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Introductio n 

For  th e las t  te n years ,  th e Englis h pas t  tens e ha s bee n a n 
importan t  test-cas e i n th e debat e betwee n rule-base d an d 
connectionis t  account s o f  huma n languag e processin g 
(Pinker ,  1991 ;  Rumelhar t  an d McClelland ,  1986) .  Th e 
wor k w e repor t  her e focuse s o n a  particula r  psychologica l 
propert y o f  regula r  an d irregula r  pas t  tens e veibs ;  namel y 
th e demonstratio n tha t  regularl y inflecte d verb s prim e thei r 
stem s wherea s irregula r  verb s d o no t  (Marslen-Wilson , 
Har e an d Olde r  1993 ;  Stanner s e t  al .  1979) .  Thi s resul t  ha s 
been interprete d a s supportin g a  dua l  mechanis m accoun t 
(Pinker ,  1991 )  i n whic h th e pas t  tense s o f  regula r  verb s ar e 
generate d b y a  rule-base d mechanism ,  wherea s irregula r 
past  tense s ar e store d i n a n associativ e memor y system . 
Our  purpos e her e i s t o investigat e whethe r  thes e 
representationa l  difference s betwee n regula r  an d irregula r 
verb s ca n b e accounte d fo r  b y a  singl e mechanism , 
connectionis t  model . 

Network and Analysis 

We traine d a  feed-forwar d networ k t o m a p fro m a 
phonologica l  representatio n o f  a  ste m o r  inflecte d ver b t o 
an abstrac t  representatio n o f  th e verb' s semantic s an d 
tense .  Thi s tas k i s analogou s t o th e comprehensio n o f  th e 
Englis h inflectiona l  morphology ;  th e revers e o f  th e 
mappin g investigate d b y Cottrel l  an d Plunket t  (1991) .  Th e 
trainin g se t  consiste d o f  98 8 Englis h monosyllabi c verb s 
(11.4 % o f  whic h wer e irregular) ,  wit h th e networ k bein g 
traine d o n bot h ste m an d pas t  tens e forms .  A n additiona l 
110 regula r  verb s wer e presente d i n on e for m only ,  t o 
allo w testin g o f  th e network' s generalizatio n abilities . 

Followin g trainin g th e networ k generate d th e appropriat e 
semanti c vecto r  an d tens e fo r  ove r  9 7 % o f  th e verb s i n th e 
trainin g set .  Th e networ k als o identifle d ove r  8 5 % o f  th e 
nove l  form s o f  familia r  verbs ,  indicatin g tha t  i t  wa s abl e t o 
use th e regula r  inflectio n productively . 

To investigat e th e representation s forme d b y th e 
network ,  th e hidde n uni t  activation s produce d i n respons e 
t o regula r  an d irregula r  verb s wer e recorded .  Measurin g th e 
R MS differenc e betwee n th e patte m o f  activatio n produce d 

fo r  stem s an d pas t  tense s show s signiflcan t  difference s i n 
th e wa y tha t  th e networ k represent s regula r  an d irregula r 
verbs .  Th e representatio n o f  th e pas t  tens e wa s mor e 
simila r  t o th e representatio n o f  th e ste m fo r  regula r  tha n fo r 
irregula r  verbs .  Thi s differenc e wa s greate r  tha n woul d b e 
expecte d o n th e basi s o f  phonologica l  similarit y betwee n 
ver b stem s an d pas t  tenses .  Sinc e th e degre e o f  overla p 
betwee n tw o distribute d representation s correlate s wit h th e 
magnitud e o f  primin g observe d i n a  networ k (Masso n 
1995) ,  thi s flnding  provide s a  straightforwar d accoun t  o f 
th e reduce d primin g observe d fo r  irregula r  verbs . 

The networ k therefor e suggest s tha t  behaviora l  an d 
representationa l  difference s betwee n regula r  an d irregula r 
verb s nee d no t  impl y differen t  processin g mechanisms . 
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