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Abstrac t 

We used a cross-modal repetition priming task to 

investigat e th e menta l  representatio n o f  regula r  an d 

irregula r  pas t  tens e form s i n English .  Subject s hear d 

a spoke n prim e (suc h a s walked )  immediatel y 

followe d b y lexica l  decisio n t o a  visua l  prob e (suc h a s 

walk) .  W e contraste d thre e type s o f  Englis h verbs , 

varyin g i n th e phonologica l  an d morphologica l 

regularit y o f  thei r  pas t  tens e inflection .  Thes e wer e 

(i )  Regula r  verb s {jump/jumped) ,  wit h th e regula r  1-6 1 

inflectio n an d n o ste m change ,  (ii )  Semi-Wea k verb s 

{burn/burnt ,  feel/felt) ,  wit h irregula r  alveola r 

inflectio n an d som e phonologicall y regula r  ste m 

vowel  change ,  an d (iii )  Vowe l  Chang e verb s 

{sing/sang ,  give/gave) ,  whic h mar k pas t  tens e 

throug h phonologicall y irregula r  change s i n th e ste m 

vowel .  Th e ste m form s o f  thes e verb s wer e presente d 

i n thre e prim e condition s ~  precede d eithe r  b y th e 

Identit y Prime ,  a  Pas t  Tens e Prime ,  o r  a  Contro l 

Prime .  Th e Identit y Prim e significantl y facilitate d 

lexica l  decisio n response s fo r  al l  thre e ver b classes , 

but  th e Pas t  Tens e Prime ,  whil e significantl y 

facilitatin g response s i n th e Regula r  ver b class , 

produce d n o overal l  effec t  fo r  th e Semi-Wea k verbs , 

and significan t  interferenc e fo r  th e Vowe l  Chang e 

verbs .  W e conclud e tha t  phonologica l  irregularit y i n 

th e relatio n betwee n a  ste m an d a n inflecte d for m ca n 

lea d t o ver y differen t  lexica l  structure s tha n w e find 

fo r  mor e regula r  phonologica l  relationships . 

In t roduct io n 

English inflectional morphology, and in particular, 
th e stud y o f  Englis h verb s an d h o w the y for m thei r 

pas t  tenses ,  ha s becom e th e battlegroun d fo r  a  serie s 

of  majo r  controversie s i n experimenta l  psycho -

linguistic s an d i n connectionis t  cognitiv e modelling . 

D ue t o th e accident s o f  it s  historica l  de -

velopment ,  Englis h pas t  tense s offe r  a  contras t 

betwee n regula r  and '  irregula r  inflections .  Th e 

majorit y o f  Englis h verb s for m thei r  pas t  tens e b y 

addin g th e regula r  affi x - d t o th e stem ,  whic h i s 

otherwis e unchanged .  Thes e ar e verb s lik e 

jump/jumped ,  agree/agreed ,  seem/seemed ,  etc .  Bu t 

abou t  16 0 verb s ~  m a n y o f  the m a m o n g th e mos t 

c o m m on verb s i n th e languag e -  tak e som e othe r 

for m o f  pas t  tens e inflection ,  ofte n o f  a n idiosyncrati c 

nature .  Thes e m a y involv e n o ste m chang e a t  all ,  a s 

i n verb s lik e hit/hit ,  bu t  th e majorit y chang e th e ste m 

i n som e way ,  eithe r  th e vowe l  (a s i n sing/san g o r 

drive/drove) ,  o r  th e final  consonan t  (a s i n 

make/made) ,  o r  indee d bot h (a s i n keep/kept , 

feel/felt) . 

Th e curren t  controversie s ar e concerne d wit h 

ho w thes e contrastin g propertie s o f  th e ver b 

inflectio n syste m ar e represente d i n th e adul t  menta l 

lexicon ,  an d h o w the y ar e learn t  i n th e proces s o f 

languag e acquisition . 

Th e traditiona l  linguisti c an d psycholinguisti c 

vie w ha s bee n tha t  regula r  inflecte d form s ar e 

derive d ftom  genera l  rules ,  whil e unpredictable , 

irregula r  form s ar e store d i n th e lexico n a s a  rot e list . 

Th e focu s fro m th e languag e acquisitio n sid e ha s 

bee n o n th e proces s whereb y th e appropriat e rule -

base d generalisation s ar e formed ,  wit h th e 

phenomeno n o f  over-regularisatio n playin g a  specia l 

role .  Thi s i s th e widel y reporte d phas e i n children' s 

acquisitio n o f  past-tens e inflection s wher e the y ten d 

t o regularis e irregula r  pas t  tens e form s (Brown , 

1973 ;  Ervin ,  1964 ;  Kuczaj ,  1977) .  Th e chil d may ,  fo r 

example ,  produc e th e pas t  tens e o f  hi t  a s hitte d 

(instea d o f  hit) ,  o f  stea l  a s steale d (instea d o f  stole) , 

of  g o a s goe d (instea d o f  went) ,  an d s o on . 
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Historically ,  thi s phenomeno n ha s playe d a 

specia l  rol e i n post-Chomskia n psycho-linguistics , 

and ,  indeed ,  i n th e cognitivis t  revolutio n o f  th e 

1960' s an d 70's ,  sinc e i t  seeme d t o provid e 

compellin g evidenc e tha t  languag e acquisitio n i s a 

proces s o f  acquirin g rules ,  demonstratin g tha t  peopl e 

reall y d o hav e rule s i n thei r  head s an d no t  jus t 

associativ e chains .  Th e chil d neve r  hear s form s lik e 

steale d o r  hitted .  Th e onl y plausibl e explanatio n fo r 

thei r  appearanc e seeme d t o b e tha t  th e chil d ha d 

learn t  th e regula r  past-tens e rule ,  an d wa s n o w mis -

applyin g i t  t o th e stem s o f  irregula r  forms . 

Thi s specia l  significanc e o f  past-tens e 

acqmsitio n help s t o explai n th e vigorou s counter -

attac k tha t  wa s mounte d agains t  Rumelhar t  & 

McClelland' s (1986 )  apparen t  demonstratio n tha t  a 

simpl e single-laye r  connectionis t  networ k coul d no t 

onl y lear n th e presen t  tens e t o pas t  tens e mapping , 

but  als o exhibi t  over-regularisatio n behaviours ,  an d 

al l  withou t  th e benefi t  o f  explici t  rules ;  jus t 

superim]x>sitio n o f  pattern s o f  weight s i n th e networ k 

durin g th e learnin g process .  Thes e claim s wer e 

immediatel y an d extensivel y dispute d by ,  amon g 

others .  Pinke r  an d Princ e (1988 )  an d Fodo r  an d 

Pylyshy n (1988) . 

As th e dus t  from  thes e initia l  skirmishe s begin s 

t o settle ,  tw o kind s o f  accoun t  hav e starte d t o emerg e 

of  th e acquisitio n an d representatio n o f  Englis h past -

tens e inflections ,  eac h rejectin g th e traditiona l 

accoun t  o f  rule s fo r  regula r  inflection s an d rot e 

learnin g o f  irregula r  form s a s a  simpl e list . 

O ne i s a  unifor m mechanis m account ,  arguin g 

tha t  a n analogica l  coimectionis t  networ k ca n handl e 

bot h regula r  an d irregula r  past-tens e formation , 

m u ch a s Riunelhar t  an d McClellan d orginall y 

claimed ,  bu t  usin g mor e powerfu l  modellin g 

technique s (typicall y three-laye r  network s wit h a 

hidde n uni t  layer )  an d makin g mor e acceptabl e 

representationa l  assumption s (e.g. ,  Plunket t  & 

Marchman ,  1991) . 

Th e secon d i s a  dua l  mechanis m account ,  chiefl y 

associate d wit h Pinke r  an d hi s associate s (e.g. . 

Pinke r  &  Prince ,  1991) ,  an d arguin g tha t  a  rule -

base d symboli c processo r  i s responsibl e fo r  th e 

generatio n o f  regula r  forms ,  whil e a n analogica l 

networ k base d syste m i s require d fo r  th e irregulars . 

I n Pinker' s particula r  approach ,  th e rule-base d 

componen t  i s par t  o f  th e geneticall y specifie d h u m a n 

languag e faculty . 

We wil l  argu e her e tha t  bot h thes e accounts ,  a s 

wel l  a s th e traditiona l  lingmsti c account ,  ar e 

insufficient ,  an d base d o n incomplet e 

psycholinguisti c model s o f  th e menta l  representatio n 

of  morphologicall y comple x word s i n English .  W e 

believ e tha t  a n importan t  additiona l  facto r 

determinin g th e menta l  representatio n o f  Englis h 

inflecte d form s i s th e phonologica l  regularit y o f  th e 

relationshi p betwee n th e presen t  an d th e pas t  tens e 

forms .  Thi s ha s majo r  consequence s fo r  h o w th e 

languag e learne r  choose s t o represent ,  i n th e menta l 

lexicon ,  th e relationshi p betwee n inflectiona l  variant s 

of  th e sam e verba l  stem . 

Th e basi s fo r  thes e claim s is ,  first  o f  all ,  ou r 

previou s researc h o n Englis h derivationa l 

morphology ,  leadin g t o a  vie w o f  th e menta l  lexico n 

as bein g organise d aroun d abstrac t  morphemes ,  and , 

second ,  th e ne w experimen t  w e wil l  repor t  here , 

usin g a n on-lin e primin g techniqu e t o prob e directl y 

th e menta l  representatio n o f  regula r  an d irregula r 

Englis h inflectiona l  forms . 

P rev iou s researc h 

We will begin here with a brief reminder of the 

differenc e betwee n inflectiona l  an d derivationa l 

morpholog y i n English . 

Broadl y speaking ,  inflectiona l  morpholog y ha s a 

primaril y grammatica l  function ,  a s i n th e tens e 

morphemes alread y mentioned .  Inflectiona l 

morphemes i n Englis h als o mar k number ,  o n bot h 

verb s an d noun s ~  dog/dogs ,  I  jump/h e jump s — an d 

indicat e comparative s (big/bigger/biggest) .  Thes e 

morphemes d o no t  chang e meaning ,  and ,  b y an d 

large ,  d o no t  chang e th e for m o f  th e stem s t o whic h 

the y ar e attache d -  wit h th e crucia l  exceptio n o f 

certai n irregula r  past-tens e forms . 

Derivationa l  morphemes ,  i n contrast ,  d o alte r  th e 

meanin g an d ofte n th e syntacti c form-clas s o f  th e 

bas e form s t o whic h the y ar e attached ,  a s i n 

manage/management ,  nation/national ,  an d s o on . 

Unlik e inflectiona l  morphemes ,  derivationa l 

morphemes creat e ne w lexica l  items .  Ove r  historica l 

time ,  thes e derive d form s m a y becom e semanticall y 

opaque ,  s o tha t  thei r  meanin g i s n o longe r 

compositionall y derivabl e from  th e combinatio n o f 

th e ste m an d th e affi x  -  a s i n form s lik e departmen t 

whic h canno t  b e interprete d a s depar t  +  men t  (a s 

oppose d t o transparen t  form s lik e gover n +  ment) . 

Derivationa l  morphemes ,  finally ,  unlik e inflectiona l 

morphemes ,  frequently  chang e th e phonologica l  for m 

of  th e ste m t o whic h the y attach ,  a s i n alternation s 

lik e sane/sanity ,  decide/decision ,  etc . 

Our  earlie r  researc h focusse d o n th e menta l 

representatio n o f  derivationall y comple x word s i n 

English .  Thi s wor k provide s th e methodologica l  an d 

th e theoretica l  backgroun d fo r  th e ne w research . 

Th e first  poin t  i s  tha t  thi s researc h i s make s a 

basi c distinctio n betwee n th e lexica l  entr y fo r  a  give n 
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word ,  an d th e acces s rout e fo r  tha t  word .  Th e lexica l 

entr y fo r  a  wor d w e defin e a s th e modality -

independen t  cor e representatio n o f  a  word' s abstrac t 

syntactic ,  semantic ,  an d phonologica l  properties .  Th e 

acces s rout e w e defin e a s th e modality-specifi c 

perceptua l  rout e whereb y informatio n i n th e sensor y 

inpu t  i s linke d t o a  give n lexica l  entry .  Ou r  interes t 

i n thi s earlie r  researc h wa s i n th e propertie s o f  th e 

lexica l  entry ,  an d h o w thi s wa s structure d fo r 

morphologicall y comple x words . 

Th e secon d poin t  concern s th e experimenta l  tas k 

we us e t o investigat e th e propertie s o f  th e lexica l 

entry .  Thi s i s th e cross-moda l  immediat e repetitio n 

primin g task ,  wher e th e subjec t  hear s a  spoke n prime , 

and inunediatel y a t  th e offse t  o f  thi s wor d see s a 

visua l  prob e whic h i s relate d i n som e wa y t o th e 

prime .  Th e subjec t  make s a  lexica l  decisio n respons e 

t o thi s probe ,  an d respons e latenc y relativ e t o a 

contro l  condition ,  wher e listener s respon d t o th e 

same prob e followin g a n unrelate d prime ,  i s use d t o 

measur e an y primin g effect .  Becaus e th e tas k i s 

cross-modal ,  an y primin g effect s ar e attributabl e t o 

event s a t  th e leve l  o f  th e lexica l  entry ,  rathe r  tha n t o 

effect s o f  lower-leve l  overla p a t  th e leve l  o f  modality -

specifi c  acces s representations .  Ou r  earlie r  researc h 

confirm s tha t  primin g i n thi s tas k (fo r 

morphologicall y relate d words )  i s base d o n share d 

morphemes betwee n prim e an d target ,  an d no t  o n 

any for m overla p betwee n them . 

Usin g thi s tas k t o stud y th e menta l 

representatio n o f  Englis h derive d forms ,  w e cam e t o 

tw o mai n conclusion s whic h for m th e basi s fo r  ou r 

approac h t o th e inflectiona l  morphology .  Th e first  i s 

tha t  th e lexica l  entr y fo r  semanticall y transparen t 

comple x form s i s morphologicall y structmed ,  i n a 

{ste m +  affix }  arrangement .  Th e morphem e 

{govern} ,  fo r  example ,  i s  c o m m o n no t  jus t  t o th e 

wor d gover n itself ,  bu t  als o t o relate d form s suc h a s 

government ,  governor ,  an d misgovern .  Thi s i s 

reflecte d i n th e primin g relation s betwee n thes e 

forms ,  wher e government ,  fo r  example ,  prime s 

govern ,  whil e gover n i n tur n prime s government ,  an d 

soon . 

Semanticall y opaqu e forms ,  however ,  ar e no t 

represente d i n a  morphologicall y decompose d 
manner ;  depar t  doe s no t  prim e department ,  no r  doe s 

departmen t  prim e depar t  (despit e th e amoun t  o f 

phonologica l  overla p betwee n prim e an d target) . 
Th e secon d mai n conclusio n o f  thi s researc h i s 

tha t  th e representatio n o f  lexica l  for m a t  th e leve l  o f 

th e lexica l  entr y i s phonologicall y abstract ,  i t 

abstract s awa y fro m surfac e variatio n i n th e phoneti c 

realisatio n o f  a  give n ste m morpheme .  Th e 

morpheme {sane }  fo r  example ,  wil l  surfac e a s [saen ] 
i n th e contex t  o f  th e suffi x  {-ity} ,  bu t  a s [seyn ]  i n th e 

contex t  o f  th e suffi x {-ly }  o r  w h e n i t  appear s i n 

isolation .  Thi s phonologica l  opacity ,  a s w e terme d it , 

i n th e relationshi p betwee n th e for m o f  th e ste m i n 

isolatio n an d i n a  derive d for m ha d n o effec t  o n 

priming .  San e prime s sanity ,  decid e prime s decision , 

(an d vic e versa )  jus t  a s strongl y a s prime s wher e th e 

relationshi p i s phonologicall y transparen t  (a s i n 

happy/happines s o r  govern/government) . 

We accoun t  fo r  thi s b y arguin g tha t  th e 

underlyin g morpheme ,  a t  th e leve l  o f  th e lexica l 

entry ,  i s  phonologicall y abstrac t  i n way s whic h m e a n 

tha t  i t  i s  compatibl e wit h al l  regula r  surfac e 

variation s an d whic h allo w direc t  mappin g fro m th e 

surfac e for m ont o th e lexica l  entry . 

I t  i s  importan t  t o stres s tha t  w e ar e dealin g her e 

exclusivel y wit h phonologicall y regula r  alternations ; 

th e sane/sanity ,  clear/clarit y typ e o f  alternatio n i s a n 

exampl e o f  a n extremel y widesprea d phonologica l 

process ,  usuall y goin g unde r  th e titie  o f  close d 

syllabl e shortenin g (e.g. ,  Myers ,  1987) .  Thi s i s th e 

proces s whereb y a n abstrac t  underlyin g vowe l  i s 

phoneticall y realise d a s a  lon g vowe l  w h e n i t  occur s 

i n a n ope n syllabl e bu t  a s a  shor t  vowe l  w h e n i t 

occur s i n a  close d syllabl e (a s i n th e /ey/-/* / 
alternatio n i n sane/sanity) .  Thes e ar e no t  processe s 

tha t  ar e specifi c  t o th e derivationa l  morphology ,  o r  t o 

individua l  affixe s o r  stems ;  i t  i s  simpl y th e case ,  o n 

thi s analysis ,  tha t  th e morphologica l  proces s o f 

addin g th e suffi x ha s th e phonologica l  consequenc e 

of  closin g th e syllabl e an d therefor e leadin g t o vowe l 

shortening . 

I f  w e tak e thes e conclusions ,  an d th e 

accompanyin g mode l  an d methodologies ,  an d appl y 

the m t o Englis h inflectiona l  morphology ,  thi s lead s 

t o conflictin g expectations . 

On th e on e hand ,  sinc e th e relationshi p betwee n 

a verba l  ste m an d it s inflectiona l  variant s i s alway s 

semanticall y transparent ,  ther e shoul d alway s b e 

primin g betwee n pas t  an d presen t  inflecte d forms , 

irrespectiv e o f  phonologica l  opacity .  A  for m lik e 

gav e shoul d prim e giv e jus t  a s wel l  a s a  for m lik e 

jumpe d shoul d prim e jump ,  sinc e eac h pai r  share s a 
c o m m on underlyin g morphem e a t  th e leve l  o f  th e 

lexica l  entry ,  an d sinc e thi s i s th e basi s fo r  primin g 

i n th e cross-moda l  repetitio n task .  Th e sam e abstrac t 

morpheme {give }  mus t  underl y bot h giv e an d gave , 

sinc e th e semantic s an d synta x o f  gav e i s jus t  tha t  o f 

giv e wit h th e pas t  tens e applied ,  i n th e sam e wa y tha t 
jumpe d i s jus t  th e underlyin g morphem e j u m p wit h 

th e pas t  tens e operato r  applied . 

On th e othe r  hand ,  ou r  claim s abou t 

phonologicall y abstrac t  underlyin g derivationa l 

morphemes wer e situate d i n a  contex t  o f 

phonologica l  regularity ,  wher e ther e wer e regula r 

an d independenU y atteste d processe s tha t  allowe d 

695 



one for m t o b e derive d fro m anothe r  (i.e .  sanit y fro m 

underlyin g {sane }  +  {ity} .  Bu t  i t  i s  no t  clea r  tha t  w e 

ca n mak e th e sam e mov e fo r  phonologicall y irregula r 

or  idiosyncrati c relationships ,  suc h a s thos e betwee n 

giv e an d gav e o r  betwee n brin g an d brought .  Ther e 

i s n o regula r  proces s tha t  woul d allo w u s t o deriv e 

one from  th e other ,  no r  i s ther e i s an y identifiabl e 

abstrac t  for m from  whic h bot h coul d b e derived .  I t  i s 

not  clear ,  therefore ,  tha t  w e ca n mak e th e sam e 

representationa l  move s fo r  a t  leas t  som e o f  th e 

Englis h inflectiona l  morpholog y a s w e coul d fo r  th e 

derivationa l  morphology . 

E x p e r i m e n t 

To explore these issues further, we used the cross-

modal  immediat e repetitio n primin g techniqu e t o 

prob e th e on-lin e processin g relation s betwee n 

inflecte d form s o f  th e sam e ver b stem .  A  pilo t 

experimen t  confirme d tha t  phonologica l  regularit y 

was indee d a n importan t  facto r  i n determinin g 

whethe r  o r  no t  a n irregula r  inflectiona l  for m 

successfull y prime d it s stem .  I n th e mai n experiment , 

therefore ,  w e distinguishe d betwee n thre e classe s o f 

ver b inflection ,  accordin g t o th e degre e o f 

phonologica l  an d morphologica l  regularit y the y 

exhibited . 

1. Regular: This is the standard class of regular 

or  wea k verbs ,  usin g affixatio n -  th e dominan t  for m 

of  inflectio n i n Englis h -  t o for m th e pas t  tense .  Al l 

thes e verb s tak e th e regula r  pas t  tens e suffi x /-d/ , 

whic h assimilate s i n voic e t o th e preceedin g segment , 

an d whic h cause s n o chang e i n th e vowe l  stem . 

Thes e ar e verb s lik e jump ,  ask ,  beg ,  seem ,  etc . 

2. Vowel Change: This is the class of traditional 

stron g verb s i n English ,  wher e th e pas t  tens e i s 

marke d b y a  chang e i n th e ste m vowe l  (ofte n referre d 

t o linguisticall y a s ablaut) .  Thi s i s a  morphologica l 

process ,  wher e th e resultin g alternatio n i s usuall y no t 

of  a  phonologicall y regula r  sor t  ~  tha t  is ,  i t  canno t  b e 

regarde d a s a n exampl e o f  a n independentl y 

motivate d phonologica l  proces s (suc h a s cllose d 

syllabl e shortening) .  Thes e ar e verb s lik e cling ,  give , 

run ,  dig ,  etc . 

3. Semi-Weak: This is an intermediate set, 

labelle d b y linguist s a s semi-weak ,  bu t  als o fallin g 

squarel y amon g th e traditiona l  irregula r  verbs ,  tha t 

mark s th e pas t  tens e usin g irregula r  variation s o f  th e 

standar d /-d /  pas t  tens e affix .  Thes e affixe s ma y b e 

irregula r  (relativ e t o th e wea k class )  becaus e the y d o 

not  necessaril y  agre e i n voicin g wit h th e final 

segment  (learnt ,  burnt) ,  becaus e the y ma y trigge r 

shortenin g o f  th e ste m vowe l  (dreamt ,  felt ,  kept) ,  an d 

becaus e the y ma y replac e th e stem-fina l  consonan t 

(made ,  built) .  Thes e semi-wea k forms ,  althoug h les s 

regula r  tha n th e wea k forms ,  are ,  nonetheless ,  mor e 

phonologicall y regula r  tha n th e stron g clas s becaus e 

(1 )  the y us e affixatio n t o mar k th e pas t  tense ,  i n 

common wit h th e wea k class ,  an d becaus e (2 )  an y 

change s i n th e ste m vowe l  ar e phonologicall y 

regular ,  s o tha t  th e surfac e for m ca n reasonabl y b e 

treate d a s derivin g fro m a n underlyin g abstrac t  form , 

unlik e th e stron g verbs . 

Our question was whether these three classes 

woul d behav e differentl y i n th e repetitio n primin g 

task .  The y ar e al l  equall y semanticall y transparent , 

and mus t  therefor e al l  shar e c o m m o n morpheme s a t 

some leve l  o f  th e lexica l  entry .  I s thi s sufficien t  t o 

guarante e primin g -  a s i t  seeme d t o d o fo r  th e 

derivationa l  morpholog y -  irrespectiv e o f  th e typ e o f 

phonologica l  relationshi p betwee n ste m an d pas t 

tens e form ? 

To les t  this ,  w e constructe d 2 1 set s o f  triplet s fo r 

eac h ver b type ,  wher e th e uninflecte d for m i s alway s 

th e target ,  presente d visuall y fo r  lexica l  decision ,  a t 

th e offse t  o f  th e auditor y prime ,  whic h coul d eithe r  b e 

th e Identity ,  Pas t  Tense ,  o r  Contro l  Prim e (se e Tabl e 

1) . 
The Contro l  word s wer e matche d t o th e prime s 

fo r  frequency  an d syllabl e length ,  an d th e thre e ver b 

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

Thre e experimenta l  version s wer e constructed ,  s o 

tha t  eac h targe t  wor d onl y occurre d onc e fo r  eac h 

subject .  3 0 subject s wer e tested ,  1 0 fo r  eac h version . 

Tabl e 1 :  Exampl e stimulu s se t 

Primes Target 

Identit y Pas t  Contro l 

Regula r  Agre e Agree d Occa i  A G R EE 

Semi -  Slee p Slep t  Thro w S L E E P 

W e ak 

Vowel  Dra w Dre w Catc h D R A W 

The experimen t  include d a  furthe r  19 0 filler 

prime-targe t  pairs ,  s o tha t  th e targe t  wa s a  nonwor d 

on 5 0 % o f  th e trials ,  an d t o kee p th e relatednes s 

proportio n dow n t o 1 5 % overall .  3 0 word/non-wor d 

pair s wer e include d wher e ther e wa s a  phonologica l 

relationshi p betwee n prim e an d target .  Hal f  o f  th e 

fillers  ha d noun s o r  adjective s i n prim e position . 
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Tabl e 2 :  Primin g effect s fo r  difTeren t  ver b type s (msec ) 

Ver b Typ e 

Regular 

Semi-Wea k 

Vowel  Chang e 

Identit y Prim e 

-36 

-5 2 

-2 9 

Past  Tens e Prim e 

-24 

- 1 

24 

Resul t s 

In presenting the results, we will focus on the test-

contro l  differenc e scores ,  whic h sho w directl y th e 

exten t  t o whic h response s t o th e ste m for m ar e 

speede d u p o r  slowe d d o w n b y th e identit y o r  th e pas t 

tens e prime ,  relativ e t o th e contro l  condition ,  wher e 

th e targe t  i s  precede d b y a n unrelate d prime . 

A n overal l  analysi s o f  varianc e gav e a  significan t 

interactio n betwee n Ver b Typ e an d Prim e Typ e 

(Fl[4,108]=4.836 ,  p<.01 ;  F2[4,108]=3.330 ,  p<.01 ) 

and thi s i s wha t  w e se e reflecte d i n Tabl e 2 .  Fo r  th e 

Identit y prime ,  ther e i s stron g primin g fo r  al l  thre e 

ver b classe s an d n o significan t  difference s i n th e siz e 

of  th e effects .  Ther e ar e pronounce d difference s 

betwee n ver b classes ,  however ,  fo r  th e Pas t  Tens e 

case .  Fo r  regular ,  o r  weak ,  verbs ,  ther e i s significan t 

priming ,  an d thi s doe s no t  diffe r  fro m th e siz e o f  th e 

effec t  fo r  th e Identit y case ,  indicatin g tha t  primin g i s 

bein g mediate d vi a a  share d morphem e i n th e lexica l 
entry . 

Th e vowe l  chang e verb s sho w th e revers e -  a 

significan t  interferenc e effec t  -  wit h response s bein g 

significantl y slowe r  followin g th e Pas t  Tens e prim e 

tha n followin g a n unrelate d Prime .  Thi s i s a  robus t 

effect ,  show n b y 8 0 % o f  th e individua l  items ,  an d 

significantl y differen t  fro m th e effec t  fo r  th e wea k 

verbs .  I t  i s  als o a n effec t  tha t  w e hav e replicate d i n 

othe r  experiments . 

Th e semi-wea k verb s sho w a n intermediat e 

result ,  wit h n o overal l  primin g relativ e t o control , 

and wit h a  bi g reductio n relativ e t o th e Identit y case . 

Organisin g th e ver b classe s accordin g t o degre e o f 

morpho-phonologica l  regularit y i n th e stem/inflecte d 

for m relationshi p seem s t o giv e a  paralle l  orderin g i n 

th e manne r  i n whic h a  pas t  tens e for m prime s it s 

stem . 

What  i s particularl y strikin g her e i s th e 

significan t  interferenc e effec t  fo r  th e stron g verbs . 

We neve r  obtaine d effect s lik e thi s fo r  th e 

derivationa l  morphology ,  leas t  o f  al l  whe n th e 

semanti c relationshi p betwee n ste m an d comple x 

for m wa s s o transparent .  Th e fac t  tha t  w e d o ge t 

interferenc e her e strongl y suggest s tha t  ther e ar e tw o 

representation s her e i n competition ,  an d tha t  eac h 

inhibit s th e other . 

I t  canno t  b e th e case ,  fo r  reason s o f  basi c 

cognitiv e economy ,  tha t  th e complet e synta x an d 

semantic s o f  a  stron g ver b ar e replicate d i n th e 

menta l  lexico n fo r  ste m an d fo r  past-tens e forms . 

Ther e mus t  b e a  singl e underlyin g morphem e whic h 

capture s th e propertie s o f  a  give n ver b -  sa y giv e -  bu t 

i t  look s a s i f  th e relationshi p betwee n th e 

phonologica l  for m [giv] ,  th e pas t  tens e for m [geyv] , 

and th e abstrac t  morphem e {give }  caimo t  b e handle d 

i n th e sam e wa y a s phonologicall y opaqu e 

derivationa l  relation s -  o r  indee d relation s a m o n g th e 

weak verb s i n English . 

C o n c l u s i o n s 

This seems to us to be a new finding about mental 

representatio n o f  Englis h inflecte d forms ,  an d i t  i s 

one tha t  pose s a  challeng e fo r  al l  existin g models . 

Bot h unifor m an d dua l  mechanis m account s trea t 

irregular s i n a n essentiall y  homogeneou s fashion , 

and provid e n o motivatio n fo r  treatin g th e stron g 

verb s i n a  fundamentall y differen t  way .  Bot h type s o f 
accoun t  assum e a  distribute d networ k representatio n 

fo r  th e irregula r  verbs ,  an d i t  i s  no t  immediatel y clea r 

on wha t  basi s suc h a  representation ,  buil t  u p usin g 

standar d learnin g algorithms ,  woul d choos e t o 

represen t  vowe l  chang e verb s i n suc h a  wa y tha t 
primin g wit h th e pas t  tens e for m woul d interfer e wit h 

response s t o th e ste m form .  W e d o no t  nee d t o 

renounc e singl e mechanis m theorie s o f  acquisition , 

but  i t  need s t o b e show n h o w a  unifor m mechanis m 

ca n nonetheles s produc e non-unifor m 

representationa l  solutions . 

Th e proble m her e i s likel y t o b e tha t  exposur e t o 

th e verba l  inflectiona l  syste m i n Englis h wil l  no t  b e 

sufficien t  o n it s o w n t o lea d a  learnin g mode l  t o trea t 

vowel  chang e verb s differentl y fro m semi-wea k 

verbs .  O f  course ,  i n s o fa r  a s th e trainin g se t  o f 
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Englis h irregula r  verb s contain s sub-regularities , 

the n th e networ k shoul d pic k thes e u p - -  fo r 

example ,  th e subse t  o f  verb s wit h a n ing/un g 

alternatio n (a s i n swing/swung ,  fling/flung,  etc) .  Bu t 

thes e ar e mino r  variations ,  wher e th e underlyin g 

mode o f  representatio n i s no t  likel y t o difTe r 

qualitativel y fro m th e representatio n o f  irregula r 

verb s i n smalle r  groupings . 

Difference s i n phonologica l  regularit y ca n onl y 

be picke d u p whe n a  sufficien t  basi s i s provide d fo r 

drawin g th e correc t  underlyin g generalisations .  Th e 

same transformation s (suc h a s close d syllabl e 

shortening )  nee d t o occu r  i n differen t  morphologica l 

environments ,  an d no t  jus t  a s a  correlat e o f  a 

subclas s o f  Englis h pas t  tens e forms .  Th e implicatio n 

of  thi s i s tha t  model s o f  th e Englis h inflectiona l 

paradigm s ar e goin g t o hav e t o pa y mor e attentio n t o 

phonologica l  factors ,  an d star t  t o explor e way s o f 

embeddin g task s suc h a s th e learnin g o f  inflectiona l 

morpholog y i n th e broade r  contex t  o f  learnin g th e 

phonologica l  regularitie s an d irregularities ,  acros s 

th e whol e language ,  i n th e relatio n betwee n 

underlyin g form s an d thei r  surfac e realisatio n a s 

phoneti c strings . 
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