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Monitoring networks EDA/ESDA
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Modelling of Patterns
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Suppose we are given a set of input-output data

D (1), @)y} ={ (%, ) £ 1 £ M)

If the underlying relationship is of the form

y=m(X, %,...%)+ 1
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f(x) =E(zx)|x)] ==
p(X, z) dz
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where p(X,y) Is a joint input-output distribution function
and Is estimated using kernel density estimator



(A)GRNN

(see nonparametric statistics, Nadaraya-Watson estimator).
N — number of data; m — number of features

IMAGE LAYER INTAGRATION

LAYER
0=
INPUT % OUTPUT
0=
™% - %]
- k= i=1 2‘S‘iz
GRNN estimate at a node Z2(%,:%,) = N ™% - X
D, from samples Z &P - 25 :
k=1 i=1 i

(Presented this way by Specht in 1991)
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The bestvalues of

i — kernel widths, are
found with the help of a
cross-validationby
minimising the mean
square error:

\/(1/N) (Z7-Z)* ® min




Optimal

%-00 =

True function

Too small, overfitting

Too large, oversmoothing
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Sigma values (metres)

Model Cross-Validation
error X y Z Zshuffled
3D 419 7011 7601 192
4D (3D+Noise) 420 6949 7474 191 4135
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CV error = 92.8; sigma=inf
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HiddenLayel
weights w, weights b,

*?18*
InputLayer
OutputLayel
biases b
\ 0

N
bg(x;w, +h)=y "F 1,..N
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HO =y, whereH;, =g %w,; +Dh ) is the output matrix of aben layel

Sigmoid function
1

I DX = L expE xt b))

Gaussian function:

g(w,b,x) = exp¢ bjx- w|")

Fourier function
g(w, b,Xx) = sinfwx + b)
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, + N
Training error: 0.013
Testing error: 0.017

Variography of Ni.
Estimated nugget ~ 0.013
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