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Training using Errors

' In training a neural network error Is
very important

. Only errors allow us to refine the
network weights

. We continue to refine the weights until
the network classifies perfectly or with
an acceptable error margin



Errors in the Perceptron
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Initialize W and b to random wvalues.
repeat
for each (T;,%;) € D do
if f(%;) # y: then
w—w+ AW
b+— b+ Ab
end if
end for
until D is perfectly classified.
return w and b

f(%)

. Single layer -- we can update the weights directly!



Backpr opagation(training_examplesy, in, out,hidden)

Eachtraining example is a pair of the form (X, y), wherex is the vecta of
network input valuesand y isthe vecta of targetnetwork output values.

1 isthe learnng rate, in is the number of network inputs, out is the number of
output units and hiddenis the number of unitsin the hddenlayer.

The autput from unt i is deroted o;, ard the weight from urit i to unit j is deroted

Wij.
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¥ Creatafeed-brward network with in inputs, hidden hiddenunits, and out output
units.

o ¥ | nitialize all network weights to small rardom numters(-.05~ .05).

Tnputs utputs ¥ U ntil termination condition is met, do

o Foreach(x,y) intraining_examplesdo

Propagatetheinput forward throughthe network:
¥ | nputtheinstancex to the network and compute the output o, of
every unit u in the network.
Propagatethe errors backward throughthe network:
¥ F or eachnetwork output unit k, calculate its error term oy

”k # Ok(1$ Ok)(yk $ Ok)

¥ F or eachhiddenunit h, calculate its error term 6y,

”h # Oh (1$ Oh) & th”k

k%outputs

¥ Updat eachnetwork weight w;;

w # oW+ w, with" w; =$(" ;0
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Define the network error as
— 111 2
Ex _# (yk Ok)
K

for some x/ X, where i is an
index over the output units.

Let E (w) be the error E, as
a function of the weights w.

Use the gradient (slope) of
the error surface to guide
the search towards
appropriate weights:
I
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Neural Network Learning
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Neural Network Learning

This is utilized during backpropagation:

' The error terms in #w; are based on derivatives of the
transfer function,

'E
: Wij

. Backpropagation converges on a set of weights that
minimize the value of the error surface (possible local
minimal)



