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Frequency ,  Competit io n an d Lexica l  Representatio n 
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9500 Gilma n Drive ,  L a Jolla ,  C A 9209 3 US A 

phone :  61 9 -  53 4 269 5 
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Abstract 

Liann e Older ,  Michae l  For d 

Willia m Marslen-Wilso n 
Centr e fo r  Speec h an d Languag e 

Psycholog y Department ,  Birkbec k Colleg e 
Male t  Street ,  London ,  WCI E 7H X 

phone:  44-171-631-637 2 
w.marslen-wilson@psyc.bbk.ac.u k 

An importan t  issu e i n recen t  wor k o n lexica l  representatio n i s 
whethe r  inflecte d pas t  tens e form s ar e represente d a s singl e unit s 
or  i n morphologicall y decompose d form ,  an d whethe r  thi s varie s 
accordin g t o th e regulartit y o f  th e fonn s involved .  W e investigate d 
thi s b y lookin g a t  competito r  effect s betwee n homophoni c pas t 
tens e form s (paced/paste ,  made/maid )  wher e w e varie d th e 
relativ e frequencie s o f  th e pas t  tens e for m an d it s homophoni c 
competitor .  I n particular ,  i f  regula r  form s ar e represente d i n 
morphological y decompose d form ,  a s i s  widel y argued ,  an d 
irregula r  form s ar e liste d a s singl e units ,  thi s shoul d lea d t o 
contrastin g effects .  T o investigat e thi s w e use d tw o task s -  writin g 
t o dictatio n an d cros s moda l  primin g t o compar e frequenc y 
effect s fo r  regula r  an d irregula r  forms .  Th e result s fo r  bot h typ e o f 
experimen t  wer e highl y consistent ,  showin g paralle l  effect s o f 
frequency  fo r  bot h regula r  an d irregula r  forms .  W e discus s th e 
implication s o f  thi s fo r  claim s abou t  th e lexica l  representatio n o f 
morphologicall y comple x forms . 

Introduction 

An important issue in recent work on lexical representation 

i s whethe r  inflecte d pas t  tens e form s ar e represente d a s 

singl e unit s o r  i n morphologicall y decompose d form ,  an d 

whethe r  thi s varie s accordin g t o th e regularit y an d 

irregularit y o f  th e form s involved .  Althoug h th e subjec t 

remain s controversial ,  a t  leas t  on e influentia l  accoun t  doe s 

assum e tha t  lexica l  storag e varie s a s a  functio n o f 

regularity ,  wit h regula r  verb s represente d i n a 

morphologicall y decompose d for m an d irregula r  pas t  tens e 

form s lexicall y represente d a s singl e units ,  eithe r  i n a n 

unstructure d list ,  or ,  mor e recently ,  i n a  network-base d 

associativ e m e m o r y (e.g. ,  Prasad a &  Pinker ,  1993) . 

On the decomposition account, frequency effects should 

als o var y wit h regularity .  Suc h effect s m a y b e foun d i n 

irregula r  pas t  tens e verbs ,  sinc e thes e exis t  a s separat e 

lexica l  items .  I t  woul d b e incoherent ,  however ,  t o assum e 

tha t  th e frequency  o f  a  regula r  pas t  tens e for m shoul d hav e 

any influenc e o n it s lexica l  representatio n o r  access ,  sinc e 

no suc h ite m i s stored .  A n d indeed ,  ther e ar e experimenta l 

result s tha t  sugges t  tha t  frequency  effect s ar e foun d i n 

irregula r  pas t  tenses ,  bu t  no t  i n th e regulars .  I n separat e 

experiments ,  Prasada ,  Pinker ,  an d Snyde r  (1990 )  an d 

Seidenber g an d Bruc k (1990 )  presente d subject s wit h ver b 

stem s an d aske d the m t o n a m e th e correspondin g pas t  tens e 

for m a s rapidl y a s possible .  Bot h experiment s showe d tha t 

frequency  o f  th e ver b ste m influence d namin g latencie s fo r 

bot h regula r  an d irregula r  verbs .  Importantly ,  however , 

ther e wa s a  reliabl e effec t  o f  pas t  tens e frequency  onl y fo r 

irregula r  verbs ,  wit h longe r  namin g latencie s fo r  lo w 

frequency  tha n fo r  hig h frequency  items .  Thes e result s ar e 

consisten t  wit h th e clai m tha t  lexica l  representatio n i s 

influence d b y regularity :  O n thi s accoun t  th e irregula r 

form s ar e produce d afte r  a  searc h throug h th e lexico n fo r 

th e appropriat e pas t  tense ,  and ,  o n th e assumptio n tha t 

frequency  affect s acces s time ,  th e mor e frequen t  pas t  tens e 

item s ar e mor e rapidl y accessed .  Fo r  th e regula r  verbs ,  o n 

th e othe r  hand ,  onl y th e ste m i s  store d an d consequentl y 

onl y ste m frequency  influence s searc h time .  Onc e th e ver b 

ste m ha s bee n accessed ,  th e additio n o f  th e pas t  tens e suffi x 

take s a  constan t  amoun t  o f  tim e acros s verbs ,  s o n o 

difference s du e t o pas t  tens e frequenc y ar e expected . 

But while these data are consistent with the decomposition 

account ,  the y ar e als o ope n t o a  ver y differen t 

interpretation .  I n a  recen t  pape r  Daughert y an d Seidenber g 

(i n press )  hav e show n tha t  th e sam e patter n o f  effect s 

occur s i n a  connectionis t  model ,  fo r  reason s havin g t o d o 

wit h h o w suc h network s learn .  Briefl y  put ,  thei r  accoun t  i s 

this :  I n connectionis t  network s usin g th e back-propagatio n 

learnin g algorithm ,  th e goa l  o f  learnin g i s t o fin d th e se t  o f 

connectio n weight s tha t  wil l  produc e th e mos t  accurat e 

outpu t  t o eac h input .  Bot h toke n frequency  an d patter n 

consistenc y (o r  typ e frequency)  hav e stron g effect s o n th e 

sort s o f  weigh t  change s tha t  occur .  Fo r  frequen t  patterns , 

thi s i s du e t o th e fac t  tha t  the y ar e presente d t o th e networ k 

m a ny time s durin g training ,  an d a  weigh t  chang e tha t 

reduce s erro r  (th e differenc e betwee n expecte d an d obtaine d 

output )  o n on e presentatio n o f  th e patter n entail s erro r 

reductio n o n al l  othe r  presentation s -  therefore ,  a  weigh t 

chang e tha t  improve s performanc e o n a  frequen t  patter n 

lead s t o a  larg e reductio n i n error .  Fo r  consisten t  pattern s 

th e effec t  i s  du e t o th e fac t  tha t  a  weigh t  chang e tha t  lead s 
t o lowe r  erro r  o n on e mappin g wil l  reduc e erro r  o n al l 

pattern s ar e consisten t  wit h it .  Thus ,  fo r  example ,  a  weigh t 

chang e tha t  reduce s th e erro r  o n th e mappin g jum p - > 

jumpe d wil l  als o reduc e erro r  o n mapping s lik e loo k - > 

looke d o r  lik e - > liked ,  sinc e thes e item s shar e a  consisten t 

for m o f  inflection . 
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What  thi s mean s fo r  th e curren t  proble m i s tha t  th e 

learnin g o f  regula r  pas t  tens e form s doe s no t  rel y entirel y 

on th e presentatio n frequency  o f  tha t  word ,  sinc e eac h 

regula r  ver b benefit s fro m th e learnin g o f  th e othe r  regula r 

items .  Bu t  learnin g th e pas t  tens e o f  a n exceptio n wor d lik e 

tak e o r  giv e relie s heavil y o n presentation s o f  th e wor d 

itself ,  s o correc t  performanc e i s highl y dependen t  o n wor d 

frequency .  A s a  result ,  ite m frequency  matter s su-ongl y fo r 

irregula r  items ,  bu t  ha s muc h weake r  consequence s fo r 

regulars .  Thi s wa s th e patter n foun d i n th e experimenta l 

data . 

Since they are consistent with both the decomposition and 

th e connectionis t  accounts ,  th e namin g dat a d o no t  decid e 

betwee n th e tw o possibilities .  I n th e curren t  pape r  w e wil l 

presen t  th e result s o f  tw o ne w experiments ,  usin g tw o 

differen t  type s o f  task ,  whic h sho w tha t  unde r  appropriat e 

testin g condition s frequency  effect s ca n b e foun d i n bot h 

regula r  an d irregula r  verbs .  W e wil l  the n sho w tha t  genera l 

principle s o f  learnin g embodie d i n connectionis t  model s 

can adequatel y accoun t  fo r  thes e ne w data . 

Experiments 

In this work we use two tasks - writing to dictation and 

cross-moda l  repetitio n primin g -  t o loo k a t  competito r 

effect s betwee n homophoni c pas t  tens e form s suc h a s 

paced/past e o r  made/maid .  I n bot h experiment s w e varie d 

th e relativ e frequencie s o f  th e pas t  tens e for m an d it s 
homophoni c competitor ,  t o determin e whethe r  thi s le d t o 

contrastin g effect s fo r  th e regula r  an d irregula r  verbs .  O n 

th e decompositio n account ,  relativ e frequency  shoul d hav e 

an effec t  i n th e irregula r  pas t  tens e verbs ,  bu t  no t  i n th e 

regulars .  I f  al l  pas t  tens e form s ar e represente d i n a  simila r 

fashion ,  o n th e othe r  hand ,  ther e shoul d b e paralle l  effect s 

of  frequenc y fo r  bot h regula r  an d irregula r  forms . 

Experiment 1: Dictation 

In this experiment subjects heard a list of words presented 

on tape ,  an d wer e instructe d t o writ e a  phras e o r  a  sentenc e 

containin g eac h wor d a s the y hear d it .  Ther e wa s a  shor t 

paus e afte r  th e presentatio n o f  eac h wor d t o allo w th e 

subject s t o write . 

Test  item s i n th e experimen t  wer e 4 0 regula r  an d 3 9 

irregula r  pas t  tens e verbs ,  eac h wit h a  secon d 

(monomorphemic )  reading .  Bot h regular s an d irregular s 

wer e divide d int o thre e group s accordin g l o th e frequenc y 

of  th e pas t  tens e (PT )  readin g relativ e t o it s homophon e 

(HP) .  Frequencie s wer e calculate d throughou t  usin g th e 

L OB norm s (Johansso n &  Hofland ,  1989 ) 

1. PT greater. Items where the frequency of the past 
tens e for m wa s highe r  tha n th e frequency  o f  th e 

homophoni c reading ,  (e.g .  allowed/aloud ,  made/maid ) 

2.  Approximatel y equal .  Item s wher e th e frequenc y 

of  th e pas t  tens e di d no t  diffe r  fro m th e frequency  o f  th e 

homophone ,  (ducked/duct ,  heard/herd ) 

3. HP greater. Items where the frequency of the 

homophon e wa s highe r  tha n th e frequency  o f  th e pas t  tens e 

reading ,  (fined/find ,  ate/eight ) 

A further 40 non-homophonous monomorphemic nouns 

and verb s wer e include d a s fillers . 

Twenty-one subjects, all university-age native speakers of 

Britis h English ,  complete d th e test .  I n presentin g th e 

result s w e wil l  focu s o n th e proportio n o f  pas t  tens e 

response s t o th e tes t  items .  Th e mea n proportio n o f  pas t 

tens e response s fo r  eac h ver b typ e i s give n i n Tabl e 1 . 

TABLE 1. Mean proportion of past tense responses. 

Experimen t  O n e 

PT greate r 

Approx .  Equa l 

HP greate r 

Regula r 

0.7 8 (n=9 ) 

0.4 2 (n=14 ) 

0.2 0 (n=17 ) 

Irregula r 

0.7 3 (n = 15 ) 

0.7 8 (n=9 ) 

0.4 4 (n=15 ) 

An overal l  analysi s o f  varianc e gav e a  mai n effec t  o f 

frequency  grou p (F2(2,73 )  =  16.3 ,  p  <  0.001) .  Pos t  ho c 
test s showe d significan t  difference s amon g al l  frequency 

groups :  Ther e wer e significantl y mor e pas t  tens e response s 
i n th e P T Greate r  grou p tha n i n eithe r  th e H P Greate r 

grou p ( p <  0.01 )  o r  th e Approximatel y Equa l  grou p ( p < 

0.05) .  Ther e wer e als o significantl y mor e pas t  tens e 

response s i n th e Approximatel y Equa l  grou p tha n i n th e H P 

Greate r  grou p ( p <  0.01) . 

ANOVAs carried out separately on the two verb types, 

regula r  an d irregular ,  showe d th e sam e patter n o f  results . 

I n bot h case s ther e wa s a  mai n effec t  o f  frequency  grou p 

(fo r  th e regula r  verbs ,  F2(2,37 )  =  17 ,  p  <  0.001 ;  fo r  th e 

irregulars ,  F2(2,36 )  =  5.1 ,  p  <  0.05) ,  wit h significantl y 

mor e pas t  tens e response s t o th e P T Greate r  an d 

Approximatel y Equa l  group s tha n t o th e H P Greate r  group . 

Summary 
The experimen t  show s a  stron g effec t  o f  pas t  tens e 

frequenc y tha t  i s highl y consisten t  acros s regula r  an d 

irregula r  verbs .  Thes e result s ar e mos t  simpl y explaine d b y 

an accoun t  tha t  say s tha t  th e subjects ,  operatin g unde r  tim e 

pressure ,  wrot e th e firs t  ite m t o b e accesse d whe n th e 

homophon e wa s heard .  Th e mos t  frequen t  o f  th e 

homophon e reading s woul d b e accesse d first ,  an d indee d 

th e subject s reliabl y di d choos e th e mor e frequen t  o f  th e 

two .  Wha t  i s surprisin g abou t  thes e results ,  though ,  i s tha t 

thi s wa s th e cas e no t  onl y fo r  th e irregula r  pas t  tens e verbs , 

whic h ar e non-controversiall y  assume d t o b e represente d i n 

th e lexicon ,  bu t  fo r  th e regula r  pas t  tense s a s well .  Thes e 
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result s ar e expecte d i n th e networ k account ,  whic h assume s 

tha t  regula r  an d irregula r  verb s ar e subjec t  t o th e sam e 

treatment ,  bu t  mor e difficul t  t o explai n unde r  th e 

assumption s o f  th e decompositio n account . 

To demonstrate that the frequency effect is a robust one, we 

the n ra n a  secon d experimen t  usin g a  ver y differen t  task . 

Experiment 2: Lexical Decision 

In the second experiment we used cross-modal repetition 

primin g t o compar e th e effect s o f  frequenc y o n th e regula r 

and irregula r  verbs .  I n thi s tas k th e subjec t  hear s a  spoke n 

prim e -  fo r  example ,  spok e -  an d immediatel y a t  th e offse t 

of  thi s wor d see s a  visua l  targe t  -  here ,  spea k whic h i s 

morphologicall y relate d t o th e prime .  Th e subjec t  make s a 

lexica l  decisio n respons e t o thi s target ,  an d th e respons e 

lim e relativ e t o tha t  i n a  contro l  conditio n (wit h th e sam e 

targe t  followin g a n unrelate d prime )  i s use d t o measur e an y 

primin g effec t  (Marslen-Wilson ,  Tyler ,  Waksler ,  &  Older , 

1994) . 

In this experiment, as in experiment one, there were two 

classe s o f  verbs .  Regula r  an d Irregular .  I n eac h ver b clas s 

tw o third s o f  th e item s consiste d o f  pas t  tens e form s wit h 

unrelate d homophones ,  a s i n Experimen t  1 .  Fo r 

comparison ,  a  furthe r  thir d o f  th e item s ha d unambiguou s 

pas t  tens e forms ,  a s i n pair s hk e jumped/jump . 

Triplets were created for each verb, in which visual target 

was alway s th e uninflecte d ver b stem ,  whil e th e prim e wa s 

eithe r  th e inflecte d presen t  tense ,  th e inflecte d pas t  tense ,  o r 

an unrelate d contro l  prime .  Tabl e 2  give s a n exampl e 

stimulu s set . 

TABLE 2. Example stimulus set. Experiment Two 

Regula r 

Irregula r 

hphon e 

non-H P 

hphon e 

non-H P 

Prime s 

Presen t 

pace s 

jump s 

speak s 

sleep s 

Past 

pace d 

jumpe d 

spok e 

slep t 

Targe t 

P A CE 

JUMP 

SPEAK 

SLEEP 

As i n Experimen t  One ,  verb s i n th e Homophon e condition s 

wer e divide d accordin g t o th e relativ e frequency  o f  th e pas t 

lens e an d homophon e reading s int o P T Greater ,  H P 

Greater ,  o r  Approximatel y Equa l  groups . 

The controls were matched to the primes for frequency and 

syllabl e length ,  an d th e Homophon e an d Non-H P 

condition s wer e matche d t o eac h othe r  fo r  frequency .  Thre e 

experimenta l  version s wer e constructe d s o tha t  eac h targe t 

wor d occurre d onl y onc e fo r  eac h subject .  Th e experimen t 

include d a  furthe r  32 4 filler  pairs ,  t o reduc e th e relatednes s 

proportio n o f  prime/targe t  pair s an d t o guarante e tha t  th e 

targe t  wa s a  non-wor d o n 5 0 % o f  th e trials . 

The results given below are for 45 subjects (15 in each 

version) ,  al l  nativ e speaker s o f  Britis h English .  I n 

presentin g thes e result s w e wil l  conside r  th e test-contro l 

differenc e score s fo r  th e pas t  tens e primes ,  t o determin e 

whethe r  th e existenc e o f  a  homophone ,  an d th e frequenc y 

relatio n o f  th e tw o reading s (a s a  pas t  tens e for m o r  a s a n 

unrelate d monomorphemi c form )  affecte d a n inflecte d 

verb' s abilit y t o prim e it s stem .  Thes e score s ar e give n i n 

Tabl e 3 . 

TABLE 3. Difference scores (test minus control) for 

Experimen t  T w o 

N o - H o m o p h o n e 

Ver b 

typ e 

Regula r 

Irregula r 

PT 

prim e 

51* 

1 

Homophone 

Ver b 

typ e 

Regula r 

Irregula r 

Frequenc y 

grou p 

PT Greate r 

Approx .  Equa l 

HP greate r 

PT greate r 

Approx .  equa l 

HP greate r 

PT 

prim e 

17 

6 
-46(* ) 

-5 
2 

-26 * 

Not e tha t  ther e i s significan t  primin g i n th e No -H P regula r 

condition ,  bu t  no t  i n th e H P condition' .  Not e als o tha t 

verb s i n th e H P Greate r  group s showe d interferenc e relativ e 

t o control .  Thi s wa s marginall y significan t  i n th e regula r 

verb s ( p <  0.1 )  an d significan t  i n th e irregular s ( p <  0.5) . 

Test s wer e the n ru n comparin g test/contro l  difference s 

followin g pas t  tens e prime s fo r  al l  frequency  groups .  Thes e 

showe d a  significan t  differenc e betwee n th e P T greate r  an d 

HP greate r  group s fo r  th e Regula r  verb s ( p <  0.05) ,  bu t  no t 

fo r  th e Irregula r  verb s 

We next looked at the correlation between the relative 

frequenc y o f  a  homophoni c pas t  tens e for m an d it s abilit y 

t o prim e it s stem .  Thi s wa s don e b y correlatin g th e test -

contro l  differenc e followin g th e pas t  tens e prim e wit h th e 

differenc e i n frequenc y betwee n th e pas t  tens e for m an d th e 

competin g homophone .  Thi s correlatio n wa s significan t  fo r 

al l  item s ( R =  -0.35 ,  p  <  0.01 )  thoug h no t  fo r  th e Irregula r 

pas t  tens e verb s alon e ( R =  -0.22 ,  p  >  0.1) .  Importantly , 
however ,  th e correlatio n wa s significan t  fo r  th e Regula r 

pas t  tens e verb s (R = -0.52 ,  p  <  0.01) . 

We also looked at the relationship between the size and the 

directio n o f  primin g effect s an d th e frequency  o f  th e ver b 

'  Th e absenc e o f  primin g fo r  th e No-H P Irregula r  pas t  tens e form s 
replicate s finding s w e hav e reporte d previously ,  showin g tha t 
irregula r  pas t  tens e form s d o no t  prim e thei r  stem s (Marslen -
Wilson ,  Hare ,  &  Older ,  1993 ) 
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stems .  Althoug h a  decompositiona l  accoun t  migh t  no t 

predic t  a n effec t  o f  pas t  tens e frequenc y pe r  s e fo r  regula r 

verbs ,  i t  woul d predic t  effect s o n spee d o f  acces s o f  th e 

frequency  o f  th e ver b ste m itself .  Sinc e ste m frequenc y 

(define d a s th e cumulativ e frequency  o f  occurrenc e o f  a 

ste m acros s al l  it s  inflectiona l  variants )  i s  highl y correlate d 

wit h pas t  tens e frequency ,  w e use d multipl e regressio n 

analyse s t o determin e th e prope r  attributio n o f  effects . 

Thes e analyse s showe d tha t  th e dominan t  facto r  wa s indee d 

th e frequency  o f  th e pas t  tens e form ,  an d tha t  ste m 

frequency  mad e onl y a  margina l  additiona l  contribution , 

increasin g R  fo r  regula r  verb s fro m .5 2 t o .55 .  Thi s mean s 

tha t  th e result s canno t  b e attribute d t o variation s i n ste m 

frequenc y acros s th e thre e frequenc y groups . 

Summary 

As i n th e first  experiment ,  th e lexica l  decisio n experimen t 

shows a n effec t  o f  pas t  tens e frequenc y tha t  i s  no t  limite d t o 

th e Irregula r  verbs .  Fo r  bot h Regula r  an d Irregula r  verbs , 

th e existenc e o f  a  mor e frequen t  homophon e lead s t o 

interferenc e i n th e primin g task .  Furthermore ,  th e degre e t o 

whic h a  homophoni c pas t  tens e for m facilitate s recognitio n 

of  it s  ste m correlate s wit h th e frequency  o f  tha t  for m 

relativ e t o it s homophone .  I t  i s  notabl e tha t  thi s correlatio n 

i s stronge r  i n th e Regula r  verb s tha n i n th e Irregulars . 

A second point of interest is that while there is significant 

primin g fo r  Regula r  verb s i n th e non-Homophon e 

condition ,  th e facilitatio n effec t  i s  greatl y reduce d i n th e 

Homophone condition ,  eve n fo r  thos e item s i n th e P T 

Greate r  group .  Thi s suggest s tha t  frequency  alon e canno t 

accoun t  fo r  ou r  patter n o f  results ,  fo r  th e existenc e o f  a 

competin g homophon e appear s t o hav e a n effec t  tha t  i s  no t 

eliminate d b y difference s i n frequency . 

Discussion 

The pattern of results found in these two experiments is 

clearl y inconsisten t  wit h an y accoun t  whic h assume s tha t 

frequency  effect s i n th e pas t  tens e mus t  var y wit h th e 

regularit y o f  th e verb .  Th e patter n i s consisten t  wit h curren t 

connectionis t  assumption s tha t  bot h regula r  an d irregula r 
verb s ar e learne d an d processe d i n a  simila r  fashion , 

however .  Therefore ,  i n th e remainde r  o f  thi s pape r  w e wil l 

cal l  upo n principle s o f  connectionis t  learnin g t o accoun t  fo r 

th e detail s o f  ou r  experimenta l  results . 

As discussed in the Introduction, both token frequency and 

patter n consistenc y hav e stron g effect s o n learnin g i n a 

network .  Pattern s tha t  ar e consistent ,  i n th e sens e the y ar e 

subjec t  t o simila r  input-outpu t  mappings ,  benefi t  fro m th e 

existenc e o f  thei r  consisten t  neighbors .  Thus ,  t o tak e th e 

exampl e o f  a  mappin g from  th e for m o f  a  ver b ste m t o th e 

for m o f  it s  inflecte d past ,  th e fac t  tha t  a  networ k ha s 
learne d t o produc e sin g - > san g wil l  ai d i t  i n producin g 

rin g - > rang ,  sinc e thes e ar e phonologicall y simila r  input s 

tha t  inflec t  i n th e sam e way . 

This is so because the same set of connection weights 

mediat e betwee n inpu t  an d outpu t  fo r  bot h forms .  A n 

importan t  consequence ,  then ,  i s tha t  th e opposit e mus t  als o 

be true :  connectio n weight s tha t  correctl y produc e th e 

consisten t  pattern s wil l  lea d t o large r  erro r  o n pattern s tha t 

ar e inconsistent .  Seidenber g (1992 )  show s tha t  thi s aspec t 

of  th e consistenc y effec t  ca n accoun t  fo r  th e fac t  tha t  i n 

namin g experiments ,  regula r  verb s wit h irregula r  neighbor s 

(suc h a s bake ,  wit h th e inconsisten t  neighbor s tak e o r 

nuike )  hav e longe r  respons e latencie s tha n regula r  verb s 

whos e neighbor s ar e al l  consistent .  Th e basi s o f  th e 

explanatio n i s tha t  weigh t  change s beneficia l  t o tak e wil l 

increas e th e erro r  o n bake ,  an d vic e versa .  Sinc e th e tw o 

item s compet e fo r  h o w th e weight s wil l  b e se t  the y tak e 

longe r  t o lear n tha n wil l  a  regula r  consisten t  ite m suc h a s 

jump ,  an d onc e learnin g i s complet e th e erro r  o n regula r 

inconsisten t  word s lik e bak e wil l  b e slightl y highe r  tha n o n 

othe r  regula r  words . 

In summary, in this type of network high frequency 

pattern s ar e easie r  t o lear n tha n lo w frequency  ones ,  an d 

item s wit h consisten t  neighbor s ar e easie r  t o lear n tha n 

thos e wit h inconsisten t  neighbor s (o r  n o neighbor s a t  all) . 

I n othe r  wor k thi s differenc e i n leamabilit y  ha s bee n 

correlate d wit h spee d o f  lexica l  processin g (e.g .  Seidenber g 

an d McClelland ,  1989) .  O n th e assumptio n tha t  th e 

correlatio n i s correct ,  th e networ k accoun t  make s certai n 

prediction s fo r  ou r  data . 

Consider, first, that the recognition of a spoken word is a 

mappin g task :  th e listene r  mus t  matc h th e perceive d soun d 

patter n t o th e correc t  lexica l  item .  I n a  network ,  thi s tas k 

wil l  b e learne d mor e efficientl y fo r  mor e frequen t  words , 

thu s offerin g a n explanatio n fo r  th e standar d assumptio n 

tha t  mor e frequen t  item s ar e accesse d mor e rapidly .  I n 

addition ,  th e homophone s ar e subjec t  t o th e consistenc y 

effec t  i n m u c h th e sam e wa y a s th e regula r  inconsisten t 

verb s discusse d above :  Homophone s hav e inconsisten t 

neighbors ,  sinc e i n eac h cas e th e for m o f  th e wor d ca n m a p 

t o tw o dissimila r  responses .  I n a  networ k thes e item s 
compet e fo r  h o w th e weight s ar e set ,  an d thei r  relativ e 

frequencie s wil l  pla y a  rol e i n whic h for m woul d b e mos t 

successful .  Furthermore ,  eve n whe n learnin g i s complet e 

th e tota l  erro r  o n thes e item s wil l  b e highe r  tha n o n item s 

tha t  ar e no t  subjec t  t o suc h competition . 

Thus the network learning account predicts that error (and 

therefor e spee d o f  access )  wil l  b e highe r  fo r  item s wit h 

homophone s tha n fo r  thos e without ,  an d tha t  fo r  th e 

homophonou s pairs ,  erro r  wil l  b e lowe r  o n th e for m wit h 

th e mor e frequen t  reading .  Thi s i s th e patter n o f  result s 

obtaine d i n ou r  experiments ,  an d argue s i n favo r  o f  th e 
networ k accoun t  o f  thes e data . 
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