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Background: Information in neural networks?

Deep InfoMax [Hjelm, 2019].
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Representation Information bottleneck (R-1B)

Encoder p(T7|X)  Decoder p(Y|T})
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Caveats of R Information bottleneck
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Two-phase transition of tanh NNs trained by Two-phase transition of ReLU NNs trained by
SGD (Shwartz-ziv, 2017) SGD (Saxe, 2019)
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Objective function: min I(7; X) — B(1;Y)
p( f-\fﬂ)/' \
Lment(xaya ’LU) — E p(y\:c) logp(y\a:,w)
Minimality term Sufficiency term

yey



Caveats of R Information bottleneck

7999
B

1.0
0.8

0.6

Epochs

I(T;Y)

04

0.2

0.0
1 3 5 7 9 11 0
D IX; T)

With ReLU non-linearities (Saxe, 2019)

The mutual information term "QXTY is amortized, i.e., it is directly
influenced by inputs, so different activation functions will yield

With Tanh non-linearities (Shwartz-ziv, 2017) different distributions of representation "Y

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



