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Seria l  O rde r  i n Readin g Aloud :  Connectionis t  Model s an d Neighborhoo d Structur e 

Jeann e C .  Milosta n an d Garriso n W.  Cottrel l 
Computer  Scienc e &  Engineerin g 011 4 

Universit y  o f  Californi a Sa n Dieg o 
La Jolla.C A 92093-011 4 

{ j m i l o s t a , g a r y } @ c s . u c s d . e d u 

O v e r v i e w 

Dual-Rout e an d Connectionis t  model s o f  readin g hav e bee n 
at  odd s ove r  claim s a s t o th e correc t  explanatio n o f  th e read -
in g process .  Recen t  Dual-Rout e model s sho w a  position-of -
irregularit y latenc y effec t  (corroborate d b y subjec t  data )  fo r 
whic h i t  i s  claime d single-rout e connectionis t  model s can -
not  account .  A  refutatio n o f  thi s clai m i s presente d here , 
consistin g o f  networ k model s whic h d o sho w th e rank-orde r 
phenomena ,  plu s orthographi c neighborhoo d statistic s whic h 
explai n th e origi n o f  th e effect . 

I n th e D R C mode l  (Colthear t  an d Rastle ,  1994) ,  inpu t  i s  ac -
tivate d i n a  left-to-righ t  fashio n t o simulat e th e readin g direc -
tio n o f  English .  Activatio n from  bot h th e Grapheme-Phonem e 
Correspondenc e (GPC )  rul e rout e an d th e lexico n rout e wil l 
thu s begi n t o interac t  a t  th e earl y phoneme s first.  Fo r  word s 
wit h irregula r  pronunciation ,  informatio n conflictin g betwee n 
th e lexica l  an d G P C route s wil l  activat e differen t  phonemes , 
causin g word s wit h inconsistencie s t o b e pronounce d mor e 
slowly .  Wit h feedbac k t o th e lexicon ,  word s wit h irregulari -
tie s i n th e earl y phonem e position s wil l  hav e mor e conflic t  an d 
dela y tha n word s wit h endin g phonem e irregularities ,  wit h a 
linea r  orderin g b y position . 

I n contras t  t o th e claim s o f  th e dual-rout e advocates ,  sev -
era l  connectionis t  system s hav e bee n develope d t o mode l  th e 
orthograph y t o phonolog y proces s (Plau t  e t  al. ,  1996) .  Thes e 
connectionis t  model s provid e evidenc e tha t  th e task ,  wit h 
accompanyin g phenomena ,  ca n b e learne d throug h a  singl e 
mechanism .  Th e network s use d her e ar e base d o n th e feed -
forwar d network s o f  Plau t  e t  al . 

Experiments and Results 

For  networks ,  latenc y i s measure d b y outpu t  mea n square d 
erro r  ( M S E )  o f  exceptio n versu s regula r  contro l  words .  Fo r 
th e statistica l  neighborhood ,  Taraba n &  McClellan d neigh -
borhood s ar e define d a s word s containin g th e sam e vowe l 
groupin g an d final  consonan t  cluster ,  whil e Edit-Distance- 1 
neighborhood s ar e thos e word s whic h ca n b e generate d fro m 
th e targe t  wor d b y makin g on e change :  eithe r  a  lette r  substi -
tution ,  insertio n o r  deletion .  Fo r  eac h phonem e positio n w e 
compar e eac h wor d wit h irregularit y a t  tha t  positio n wit h it s 
neighbors ,  countin g th e numbe r  o f  enemie s (word s wit h alter -
nat e pronunciatio n a t  th e suppose d irregularity )  an d friend s 
(word s wit h pronunciatio n i n agreement) .  Th e Rati o colum n 
represent s th e valu e o f  (sam e pronunciation )  /  (sam e +  differ -
ent) . 

Bot h 2-syllabl e tes t  word s an d thei r  control s ar e thos e foun d 
i n (Colthear t  an d Rastle ,  1994) .  Th e 2-syllabl e networ k ap -

Tabl e 1 :  Averag e Statistica l  Neighborhood s 

Taraban&McClellan d 
Positio n 1 
Positio n 2 
Positio n 3 

Same Pronunciatio n 
(1 syllable ) 

0 
0.5 4 
1.3 3 

Enemie s 

17 
8.1 7 
7.3 3 

Rati o 

0 
0.0 6 
0.1 5 

Edit-Distanc e 1 
Positio n 1 
Positio n 2 
Positio n 3 
Positio n 4 
Positio n 5 

( 2 syllable ) 
0 
. 6 

.5 9 

.7 4 
. 5 

. 9 
3. 4 
.9 4 
.8 6 
. 5 

0 
.1 5 
.3 8 
.4 6 
. 5 

Phoneme Irregularit y Positio n 

Figur e 1 :  2-syllabl e networ k latenc y difference s 

pear s t o produc e approximatel y th e correc t  linea r  tren d i n 
th e namin g MSE/latenc y (Figur e 1) ,  althoug h th e result s dis -
playe d ar e no t  monotonicall y decreasin g wit h position .  H o w -
ever ,  neithe r  ar e th e result s presente d b y Coltheart ,  whe n eac h 
experimen t  i s take n separately .  Fo r  correc t  analysis ,  severa l 
"subject "  network s shoul d b e trained ,  wit h forma l  linea r  tren d 
analysi s the n performe d wit h th e resultin g data .  Thes e furthe r 
simulation s ar e currentl y bein g undertaken . 
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