
Hyperbolic Aware Minimization: 
Implicit Bias for Sparsity
Tom Jacobs, Advait Gadhikar , Celia Rubio-Madrigal, and Rebekka 
Burkholz



Outline

2

1. Benefits of hyperbolic geometry

2. Problem: vanishing inverse metric of the reparameterization mw

3. Solution: Hyperbolic Aware Minimization (HAM)

4. Validation: Sharpeness Aware Minimization and Sparsity

 



Benefits of hyperbolic geometry
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• Implicit bias: bias towards a (sparse) solution due to the geometry
• Hyperbolic: fast movement around zero
• Result: sparsity bias and sign flips



Riemannian gradient flow
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Problem: vanishing inverse metric
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• To little movement can hamper training by slow down and no sign flips



Solution: Hyperbolic Aware Minimization
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Hyperbolic step:

Algorithm:



Theoretical mechanisms at work
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Sign flip and mild sparsity promotion.



Compatible with SGD and SAM
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• Sparsity beneficial for generalization.
• Sharpness and sparsity go hand in hand.



Improve sparse training algorithms

9



Takeaway
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Redesigning optimization can improve sparse training. 


