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Evolutionary Neural Network Model of
Universal Grammar

Motohiro Saiki’ and Satoshi MATSUDA'"

Abstract---Acquisition and performance of languages or grammar are the typical
intellectual activities of human beings, and various models of these processes using
neural networks have been proposed. These activities are assumed not only to be learned
completely anew in each individual, but also to have been acquired over the long
evolutionary history of human beings. The universal grammar is considered to be a
comprehensive knowledge of grammar that has been acquired and hardwired in the brain
during human evolution. By employing neuroevolution, we illustrate how the universal
grammar might have evolved in the neural network using a genetic algorithm.
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INTNDHDT, RYNZ K> THRMEIZRDAHEEMERH - 72, #flx1F 00101, LW
IEEFOBIGF R DT D, ZOBGFO—DOTHLEDLNITRHA SN DMEMNE
Db, BRXIZEDBIETYH, MEREDLDZ b, WBRERMEBILTDZENTES.
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Fig.1 Real-coded Genetic Algorithms.
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I, BAREOLET, [FIE, IHFERAT LW XEEANXE LT H L, [F4)
NZy T, 0 TBHAB T2 T~ 7<) LW EEERICXEIY, —20E 2% ANE
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Fig.3 flow chart.
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I am Alice.

| like singing.

Alice always goes to school on foot.
Alice teaches her how to dance.

X4  HAGE, HIEOHISC
Fig.4 Example of Japanese and English.
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RETDLETNVET AT Xy FEBENTALVIAY A L2 D6DTHL. HH
FToHT ARy MIANBEMDEREAENL2 618, BELEL, 201341 14,
g E SIRENS 7 1D =2—a b, =L ~vrB3{To72L95I2 BP
THEL, £SHEOMEE CUE) PEAGOEARLLE LTEKR SIS, THXEEOEZ K
B2 PR ICHY 5. X, NEOELIC X2 E5EELREY v~y FOREA
DEALLELTEHREIND. Thbb, TEEIER KR E & B2 E LA
ERIZ LT, WEDERLLTUEKRINDLLEEZDOND. £ THRAKITIT L~
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Fig.5 Genetic Algorithm

Vol.2010-MPS-77 No.12
2010/3/4

52 MEEBEOER
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Fig.6 Elman network produced by chromosome
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Fig.7 result of simulation
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Fig.8 result of simulation
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