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NEUROMIMET IC  SEMANT IC S: C OORDINAT ION, QUANT IFIC AT ION, AND C OLLEC T IVE           
PREDIC AT ES (HARDBAC K)  

ELSEVIER SCIENCE TECHNOLOGY, United King dom, 2004. Hardback. Condition: New. New. Lang uag e: Eng lish . Brand New Book. This book
attempts to marry truth-conditional semantics with cog nitive ling uistics in the church of computational neuroscience. To this end, it examines
the truth-conditional meaning s of coordinators, quantifiers, and collective predicates as neurophysiolog ical phenomena that are amenable to
a neurocomputational analysis. Drawing  inspiration from work on visual processing , and especially the simple/complex cell distinction in early
vision (V1), we claim that a similar two-layer architecture is suEicient to learn the truth-conditional meaning s of the log ical coordinators and
log ical quantifiers. As a prerequisite, much discussion is g iven over to what a neurolog ically plausible representation of the meaning s of these
items would look like. We eventually settle on a representation in terms of correlation, so that, for instance, the semantic input to the universal
operators (e.g . and, all)is represented as maximally correlated, while the semantic input to the universal neg ative operators (e.g . nor, no)is
represented as maximally anticorrelated. On the basis this representation, the hypothesis can be oEered that the function of the log ical
operators is to extract an invariant feature from natural situations, that of deg ree of correlation between parts of the situation. This result sets
up an eleg ant formal analog y to recent models of visual processing , which arg ue that the function of early vision is to reduce the redundancy
inherent in natural imag es. Computational simulations are desig ned in which the log ical operators are learned by associating  their
phonolog ical form with some deg ree of correlation in the inputs, so that the overall function of the system is as a simple kind of pattern
recog nition. Several learning  rules are assayed, especially those of the Hebbian sort, which are the ones with the most neurolog ical support.
Learning  vector quantization (LVQ) is shown to be a perspicuous and efficient...
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