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Onucanune 3agayn

(Deterministic) Feedforward DNN: Each layer Ty = fo(Ty—1)
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Figure 3: The evolution of the layers with the training epochs in the information plane, for different
training samples. On the left - 5% of the data, middle - 45% of the data, and right - 85% of
the data. The colors indicate the number of training epochs with Stochastic Gradient De-
scent from 0 to 10000. The network architecture was fully connected layers, with widths:
input=12-10-8-6-4-2-1=output. The examples were generated by the spherical symmetric
rule described in the text. The green paths correspond to the SGD drift-diffusion phase Skoltech
transition - grey line on Figure[4] S o
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[mnotesa Twuwbwn

Cragnm obyyeHus HelipoHHON ceTu:
Fitting: I(Y; T;) w I(X; T;) pactyt

Komnpeccusi: 1(X; T;) ymeHbluaetcs

¥ R. Shwartz-Ziv, N. Tishby.
Opening the Black Box of Deep Neural Networks via Information
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MOMeHTbI, BbI3blBatOLLIME BOMPOCHI

KsantosaHue pdf

bin size = 0.0001 bin size = 0.001 bin size = 0.01 bin size = 0.1
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Figure 1. I(X; Bin(Tg)) vs. epochs for different bin sizes and the model in (Shwartz-Ziv & Tishby, 2017), where X is uniformly
distributed over a 212-sized empirical dataset. The curves converge to H(X) = In(2'2) & 8.3 for small bins.

T; = f(X), noatomy I(X; T;) = min{H(X), H(T;)}.
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HelipoHHas ceTb ¢ wymom

T,' = f;(T,_l) + Z,', Z,' ~ N(O,O'2|d).
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3agaya: ouenutb h(X + Z), ncnonbsyst n COMMIOB.
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MeTonbl oLeHKM

> KosadeHko—JleoHenko, 1987

> B3BeleHHbIT Ko3ayenko—JleoHenko, 2017
» KDE
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Kosayenko—JleoHenko, 1987

A A~ P(k),vd( )
Hy,=H(X1,..., X, ZI (T ,

> V,; — obbeM d-MepHOro eaMHNYHOro LWapa

roe

> VU — auramma-dyHKLUS

> Pp(k),i — PaccTosHune Ao k-ro bamxaiiwero camnna
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B3BeLleHHbI Ko3ayenko—/JleoHenko, 2017
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