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Pas t  Tens e Pr im in g i n a n Auto-Associativ e N e t w o r k 

Mary L. Hare' and William D. Marslen-Wilson^ 

'Cente r  fo r  Researc h i n Language ,  U C Sa n Diego ,  L a JoUa ,  C A 9209 3 
hare@crl.ucsd.ed u 

^Dept .  o f  Psychology ,  Birkbec k College ,  Universit y  o f  Londo n 
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Introductio n 

In cross-modal priming experiments, we find that present 
tens e verb s reliabl y prim e thei r  stem s wit h n o differenc e 
betwee n regular s an d irregulars .  I n th e pas t  tense ,  althoug h 
ther e i s stil l  primin g i n bot h cases ,  th e effec t  i s  smalle r  i n th e 
irregula r  verbs ,  an d th e differenc e betwee n regula r  an d irreg -
ula r  i s  significan t  Thi s differenc e i n th e abilit y  o f  irregula r 
past  tens e verb s t o prim e thei r  stem s migh t  b e take n a s evi -
denc e fo r  tw o mechanism s i n th e productio n o f  th e pas t  tens e 
(cf .  Prasad a an d Pinker ,  1993 ;  Prasada ,  Pinke r  an d Snyde r 
1990) . 

We show that these results are less of a challenge to the uni-
for m mechanis m accoun t  tha n a  superficia l  readin g migh t 
indicate .  W e find  tha t  i t  i s  th e differenc e i n th e exten t  t o 
whic h th e verb s o f  th e dat a se t  shar e th e regularitie s an d sub -
regularitie s o f  th e inflectiona l  system ,  an d no t  an y distinctio n 
i n th e mechanism s o f  representatio n an d learning ,  tha t  lead s 
t o difference s i n th e stem-inflectio n relationships . 

Priming in an Autoassociator 

We model these results with an auto-associative network, in 
whic h th e inpu t  an d outpu t  ar e identical .  Thi s architecture , 
wit h a  reduce d numbe r  o f  hidde n units ,  ca n forc e a  networ k 
t o extrac t  generalization s abou t  th e dat a s o tha t  i t  wil l  b e 
most  successfu l  a t  reconstructin g thos e pattern s whic h mos t 
full y  shar e i n th e subregularitie s o f  th e dat a set .  W e traine d 
th e networ k o n 90 0 regula r  an d 10 0 inegula r  verbs .  Fre -
quenc y o f  presentatio n o f  th e irregula r  verb s varie d accord -
in g t o frequenc y o f  occurrenc e i n th e L O B corpus .  Th e 
networ k wa s traine d t o produc e bot h ste m an d pas t  tens e i n 
respons e t o ste m an d pas t  tens e a s input ,  t o produc e th e ste m 
i n respons e t o th e stem ,  an d t o produc e th e pas t  tens e i n 
respons e t o di e pas t  tense .  Ther e wa s n o crossin g o f  catego -
ries ,  howeve r  -  th e networ k wa s neve r  traine d t o produc e th e 
ste m i n respons e t o onl y th e pas t  tense ,  o r  th e pas t  tens e onl y 
i n response  t o th e stem .  Thi s tas k wa s reserve d becaus e i t 
wil l  b e use d i n th e testin g phase :  W e tak e i t  t o b e th e equiva -
lent ,  i n th e network ,  o f  th e primin g task . 

In a test of stem/stem identity priming, the complete set of 
ver b stem s wa s presente d t o th e network ,  an d erro r  wa s col -
lecte d o n th e ste m pattern s o n th e output .  Averag e erro r  wa s 

compute d fo r  th e regula r  an d irregula r  ver b classes .  Th e 
result s o f  th e I D primin g tes t  showe d n o differenc e i n erro r 
betwee n th e regula r  an d th e irregula r  ver b stems .  Sinc e w e 
assume a  correlatio n betwee n erro r  i n thi s tas k an d prim -
in g i n a  lexica l  decisio n task ,  thi s resul t  predict s tha t  bot h 
regula r  an d irregula r  verb s shoul d sho w equivalen t  result s 
i n identit y priming . 

The network was then tested on the past tense/stem prim-
in g task .  Th e averag e erro r  wa s compute d fo r  th e regula r 
an d irregula r  classe s o f  ver b stems .  I n thi s case ,  i n contras t 
t o th e result s i n th e I D primin g task ,  ther e wa s a  clea r  dif -
ferenc e i n th e degre e o f  erro r  fo r  regula r  an d irregula r 
verbs .  Althoug h fo r  bot h ver b classe s th e erro r  i n th e past -
tense/ste m primin g simulatio n i s highe r  tha n i n th e I D 
primin g task ,  erro r  fo r  th e regula r  verb s i s lower ,  a t  al l 
point s i n training ,  tha n th e erro r  fo r  th e regular  verbs .  Thi s 
parallel s th e experimenta l  results ,  wher e primin g wa s sig -
nificantl y lowe r  wit h irregula r  pas t  tens e prime s tha n whe n 
th e pas t  tens e prim e wa s a  regula r  verb . 

We discuss these results in reference to experimental 
result s (Seidenber g an d Bruck ,  1990 ;  Prasada ,  Pinke r  an d 
Snyde r  1990 )  suggestin g tha t  the y ar e consisten t  wit h th e 
behavio r  o f  a  singl e mechanis m sensitiv e t o grade d effect s 
of  frequenc y an d consistency . 
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