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Causality Traces - Effective Retrospective Learning

by Introducing Parallel and Subjective Time Scales -

Katsunari SHIBATAT
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E-mail: fshibata@oita-u.ac.jp

Abstract As a general method for effective retrospective learning in uninterrupted time based on the concept of
“subjective time”, “causality trace” is introduced. A trace, which is assigned at each connection in each neuron,
takes in the corresponding input signal according to the temporal change in the neuron’s output. This enables to
memorize only past important events, to hold them in its local memory, and to learn the past processes effectively.
Through learning, the criteria of what is important is acqquired, and the division of roles in the time axis among
neurons is promoted. From the viewpoint of time, there are parallel, non-uniform and subjective time scales in
the neural network. The causality traces can be applied to value learning with a neural network, and also to the
learning of recurrent neural networks though the way of application is a bit different. A new simulation result in a
value-learning task shows its effectiveness and the division of roles in the time axis among neurons through learning.
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