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T h e Basi s o f  Organizatio n i n Interactiv e Processin g System s 

James L .  McClellan d 
Dq)artinen t  o f  Psycholog y an d th e Cente r  fo r  th e Neura l  Basi s o f  Cognitio n 

Carnegi e Mello n Universit y 
Pittsburgh .  P A 1521 3 

m c c l e l l a n d + @ c i n u .  e d u 

The ide a tha t  th e huma n cognitiv e syste m migh t  consis t 
of  a  collectio n o f  reflexive ,  autonomous ,  encapsulate d 
module s servin g a  general-purpose ,  open-ende d 'centra l 
module '  wa s m a d e popula r  b y Fodo r  i n hi s book ,  'Th e 
modularit y o f  mind' ,  l i e evidenc e fo r  thi s vie w consiste d 
of  putativ e case s o f  so-calle d autonomou s processing , 
particularl y i n lexica l  acces s an d syntacti c parsing .  Th e 
evidenc e fo r  thi s autonom y ha s no t  hel d up ,  an d ther e i s 
no w a  wid e rang e o f  theor y an d dat a explorin g th e way s i n 
whic h multipl e source s o f  informatio n ca n b e 
simultaneousl y exploite d fo r  suc h purpose s a s 
segmentatio n o f  visua l  scene s int o objects ,  recognitio n o f 
phonemes ,  letters ,  an d words ,  an d assignmen t  o f  structura l 
relation s amon g constituent s o f  sentences . 

Yet  i t  woul d b e absur d t o suppos e tha t  ther e i s n o 
organizatio n t o th e cognitiv e system .  Th e separatio n o f 
th e primar y cortice s int o visual ,  somatosensory-motor , 
auditory ,  an d gustatory/olfactor y cortices ;  th e furthe r 
subdivisio n o f  th e visua l  syste m int o th e dorsa l  an d 
ventra l  streams ;  an d th e fragmentatio n o f  memory , 
language ,  an d readin g followin g circumscribe d lesion s t o 
th e brai n al l  sugges t  tha t  th e cognitiv e syste m i s certainl y 
not  'on e hug e undifferentiate d mas s o f  connectoplasm' . 

T wo o f  th e challenges ,  then ,  tha t  fac e cognitiv e 
scienc e an d cognitiv e neuroscienc e toda y ar e th e dua l 
challenge s o f  determinin g (1 )  h o w integratio n occur s 
withi n suc h a  highl y structure d system ,  an d (2 )  w h y a 
syste m tha t  i s s o integrativ e ha s suc h a  hig h degre e o f 
organization . 

The tal k wil l  conside r  wha t  ligh t  ca n b e she d o n thes e 
matter s b y considerin g optima l  Bayesia n approache s t o th e 
constructio n o f  interpretation s o f  inputs ,  give n th e 
propertie s tha t  gover n thei r  structure .  I t  wil l  tur n ou t  tha t 
fo r  som e cases ,  a t  least ,  optima l  organizatio n wil l  impl y a 
certai n kin d o f  functiona l  organization ;  th e resultin g 
physica l  organizatio n ca n the n b e understoo d a s reflectin g 
a wa y o f  realizin g th e functiona l  organizatio n wit h th e 
m i n i m u m allocatio n o f  hardwar e (specificall y wirin g i n 
th e for m o f  axona l  projection s tha t  carr y informatio n fro m 
on e plac e t o anothe r  i n th e brain) . 
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