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Intro 

• Mean Field Variational Inference (MFVI) is a 

technique to approximate the exact Bayesian 

Posterior

• MFVI is known to underestimate uncertainty 

in the parameter space

• We show that (for conjugate models) MFVI 

predictions overestimate predictive 

uncertainty on in distribution data



Setup

• We study conjugate Bayesian linear regression with an isotropic Gaussian 

prior and approximate the posterior with a mean field Gaussian

• We are interested in comparing the predictions from the exact posterior and MFVI 

posterior for different distributions of test points

• The mean of the MFVI and exact posterior are equal, so we only need to compare 

the predicted variance



Example: Low Rank Linear Regression  

Consider a 2D regression, where the data is in a 1D subspace 



Theory
• We show theoretically that this behavior is true for 

all input point distributions

Exact posterior 

predictive variance 

MFVI posterior predictive 

variance 



Cold Posterior Effects 

in Linear Regression

• In high dimensions the variance 

overestimation can be large

• This can be partially corrected by applying a 

Cold Posterior

• We conjecture that the deep learning setting 

behaves similarly to our linear setting



Come to the poster or read the paper

• We provide more theoretical results about underconfident predictions in MFVI

• We provide more experimental validation for linear regression

• We discuss conceptual similarities to deep learning
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