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Departmen t  o f  Psychology , 
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Abstrac t 

The architectura l  propertie s o f  a  neura l 
network ,  suc h a s it s size ,  shape ,  an d 
connectivit y pattern ,  determin e th e 
network' s functiona l  properties .  Fro m a n 
engineerin g viewpoint ,  discoverin g a 
suitabl e architectur e fo r  a  give n tas k i s 
ofte n th e onl y wa y o f  achievin g goo d 
performanc e o n th e task .  Fro m a  cognitiv e 
scienc e viewpoint ,  th e stud y o f  structure -
functio n relationship s help s i n 
understandin g th e "modular "  aspect s o f  th e 
mind/brain .  W e presen t  a  multi-network , 
or  modular ,  connectionis t  architectur e i n 
whic h task s ar e no t  pre-assigne d t o 
networks .  Instea d network s compet e fo r  th e 
"right "  t o lear n differen t  tasks .  Result s 
sugges t  tha t  th e structur e o f  eac h networ k 
biase s th e competitio n suc h tha t  network s 
ten d t o lea m task s fo r  whic h thei r  structur e 
i s well-suited . 

Experimental findings suggest that the 
neura l  subsyste m tha t  encode s categorica l 
spatia l  relation s (e.g. ,  on/off ,  above/below ) 
i s distinc t  fro m th e on e tha t  encode s metri c 
spatia l  relation s {e.g. ,  objec t  A  i s 3. 5 inche s 
away fro m objec t  B) .  Similarly ,  distinc t 
subsystem s see m t o b e responsibl e fo r 
recognizin g a  vlsu£i l  stimulu s a s a  member 
of  a  categor y (e.g. ,  dog )  an d fo r  recognizin g 
a stimulu s a s a  specifi c  exempla r  (e.g. , 
Fido) .  Furthermore ,  categorica l  spatia l 
relation s an d categor y representation s o f 
shap e ar e encode d mor e effectivel y i n th e 
lef t  hemisphere ,  wherea s coordinat e spatia l 
relation s an d exempla r  representation s o f 
shap e ar e encode d mor e effectivel y I n th e 
righ t  cerebra l  hemisphere .  W e hav e use d 
compute r  simulation s o f  artificia l  neura l 
networ k model s t o sho w tha t  difference s i n 
receptiv e fiel d size s ca n promot e suc h 
organization .  W h e n visua l  inpu t  wa s 
filtere d throug h relativel y smal l 
nonoverlappln g receptiv e fields ,  network s 

learne d t o categoriz e shape s relativel y 
quickly :  I n contrast ,  whe n Inpu t  wa s filtere d 
throug h relativel y larg e overlappin g 
receptiv e fields ,  network s learne d t o encod e 
specifi c  shap e exemplar s o r  metri c spatia l 
relation s relativel y quickly .  I n addition . 
usin g th e modula r  architectur e describe d 
above ,  network s wit h smal l  inonoverlappin g 
receptiv e field s tende d t o wi n th e 
competitio n fo r  categorica l  task s wherea s 
network s wit h larg e overlappin g receptiv e 
field s tende d t o wi n th e competitio n fo r 
exemplar/metri c tasks . 
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