
Temporal processing: Recurrent networks

Learning in networks with unrestricted connectivity:
Back-propagation through time

• Repeatedly update unit activations
synchronously (first n j, then a j)

• Store entire activation history of each unit

• Attribute error to sending activations computed
earlier in time inputs
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“Unfolding” a recurrent network into a feedforward one
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Temporal processing: Simple recurrent networks

• Fully recurrent networks are
computationally intensive to
simulate

– Must update unit activities
multiple times per input
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• “Simple” recurrent networks
(Elman, 1990) adapt feedforward
networks to learn temporal tasks

– Computationally efficient but
functionally limited compared to
fully recurrent networks
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