f(xi,c; 0) S RC
fc’(xi,c; 6‘) eR
Of (w4,c50) Cxp
af, /6(gI C;é‘)e R
W = RP
p(zic;0) € R
per(xic;0) €R

5i7c,c’ € RP
Oc,cr € RP
Z&c’ € RPxP
6. € RP

Y, € RPXP
Gy € RP*P
G, € RP*P
Gy € RP*P
Gz € RPXP
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number of parameters
number of classes

training examples

training examples per class

i-th example in c-th class

one hot vector corresponding to the c-th class
concatenation of all the parameters

logits (predictions prior to softmax) of x; .
c’-th logit of x; .

logit derivatives of z; .

c’-th logit derivative of z; .
Softmax(f(z;.c;0))

c’-th entry of Softmax(f(x;;0))

De! (xi,c; 9)(?/0’ - p(xi,c; 9)>TW
Avei {51'7070/}
Avei {(6i,c,c' - 56,0')<6i,c,c’ - 6C,CI)T}
Aveozo{dc,er }

Avec’;éc{(éc,c/ - 5c)(5c,c’ - 50)T}
Ave {0,007}

(C 1) Ave, {567
(C — 1) Ave, {T.}
% Zc,c’ Ecvc/

Table 1: Summary of notations.
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Figure 1: Scree plots of G1, G142 and G for the VGG11 architecture. Each
column of panels corresponds to a different dataset, and each row to a different
sample size. Each panel plots the top-C' eigenvalues of G; in
in green and G in blue. The top eigenvalues in G — which correspond to
the outliers in the approximated spectrum of G — were computed using the
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(b) Fashion MNIST
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(n) Fashion MNIST
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(c) CIFARI1O
10 examples per class.
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(f) CIFAR10
136 examples per class.
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(1) CIFARI10
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(o) CIFAR10
3605 examples per class.

LOWRANKDEFLATION procedure. For every 1 < ¢ < C, we have A\.(G) >
Ae(G142) = Ac(G1). Moreover, A.(G14+2) and A\:(G1) are usually very close.

2

3 G1+2



