseudo-label selection.​​

l ​​Leverages supervision from unreliable predictions.​​

l ​​Achieves state-of-the-art benchmark performance.​

Method

Experiments

Proof

Pseudo-label selection benefits from both 
the maximum confidence and the residual 
confidence distribution.

Selection Function

Through a trace maximization objective, we 
achieve sample-adaptive selection of the 
most reliable predictions.

More Pseudo-labels, Richer Supervision, Less Bias.
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Background Revisiting Confidence-Based Pseudo-Label Selection
​ ​Lack of theoretical grounding ​ ​ for confidence-accuracy correlation, leading to model 
​​systemic overconfidence ​​ and ​​suboptimal results ​​.

Challenges

​ ​First to prove ​ ​ that jointly optimizing max confidence and residual distribution 
​​disentangles overconfidence ​​, enabling ​​sample-adaptive pseudo-labeling ​​.

Contributions

​​Advances the statistical foundation​​ of pseudo-label selection.

​​Challenges in SSSS  Confidence Separable Learning（CSL） 

​​Confidence Collapse：
Predictions ​​cluster at high 
confidence​​ due to 
overconfidence.

​​Strict Filtering：
Results in ​​insufficient 
supervision​​ from limited 
labeled data.
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Experiment Results Confidence Separable Learning Framework

Sample-Wise Optimal Labeling via Spectral Optimization，Expanding Supervision with 
Trusted Masking

Confidence Separable Learning Framework

Sample-Adaptive Pseudo-Label Selection Trusted Masking Strategy



4

Experiment Results Comparison, ablation experiments, and visualization results
ProblemProblem

The effectiveness of CSL


