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𝑝 𝜃 𝐷 =
𝑝 𝐷! 𝐷" , 𝜃 𝑝 𝜃

∫ 𝑝 𝐷! 𝐷" , 𝜃′ 𝑝 𝜃 𝑑𝜃′
∝ 𝑝 𝐷! 𝐷" , 𝜃 𝑝 𝜃

Traditional Artificial neural networks (ANN) tend to overfit.

Bayesian neural networks (BNN) are NNs in a Bayesian framework

BNNs can better estimate confidence levels

𝒍# = 𝑠#(𝑾#𝒍#$% + 𝒃#)
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MCMC and Variational Inference
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Bayes-by-backprop

Introduction

Review

Discussion

Conclusion

References

Draw epsilon from q

Deterministic transformation

Loss function with variational 
inference

Normal backpropagation
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Distribution, not point
Estimate

Calibration graph:
- predicted probability p
- observed probability q

If q > p – underconfident
If q < p – overconfident
If q ≈ p – well calibrated
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Appropriate confidence intervals

Always use the right tool for the task

• BNN
• ANN
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