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Incorporatin g Semantic s i n a  Connectionis t  Mode l  o f  Readin g Aloud : 

Surfac e Dyslexi c Behavio r  wit h a  Singl e Mechan is m 

Jay Mood y 
Departmen t  o f  Cognitiv e Science ,  051 5 

Universit y o f  California ,  Sa n Dieg o 
La Jolla,C A 92093-051 5 

j m o o d y @ c o g s c i . u c s d . e d u 

Thi s stud y investigate s th e mechanis m b y whic h Englis h 
word s ar e rea d aloud .  Buildin g o n th e previou s wor k o f 
Plaut .  McClelland ,  Seidenberg ,  &  Patterso n (1996) ,  a 
semanti c representationa l  laye r  i s incorporate d int o a 
connectionis t  mode l  tha t  map s orthographi c input s t o 
phonologica l  outputs .  W h e n lesioned ,  thi s networ k exhibit s 
behavio r  characteristi c o f  surfac e dyslexics . 

Background 

I n English ,  th e spelling-soun d mapping s fo r  man y bu t  no t  al l 
word s ca n b e describe d b y regula r  rules .  Fo r  example . 
whil e MINT ,  TINT ,  PRINT ,  an d STIN T al l  rhyme ,  PIN T i s 
pronounce d differently .  Th e dua l  mechanis m vie w o f  wor d 
readin g (Coltheart ,  Curtis ,  Atkins ,  &  Haller ,  1993 ;  Pinke r 
1991 )  propose s tha t  regula r  word s ar e rea d b y a  rule-base d 
mechanis m an d tha t  exceptio n word s ar e rea d b y a  lexica l 
look-u p procedure .  Consistenc y effect s (differentia l 
processin g o f  word s base d o n "neighboring "  word s o f 
simila r  orthography )  indicate ,  however ,  tha t  neithe r  regula r 
word s no r  non-word s ar e rea d b y a  rule-base d procedur e tha t 
i s independen t  fro m lexica l  access .  A  connectionis t  mode l 
develope d b y Seidenber g &  McClellan d (1989 )  an d 
improve d b y Plaut ,  e t  al .  (1996 )  provide s a  single -
mechanis m alternativ e t o th e dua l  mechanis m vie w tha t  no t 
onl y correctl y read s bot h regula r  an d exceptio n words ,  bu t 
als o cleanl y account s fo r  consistenc y effects . 

Whil e consistenc y effect s fal l  naturall y ou t  o f  th e 
connectionis t  model ,  i t  ha s bee n les s clea r  h o w suc h a  mode l 
woul d accoun t  fo r  th e behavio r  o f  patient s wit h acquire d 
readin g disorders .  I n on e disorder ,  surfac e dyslexia , 
patient s hav e relativel y spare d readin g o f  regula r  word s an d 
nonwords ,  bu t  poo r  readin g o f  exceptio n word s (whic h ar e 
regularized )  -  a s i f  th e rule-base d mechanis m wer e intac t 
but  th e lexica l  mechanis m wer e damaged .  Plaut ,  e t  al . 
(1996 )  not e tha t  surfac e dyslexi a i s ofte n accompanie d b y 
sever e semanti c impairment s an d sugges t  tha t  thi s disorde r 
coul d b e explaine d b y a  mode l  tha t  incorporate s semanti c 
representations ,  bu t  the y d o no t  actuall y includ e a  semanti c 
laye r  i n thei r  model . 

The Model 

T h e curren t  w o r k add s a  semanti c representationa l  laye r  t o 
thi s m o d e l  a n d demonstrates ,  i n a  ne twor k traine d o n a  to y 
languag e calle d Sheesh ,  behavio r  consisten t  wit h surfac e 
dyslexia .  S h e e s h i s constructe d ou t  o f  a  m i n i m a l  n u m b e r  o f 
letter s a n d s o u n d s i n orde r  t o kee p th e simulatio n tractable . 
W o r d s i n S h e e s h ar e assigne d pronunciation s s o tha t  th e 
spelling-soun d m a p p i n g s var y f r o m completel y regular ,  t o 

regula r  bu t  inconsisten t  (i.e .  wit h a  f e w inconsisten t 
neighbors) ,  t o irregular—wit h proportion s o f  eac h w o r d typ e 
tha t  approximat e thos e foun d i n English .  T h e w o r d s ar e 
randoml y assigne d binar y semanti c representations .  T h e 
architectur e o f  th e m o d e l  i s s h o w n i n Figur e 1 .  Becaus e 
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Figur e 1 :  T h e architectur e o f  th e m o d e l . 

children learn to speak before they learn to read, the weights 
f ro m semantic s t o phono log y (indicate d wit h bol d arrows ) 
ar e pre-traine d an d fixed. 

Results 

Wit h bot h pathway s (orthograph y t o phonology ,  an d 
orthograph y t o semantic s t o phonology )  traine d 
simultaneously ,  th e networ k learn s t o rea d al l  o f  th e word s 
of  Sheesh .  W h e n th e semanti c pathwa y i s lesioned ,  bu t  no t 
when th e phonologica l  pathwa y i s lesioned ,  th e networ k 
shows selectiv e impairmen t  o n exceptio n words ,  a s i s see n 
i n surfac e dyslexics .  Th e mode l  thu s add s a n additiona l  lin e 
of  suppor t  t o th e singl e mechanis m vie w o f  wor d reading . 
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