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I n t r o d u c t i o n 

Th e debat e surroundin g th e effect s o f  ag e a t  tim e o f 
languag e learnin g ha s a  lon g traditio n i n psycholinguistics , 
wit h man y researcher s arguin g tha t  youn g learner s acquir e 
languag e i n a  differen t  manne r  tha n matur e learner s (e.g. , 
Johnso n &  Newport ,  1989 ;  Newport ,  1990 ;  se e Sno w & 
Hoefnagel-Hohle ,  197 8 fo r  a n alternativ e view) .  I n a n 
attemp t  t o identif y th e effect s o f  ag e o n th e processin g o f 
language,  Dufour ,  Newport ,  an d Medi n (1990 )  investigate d 
h o w adult s an d childre n diffe r  i n thei r  capacit y t o produc e 
nove l  languag e inpu t  (i.e. ,  sign s fro m A S L ) .  The y foun d 
tha t  adult s wer e abl e t o produc e th e inpu t  almos t  perfectly , 
whil e childre n (3 -  an d 4-year-olds )  coul d onl y produc e par t  o f 
th e input .  Thi s suggest s tha t  th e differenc e betwee n childre n 
and adult s i s  quantitativ e i n nature ,  adult s remembe r  mor e o f 
th e inpu t  tha n childre n do .  However ,  analyse s o f  th e error s 
made b y th e participant s suggeste d tha t  adults '  an d children' s 
conceptio n o f  a n appropriat e productio n wa s radicall y 
different .  Adults '  error s wer e predominantl y replacement s 
(e.g. ,  producin g th e han d configuratio n fro m a  previousl y 
see n sign )  whil e children' s error s wer e predominantl y 
omission s (e.g. ,  no t  producin g th e han d configuratio n o f  th e 
sign )  suggestin g tha t  th e differenc e betwee n childre n an d 
adult s i s qualitativ e i n nature ;  childre n remembe r  th e inpu t 
differentl y tha n adult s do .  Dufou r  an d hi s  colleague s 
hypothesize d tha t  thes e difference s ma y ultimatel y b e 
advantageou s fo r  languag e acquisitio n durin g childhood . 

PDP Models and Language 

Connectionis t  model s ar e frequentl y use d t o simulat e 
th e languag e acquisitio n proces s o f  childre n (e.g. ,  Plunket t 
& M a r c h m a n ,  1991 ,  1993) .  E lma n (1990 ,  1993 ) 
demonstrate d tha t  recurren t  network s ca n lear n syntacti c 
structur e bu t  tha t  thes e model s achiev e thei r  bes t 
performanc e unde r  incrementa l  trainin g conditions ;  i.e. , 
when th e inpu t  t o th e networ k i s presente d i n incrementa l 
step s instea d o f  al l  a t  once .  Elma n (1993 )  conclude d tha t 
when thi s patter n i s implemente d usin g a  workin g memor y 
spa n constraint ,  i t  i s  comparabl e t o th e languag e acquisitio n 
proces s o f  youn g children .  O n e questio n w e wis h t o addres s 
i n thi s pape r  is :  Ca n a  singl e neura l  networ k architectur e 
accoun t  fo r  th e performanc e o f  bot h adult s an d childre n o n 
th e productio n o f  nove l  languag e input ? 

Simulating Age Difference Effects 

O ne o f  th e specifi c  goa l  o f  thi s researc h i s t o examin e 
h o w th e performanc e o f  three-yea r  old s an d adult s ca n b e 
simulate d usin g onl y on e neura l  networ k architecture .  Tha t 
is ,  h o w mus t  th e networ k b e se t  (e.g. ,  learnin g rate ,  siz e o f 

th e hidde n layer ,  numbe r  o f  trainin g epochs )  i n orde r  t o 
captur e th e capacit y o f  bot h adult s an d childre n o n thi s nove l 
languag e inpu t  productio n task ? T w o experiment s wer e 
conducte d l o investigat e thes e questions .  I n Experimen t  1 , 
three-laye r  feedforwar d network s wer e traine d o n th e sign s 
use d i n th e Dufou r  e t  al .  stud y t o examin e whethe r  th e tas k 
coul d be  simulate d an d th e network s coul d reproduc e th e typ e 
of  error s mad e b y bot h ag e groups .  I n Experimen t  2 ,  three -
laye r  feedforwar d network s wer e traine d o n th e dat a fo r  eac h 
of  th e thre e ag e group s studie d b y Dufou r  e t  al .  Th e dat a fo r 
eac h ag e grou p wa s the n teste d o n eac h o f  th e othe r  ag e 
grou p network s (e.g. ,  th e dat a fro m th e 3-year-old s wa s 
presente d t o th e traine d 4-year-ol d an d adul t  networks) .  Th e 
result s indicat e tha t  (1 )  replacemen t  an d omissio n error s ca n 
be simulate d withi n a  singl e neura l  networ k architectur e an d 
(2 )  network s traine d o n age-specifi c  dat a ca n generaliz e t o th e 
dat a fro m othe r  ag e groups .  Thi s patter n o f  result s sugges t 
tha t  althoug h th e differenc e betwee n adult s an d childre n 
appea r  t o b e qualitativ e i n nature ,  i t  ma y i n fac t  b e 
quantitative . 
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