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The Instability Issue
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Stability Selection

• A base selection algorithm

• Draw 𝐵 random sub-samples of observations without replacement

• For each 𝜆, apply Lasso on each sub-sample

Meinshausen, N., & Bühlmann, P. (2010). Stability selection. Journal of the Royal Statistical Society Series B: 
Statistical Methodology, 72(4), 417-473.



What about Inference?

• The authors treat selection frequencies as selection probabilities

• Valid inference requires incorporating prior knowledge

• Beta-Binomial framework



Quick Refresher



From Priors to Posteriors



How to Set Priors?

• Existing approaches either fix the mean and variance of the distributions to 

determine their parameters, or

• Assume large β and small α values to enforce sparsity



Desiderata

• Transparently translating prior knowledge about variable relevance

• Managing the degree of subjectivity in the final results through considering 

observations vs. pseudo-observations



Prior Elicitation



Prior Elicitation



Weakly Informative Priors



Selection Stability



Selection Stability



Selection Stability



Selection Accuracy



Selection Accuracy



Selection Accuracy

• Frequentist upper-bounds on the number of falsely selected variables 

remain valid asymptotically under weakly informative priors



Numerical Results
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