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Background: Information in neural networks?

Mutual information:

Deep InfoMax [Hjelm, 2019]:

ὢ: input images

ὣ: encoded 

representations

Contrastive Predictive Coding 

(CPC) [Van den Oord, 2018]:

InfoNCE loss:
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Representation Information bottleneck (R-IB)
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A Markov chain description of DNN:
Minimal sufficient statistic

Lagrange relaxation 

[Tishby, 1999]

Information bottleneck (IB)

Input information

Label information
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Caveats of R Information bottleneck
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Sufficiency termMinimality term

Objective function:
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Caveats of R Information bottleneck
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With ReLU non-linearities (Saxe, 2019)

With Tanh non-linearities (Shwartz-ziv, 2017)

The mutual information term ὍὢȠὝ is amortized, i.e., it is directly 

influenced by inputs, so different activation functions will yield 

different distributions of representation Ὕ.

Question : Is conciseness of representations ὍὢȠὝ necessarily connected to generalization of DNN?


