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Figure 8.1

A network that has learned to detect mirror symmetry in the input vector. The numbers on the arcs
are weights and the numbers inside the nodes are biases. The learning required 1,425 sweeps
through the set of 64 possible input vectors, with the weights being adjusted on the basis of the
accumulated gradient after each sweep. The values of the parameters in equation (9) were ¢ - 0.1
and »  0.9. The initial weights were ramdom and were uniformly distributed between 0.3 and
0.3. The key properly of this solulion is that for a given hidden unit, weights that symmetric about
the middle of the input vector are equal in magnitude and opposite in sign. So if a symmetrical
pattern is presented, both hidden units will receive a net input units, and, because the hidden units
have a negative bias, both will be off. In this case the output unil, having a positive bias, will be on.
Note that the weights on cach side of the midpoint are in the ratio 1:2:4. This ensures that cach of the
eight patterns that can occur above the midpoint sends a unique activation sum to cach hidden unit,
so the only paltern below the midpoint that can exactly balance this sum is the summetrical one. For

all non-symmetrical patterns, both hidden units will receive non-zero activations from the input
units. The two hidden units have indentical patterns of weights but with opposite signs, so for every
non-symmetric pattern one hidden unit will come on and suppress the output unit.
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