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Preliminaries

Empirical Risk Minimization (ERM) with CE 

Loss exhibit tendency to learn different 

attributes asynchronously during training.
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Fig 4 . Training Dynamics of Resnet50 with CE Loss on UrbanCars dataset.

Fig 4 taken from 'Whac-A-Mole Dilemma: Shortcuts Come in Multiples Where Mitigating One Amplifies Others, Li et. CVPR 2023



Preliminaries

Empirical Risk Minimization (ERM) with CE 

Loss exhibit tendency to learn different 

attributes asynchronously during training.

Idea: Modulate ERM dynamics to rank/order samples according to spuriosity. Mitigate biases based on ranking. 
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Fig 4 . Training Dynamics of Resnet50 with CE Loss on UrbanCars dataset.

Fig 4 taken from 'Whac-A-Mole Dilemma: Shortcuts Come in Multiples Where Mitigating One Amplifies Others, Li et. CVPR 2023



Prior Works

• Identification of Spurious Correlations.

o GCE Loss, Training with limited capacity models etc.

• Spuriosity of samples within a cluster

• Relative spuriosity across clusters
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Prior Works

• Identification of Spurious Correlations.

o GCE Loss, Training with limited capacity models etc.

o Class wise ranking of instances based on the strength of spurious correlations(spuriosity).

• Spuriosity of samples within a cluster

• Relative spuriosity across clusters
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Assumption :  Hardness Spuriosity Symmetry

The hardness of learning a sample, and its corresponding spuriosity measure, are symmetric to each 
other – the harder it is to learn a sample, the lower its spuriosity measure, and vice versa.
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Deviation of ERM in the Multi-Bias Setting

Global trends of ERM deviate due to: 

• Reliance on spurious features

• Non-uniform gradient updates.
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Steering ERM in the Multi-Bias Setting

Correcting deviation requires explicit steering towards to maintain the Hardness-Spuriosity Symmetry.
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• One bias at a time



Steering ERM in the Multi-Bias Setting
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• One bias at a time

• Spuriosity-Based 
Sequential Learning

Correcting deviation requires explicit steering towards to maintain the Hardness-Spuriosity Symmetry.



Sequential Learning Based on Levels of Spuriosity
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Selection variable ensures isolation among subgroups.



Sequential Learning Based on Levels of Spuriosity

Reweight CE-Loss by some measure of spuriosity. Vulnerable to shortcut 𝑢𝑖 = 0, for all 𝑢𝑖s.
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Hardness-Spuriosity Conservation Law
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Remedy for collapse: 𝑢𝑖s must belong to a specific manifold satisfying a certain conservation law. 
Ensure adherence to manifold through 𝛽-weighted regularization.
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Sebra : Self-Guided Bias Ranking
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Sebra : Upweighted Training
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Sebra : Selection & Ranking
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Sebra : Debiasing
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Modulation of ERM Dynamics
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Sebra successfully mitigates the Whac-a-Mole Dilemma.



Sebra : Ranking Results
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Sebra : Debiasing Results
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Thank You
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https://kadarsh22.github.io/sebra_iclr25/

https://kadarsh22.github.io/sebra_iclr25/
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