
whic h th e uniquenes s poin t  occurre d earl y o n i n th e 

word .  Accordin g t o model s suc h a s T R A C E ,  th e 

issu e o f  lexica l  acces s shoul d alread y b e resolve d 

her e an d s o littl e effec t  o f  mismatc h woul d h e 

exj)ected .  Thes e result s showe d tha t  jus t  on e 

phoneme deviatio n i s enoug h t o interrup t  lexica l 

access .  Experiment s o n word-initia l  disiorlio n 

(Moss ,  Marslen-Wilson ,  &  Spence ,  1989 ;  Marslen -

Wilso n &  Zwitserlood ,  1989 )  produce d simila r 

results ,  eve n whe n th e distortio n wa s restricte d t o a 

singl e phoneti c feature . 

Thes e exp)eriment s indicat e tha t  w e hav e a  lexica l 

acces s syste m tha t  i s strongl y dependen t  o n bottom -

up informatio n an d intoleran t  o f  mismatch .  I f  thi s 

propositio n i s correc t  i n it s simples t  form ,  w e mus t 

conclud e tha t  m u c h natura l  variatio n i n speec h 

cause s mismatc h an d tha t  listener s eithe r  fai l  t o 

understan d m u c h o f  wha t  i s sai d t o the m o r  tha t  the y 

must  emplo y post-perceptua l  'recovery '  mechanism s 

i n case s o f  mismatch . 

Phono log i ca l  Va r i a t i o n 

Phonological variation is rule-governed variation 

occurrin g withi n conjunction s o f  sound s i n speech . 

Th e typ e o f  variatio n w e addresse d i n ou r 

experiment s i s know n a s plac e assimilation ,  whic h 

occur s optionall y i n norma l  connecte d speech .  I n 

Englis h i t  occur s syllable-finally ,  usuall y a t  th e en d 

of  a  word ,  whe n th e previou s consonan t  adopt s th e 

plac e o f  articulatio n o f  th e followin g segment .  Th e 

effec t  onl y occur s fo r  corona l  phoneme s (e.g .  /d/ .  11 1 

n/ )  whic h ar e followe d b y non-coronal s suc h a s 

labial s (e.g .  /b/ ,  /p/ ,  /m/ )  o r  velar s (e.g .  /g/ ,  /k/ ,  lr\f) . 

I n a  phras e suc h a s /wikidpraenk /  (wicke d prank) ,  th e 

labia l  plac e o f  th e /p /  ca n migrat e t o th e previou s 

consonant ,  meanin g tha t  th e sequenc e i s phoneticall y 

realise d a s [wikibpraenk] .  However ,  plac e 

assimilatio n i n Englis h i s a n asymmetri c process ,  s o 

non-corona l  phoneme s canno t  b e realise d a s 

coronals . 

Thi s typ e o f  variatio n i s particularl y problemati c 

fo r  curren t  model s o f  speec h perceptio n fo r  a  numbe r 

of  reasons .  Firstly ,  i t  produce s jus t  th e kin d o f 

deviatio n tha t  wa s foun d t o mismatc h i n th e 

experiment s o n singl e words ,  tha t  is ,  singl e featur e 

word-fina l  distortions .  I t  normall y occur s acros s 

wor d boundarie s an d s o i s difficul t  t o compensat e fo r 

withi n a  lexico n structure d aroun d singl e wor d units . 

Plac e assimilatio n i s a  stron g effec t  producin g a 

completel y differen t  phoneme ,  a s oppose d t o th e 
coarticulatio n studie d b y E lma n an d McClellan d 

(1988) ,  whic h jus t  shift s th e boundar y betwee n tw o 

phonemes .  Finally ,  i t  i s  a  regressiv e effect ,  givin g a 

lef t  t o right  processo r  les s tim e an d informatio n t o 

wor k with . 

The proble m w e nee d t o addres s i s h o w th e 

h u m an speec h recognitio n mechanis m ca n proces s 

phonologicall y variabl e speec h whe n th e matchin g 

proces s ha s suc h a  lo w toleranc e leve l  f w variatio n 

A numbe r  o f  solution s presen t  themselves .  Th e first 

i s  tha t  th e experiment s o n whic h w e hav e base d ou r 

vie w o f  th e matchin g proces s ar e unrepresentative .  I t 

i s  feasibl e tha t  experiment s o n isolate d word s allo w 

subject s t o ac t  m u c h mor e criticall y tha n i s normall y 

possible ,  exaggeratin g th e intoleranc e o f  th e 

matchin g process .  Therefore ,  on e objectiv e o f  thi s 

researc h wa s t o loo k a t  th e sam e kin d o f  deviation s 

embedded i n sententia l  context ,  wher e th e loa d o n 

th e speec h processo r  i s mor e realistic .  However ,  i f 

we assum e fo r  th e m o m e n t  tha t  th e earlie r  researc h i s 

accurate ,  ther e ar e a  numbe r  o f  options . 

O ne hypothesi s come s fro m th e phonologica l 

theor y o f  radica l  underspecificatio n (Archangeli , 

1988) .  Thi s theor y state s tha t  onl y marked ,  non -

redundan t  feature s ar e represente d i n a  lexica l  entry . 

A marke d featur e i s on e tha t  i s no t  i n th e defaul t 

stat e wherea s a  non-redundan t  featur e i s a  featur e 

whic h canno t  b e establishe d usin g context-sensitiv e 
redundanc y rules .  Th e applicatio n o f  thes e 

principle s produce s a n extremel y compact ,  structure d 
lexico n containin g onl y essentia l  information . 

Implementin g thi s theor y fo r  plac e assimilatio n 

require s th e assumptio n tha t  th e defaul t  plac e o f 

articulatio n i s coronal ,  s o vela r  an d labia l  place s ar e 

specifie d i n th e lexicon ,  bu t  corona l  i s  not .  Th e 

susceptibilit y  o f  corona l  phoneme s t o plac e 

assimilatio n ca n the n b e explained .  A  defaul t  rul e 

give s unspecifie d segment s thei r  usua l  plac e o f 

articulation ,  namel y a  corona l  place . 

[  ] [-i-coronal ] 

I n addition ,  a  contex t  sensitiv e assimilatio n rul e 

ca n giv e thes e sam e segment s a  labia l  o r  vela r  place . 

[  ]  ^  [-t-velarlZ-ftC+velar ] 

[  ] [+labial]/-#[+labial ] 

Thes e rule s stat e tha t  th e unspecifie d segmen t 

ca n gai n a  labia l  o r  vela r  gestur e provide d th e 

followin g phonologica l  contex t  i s  appropriate . 

However ,  th e assimilatio n proces s canno t  occu r  fo r 

non-corona l  segment s sinc e the y ar e alread y 

specifie d fo r  place . 
For  underspecificatio n t o hav e valu e i n th e are a 

of  perception ,  w e nee d t o ad d a  matchin g strategy . 
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Thi s wa s suggeste d b y Lahir i  an d Marslen-Wiiso n 

(1991 )  i n thei r  stud y o f  vowe l  nasalization .  The y 

propose d thre e outcome s fo r  a  matchin g process : 

1. A lexical match, in which the input matches 

a specifie d featur e i n th e lexicon . 

2. A mismatch, in which the input is 

inconsisten t  wit h a  specifie d featur e i n th e 

lexicon . 

3. A lack of mismatch, in which the feature in 

th e inpu t  i s irrelevan t  sinc e th e lexica l  entr y 

fo r  tha t  featur e i s unspecified ,  eithe r 

throug h it s defaul t  statu s o r  it s  redundancy . 

Th e thir d outcom e explain s h o w w e coul d hav e 

an intoleran t  lexica l  acces s syste m bu t  stil l  allo w 

phonologica l  change .  Distortion s cause d b y 

phonologica l  processe s alte r  unspecifie d feature s an d 

so d o no t  mismatc h th e lexica l  entry .  Othe r  type s o f 

distortion ,  however ,  whic h alte r  feature s whic h ar e 

specifie d i n th e lexicon ,  wil l  caus e mismatc h wit h 

th e lexica l  representatio n a s i n outcom e 2  above . 

A n alternative ,  o r  mayb e additiona l  proposition , 

i s  tha t  th e speec h processo r  evaluate s th e identit y o f 

phonemes wit h respec t  t o thei r  phonologica l  contex t 

Variatio n suc h a s plac e assimilatio n necessitate s a 

processo r  tha t  i s  les s linearl y dej)endent ,  sinc e eac h 

segment  o f  th e speec h strea m mus t  b e evaluate d i n 

th e contex t  o f  wha t  follow s i t  a s wel l  a s wha t 

precede s i t  Thi s approac h ha s bee n successfull y 

modele d usin g a  simpl e recurren t  networ k tha t  learn s 

t o pic k ou t  th e phonologica l  contex t  tha t  allow s 

assimilatio n t o tak e plac e (Gaskell ,  Hare ,  &  Marslen -

Wiison ,  1992) .  Th e predictio n base d o n thi s 

hypothesi s i s tha t  a  distortio n wil l  onl y mismatc h if , 

i n it s  phonologica l  context ,  i t  violate s a  phonologica l 

rule . 

I n summary ,  ou r  researc h wa s a n attemp t  t o 

answe r  a  numbe r  o f  question s derive d fro m th e 

applicatio n o f  thre e differen t  hypotheses .  Firstly , 

doe s a  singl e featur e distortio n produc e mismatc h 

when presente d embedde d i n a  sentence ? Secondly , 

i s  ther e a  mismatc h effec t  whe n th e featur e bein g 

distorte d is ,  accordin g t o phonologica l  theory , 

unspecifie d i n th e lexicon ? Finally ,  doe s th e viabilit y 

of  th e distortio n i n it s phonologica l  contex t  hav e an y 

effec t  o n th e matchin g process ? 

E x p e r i m e n t a l  D a t a 

The technique used to explore these questions was 

cross-moda l  repetitio n priming .  Th e prim e wor d 

was presente d auditorily ,  embedde d i n sententia l 

context ,  an d a  visua l  targe t  wa s presente d a t  th e 

offse t  o f  th e prime .  Th e tas k o f  th e subjec t  wa s t o 

decid e whethe r  o r  no t  th e visua l  targe t  wa s a  wor d 

and pres s a  butto n accordingly .  So ,  fo r  example ,  a 

subjec t  woul d hea r  7  woul d sa y yo u go t  wha t  yo u 

deserved .  Tha t  wa s a  wicki b prank' ,  an d a t  th e offse t 

of  wickib ,  th e targe t  wor d W I C K E D woul d b e 

presente d visually .  Th e subjec t  woul d the n mak e a 

lexica l  decisio n a s quickl y a s possible . 

Tabl e 1  show s th e desig n o f  th e experiment .  Si x 

version s o f  eac h prim e sentenc e manipulate d thre e 

variables :  Th e prime-targe t  relationshi p -  relate d o r 

control ,  th e presenc e o r  absenc e o f  distortion ,  an d th e 

viabilit y  o f  th e distortio n give n th e followin g contex t 

Th e prim e wa s eithe r  relate d t o th e targe t  a s i n 

wicked-V/lCKED ,  o r  unrelated ,  a s i n valid -

W I C K E D.  Not e tha t  th e manipulation s wer e al l 

carrie d ou t  o n th e prim e wor d an d th e targe t  wor d 

was kep t  constan t  throughou t  th e si x conditions . 

Th e viabilit y  variabl e wa s onl y manipulate d i n th e 

relate d condition s a s th e unrelate d condition s wer e 

onl y t o b e use d a s baseline s fo r  primin g 

measurements . 

Th e distortion s use d wer e al l  singl e featur e 

deviations ,  alterin g th e plac e o f  th e word-fina l 

phoneme o f  th e prim e fro m corona l  t o eithe r  labia l  o r 

velar .  Accordin g t o th e under-specificatio n view , 

thes e distortion s shoul d al l  b e alterin g a n unspecifie d 

featur e an d therefor e caus e n o mismatch . 

Th e phonologica l  viabilit y  o f  th e distortion s wa s 

manipulate d b y alterin g th e plac e o f  articulatio n o f 

Tabl e 1 . 
context . 

Example s o f  th e prim e word s use d i n th e experiment s wit h on e wor d o f  thei r  followin g 

1 

1 
Sentenc e 

T y p e 

Viabl e 

Unviabl e 

Contro l 

Distortio n 

Distorte d 

wicki b pran k 

wicki b g a m e 

vali b sentenc e 

Undistorte d 

wicke d pran k 

wicke d gam e 

vali d sentenc e 
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Tabl e 2 .  Reactio n time s (ms )  fo r  Experimen t  1  (righ t  contex t  o f  prim e removed) .  Th e tes t 
sentence s ar e collapse d acros s th e phonologica l  viabilit y  variable . 

1 
1 

Sentenc e 

T y p e 

Tes t 

Contro l 

Distortio n 

Dislortc d 

587. 2 

661. 2 

Undistorte d 

578. 7 

644. 4 

Distortio n 

effec t  (D-U ) 

+8. 5 

+16. 8 

th e phonem e immediatel y afte r  th e prim e wor d (i.e . 

th e phonologica l  right  context) .  I f  th e plac e o f  thi s 

contex t  phonem e matche d th e plac e o f  th e distortion , 

as i n wicki b prank ,  th e contex t  wa s assume d t o b e 

viable ,  sinc e i t  conform s t o th e phonologica l  rul e fo r 

assimilation .  Th e unviabl e context s wer e CTeated  b y 

matchin g a  vela r  distortio n wit h a  labia l  contex t 

phoneme an d vic e versa .  Thus ,  wicki b gam e i s i n th e 

unviabl e conditio n becaus e th e place s o f  th e [b ]  an d 

th e [g ]  d o no t  matc h an d s o th e distortio n coul d no t 

hav e bee n cause d b y plac e assimilation . 

T wo separat e experiment s wer e performe d usin g 

thes e stimuli .  I n th e first  experimen t  th e sentenc e u p 

t o th e offse t  o f  th e prim e wor d wa s presente d s o tha t 

we coul d asses s th e matchin g proces s i n th e absenc e 

of  phonologica l  context .  I n th e secon d experimen t 

th e whol e o f  th e prim e sentenc e wa s presented , 

allowin g phonologica l  right  contex t  t o hav e a n effect . 

The targe t  wor d wa s positione d a t  th e sam e poin t  i n 
eac h sentence . 

Not e tha t  i n th e secon d experiment ,  a t  th e tim e o f 

presentatio n o f  th e visua l  target ,  th e followin g 

contex t  ha s ye t  t o b e presented .  Thi s wa s t o 

maximiz e th e chance s o f  an y primin g effect s foun d 

bein g th e resul t  o f  on-lin e perceptua l  processes ,  bu t  i t 

als o mean t  tha t  ther e wa s litU e tim e fo r  phonologica l 

contex t  t o hav e an y effect ,  th e limi t  bein g abou t  si x 

hundre d milliseconds ,  th e mea n respons e tim e o f  th e 

subjects . 

Becaus e o f  th e comple x natur e o f  th e stimuli , 

the y wer e recorde d usin g a  non-naiv e speaker .  T o 

make sur e ther e wer e n o confoundin g effect s du e t o 

eithe r  speake r  bia s o r  eas e o f  articulation ,  th e 

stimulu s sentence s wer e preteste d b y playin g th e 

sentence s u p t o th e offse t  o f  th e prim e wor d t o a  se t 

of  4 8 subjects .  Th e subject s mad e a  forced-choic e 

respons e t o th e prim e word ,  circlin g eithe r  th e 

undistorte d prim e o r  a n orthographi c representatio n 

of  th e distorte d prim e o n a  respons e sheet .  Fo r 

example ,  a  subjec t  m a y hav e t o choos e betwee n 

W I C K ED an d W I C K I B .  Th e difference s betwee n 

th e distorte d an d undistorte d token s o f  th e prim e 

wor d wer e minima l  bu t  despit e this ,  subject s wer e 

generall y abl e t o discriminat e betwee n th e tw o 

options .  Th e overal l  proponio n o f  correc t  response s 

was ove r  9 0 % an d a  tw o wa y analysi s o f  varianc e 

( A N O V A)  o n th e erro r  proportion s reveale d n o 

significan t  effects . 

I n Experimen t  1 ,  thirty-si x subject s wer e teste d 

on 3  experimenta l  versions .  Experimen t  2  use d 4 6 

subject s i n si x experimenta l  versions . 

Resul t s 

Exper imen t  1 

I n Experimen t  1 ,  th e sentence s wer e presente d u p t o 

th e offse t  o f  th e prim e word .  A s th e followin g 

contex t  wa s no t  presented ,  w e expecte d n o effect s o f 

th e viabilit y  o f  th e phonologica l  contex t  an d non e 

wer e found .  Th e result s i n Tabl e 2  ar e therefor e 
collapse d acros s thi s variable .  Th e tes t  sentence s 

prime d strongly ,  o f  th e orde r  o f  6 0 m s ,  wit h a  highl y 

significan t  effec t  o f  sentenc e typ e (minF'[2,124 ]  = 

18.05 ,  p  <  0.001) .  However ,  th e effec t  o f  th e 

variabl e distortio n wa s no t  significant ,  implyin g tha t 

i n thi s experimen t  distortio n produce d n o mismatc h 

effec t  Thi s resul t  contradicte d th e findings  o f  th e 

experiment s o n singl e words ,  bu t  i t  di d no t  contradic t 

any o f  ou r  thre e hypotheses .  Th e sententia l  contex t 

i n thi s experimen t  coul d hav e cause d a n increase d 

toleranc e t o mismatch .  O n th e othe r  hand ,  give n a n 

underspecifie d lexica l  representation ,  w e woul d 

expec t  n o mismatc h sinc e th e distortion s wer e al l 

varyin g underspecifie d features .  Finally ,  th e effec t  o f 

phonologica l  contex t  canno t  b e evaluate d her e sinc e 

th e sentence s wer e onl y presente d u p t o th e offse t  o f 

th e prim e word .  T o differentiat e thes e hypotheses , 

we nee d t o loo k a t  th e result s o f  th e secon d 

experiment . 

Expe r imen t  2 

Experimen t  2  use d th e ful l  prim e sentence s an d s o 

allowe d u s t o examin e th e effec t  o f  phonologica l 
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Tabl e 3 .  Reactio n time s (ms )  fo r  Experimen t  2  (a)mplet e prim e sentence s presented) . 

1 

1 
Sentenc e 

T y p e 

Viabl e 

Unviabl e 

Contro l 

Distortio n 

Distorte d 

624 

655 
679 

Undistorte d 

625 
615 

651 

Distortio n 

effec t  (D-U ) 

-1 

+40 

+28 

contex t  (se e Tabl e 3) .  Fo r  th e prim e word s i n viabl e 

contex t  fo r  assimilation ,  ther e wa s n o effec t  o f 

distortion ;  th e toicen s wit h distorte d phoneme s 

prime d a s strongl y a s th e undistorte d ones .  Bu t 

when ther e wa s a n unviabl e contex t  fo r  assimilation , 

ther e wa s a  stron g mismatc h effec t  fo r  tli e distorte d 

words .  A  two-wa y A N O V A o n th e fou r  relate d 

condition s (i.e .  excludin g th e tw o contro l  conditions ) 

reveale d a  significan t  interactio n betwee n distortio n 

an d phonologica l  viabilit y  (F j  =  4.70 ,  p  <  0.05 ;  F j  = 

5.165 ,  p  <  0.05) .  A  Tuke y H S D compariso n o f  th e 

distortio n effect s fo r  eac h prim e typ e showe d tha t 

onl y th e 4 0 m s effec t  fo r  sentence s wit h unviabl e 

context s wa s significan t  a t  th e 5 % level . 

Discussion 

The first question our research addressed concerned 

th e leve l  o f  distortio n o f  th e speec h signa l  neede d t o 

disrup t  lexica l  access .  Considerin g th e unviabl e 

contex t  condition s o f  th e tw o experiments ,  th e onl y 

differenc e betwee n th e sentence s i n thes e condition s 

was i n th e plac e o f  articulatio n o f  th e word-fina l 

consonan t  o f  th e prim e word .  I n Experimen t  1 ,  wit h 

n o followin g contex t  thi s m a d e n o difference ,  bu t  i n 

Experimen t  2  i t  wa s enoug h t o reduc e th e primin g 

foun d b y 4 0 m s .  Th e result s o f  Experimen t  2  ar e 

therefor e mor e stron g evidenc e f w a  lexica l 

matchin g proces s tha t  need s a n extremel y goo d fit  t o 

activat e lexica l  representations . 

Th e presenc e o f  a  mismatc h effec t  confirm s tha t 

th e repetitio n primin g techniqu e i s sensitiv e t o smal l 

change s i n th e speec h signa l  an d i s therefor e a  vali d 

too l  fcf f  examinin g th e proces s o f  lexica l  match . 

Thus ,  th e absenc e o f  thi s effec t  i n Experimen t  1 , 

wher e th e sentence s wer e cu t  a t  th e offse t  o f  th e 

prim e word ,  itsel f  require s explanation ,  give n th e 

result s o f  experiment s o n isolate d word s wher e 

mismatc h effect s wer e foun d acros s th e board .  O n e 

possibilit y  i s  tha t  th e additiona l  processin g loa d 

create d b y th e preceding  speec h force s subject s t o 

proces s speec h wit h inaease d toleranc e fo r 

deviation .  Bu t  thi s canno t  b e a  genera l  toleranc e fo r 

deviation ,  give n th e result s o f  Experimen t  2 ,  whic h 

sugges t  instea d a n accoun t  base d o n phonologica l 

processe s an d representations . 

Compariso n o f  th e tw o experiment s implie s tha t 

i n Experimen t  2 ,  phonologica l  contex t  i s  brough t 

int o pla y ver y rapidly ,  i n les s tim e tha n i t  take s fo r 

th e subjec t  t o respon d t o th e targe t  word .  Thi s kin d 

of  resul t  i s  difficul t  t o mode l  usin g th e winner-takes -

al l  architectur e o f  model s lik e T R A C E (McClellan d 

& Elman ,  1986) ,  sinc e ou r  result s sugges t  tha t  th e 

winne r  take s nothin g unles s i t  meet s a  fairl y 

stringen t  criterion .  Wher e T R A C E fall s dow n i s tha t 

th e onl y mechanis m i t  ha s fo r  reducin g a  word-nod e 

activatio n i s b y latera l  inhibitio n fro m othe r  activ e 

words .  I n thi s experimen t  th e distortio n occurre d 

word-finally ,  a t  a  poin t  wher e th e bas e wor d wil l 

normall y b e dominan t  i n term s o f  wor d leve l 

activatio n an d therefor e fairl y  resistan t  t o inhibition . 

We argu e tha t  ou r  results ,  i f  interprete d i n T R A C E-

lik e terms ,  requir e direc t  inhibitio n fro m featura l 

information ,  s o tha t  mismatchin g informatio n ca n 

hav e stron g effect s i n a  shor t  time . 

Thi s researc h ha s als o show n tha t  th e definitio n 

of  wha t  constitute s a  mismatc h mus t  n o w b e revised . 

A furthe r  questio n w e raise d wa s whethe r 

phonologica l  processe s pla y a  direc t  rol e i n th e 
perceptio n o f  speech .  Th e result s o f  th e secon d 

experimen t  indicat e tha t  the y do .  W h e n sentence s 

wer e presente d wit h a  distorte d prim e i n a  contex t  i n 

whic h th e distortio n wa s phonologicall y viable ,  ther e 

was n o distortio n effec t  -  th e targe t  wa s facilitate d 

as strongl y a s fo r  th e undistorte d primes .  However , 

th e sam e distortion ,  i n circumstance s wher e i t  coul d 

not  occu r  naturally ,  strongl y disrupte d th e primin g 

effec t  A  matchin g proces s tha t  analyse s phoneme s 

or  feature s withou t  referenc e t o thei r  neighbour s 

canno t  cop e wit h result s lik e this .  Neithe r  th e 

distorte d phoneme s no r  th e contex t  phoneme s b y 

themselve s aeat e mismatch ,  onl y whe n thes e tw o 

element s combin e doe s mismatc h occur . 

Our  thir d hypothesi s wa s base d o n th e 

phonologica l  theor y o f  underspecification .  Thi s 

predicte d tha t  th e distortion s w e use d woul d no t 

CTeate  mismatc h becaus e the y wer e mappin g ont o 

corona l  segment s i n th e lexico n whic h ar e 

unspecifie d fo r  plac e o f  articulation .  Experimen t  1 , 
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wher e th e phonologica l  contex t  o f  th e distortion s wa s 

unknow n seem s t o suppor t  thi s predictio n sinc e n o 

mismatc h effec t  wa s found ,  bu t  th e result s o f  th e 

secon d experimen t  ar e mor e difficul t  t o handle .  Th e 

applicatio n o f  a  simpl e processin g strateg y t o a n 

underspecifie d lexico n woul d predic t  tha t  th e 

deviation s use d shoul d no t  mismatc h whateve r  th e 

followin g context .  A  mor e sophisticate d processo r 

tha t  ca n evaluat e segment s i n contex t  i s  stil l 

necessary ,  irrespectiv e o f  whethe r  w e choos e a n 

underspecifie d o r  a  full y  specifie d lexicon . 

We therefor e argu e tha t  huma n speec h processin g 

mechanism s mus t  b e capabl e o f  assessin g 

informatio n i n it s  tempora l  context .  Bu t  ca n w e sa y 

more abou t  th e natur e o f  thi s processor ? Researc h i n 

our  laborator y ha s show n tha t  th e perceptio n o f 

phonologica l  processe s suc h a s assimilation , 

deletion ,  vowe l  reductio n an d s o o n ca n b e modele d 

usin g a  rul e base d system ,  i n thi s cas e a  two-leve l 

parse r  (se e Pulma n &  Hepple ,  1993) .  O n th e othe r 

hand,  Gaskell ,  Hare ,  &  Marslen-Wilso n (1992 ) 

showed tha t  a  simpl e recurren t  networ k i s abl e t o 

lear n th e condition s necessar y fo r  assimilation ,  whil e 

stil l  maintainin g a  stron g dependenc e o n bottom-u p 

information .  Ther e ar e n o doub t  othe r  way s o f 

modelin g th e dat a an d on e o f  th e direction s o f  ou r 

researc h a t  th e moment  i s int o method s o f 

constrainin g th e requirement s o f  suc h a  model . 

I n conclusion ,  ou r  stud y wa s a n attemp t  t o 

discove r  ho w listener s cop e wit h natura l  variatio n i n 

speech ,  concentratin g o n th e phonologica l  proces s o f 

plac e assimilation .  W e foun d that ,  despit e th e fac t 

tha t  th e lexica l  matchin g proces s ca n b e severel y 

disrupte d b y th e alteratio n o f  jus t  on e phoneti c 

feature ,  i f  th e distortio n occur s i n a  phonologicall y 

viabl e context ,  ther e i s n o apparen t  los s t o th e syste m 

-  th e distortio n i s processe d a s fluentl y a s th e 
undistorte d bas e word .  Th e intoleranc e o f  deviatio n 

i n th e acces s proces s implie s tha t  th e assessmen t  o f 

word candidate s relie s upo n bot h facilitor y an d 

inhibitor y featura l  information .  Th e effec t  o f 

phonologica l  contex t  o n di e acces s proces s lead s u s 

t o refin e ou r  definitio n o f  wha t  constitute s a 

mismatch ,  an d indicate s tha t  th e huma n speec h 

syste m mus t  b e sensitiv e t o th e phonologica l 

processe s caugh t  u p i n th e speec h stream . 

M R C,  SER C an d JC I  grant s awarde d t o Willia m 
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