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T o w a r d s a  N e w M o d e l  o f  Phonologica l  Encod in g 

Drs .  Pau l  J .  A .  Meye r 
M ax Planc k Institut e fo r  Psycholinguistic s 

P.O.  B o x 31 0 
NL -650 0 A H Nijmege n 

Th e Netherland s 
p m e y e r @ m p i . n l 

Abstrac t 

The sound-form generation of a word in speech production 
involve s th e retrieva l  o f  segmenta l  an d suprasegmenta l 
informatio n fro m th e menta l  lexicon .  A  translatio n tas k 
experimen t  showe d tha t  th e namin g latencie s o f  targe t  item s 
can b e reduce d whe n prim e word s ar e presente d tha t  hav e th e 
same placemen t  o f  th e lexica l  stres s a s th e target .  However , 
thi s reductio n wil l  onl y occu r  whe n prime s an d target s hav e 
th e sam e wor d onset .  A  secon d experimen t  showe d tha t 
prime s tha t  hav e th e sam e numbe r  o f  segment s a s th e target s 
wil l  caus e namin g facilitatio n compare d t o prime s tha t  hav e 
differen t  number s o f  segments .  I  hav e develope d a  ne w 
model  o f  phonologica l  encodin g tha t  incoqwrate s ordere d 
selectio n o f  th e variou s elements .  Lexica l  stres s i s chose n 
fu-st ,  followe d b y informatio n abou t  th e numbe r  o f  slots ,  th e 
wor d onset ,  th e secon d segment ,  an d th e othe r  segments ,  unti l 
al l  segment s hav e bee n selected .  Th e mode l  furthe r  employ s 
mechanism s tha t  allo w fo r  th e retrieva l  o f  th e initia l  segmen t 
t o influenc e th e retrieva l  o f  lexica l  stress .  Variou s simulation s 
sho w tha t  th e mode l  ca n replicat e th e finding s o f  th e tw o 
experiments .  Othe r  model s o f  phonologica l  encodin g largel y 
neglec t  suprasegmenta l  retrieva l  an d canno t  explai n thes e 
results . 

Speech production theories generally discern three main 
processin g stage s involve d i n th e generatio n o f  fluen t  speec h 
(Levelt ,  1989) .  Th e first  ste p i n th e generatio n o f  a n 
utteranc e consist s o f  Conceptualization .  Th e speake r  ha s t o 
determin e wha t  sh e want s t o express .  Thi s messag e the n ha s 
t o b e Formulated .  A  surfac e structur e wil l  b e created , 
consistin g o f  a n ordere d strin g o f  lemma s groupe d i n 
syntacti c chunk s suc h a s phrases .  A  l e m m a onl y contain s a n 
item' s meanin g an d syntacti c structure ,  bu t  it s sound-for m 
has t o b e generate d also .  Thi s phonologica l  encodin g wil l 
happe n next .  Finally ,  th e articulator y progra m i s execute d 
durin g Articulation ,  leadin g t o over t  speech .  Th e presen t 
pape r  i s concerne d wit h sound-for m generation ,  i n particula r 
th e rol e o f  suprasegmenta l  informatio n (suc h a s lexica l 
stress )  i n thi s process . 

I n norma l  conversatio n w e utte r  abou t  tw o word s pe r 
second ,  bu t  thi s spee d ca n b e increase d t o abou t  five  word s 
(Macla y &  Osgood ,  1959 ;  Deese ,  1984) .  Phonologica l 
encodin g mus t  therefor e b e capabl e o f  generatin g th e sound -
form s o f  severa l  word s pe r  second ,  allowin g fo r  partia l 
overlap s betwee n successiv e generations .  A  mode l  o f  sound -
for m generatio n shoul d tak e suc h overlappin g generatio n int o 
account .  I  wil l  presen t  a  n e w mode l  o f  phonologica l 

encodin g tha t  meet s thi s criterio n an d I  wil l  appl y th e mode l 
t o tw o experiment s o n th e retrieva l  o f  lexica l  stres s an d th e 
C V structur e o f  a  word .  I  wil l  als o sho w h o w othe r  model s 
fai l  t o explai n thes e effects . 

My mode l  i s  a n exampl e o f  a  symboli c spreadin g 
activatio n mode l  (e.g. ,  se e Dell ,  1986) .  I n thes e models , 
ther e ar e a  numbe r  o f  node s i n a  networ k tha t  i s  ofte n 
subdivide d int o severa l  layers .  A  nod e ha s a  certai n 
activatio n value .  A  fractio n o f  it s activatio n spread s t o othe r 
node s vi a weighte d links .  A  deca y fiinctio n lessen s a  node' s 
activatio n valu e ove r  time .  Th e first  laye r  i n th e networ k o f 
my mode l  contain s al l  th e lexemes .  A  lexem e i s a  sing e 
node ,  pointin g t o a n item' s phonologica l  informatio n tha t  i s 
store d i n th e menta l  lexico n (se e figure  1) .  T h e lexem e 
laye r  ha s unidirectiona l  connection s t o th e segmenta l  an d 
suprasegmenta l  element s tha t  for m it s phonologica l  make-up . 
Ther e i s a  stres s layer ,  wher e eac h lexica l  stres s patter n i s 
stored .  Ther e i s a  slo t  laye r  containin g th e variou s slo t 
numbers .  Finally ,  ther e ar e severa l  phonem e sets .  Th e firs t 
set  contain s al l  th e possibl e word-initia l  phoneme s i n th e 
language ,  th e secon d se t  hold s al l  th e word-secon d segments , 
etcetera .  Eac h lexem e i s  onl y cormecte d t o it s definin g 
nodes .  Fo r  instance ,  th e lexem e bi n i s  connecte d t o th e 
metrica l  nod e 'a ,  th e slo t  nod e 3 X (meanin g tha t  3  segment s 
nee d t o b e selected) ,  an d th e phoneme s /b/ ,  /i/ ,  an d /n/ . 
Differen t  lexeme s ar e connecte d t o th e sam e nodes .  Fo r 
instance ,  th e wor d bal l  i s  connecte d t o th e sam e initia l 
segment  an d stres s nod e a s th e ite m bin .  Eac h nod e i n a 
retrieva l  se t  ha s inhibitor y connection s t o al l  th e othe r  node s 
i n th e sam e set .  A n activ e nod e wil l  sprea d som e inhibitio n 
t o th e othe r  node s i n th e set ,  thereb y tryin g t o suppres s thei r 
activation . 

W h en phonologica l  encodin g begins ,  th e targe t  lexem e i s 
activate d fo r  a  certai n amoun t  o f  time ,  increasin g it s 
activatio n value .  It s  activatio n spread s t o th e connecte d 
elements .  Thes e element s ar e activate d an d wil l  a t  a  certai n 
poin t  becom e eligibl e fo r  selection .  Retrieva l  o f  th e 
segmenta l  an d structura l  element s i s ordere d i n time .  Firs t 
th e se t  o f  lexica l  stres s pattern s deliver s a n element , 
followe d b y th e se t  o f  slots .  The n th e segmenta l  set s selec t 
elements .  Th e se t  o f  wor d onset s deliver s a  segmen t  first, 
the n th e se t  o f  secon d segments ,  th e se t  o f  thir d segments , 
etcetera ,  unti l  al l  segment s ar e selecte d (Meyer ,  1990 ;  M e y e r 
& Schriefers ,  1991) .  A n elemen t  ca n b e selecte d w h e n it s 
activatio n ha s exceede d a  threshol d valu e an d w h e n it s se t 
i s  allowe d t o delive r  a n element .  Th e probabilit y o f 
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selectio n i s a  simpl e functio n o f  th e tota l  amoun t  o f 
activatio n i n th e se t  an d th e activatio n o f  th e targe t  elemen t 
suc h tha t  th e probabilit y  increase s a s th e target' s activatio n 
valu e increase s an d th e value s o f  th e othe r  element s i n th e 
set  decrease . 

lexemes 

bi n .wate r 

'oj>-'Cfo»—<xfa^'(foa» ^  .. . 

slot s 

3X;^4X'g^X«-^.. . 

= 7 
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' i  a*—«u s  k  w 

^ 
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m - ^ & 
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1 ••  •> •  • 

^ 
., 

y 

f  ^ ^ — 
i:-- d f  a 

Figur e 1 :  A  descriptio n o f  th e spreadin g activatio n network . 
Boxe s indicat e retrieval  sets ,  arrow s indicat e excitator y 
activatio n flow ,  an d line s wit h circula r  end s indicat e 
inhibitor y activatio n flow . 

I assume that a selected element is sent to the Associator 
tha t  take s eac h n e w componen t  an d associate s i t  t o th e 
phonologica l  representation  (Levelt ,  1992) .  Th e lexica l 
stres s patter n i s  delivere d firs t  becaus e i t  form s th e 
framewor k t o whic h th e segment s ar e connected .  Th e slo t 
informatio n i s use d b y th e retrieval  proces s o f  th e segment s 
t o determin e h o w m a n y segmen t  set s mus t  b e allowe d t o 
selec t  a  segment .  Th e Associato r  ca n us e thi s informatio n 
t o k n o w h o w m a n y segment s ar e t o b e expected .  Th e 
segment s fill  th e slot s an d a  syllabifie d representatio n i s 
forme d 

W h en a  retrieval  se t  ha s selecte d a n element ,  th e nex t  se t 
i s  allowe d t o deUve r  a n element .  Th e set s tha t  hav e alread y 
give n a n elemen t  hav e finishe d th e encodin g cycl e fo r  th e 
curren t  lexem e an d ar e read y t o encod e a  n e w lexeme ,  thu s 
allowin g fo r  overlappin g word-for m generations .  A  proble m 
wit h suc h overla p i s tha t  bot h th e n o w curren t  lexem e an d 
th e previou s lexem e whos e activatio n i s  decayin g ar e 
activatin g thei r  connecte d elements .  Thes e multipl e stream s 
of  activatio n activat e severa l  element s withi n a  se t  an d thi s 
migh t  lea d t o competitio n an d eve n selectio n errors .  Th e 
multipl e activatio n stream s wil l  onl y lea d t o problem s i f  th e 
targe t  element s ge t  activate d t o a  lesse r  exten t  tha n non -
targets .  Thi s i s th e cas e fo r  th e generatio n procedur e o f  th e 

n e w lexeme ,  becaus e th e ol d lexem e wil l  initiall y  sprea d 
mor e activatio n tha n th e ne w lexeme .  Thi s disadvantag e 
shoul d b e overcome ,  especiall y b y th e firs t  retrieval  set . 
Thi s se t  form s th e bottlenec k o f  selectio n becaus e i t  ha s t o 
delive r  a n elemen t  earlie r  an d i n mor e difficul t 
circumstance s -  tha t  is ,  whil e havin g receive d les s inpu t  fro m 
th e lexem e -  tha n th e othe r  sets . 

Th e multipl e activatio n proble m i s solve d b y a  wor d onse t 
inhibitio n mechanis m an d a  curbin g mechanis m fo r  th e se t 
of  lexica l  stres s patterns .  Th e onse t  inhibitio n mechanis m 
inspect s th e se t  o f  wor d onset s righ t  befor e th e word-for m 
generatio n o f  a  ne w lexeme ,  an d suppresse s al l  activ e word -
initia l  segments .  Th e ol d wor d onset' s activatio n valu e i s 
pushe d d o w n whil e th e n e w initia l  segmen t  get s activate d b y 
th e ne w lexeme .  Thi s mechanis m prevent s interferenc e b y 
th e ol d lexem e an d maximize s th e averag e spee d o f  wor d 
onse t  retrieval.  Th e wor d onset s ar e no t  a s susceptibl e t o th e 
multipl e activatio n proble m a s th e se t  o f  lexica l  stres s 
patterns ,  bu t  th e onse t  inhibitio n mechanis m indirectl y guide s 
retrieval  o f  th e lexica l  stres s throug h th e curbin g mechanism . 

A curbin g mechanis m o n stres s node s i s a  les s powerfu l 
for m o f  interferenc e contro l  tha t  i n principl e applie s t o al l 
stres s nodes .  Thi s mechanis m put s a n uppe r  limi t  o n th e 
amount  o f  activatio n o f  eac h stres s node .  I t  i s  assume d dia t 
th e onse t  inhibitio n mechanis m cancel s al l  activatio n fro m 
othe r  tha n th e intende d source .  Th e activatio n valu e o f  th e 
most  activ e wor d onse t  i s therefor e a  result  o f  th e activatio n 
tha t  wa s received  fro m th e curren t  lexeme .  Th e curbin g 
mechanis m take s thi s valu e an d make s i t  th e m a x i m u m 
activatio n valu e o f  th e stres s patterns .  Al l  activatio n tha t 
exceed s tha t  m a x i m u m mus t  originat e fro m othe r  tha n th e 
intende d sourc e an d shoul d b e removed . 

I t  i s  possibl e unde r  th e curbin g mechanis m tha t  th e 
activatio n valu e o f  mor e tha n on e stres s elemen t  i s o n tha t 
m a x i m u m.  Th e activatio n fro m othe r  source s i s no t 
completel y suppresse d bu t  thei r  influenc e i s  controlle d 
becaus e th e us e o f  a n uppe r  limi t  doe s no t  allo w an y 
elemen t  t o b e mor e activ e tha n ca n b e reasonably  th e cas e 
i n uncontaminate d retrieval .  Selectiv e inhibitio n (suc h a s i n 
th e onse t  inhibitio n mechanism) ,  affectin g specifi c  element s 
whil e leavin g othe r  segment s unaffected ,  i s les s suite d fo r 
th e se t  o f  lexica l  stres s pattem s becaus e thi s se t  onl y ha s a 
fe w member s an d a n eve n smalle r  numbe r  o f  thos e -
correspondin g t o monosyllabi c an d disyllabi c word s -  ar e 
selecte d ver y frequently.  Consequentiy ,  ther e i s a  hig h 
probabilit y  tha t  th e patter n tha t  get s inhibite d i s exactl y th e 
on e t o b e chosen . 

Belo w I  wil l  presen t  th e results  o f  tw o experiments ,  usin g 
th e translatio n tas k paradigm .  I n thes e experiments ,  subject s 
rea d a n EngUs h wor d an d gav e th e Dutc h translatio n aloud . 
Meanwhil e a  prim e wa s presente d auditoril y a t  th e sam e 
time  a s th e stimulu s (fo r  S O A  0  m s ) ,  o r  afte r  th e onse t  o f 
th e stimulu s (fo r  positiv e S O A s ) .  Th e subjec t  wa s suppose d 
t o ignor e th e prim e bu t  prime s ofte n influence d th e word -
for m generatio n process . 

For  th e mode l  I  hav e assume d tha t  auditor y word -
recognitio n influence s th e productio n syste m vi a th e lexem e 
level .  Th e acousti c signa l  correspondin g t o th e prim e 
activate s severa l  lexemes .  Thes e lexeme s sen d activatio n 
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down thei r  encodin g paths ,  activatin g thei r  (supra)segmenta l 
elements .  Th e mode l  use s th e mechanism s o f  cohor t  theor y 
t o simulat e th e recognitio n o f  th e prim e (Marslen-Wilso n & 
Welsh ,  1978 ;  Marslen-Wilson ,  1987) .  Tha t  is ,  a s th e 
acousti c signa l  i s identified ,  a  cohor t  i s se t  u p containin g th e 
word s matchin g th e incomin g speech .  Th e cohor t  i s reduce d 
as mor e acousti c materia l  get s recognized .  Th e cohor t 
contain s al l  an d onl y th e word s tha t  exactl y matc h th e 
incomin g phonemes . 

I n th e nex t  section s I  wil l  als o discus s simulation s o f  th e 
tw o experiments .  I n a  simulation ,  al l  trial s o f  a n experimen t 
wer e ru n wit h th e mode l  (onl y th e averag e result s ar e give n 
below) .  Th e duratio n o f  phonologica l  encodin g o f  a n ite m 
was determine d b y computin g a t  eac h tim e ste p th e 
probabilit y  tha t  th e word-fina l  segmen t  wa s selected , 
implyin g tha t  al l  othe r  element s wer e selecte d a t  earlie r  tim e 
step s an d tha t  retrieva l  ha d finished.  Th e model' s estimate s 
of  th e duratio n o f  phonologica l  encodin g ar e simila r  t o 
anothe r  estimat e derive d b y Level t  e t  al.' s  (1991 ) 
mathematica l  mode l  o f  pictur e naming .  I n th e figure s 
below ,  a  constan t  wa s adde d t o th e model' s reactio n times , 
symbolizin g th e contributio n o f  th e processe s precedin g an d 
followin g word-for m generatio n t o th e subjects '  namin g 
latencies . 

Experiment 1: Lexical Stress 

Twenty-four disyllabic targets were selected for the first 
experiment .  Twelv e o f  thes e item s wer e stresse d o n th e first 
syllable .  Fo r  eac h o f  thes e item s a n Englis h translatio n wa s 
chosen .  Th e Englis h wor d an d it s translatio n neve r  share d 
th e initia l  segments ,  an d ha d a n overal l  minima l  segmenta l 
overlap .  I n addition ,  th e Englis h an d th e Dutc h ite m ha d a 
differen t  numbe r  o f  syllable s i n mos t  cases ,  an d ha d a 
differen t  placemen t  o f  lexica l  stres s i n th e remainin g cases . 
Twenty-fou r  disyllabi c prime s wer e combine d wit h th e 
target s i n fou r  prim e condition s (th e targe t  i n th e example s 
belo w i s  ̂ aje s [jail]) : 

1.  Doubl e Similarity .  A n acousti c prim e (suc h a s "buide l 
[pouch] )  an d th e targe t  translatio n share d lexica l  stres s an d 
wor d onset . 

2.  Onse t  Similarity .  Th e targe t  an d th e prim e (suc h a s 
ben'zee n [benzine] )  share d th e wor d onse t  bu t  ha d lexica l 
stres s o n differen t  syllables . 

3.  Metrica l  Similarity .  Th e prim e (suc h a s leuge n [lie] )  ha d 
th e sam e lexica l  stres s a s th e targe t  bu t  a  differen t  wor d 
onset . 

4.  Dissimilarity .  Th e targe t  an d th e prim e (ko'mee t  [comet] ) 
differe d i n wor d onse t  an d positio n o f  lexica l  stress . 

I n eac h condition ,  th e majorit y o f  target s an d prime s ha d 
th e sam e C V structure .  Twelv e additiona l  disyllabi c target s 
and prime s wer e include d i n th e experimen t  an d forme d 
forty-eigh t  filler  trials .  I n thos e trial s ther e wa s n o overla p 
i n stres s placemen t  an d wor d onset .  Th e forty-eigh t  filler 
and ninety-si x critica l  trial s wer e presente d t o subject s i n a 
pseudo-randomize d order .  Th e subject' s namin g respons e 
triggere d a  voicekey .  Th e experimen t  wa s ru n a t  S O A s 0 , 
150,  300 ,  an d 45 0 m s .  Fo r  eac h S O A ,  sixtee n subjects ,  al l 

nativ e speaker s o f  Dutch ,  wer e recruited  fro m th e M a x 
Planc k Institut e fo r  Psycholinguistic s subjec t  pool .  The y 
wer e pai d Hfl .  8.5 0 fo r  tiieir  participation . 

Th e result s ar e give n i n figure  2 .  T h e S O A manipulatio n 
di d no t  caus e differentia l  result s an d th e reactio n time s i n th e 
figure  ar e therefor e collapse d ove r  S O A .  Th e dat a sho w tha t 
primin g o f  th e lexica l  stres s doe s no t  reduc e namin g 
latencie s w h e n th e prim e doe s no t  shar e th e wor d onse t  wit h 
th e target .  I f  th e wor d onse t  i s shared ,  primin g o f  th e lexica l 
stres s reduce s th e namin g latencies .  I n addition ,  namin g 
latencie s ar e large r  w h e n th e initia l  segmen t  i s share d rathe r 
tha n different . 

+oBset/+\ s -t-onsetZ-l s ODSBtf+] s -oDse(/-l s 
cooditio o 

Figur e 2 :  Experimen t  2 ,  rea l  dat a an d simulatio n dat a 
collapse d ove r  S O A (i n m s ) .  +/ -  onse t  -  same/differen t  wor d 
onset ;  +/ -  I s -  same/differen t  lexica l  stress . 

Figure 2 also show the results of a simulation that was run 
wit h th e mode l  (again ,  th e dat a ar e collapse d ove r  S O A ) . 
Th e simulatio n dat a closel y follo w th e experimenta l  findings . 
Metrica l  Similarit y an d Dissimilarit y primin g (condition s 3 
and 4 )  produc e simila r  namin g latencies .  I n thos e 
conditions ,  th e prim e activate s it s initia l  segmen t  bu t  th e 
activatio n valu e o f  thi s word-initia l  segmen t  i s suppressed 
w h en word-for m generatio n o f  th e targe t  start s .  T h e targe t 
lexem e activate s anothe r  wor d onse t  tha t  start s growin g i n 
activation .  It s activatio n valu e form s th e m a x i m u m valu e 
tha t  an y lexica l  stres s nod e i s allowe d t o have .  I n th e 
Metrica l  Similarit y conditio n (conditio n 3) ,  th e targe t  lexica l 
stres s i s preactivate d b y th e prime .  However ,  thi s primin g 
i s cancele d b y th e curbin g mechanism .  Consequently , 
selectio n o f  th e initia l  element s occur s a t  simila r  momen t s 
and a  simila r  namin g latenc y i s obtaine d fo r  bot h conditions . 

Th e retrieva l  proces s i s greatl y affecte d b y inhibitio n i n 
th e Doubl e Similarit y an d Onse t  Similarit y condition s 
(condition s 1  an d 2) .  Th e prime' s initia l  segmen t  i s 
inhibite d a t  th e star t  o f  word-for m generation .  Thi s segmen t 
i s share d wit h th e targe t  an d i s th e intende d elemen t  o f 
selection .  Th e facilitatin g effec t  o f  primin g i s les s influentia l 
tha n th e inhibition ,  leadin g t o a  slowe r  initia l  rise  i n 
activatio n valu e o f  th e targe t  wor d onse t  tha n i n th e othe r 
tw o conditions .  Furthermore ,  th e curbin g mechanis m 
prevent s a n earl y rise  i n activatio n o f  th e stres s node .  Onc e 
di e wor d initia l  segmen t  ha s overcom e it s inhibitor y effec t 
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and start s growin g i n activatio n rapidl y du e t o th e extr a 
priming ,  th e stres s nod e ca n star t  growin g i n activatio n also . 
Becaus e ther e i s n o metrica l  primin g i n conditio n 2  (th e 
Onset  Similarit y  condition) ,  th e stres s nod e grow s slowe r  i n 
activatio n tha n i n th e Doubl e Similarit y condition . 
Consequently ,  th e averag e namin g latenc y i s large r  i n th e 
Onset  Similarit y conditio n tha n i n th e Doubl e Similarit y 
condition . 

Experiment 2: Slot Retrieval 

In the second experiment, twenty-six disyllabic targets were 
combine d wit h prime s t o creat e th e followin g condition s (th e 
targe t  i n th e exampl e her e i s 'zenu w [nerve]) : 

1]  Doubl e Similarity .  Th e targe t  an d th e prim e (suc h a s 
'zuive l  [diary] )  share d onse t  an d C V structure . 

2]  Onse t  Similarity .  Th e targe t  an d th e prim e (suc h a s 
'zilve r  [silver] )  share d onse t  bu t  ha d differen t  C V structures . 

3] Slot Similarity. The prime (such as 'bizon [bison]) had 
a differen t  wor d onse t  bu t  share d th e C V structur e wit h th e 
target . 

4]  Dissimilarity .  Th e targe t  an d th e prim e (suc h a s 'borste l 
[brush] )  ha d differen t  wor d onset s an d differen t  C V 
structures . 

Target s an d prime s ha d th e sam e stres s placemen t  i n th e 
10 4 critica l  trial s an d th e wor d onse t  wa s share d i n hal f  o f 
th e trials .  I n addition ,  fort y trial s wer e forme d i n whic h th e 
targe t  an d th e prim e alway s differe d i n wor d onse t  an d stres s 
placemen t  Sixtee n subject s wer e ru n o n S O A 15 0 m s an d 
sixtee n subject s wer e ru n o n S O A 30 0 m s .  Th e S O A 
manipulatio n agai n faile d t o caus e differentia l  effects . 
Therefor e I  presen t  th e dat a collapse d ove r  S O A . 

t:790 -

+onset/+c v +onset/-c y -onset/+c v -onset/-gji|||, u 
conditio n ^  . 

Figur e 3 :  Experimen t  2 ,  rea l  dat a an d simulatio n dat a 
collapse d ove r  S O A (i n m s ) .  +/ -  onse t  -  same/differen t  wor d 
onset ;  +/ -  c v -  same/differen t  C V structure . 

The results of the experiment are shown in figure 3. 
Primin g th e C V strucmr e whe n targe t  an d prim e shar e 
lexica l  stres s lead s t o fas t  reaction s irrespectiv e o f  th e onse t 
similarit y betwee n th e onse t  an d th e target .  Unlik e th e 
previou s experiment ,  namin g latencie s ar e no t  large r  whe n 

th e initia l  segmen t  i s share d rathe r  tha n different . 

Figur e 3  als o show s th e result s o f  a  simulatio n tha t  wa s 
ru n wit h th e mode l  (again ,  th e dat a ar e collapse d ove r  S O A ) . 
Th e simulatio n dat a closel y follo w th e experimenta l  findings . 
Lexica l  stres s retrieva l  doe s no t  contribut e t o difference s i n 
reactio n tim e becaus e retrieva l  i s  fas t  du e t o primin g i n al l 
conditions .  Retrieva l  o f  th e initia l  segmen t  als o doe s no t 
contribut e t o difference s i n reactio n time .  I n condition s 1  an d 
2,  th e prim e facilitate s th e target' s wor d onset ,  bu t  thi s extr a 
activatio n i s cancele d b y th e inhibitor y influenc e a t  th e star t 
of  word-for m generatio n (i n thi s simulatio n a  lowe r  leve l  o f 
inhibitio n wa s assume d tha n i n th e previou s simulation) .  I n 
condition s 3  an d 4 ,  ther e i s neithe r  facilitatio n no r  inhibitio n 
of  th e target' s wor d onset .  Th e mai n differenc e i s forme d 
by retrieva l  o f  th e targe t  C V structure .  I n th e Onse t 
Similarit y an d Dissimilarit y condition s (condition s 2  an d 4) , 
a differen t  C V structur e i s prime d an d thi s lead s t o 
competitio n i n th e slo t  layer .  Primin g th e targe t  C V 
structur e i n th e othe r  tw o condition s speed s u p retrieval , 
leadin g t o reduce d namin g latencies . 

General Discussion 

The research presented in this paper begins to address the 
rol e o f  suprasegmenta l  informatio n durin g sound-for m 
generation .  T w o experiment s showe d tha t  suprasegmenta l 
informatio n form s par t  o f  th e informatio n tha t  i s store d i n 
th e menta l  lexico n an d accesse d durin g phonologica l 
encoding .  I  presente d a  n e w mode l  abou t  thi s retrieva l 
process .  I n di e model ,  selectio n o f  variou s element s i s 
linearl y ordere d i n time .  Firs t  th e lexica l  stres s o f  a  wor d i s 
determined ,  followe d b y informatio n abou t  th e tota l  numbe r 
of  segments .  The n th e segment s ar e retrieve d fro m left-to -
right.  I n addition ,  th e retrieva l  o f  th e initia l  segment s i s 
guide d b y a n onse t  inhibitio n mechanis m tha t  ca n indirectl y 
slo w th e retrieva l  o f  lexica l  stress .  Variou s simulation s 
showe d tha t  thi s mode l  ca n replicat e th e reactio n tim e result s 
of  th e tw o experiments . 

Th e sca n an d cop y mode l  b y Shatmck-Hufhage l  (1987 , 
1992 )  an d th e activatio n spreadin g mode l  o f  Del l  (1986 , 
1988 )  for m alternativ e description s o f  word-for m generation . 
Bot h model s ar e heavil y influence d b y speec h erro r  research . 
Shatmck-Hufiaagel' s mode l  describe s h o w certai n regularitie s 
i n segmen t  movements ,  leadin g t o over t  speec h errors ,  com e 
about .  I t  assume s tha t  segment s fil l  slot s i n a  prosodi c 
frame ,  tha t  i s  specifie d fo r  lexica l  stres s an d (a t  leas t 
partially )  th e alternatio n o f  vowel s an d consonants ,  bu t  i t  i s 
not  clea r  h o w thi s fram e i s determined .  Furthermore ,  th e 
tim e cours e o f  retrieva l  i s  unspecifie d i n thi s model . 

Dell' s  (1988 )  spreadin g activatio n mode l  assume s tha t  a 
prosodi c frame  i s selecte d first,  followe d b y th e variou s 
segment s o f  a  word .  Thi s firam e consist s o f  a  sequenc e o f 
vowel ,  prevocali c consonan t  an d postvocali c consonan t  slots . 
I t  i s  no t  clea r  whethe r  th e mode l  assume s retrieva l  o f  lexica l 
stres s an d whethe r  i t  form s par t  o f  thi s fram e o r  i s retrieve d 
separately .  Th e mode l  doe s no t  assum e tha t  th e retrieva l  o f 
frame  an d th e segment s ca n influenc e eac h other .  A s wit h 
th e mode l  o f  Shatmck-Hufiiage l  (1992) ,  i t  i s  no t  th e ai m o f 
Dell' s  mode l  t o describ e th e generatio n o f  severa l  word s i n 
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time ,  tha t  ca n occu r  quickl y an d generall y withou t  errors . 

Thus ,  previou s model s o f  phonologica l  encodin g neglec t 
th e suprasegmenta l  aspect s o f  retrieval .  Th e mode l  presente d 
i n thi s pape r  ca n explai n th e patter n o f  result s tha t  wer e 
foun d i n tw o experiment s o n lexica l  stres s an d slo t  number . 
Furthe r  researc h wil l  hav e t o determin e whethe r  th e effect s 
on slo t  numbe r  an d lexica l  stres s hol d fo r  a  large r  rang e o f 
item s (includin g shorte r  an d longe r  words )  an d whethe r  othe r 
suprasegmenta l  informatio n i s retrieve d a s well . 

(Eds.) ,  Moto r  an d sensor y processin g i n language . 

Hillsdale ,  NJ :  Lawrenc e Edbaum . 
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