If you wish to make
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Neural network

Fancy non-linear least squares fitting

1 N- 1 2 1 N-1
Minimize x° = v p(x]) =5 D5
J=0 j=0
M-1
For p(x)=¢ [Z ax ¢(bxx + cx) + d]
k=0
If it helps, consider
M-1
p(x)=¢ [Z arZi + d] ; Zk = P(brx + ck)
k=0
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M-1
px)=¢ [Z arzi + d] %= Pl +cr)
k=0
Architecture @ Activation function ¢(x) = In(1 + %)

51 = softplus
== RelU
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Determine your parameters via

N-1
Gradient descent: w® = wi™D — 3V, (WD) = wi=D _ ;% Vs (wiD)
=0
Stochastic gradient descent; w® = w™) — yVs,;(wi™V)
o : . Os: |G=D _ _ Os: |G-1
More explicitly: q® = gD —y—L| | pO=pi-b_, TSI
aam abm
. . Os: |G- , , Os : 1G=1)
& _ G-1) J (@) _ 4G-1) J
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Backpropagation:

Similarly:
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Neural network

Your task:

Code this up, following the Unix philosophy
(write functions that do one thing and do it well)

Needed components:

* Generate pseudodata

* Activation function

 Compute z's

* Backpropagation

* Implement stochastic gradient descent
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