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Motivation and Contributions
The von Mises-Fisher is unstable and hard to reparameterize

• The von Mises-Fisher distribution (vMF; Mardia & Jupp,2009) is a popular 
choice as a location-scale distribution on the n-sphere 

• Unfortunately it is i) unstable in high dimensions and concentration, and ii) 
difficult to reparameterize since it requires rejection sampling 

• We propose a simple alternative that is much more stable and easily 
reparameterizable 😍
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The Power Spherical distribution
Functional form

Let’s define a distribution that follows a power law and is proportional to the 
dot-product with a direction: 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with direction , concentration , and argument .
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The Power Spherical distribution
Sampling

Sampling is obtained with an  
invertible transformation (🎉):


1. From a Beta distribution, and


2. an uniform distribution  
on the (n-1)-sphere
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Experiments
Demonstrating high stability and equivalence to the vMF
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The Power Spherical distribution
Useful proprieties

Code at https://github.com/nicola-decao/power_sphericalhttps://nicola-decao.github.io


