Chapter ML-LAB:VI

Some hints to help with the Multilayer Perceptron implementation
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Backpropagation
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o Find out how each parameter in w contributes to the error Err
a Adjust w in the direction where Err decreases the most: —2£7
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a Welght update by Iayer Wg+1) = Wg) - 7]% (n is the learning rate)
and WE-?LD = wg) — 'r/-gvb;g
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Write the error as a nested function:

Err(w,x) = Err(yp(w,x)) = Err(yp(wo,vu(wiy,x))) Wherey”ﬂ
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Decompose the gradient with respect to each layer of weights (using the chain rule):
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Gradient for Output Layer Weights
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Gradient for Output Layer Weights
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Gradient for Output Layer Weights
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Gradient for Output Layer Weights
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Gradient for Hidden Layer Weights
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Gradient for Hidden Layer Weights

1
01 @ .\
\
X1=AQ@ Err

X2=B.

OErr(w) OErr  Oyp  Oynh

OW g dyp  Oym Owg
5 _ -
o = goa(wo - Yu) =0'(Wo Yu) - Wo
= (yr © (1 —ygr)) - Wo
dyg _ _9_
W T aWH

ox-wy)=0'(x-wg)- X
= (ya © (1 —yn))-x



Deriving the Weight Update Rules
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Deriving the Weight Update Rules
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Deriving the Weight Update Rules

Recap:
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In the code:

ML-LAB:VI-23 Neural Networks

_ OErmr Oyr  Oym

OErr = Oyg
dyr  Owg

~ Oyr Oymg Owg

= —1-(c(z) —yr) © (yr © (1 = yr)) - Vu

—00 - YH

—1-(c(z) —yr) © (yr © (1 = yr)) - Wo
(yr© (1 —yn))-x

= —(00-Wo) ©(yr © (1 —yn))-x

_5H - X

Yyr = (forward pass)
o0 = (c(x) —yr) © (yr © (1 — yg))

(SH = <5()
witD = )
Wt )

-Wo) O (yr © (1 —yn))

+1n-00-Yu
—|—?7'5H°X

© STEIN/VOLSKE/CHEN 2018



