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Singl e M e c h a n i s m =  Singl e Representation ? N o ! ! 

Jeffrey L. EInian and Mary L. Hare 

Cente r  fo r  Researc h i n Languag e 052 6 
Universit y  o f  California ,  Sa n Dieg o 

La Jolla.C A 9209 3 
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Introductio n 

A great deal of recent discussion in the language processing 
literatur e ha s addresse d th e questio n o f  whethe r  a  singl e 
mechanis m i s sufficien t  t o accoun t  fo r  patterne d behavio r  i n 
languag e o r  whethe r  multipl e mechanism s ar e required . 
Much o f  thi s attentio n ha s focusse d o n th e cas e o f  th e pas t 
tens e i n Englis h (Har e &  Elman ,  1995 ;  Marcu s e t  al. ,  1992 ; 
Pinke r  &  Prince ;  1988 ;  Plunket t  &  Marchman ,  1993 ;  Rumel -
har t  &  McClelland ,  1986) ,  althoug h th e sam e issu e clearl y 
arise s i n man y othe r  area s o f  language . 

In a recent paper involving PET methodology Jaeger et al. 
(1996 )  clai m t o hav e discovere d dat a whic h argu e strongl y 
agains t  th e singl e mechanis m o r  connectionis t  approac h an d 
weakl y i n favO T o f  a  perhap s modifie d versio n o f  th e dua l 
mechanis m (rule-base d plu s associatio n network )  approach . 
The clai m o f  thi s pape r  wa s tha t  a  dua l  mechanis m approac h 
predict s tha t  distinc t  brai n area s woul d b e involve d i n pro -
cessin g regular s an d irregulars ,  wherea s a  singl e mechanis m 
approac h predict s identica l  pattern s o f  aictivit y durin g th e 
processin g o f  bot h classe s o f  verbs .  Jaege r  e t  al .  foun d tha t 
althoug h ther e wa s substantia l  overla p i n th e brai n region s 
tha t  wer e activ e whil e processin g bot h classe s o f  verbs ,  ther e 
wer e als o area s whic h wer e mor e activ e whil e processin g 
one bu t  no t  th e other . 

Unfortunately, data of the sort reported by Jaeger and her 
colleague s d o no t  i n fac t  distinguis h betwee n th e hypothese s 
i n th e manne r  tha t  i s  claimed .  Th e purpos e o f  th e presen t 
not e i s t o examin e th e underlyin g premis e whic h motive d 
tha t  study ,  an d t o demonstrate—bot h logicall y an d empiri -
cally—tha t  th e result s tha t  wer e obtaine d ar e necessaril y  t o 
be expecte d fo r  bot h classe s o f  model s 

Simulation Model 

A feed-forward network was taught the present/past relation-
shi p fo r  98 2 verb s (9 3 irregular ,  88 9 regular) .  Frequenc y o f 
presentatio n fo r  eac h ver b wa s base d o n th e lo g o f  it s  fre -
quenc y i n th e Cele x database .  Afte r  200 0 epoch s o f  training , 
homophone s wer e eliminate d an d th e 94 4 non-homophoni c 
form s wer e presente d t o th e networic .  Th e activation s o f  th e 
30 hidde n unit s wer e recorded .  A  multipl e regressio n wa s 
carrie d ou t  ove r  th e hidde n uni t  vector s t o se e h o w th e hid -

den units '  activit y correlate d wit h th e regular/irregula r  dis -
tinction .  Th e partia l  correlation s ar e quantitativel y smal l 
but  1 5 o f  th e 3 0 units '  activit y i s significantl y correlate d 
wit h th e regular/irregula r  statu s o f  th e inpu t  (Positiv e cor -
relation s indicat e unit s whic h ar e primaril y activ e durin g 
processin g o f  irregula r  ver b forms ;  negativ e conelation s 
indicat e unit s whic h ar e primaril y activ e fo r  regula r  verbs) . 
As wa s als o foun d i n th e Jaege r  e t  al .  study ,  mor e unit s 
appea r  t o b e activ e whil e processin g irregular s tha n regu -
lars . 

We conclude, therefore, that merely demonstrating differ-
entia l  brai n activit y i n respons e t o differen t  type s o f  stim -
ul i  doe s no t  distinguis h betwee n th e single -  an d th e dual -
mechanis m hypotheses .  Localizatio n dat a o f  th e sor t  pre -
sente d s o fa r  argu e onl y tha t  stimulu s difference s whic h 
produc e difference s i n behavio r  mus t  als o produc e differ -
ence s i n brai n activity ,  an d d o no t  spea k t o th e unitar y o r 
non-unitar y natur e o f  brai n mechanisms . 
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