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Syn tac t i c C o m p r e h e n s i o n : 

Prac t i c e M a k e s Per fec t  a n d F r e q u e n c y M a k e s F lee t 

Mar k F .  St .  Joh n 
Departmen t  o f  Cognitiv e Scienc e 

Universit y  o f  California ,  Sa n Dieg o 
UJoUa .C A 9209 3 

Morto n An n Gernsbache r 
Departmen t  o f  Psycholog y 

Universit y  o f  Wisconsin ,  Madiso n 
Madison .  WI5370 6 

Abstrac t 

Passive and cleft-object constructions are harder to 
comprehen d an d breakdow n mor e easil y unde r  stres s 
or  brai n damag e tha n activ e an d cleft-subjec t 
constructions .  Ar e the y harde r  becaus e the y requir e 
specia l  comprehensio n processe s tha t  ar e localize d i n 
brai n area s damage d i n aphasia ,  becaus e the y require 
greate r  centra l  processin g edacit y tha t  i s  reduce d i n 
aphasia ,  o r  becaus e the y ar e simpl y les s frequen t  an d 
therefor e les s wel l  practice d an d mor e easil y disrupte d 
by brai n damage ? A  P D P mode l  o f  th e word-by-wor d 
comprehensio n proces s demonstrate s tha t  les s 
frequentl y traine d construction s ar e learne d mor e 
slowl y (thoug h eventuall y mastered )  an d brea k dow n 
mor e easily .  Th e mode l  employe d a  simpl e recurrent 
networ k architectur e simila r  t o St .  Joh n an d 
McClellan d (1990) .  Th e mode l  wa s traine d o n 
15,91 2 instance s o f  fou r  sentenc e construction s 
(simpl e active ,  simpl e passive ,  cleft-subject ,  an d 
cleft-object) .  Th e model' s tas k wa s t o determin e th e 
agen t  an d patien t  o f  a  presente d sentence .  O n e 

constructio n wa s arbitraril y  chose n t o b e traine d 8 
lime s mor e frequentl y tha n th e others .  Th e hig h 
frequenc y constructio n wa s mastere d first,  thoug h al l 
wer e mastere d eventually .  Generalizatio n t o ne w 
sentence s wa s high ,  demonstratin g master y o f  th e 
synta x rathe r  tha n memorizatio n o f  th e trainin g 
instances .  Followin g training ,  processin g breakdow n 
was simulate d b y addin g uniforml y distribute d nois e 
t o th e unit s i n th e hidde n laye r  o f  th e network .  Th e 
lo w frequenc y construction s wer e mor e pron e t o erro r 
tha n th e hig h frequenc y construction .  Sentenc e 
lengt h als o increase d learnin g tim e an d th e potentia l 
fo r  breakdown .  Frequenc y an d lengt h ar e simpl e bu t 
powerfu l  factor s throughou t  cognition ;  th e mode l 
demonstrate s tha t  the y ca n als o b e powerfu l  factor s i n 
norma l  an d aphasi c languag e comprehension . 
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