Solution Set: Artificial Neural Networks
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1. a)Ifjis an output unit k, then §;, = where by, is the activation for unit k.
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b) If j is an output unit k, then §;, = SrT where by, is the activation for unit k.
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a) If j is an output unit k, then &, = where by, is the activation for unit k. From problem

1, we already know 6, = fi,(x,) — tux
= 8k = b — tnk

If j is a hidden unit, then (by the backpropagation equations),

8; = h'(a;) Xx wi;6, where k runs over all non-bias units in the layer after the layer for unit j.

= h(a;)(1— h(aj)) Yk Wi Ok because h’ = h(1 — h).
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b)

= §;z; where z; is the value for unit i in the input layer.



Since j is a hidden unit, §; = h(a;)(1 — h(aj)) 2k WOk

c) % = 6yz; where z; is the value for unit j in the hidden layer.
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Since k is an output unit,

Ok = fi(xn) — tak

= b, — t,x Where by, is the activation for unit k.



