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Neural Networks



Regular Neural Network



Bayesian Neural Network



Define BNN from a PGM



Optimization on Neural Networks

Does not place a prior upon weights w

Place a prior upon weights w



Bayesian Estimation

Posterior Distribution 

Predictive Distribution 



Optimization via Kullback-Leibler divergence
Use a distribution          to approximate  the posterior distribution 

Denote objective function:



Prior Distribution
Scale mixture gaussian prior:

gaussian prior:



Reparametrize 

Reparameterize process:

The distribution of     satisfies     



Unbiased Monte Carlo gradients



Numerical Results



Numerical Results







Test accuracy



Quantify the uncertainty in predictions for bnn



A recognizable example



Unrecognizable example



Example in paper
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