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Neural Networks as Cognitive Neuropsychological Models
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abstract This study aims to explain neuropsychological symptoms, particularly aphasia, within the
framework of neural networks. First, the literature on the relationship between aphasic phenomena
and brain regions was reviewed. This showed that three cortical regions are responsible for language
processing: semantic, mediate, and word-sentence generating systems. In addition to these areas, it was
strongly indicated that the basal ganglia might play an important role in language processing. Next, we
proposed an alternative model of aphasia that included the basal ganglia, which has not been implemented
in previous models. In this model, we postulated that units in the basal ganglia were able to represent
the conditional probabilities of sensory inputs via a self-organizing process, and that the number of units
activated simultaneously was restricted via a k-winners-take-all circuit, which was intended to represent
the sparse coding frequently observed in the brain. The model showed aphasic symptoms when units
in the semantic, mediate, and basal ganglia were corrupted. Finally, the possibility that this model can
explain three rehabilitation methods, reactivation, reorganization, and relearning was discussed.

keywords: aphasia, basal ganglia, conditional PCA, k-winners-take-all circuit, rehabilitation
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