
T h e Dual-Rout e Mode l  o f  th e Englis h Pas t  Tens e 

Anothe r  Cas e W h e r e Default s Don' t  Hel p 

Ramin Charles Nakisa (ramin@PSY.OX.AC.UK) 
Ulrik e Hah n (ulrike.hahn@psy.ox.ac.uk ) 

Departmen t  o f  Experimenta l  Psycholog y 
Oxfor d Universit y 
Sout h Park s Roa d 
Oxfor d O X 1 3 U D 

I n recen t  years ,  inflectiona l  morpholog y ha s becom e a  test -
in g groun d fo r  proponent s o f  rule-base d an d associativ e ac -
count s o f  languag e (Pinker ,  1993 ;  Plunket t  &  Marchman , 
1993 ;  Marcus ,  Brinkmann ,  Clahsen ,  Wiese ,  &  Pinker ,  1995) . 
The respectiv e advantage s o f  patter n associato r  an d rule -
base d model s hav e le d Pinke r  (Pinker ,  1991 )  t o propos e a 
hybrid ,  dual-rout e mode l  encompassin g bot h a  patter n as -
sociato r  an d a  symboli c rul e component .  Th e patter n asso -
ciato r  componen t  i s motivate d b y th e fact s tha t  Englis h ir -
regula r  past-tens e form s c o m e i n group s o r  cluster s exhibit -
in g phonologica l  subregularitie s (e.g. ,  "string-strung" ,  "sling -
slung" ,  "sting-stung" )  an d tha t  huma n subject s produc e irreg -
ular s o n pseudowor d generalizatio n task s i f  th e pseudowor d 
i s sufficientl y simila r  t o existin g irregular s (e.g. ,  "spling "  -
"splung") .  Th e rul e rout e i s require d t o captur e th e fac t  tha t 
unusua l  soundin g pseudoword s (e.g. ,  "ploamph" )  ar e regu -
larize d withou t  problem ;  a  fac t  assume d t o b e a t  odd s wit h 
similarity-dependen t  pattem-associato r  accounts . 

The dual-rout e accoun t  i s presente d a s a  genera l  mode l 
whic h i s no t  onl y applicabl e t o othe r  languages ,  bu t  see n a s 
crucia l  fo r  language s wit h so-calle d minorit y default s (Mar -
cus e t  al ,  1995) .  I n thes e languages ,  suc h a s Germa n an d 
Arabic ,  th e regula r  constitute s th e minorit y o f  form s i n th e 
language .  Th e crucia l  rol e o f  th e rul e rout e stem s fro m th e 
suppose d inabilit y  o f  patter n associator s a s statistica l  device s 
t o extrac t  th e appropriat e defaul t  regularit y fro m th e data .  Th e 
comparativ e succes s o f  connectionis t  model s o f  Englis h relie s 
on th e contingenc y that ,  here ,  th e defaul t  suffi x  /ed /  happen s 
t o b e th e mos t  frequen t  plura l  type . 

Recent  modellin g wor k ha s investigate d thes e latte r  claim s 
and foun d the m wanting .  Nakis a an d Hah n (Nakis a & 
Hahn,  1996 )  implemente d thre e associativ e model s o f  th e 
German plura l  syste m an d compare d thei r  performance s wit h 
thei r  correspondin g dual-route ,  associativ e +  symboli c de -
faul t  models .  Give n tha t  a  dual-rout e mode l  offer s tw o com -
putationa l  resource s rathe r  tha n one ,  i t  wa s somewha t  sur -
prisin g t o find  tha t  al l  thre e dual-rout e model s performe d 
wors e tha n thei r  single-route ,  purel y associativ e counterparts . 
Furthermore ,  i n testin g th e model s o n a n artificia l  language , 
Nakis a an d Hah n demonstrate d tha t  dual-rout e model s re -
quir e particula r  distribution s o f  item s i n phonologica l  spac e 
i n orde r  t o generalis e mor e accuratel y tha n purel y associativ e 
models .  Comparin g th e outpu t  o f  th e simpl e an d dual-rout e 
models ,  i t  wa s foun d tha t  the y differe d i n thei r  prediction s 
onl y fo r  regular s tha t  forme d shell s aroun d cluster s o f  irreg -
ulars .  B y maximisin g th e numbe r  o f  thes e "interfacial "  reg -
ular s relativ e t o th e othe r  regulars ,  dual-rout e model s star t  t o 

outperfor m purel y associativ e models .  A n analysi s o f  th e dis -
tributio n o f  Germa n noun s i n phonologica l  spac e revealed , 
contrar y t o th e claim s o f  Marcu s e t  al .  (1995) ,  tha t  thes e 
form s d o no t  hav e th e distributio n require d fo r  th e dual-rout e 
model  t o outperfor m th e simpl e associativ e mode l  o n gener -
alisation .  Subsequently ,  th e sam e resul t  wa s foun d fo r  th e 
Arabi c plura l  system ,  where ,  again ,  addin g a  rule-rout e lead s 
t o decrease d generalisatio n performanc e (Plunket t  &  Nakisa , 
I n press) . 

Thi s curren t  wor k present s ne w simulatio n result s wid i  En -
glish ,  whic h i s th e languag e fo r  whic h th e dual-rout e mode l 
was originall y devised .  W e hav e foun d tha t  single-rout e mod -
el s generalise d a s wel l  a s th e dual-rout e model ,  wit h single -
rout e an d dual-rout e model s scorin g abou t  9 5 % correc t  fo r 
th e Nosofsk y generalise d contex t  mode l  an d thre e laye r  per -
ceptron .  Onl y fo r  th e simples t  patter n associato r  — a  neares t 
neighbou r  classifie r  — di d th e generalisatio n performanc e o f 
th e dual-rout e mode l  excee d tha t  o f  th e single-rout e model . 
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