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Supervised Learning
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Notation

e Inputl Output: Y

e Neural Network: fg
e Cross Entropy Loss: L( fo(x), y)
e Output Sensitivity:S — Var(fe (:13 -+ 590) — fg ([IJ))




Loss vs. Sensitivity
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e Cross Entropy vs. Mean Square Error: [, & \/LMSE/2

e Bias-Variance Decomposition:LMSE — Ebias —+ Evariance

e Variance vs. Sensitivity: £y,4 riance ~ S . O —|— Z
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Loss vs. Sensitivity
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Sensitivity as a Proxy for Loss
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Sensitivity as a Proxy for Loss
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Sensitivity of Untrained Networks

Output sensitivity computed before training: Sbefore
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Future Directions

e When is the variance not the dominant term in the loss decomposition?

e Finding a link between the classification error and sensitivity

o Bias-variance decomposition for the classification error?

o Applying network calibration methods

e Beyond pixel-wise linear input perturbations and positive homogenous

activation functions
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