CS8803B - Artificial Intelligence

Lecture 4, 08/26/02
Zachary Ross

Neural Networks

Inductive Learning Problem
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Perceptron learning algorithm
- hasno local minima
- will converge on a set of weights that correctly classifies the example,
provided the classes are linearly separable

fij = jth feature value of training example i
class = class of training example i

assign each weight w; arandom value
repeat

for each training example i do
0O .= g(Wifil + wofis + )
for each weight j do < epoch
w; :=w; + a fj(class— )

alpha or a is the learning rate(small constant)

This algorithm runs until all examples are correctly predicted or a stopping criterion is
reached.
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Steepest(gradient) descent

Consider a perceptron without the final thresholding:
Error function

Error
=153 (class— Q)?

=13 (class— Wi — Wz - ...)?

gradient descent on the weights
w; = W, — o Error/dw;

dError/dw
= % (class— Q) d(class— Q)/ dw;

= % (class— Q) (-fj)



batch update: w; = w; + a X fjj (class — Q)

incremental update: ;v w; + a f; (class— Q) *iterated over all training examples

Linearly Separable
*All the diagrams from class are in the book.
A network of perceptrons can express an XOR
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