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Introductio n 

Ovenegulaiizatio n (OR )  error s an d U-shape d learnin g 
durin g pas t  tens e acquisitio n hav e bee n use d t o suppor t  th e 
model  o f  a  symbobc ,  tw o proces s syste m o f  learnin g 
requirin g bot h rul e us e an d memorization .  Beginnin g wit h 
tiie  wor k o f  RumeUiar t  an d McClellan d (1986) , 
cormectionis t  network s hav e attempte d t o mode l  thes e 
phenomen a wit h varyin g degree s o f  success .  W e examin e 
th e abilit y  o f  Kanerva' s (1988 )  spars e distribute d memor y 
( S D M)  t o simulat e Palerm o an d Howe' s (1970 ;  hereafte r 
P & H)  experimenta l  analog y t o pas t  tens e acquisition . 
S D M,  lik e flie  cormectionis t  networks ,  doe s no t  explicitl y 
encod e rules ,  therefore ,  i f  i t  i s  abl e t o simulat e P&H' s 
behaviora l  data ,  th e plausibilit y o f  a  sub-symbolic ,  on e 
proces s accoun t  wil l  b e strengthened . 

Sparse Distributed Memory 

S DM (Kanerva ,  1988 )  i s a  content-addressabl e associativ e 
m e m o ry syste m i n whic h onl y a  small ,  rando m subse t  o f  al l 
possibl e addresse s i s realize d a s "hard "  locations .  Durin g 
storage ,  th e probabilit y  i s smal l  tha t  a n exac t  matc h wil l  b e 
foun d fo r  a  targe t  addres s amon g th e har d locations ,  s o th e 
dat a i s store d a t  har d location s whic h ar e "near "  th e targe t 
usin g a  kin d o f  superposition .  A  simila r  proces s occur s 
durin g retrieva l  whe n th e dat a from  th e targe t  address' s 
neighborin g har d location s ar e summed .  Th e us e o f 
superpositio n an d summatio n allow s S D M t o maintai n a 
hig h leve l  o f  fidelity  despit e th e many-to-man y mapping s 
betwee n addresse s an d har d locations .  Fo r  th e sam e 
reason s S D M i s  abl e t o exhibi t  gracefu l  degradation , 
prototyp e extractio n an d nois e suppression . 

Our  implementatio n o f  S D M incorporate s nois e durin g 
storag e an d retrieval ,  an d a s such ,  i s  a  modificatio n o f 
Kanerva' s model .  Ou r  belie f  tha t  nois e i s a  critica l  fector  i n 
learnin g ,  whos e eflfect s diminis h a s learnin g proceeds ,  le d 
t o a  strateg y o f  deaeasin g nois e durin g ou r  simulations . 

SDM Simulations of Palermo & Howe (1970) 

S DM wa s use d t o simulat e P&H' s paire d associate s 
learnin g tas k i n whic h adul t  subject s wer e presente d wit h 
bot h regula r  (rul e governed )  stimulus-respons e pair s an d 
mor e frequent  irregula r  pair s whic h wer e exception s t o th e 
rule .  Notably ,  th e compositio n o f  th e trainin g an d testin g 

material s di d no t  chang e throug h th e cours e o f  th e 
experiment ,  i.e. ,  ther e wer e n o shift s i n frequency  o f 
presentatio n ove r  trials .  S D M wa s abl e t o mimi c P&H' s 
behaviora l  dat a i n a  numbe r  o f  critica l  areas .  (1 )  Bot h 
P&H' s subject s an d S D M learne d th e irregular s muc h 
soone r  an d bette r  tha n th e regula r  pairs .  (2 )  S D M wa s abl e 
t o matc h th e O R rate s foun d amon g P&H' s subjects .  (3 ) 
S DM rephcate d th e frequency  eflfect s exhibite d b y P&H' s 
subjects :  a s frequency  o f  presentatio n increased ,  bot h 
acquisitio n rate s an d O R rate s decreased .  (4 )  Ther e wa s n o 
evidenc e o f  U-shape d learnin g eithe r  i n P&H' s subject s o r 
th e S D M simulations . 

Discussion 

OR error s hav e receive d muc h attentio n i n th e debat e 
betwee n symboli c an d connectionis t  approache s t o 
cognition .  Th e wor k presente d her e doe s no t  resolv e th e 
debate ,  bu t  SDM' s succes s a t  modelin g P&H' s behaviora l 
dat a doe s sugges t  tha t  a  sub-symboli c approac h i s 
plausible .  W e ar e currentl y workin g t o determin e ho w wel l 
thi s on e proces s syste m i s abl e t o mode l  othe r  memor y 
phenomen a includin g interferenc e an d recognition . 

A n interestiii g behaviora l  questio n i s als o raise d b y thi s 
study .  Whil e i t  seem s clea r  tha t  O R error s ar e no t  confine d 
t o languag e acquisition ,  P&H' s stud y provide s n o evidenc e 
tha t  U-shape d learnin g exist s outsid e thi s domain .  I n 
addition ,  th e chil d languag e acquisitio n dat a sugges t  tha t 
whil e U-shape d learnin g i s eviden t  i n som e children ,  i t  ma y 
be a n exceptiona l  occurrence .  So ,  th e questio n o f  whethe r 
U-shape d learnin g i s a  genera l  cognitiv e phenomenon ,  o r 
eve n characteristi c o f  languag e acquisition ,  remain s t o b e 
answered . 
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