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Rule s an d analogie s i n readin g aloud :  H o u g h do o peape l  red e g n e w wirds ? 

Sall y Andrew s (S.Andrews@unsw.edu.au ) 
School  o f  Psycholog y 

Universit y o f  Ne w Sout h Wales ,  Sydne y 2052 ,  Australi a 

Investigation s o f  ho w peopl e pronounc e nonword s 
provid e critica l  evidenc e abou t  th e natur e an d organizatio n 
of  lexica l  memory .  Traditiona l  symboli c model s o f  wor d 
recognition ,  instantiate d b y th e dua l  rout e model ,  assum e 
tha t  nonwor d pronunciation s ar e generate d from  abstrac t 
rule s representin g th e systemati c relationship s betwee n 
letter s an d sound s -  "grapheme-phonem e correspondence " 
( G P C)  rules .  Th e knowledg e representation s underlyin g 
generalisatio n performanc e ar e therefor e independen t  o f  thos e 
fo r  k n o w n lexica l  forms .  B y contrast ,  recen t  paralle l 
distribute d processin g (PDP )  model s assum e a  singl e 
knowledg e bas e acquire d throug h experienc e wit h words . 
Nonwor d pronunciation s ar e therefor e compute d b y wha t  i s 
effectivel y a n analog y mechanism :  the y ar e synthesise d from 
representation s fo r  simila r  words . 

Twent y year s o f  empirica l  researc h o n thes e issue s ha s 
faile d t o conclusivel y distinguis h betwee n dual-rout e an d 
analog y frameworks.  T o a  larg e degree ,  thi s failur e reflect s 
problem s i n clearl y operationalisin g wha t  i s mean t  b y " a 
rule "  i n a  manne r  tha t  allow s th e construc t  t o b e 
distinguishe d from  a n analogica l  mechanism . 

Th e recen t  developmen t  o f  computationa l 
implementation s o f  bot h theoretica l  frameworics  provide s 
th e precis e specificatio n necessar y t o resolv e thes e 
ambiguities .  Th e presen t  researc h wa s designe d t o provid e 
systemati c evidenc e abou t  th e natur e an d determinant s c f 
people' s nonwor d pronunciation s an d t o compar e thi s dat a 
wit h th e output s o f  Coltheart ,  Curtis ,  Atkin s an d Haller' s 
(1993 )  Dua l  Rout e Cascad e ( D R C )  mode l  an d Plaut , 
McClelland ,  Seidenber g an d Patterson' s (1996 )  P D P 
model .  Bot h model s hav e bee n demonstrate d t o b e capabl e 
of  producin g plausibl e nonwor d pronunciation s bu t  the y 
appea r  t o diflFe r  i n th e specifi c  pronunciation s tha t  the y 
assig n t o particula r  nonwords .  Th e P D P mode l  tend s t o 
produc e analog y pronunciation s fo r  nonword s tha t  ar e 
simila r  t o hig h frequency  exceptio n word s (e.g. ,  mon e an d 
hos t  ar e pronounce d lik e don e an d most) .  Suc h 
pronimciation s ar e no t  predicte d b y th e rule-base d procedur e 
of  th e D R C mode l  whic h assign s t o eac h graphem e th e 
pronunciatio n tha t  occur s i n th e larges t  numbe r  o f  words , 
regardless  o f  thei r  fi^uency  (i.e. ,  mon e an d hos t  ar e 
pronounce d lik e bon e an d cost) .  I n th e complet e D R C 
model ,  pronunciation s ar e jointl y determine d b y cascadin g 
rule-base d an d lexica l  procedure s explici t  simulation s o f  th e 
D RC m o d e !  wer e conducte d t o allo w direc t  compariso n 
wit h th e h u m a n data . 

I n th e first  experiment ,  subject s rea d a  lon g lis t  c f 
monosyllabi c nonword s constructe d t o factoriall y 
manipulat e th e pronunciatio n consistenc y o f  bot h th e initia l 
C(C)V -  an d final  -V(C) C units .  A  secon d experiment  use d 
a mor e refine d nonwor d se t  an d compare d performanc e whe n 
nonword s wer e name d alon e an d mixe d wit h words . 

I n bot h experiments ,  a t  leas t  8 5 % o f  nonword s base d o n 
inconsisten t  wor d bodie s wer e pronounce d i n accordanc e 
wit h G P C rule s b y almos t  al l  o f  a  relativel y larg e sampl e o f 
subjects .  Pronunciation s appeare d t o b e primaril y base d o n 
bod y unit s wit h minima l  influenc e from  th e consistenc y c f 
initia l  C(C)V -  units .  However ,  whe n nonword s wer e 
constructe d from  wor d bodie s tha t  onl y occu r  i n exceptio n 
word s (e.g. ,  jourt ,  talj) ,  irregula r  pronunciation s wer e a t 
leas t  a s c o m m o n a s regula r  pronunciations .  Regressio n 
analyse s showe d tha t  th e stronges t  predicto r  o f  whic h 
pronunciatio n peopl e assigne d wa s th e proportio n o f  regula r 
wor d neighbour s regardles s o f  thei r  frequency. 

Thus ,  i n contras t  t o th e prediction s o f  th e P D P model , 
peopl e almos t  neve r  produc e analogy-lik e pronunciation s 
fo r  word s wit h hig h frequency  exceptio n neighbours .  Th e 
D RC mode l  overestimate d th e proportio n o f  regular 
nonwor d pronunciations ,  bu t  successftill y  predicte d th e 
particula r  nonword s tha t  peopl e ar e mos t  likel y t o 
pronounc e irregularly .  Th e D R C mode l  therefor e provide s a 
much bette r  fit  wit h people' s performanc e tha n th e P D P 
model .  However ,  a  detaile d consideratio n o f  exactl y ho w 
th e D R C mode l  achieve s it s successfii l  simulatio n raise s 
question s abou t  it s psychologica l  validity . 

The mos t  fundamenta l  o f  thes e question s concern s th e 
basi s o f  th e model' s sensitivit y t o th e frequency  o f  wor d 
types .  Th e rul e extractio n algorith m tha t  generate s th e 
nonlexica l  knowledg e componen t  o f  th e mode l  require s 
repeate d presentatio n o f  th e tota l  vocabular y unweighte d fcr 
frequency  o f  occurrenc e i n natura l  language .  B y contrast ,  th e 
P DP mode l  i s traine d wit h word s weighte d accordin g t o 
thei r  natura l  languag e frequency.  I n thi s sense ,  th e D R C 
model' s abilit y  t o simulat e people' s apparen t  relianc e o n 
abstrac t  G P C rule s i s  a  direc t  reflectio n o f  it s trainin g 
regim e an d completel y finesses  th e questio n o f  h o w peopl e 
acquir e sensitivit y t o wor d type s whil e bein g expose d t o 
word s weighte d accordin g t o natura l  languag e frequency.  I n 
thi s sense ,  th e D R C mode l  appear s t o provid e a n accurat e 
descriptio n o f  th e knowledg e tha t  peopl e us e t o pronounc e 
nonwords ,  bu t  bring s u s littl e close r  t o understandin g ho w 
peopl e acquir e tha t  knowledge .  Thi s goa l  migh t  b e bes t 
achieve d b y investigatin g h o w a  P D P syste m ca n acquir e 
sensitivit y t o wor d type s unde r  naturalisti c trainin g 
conditions . 
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