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On-lin e versu s Off-lin e Primin g o f  W o r d - F o r m Encodin g 

i n Spoke n W o r d Productio n 

Ard i  Roelof s 
M ax Planc k Institut e fo r  Psycholinguistic s 

P.O.  B o x 31 0 

650 0 A H ,  Nijmege n 

The Netherland s 

a r d i @ m p i . n l 

Abst rac t 

The production of a disyllabic word is speeded up by advance 
(off-line )  knowledg e o f  th e firs t  syllable ,  bu t  no t  b y knowledg e 
abou t  th e secon d syllabl e (Meyer ,  1990) .  B y contrast ,  whe n 
first-syllable  o r  second-syllabl e prime s ar e presente d durin g th e 
productio n o f  a  disyllabi c wor d (on-line) ,  bot h prime s yiel d a 
facilitator y effec t  (Meye r  &  Schriefers ,  1991) .  I n thi s paper ,  th e 
computationa l  mode l  o f  word-for m encodin g i n speakin g 
develope d i n Roelof s (1992b ,  submitted )  i s  applie d t o thes e 
contradictor y findings .  Centra l  t o th e mode l  i s th e proposa l  b y 
Level t  (1992 )  tha t  morphemi c representation s ar e mappe d ont o 
store d syllabl e program s b y seriall y  groupin g th e morphemes ' 
segment s int o phonologica l  syllables ,  whic h ar e the n use d t o 
addres s th e program s i n a  syllabary .  Result s o f  compute r 
simulation s reporte d i n thi s pape r  sho w tha t  th e mode l  resolve s 
th e empirica l  discrepancy . 

Th e productio n o f  a  disyllabi c wor d i s speede d u p b y advanc e 

(off-line )  knowledg e o f  th e firs t  syllable ,  bu t  no t  b y suc h 

informatio n abou t  th e secon d syllabl e (Meyer ,  1990) .  B y 

contrast ,  w h e n first-syllabl e o r  second-syllabl e prime s ar e 
presente d durin g th e productio n o f  a  disyllabi c wor d (on -

line) ,  bot h first-syllabl e an d second-syllabl e prime s yiel d a 
facilitator y effec t  (Meye r  &  Schriefers ,  1991) .  Th e timin g o f 

th e onse t  o f  th e facilitatw y effect s differs . 

M e y er  (1990 ,  1991 )  aske d Dutc h subject s t o lear n 

set s o f  thre e ot  five  pair s o f  word s suc h a s luch t  -  raket ,  ber g -

ravijn ,  an d s o fort h (Eng :  sk y -  rocket ,  mountai n -  ravine , 

etc.) ;  luch t  -  raket ,  kler k -  loket ,  an d s o fort h (Eng :  sk y -

rocket ,  cler k -  ticket-window ,  etc.) ;  o r  luch t  -  raket ,  rechter -

bewijs ,  an d s o fort h (Eng :  sk y -  rocket ,  judg e -proof ,  etc.) . 

Afte r  learnin g a  set ,  th e subject s ha d t o produc e th e secon d 

wor d o f  a  pai r  (e.g. ,  rake t  [r a kel] )  upo n th e visua l 

presentatio n o f  th e firs t  wor d (i.e. ,  lucht) .  Th e respons e 

word s share d th e first  syllabl e (e.g. ,  rake t  [r a 'ket] ,  ravij n 

[r a V E i n ] ,  etc. )  o r  th e secon d syllabl e (rake t  [r a kct ] , 

loke t  [l o ke t ] ,  etc.) ,  o r  the y wer e unrelate d (e.g. ,  rake t  [r a 

ke l ] ,  bewij s [ b s V e i s ] ,  etc) .  Relate d an d unrelate d set s 

wer e create d b y assignin g wor d pair s t o othe r  sets .  Sharin g 

th e first  syllabl e yielde d a  facilitator y effect ,  bu t  sharin g th e 

secon d syllabl e di d not .  Tha t  is ,  producin g eac h o f  th e word s 

of  th e se t  raket ,  ravijn ,  an d s o fort h (firs t  syllable )  wen t 

faste r  tha n producin g raket ,  loket ,  an d s o fort h (secon d 

syllable) ,  wherea s producin g eac h o f  th e word s fro m th e 

latte r  se t  wen t  a s fas t  a s producin g raket ,  bewijs ,  an d s o 

fort h (unrelated) . 

Meyer  an d Schriefer s (1991 )  examine d th e effec t  o f 
spoke n distracto r  word s o n word-for m encodin g i n objec t 

naming .  Again ,  th e disyllabi c target s an d distractor s share d 

eithe r  th e first  syllabl e o r  th e secon d syllabl e i n common . 

For  example ,  Dutc h subject s ha d t o n a m e a  picture d rocke t 

(i.e. ,  the y ha d t o sa y raket ,  [r a kEl]) ,  wher e th e distracto r 

was ravij n ([r a v e i n ] ,  first  syllable )  o r  loke t  ([l o kEt] , 

secon d syllable) .  Unrelate d contro l  condition s fo r  th e relate d 

one s wer e create d b y combinin g picture s wit h othe r 

distractor s i n th e experiment .  Th e distractor s wer e presente d 

jus t  befor e (i.e. ,  -30 0 o r  -15 0 m s ) ,  simultaneousl y with ,  o r 

right  afte r  (i.e. ,  +15 0 m s )  th e onse t  o f  th e presentatio n o f 

th e picture .  A  facilitator y effec t  wa s obtaine d from  bot h first-
syllabl e an d second-syllabl e primes .  W h e n th e S O A s wer e 

betwee n th e onse t  o f  th e critica l  par t  o f  th e distracto r  an d 

pictur e onse t  (i.e. ,  betwee n th e onse t  o f  th e speec h fragmen t 

[ra ]  o f  [r a "vEin ]  an d pictur e onset ,  an d betwee n th e onse t 

of  th e [kEt ]  o f  [l o ke t ]  an d pictur e onset) ,  th e differenc e 

betwee n first-  an d second-syllabl e prime s wa s i n th e timin g 

of  th e onse t  o f  th e facilitator y effect .  Th e onse t  o f  th e effec t 

fro m first-syllable  prime s wa s a t  a n earlie r  S O A tha n from 

second-syllabl e prime s (resp .  -15 0 an d 0) .  Wit h bot h first-

an d second-syllabl e overiap ,  th e facilitator y effec t  wa s stil l 

presen t  a t  th e S O A o f  +150 . 

Th e experiment s o f  Meye r  (1990,1991 )  an d Meye r 

and Schriefer s (1991 )  include d severa l  othe r  condition s (e.g. , 

involvin g monosyllables) .  T h e finding s fro m thes e 

condition s wer e th e sam e a s reporte d above :  Off-lin e primin g 

i s onl y possibl e from  th e beginnin g o f  a  wor d onwards , 

wherea s thi s doe s no t  hol d fo r  on-lin e priming .  I n thi s 

paper ,  I  concentrat e o n th e primin g o f  th e firs t  versu s th e 

secon d syllabl e o f  disyllables ,  becaus e thes e ar e th e onl y 
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condition s tha t  wer e realize d i n bot h th e experiment s o f 

Meyer  (1990 ,  1991 )  an d thos e o f  Meye r  an d Schriefer s 

(1991) .  Below ,  I  sho w ho w th e word-for m encodin g mode l 

of  Roelof s (1992b ,  submitted )  account s fo r  thi s differenc e 

betwee n th e off-lin e an d th e on-lin e primin g o f  word-for m 

encodin g i n spoke n wor d production .  First ,  I  revie w th e 

relevan t  assumption s o f  th e model .  Next ,  1  presen t  th e 

result s o f  compute r  simulations .  Th e simulation s sho w tha t 

th e mode l  resolve s th e empirica l  discrepancy . 

G e n e r a l  B a c k g r o u n d 

The model advanced in Roelofs (1992b, submitted) has been 

propose d t o improv e upo n th e existin g model s o f  word-for m 

encoding .  Mos t  o f  th e existin g computationa l  model s o f 

word-for m encodin g i n speakin g hav e implicitl y  bee n 

designe d t o accoun t  fo r  th e productio n o f  isolate d word s 

(e.g. ,  Dell ,  1986 ;  Dell ,  Juliano ,  Govindjee ,  1993 ; 

Houghton ,  1990 ;  Schad e &  Berg ,  1992) .  Thereby ,  the y hav e 

neglecte d specifi c  demand s o f  word-for m encodin g i n th e 

productio n o f  connecte d speech ,  a s argue d extensivel y i n 

Roelof s (submitted) . 
First ,  th e encodin g i n th e productio n o f  connecte d 

speec h ofte n doe s no t  respec t  lexical ,  morphemic ,  an d 

syllabi c boundarie s (e.g. ,  Kaisse ,  1985 ;  Levelt ,  1989 , 
1992) .  Fo r  example ,  t o enhanc e th e spee d and  fluenc y o f  th e 
articulatio n o f  th e utteranc e "ther e i s a  yello w rocke t  i n th e 

sky" ,  a  speake r  migh t  sa y "ther e i s a  yello w (ro) a (k9) o 
(tln)C T th e sky "  instea d o f  "ther e i s a  yello w (ro) o (k8l)( j 

(In) o th e sky" .  Here ,  th e cod a /I /  o f  th e secon d syllabl e o f 

rocke t  i s treate d a s th e syllabl e onse t  o f  in .  Tha t  thi s 

concern s a  chang e o f  syllabl e positio n instea d o f  "co -

articulation "  i s show n b y th e flappin g o f  th e /I /  (i n 

America n English) .  Phonetically ,  /t /  become s [r ]  instea d o f 
[t] ,  whic h onl y occur s i n syllabl e onse t  position .  Th e 

encodin g acros s lexical ,  morphemic ,  and  syllabi c boundarie s 
provide s a  challeng e t o th e existin g models . 

Second ,  du e t o th e incrementalit y o f  connecte d 
speec h planning ,  th e encodin g typicall y take s plac e i n th e 
contex t  o f  th e activatio n o f  aspect s o f  othe r  wor d form s 
(e.g. ,  Levelt ,  1989) .  Incrementa l  productio n ask s fo r  a n 

appropriat e indexin g o f  th e informatio n recovere d fro m 
memory.  Fo r  example ,  i f  th e segment s  / j /  an d /r /  happe n t o 

be activate d fro m th e morpheme s <yellow > an d <rocket > 

simultaneously ,  th e syste m ha s t o kno w tha t  th e / j /  i s 

retrieve d fo r  yello w an d th e /r /  fo r  rocket .  Th e existin g 
model s solv e thi s bindin g proble m b y placin g sever e 
tempora l  restriction s o n th e spellin g ou t  o f  informatio n 
(e.g. ,  Dell ,  1986) .  T o preven t  errors ,  the y assum e tha t  th e 
brai n prohibit s tha t  yello w an d rocke t  ar e spelle d ou t 
simultaneousl y withi n a  leve l  o f  processing . 

However ,  a  speaker' s performanc e i n a  picture-wor d 

interferenc e experimen t  demonstrate s tha t  word-for m 
encodin g remain s accurat e i n th e contex t  o f  th e activatio n o f 

othe r  wor d form s (e.g. ,  Meye r  &  Schriefers ,  1991) .  A s 

indicated ,  i n suc h a n experiment ,  a  picture d objec t  ha s t o b e 

named (e.g. ,  a  depicte d rocket) ,  whil e a t  th e sam e tim e a 

spoke n wor d presente d vi a head-phone s ha s t o b e ignore d 

(e.g. ,  th e form-relate d wor d robbe r  o r  th e form-unrelate d 
wor d fiddle) .  Th e presentatio n o f  a  distracto r  wor d result s i n 

longe r  objec t  namin g latencie s compare d t o th e situatio n 

withou t  a  distractor .  Th e namin g latencie s increas e les s wit h 

form-relate d distractor s (e.g. ,  robber ,  ['t o bar] )  tha n wit h 

unrelate d one s {e.g. ,  fiddle,  [' f  I  dl]) ,  showin g tha t  ther e i s a 

leve l  o f  processin g wher e speec h productio n an d speec h 

perceptio n meet .  Th e numbe r  o f  error s i n al l  thre e case s 

(relate d distractor ,  unrelate d distractor ,  n o distractor )  i s low . 

Thus ,  th e syste m i s abl e t o cop e wit h th e fac t  tha t  a 
distracto r  make s availabl e in^propriat e segment s (e.g. ,  /bf ) 

OT tha t  i t  make s availabl e appropriat e segment s (e.g. ,  /r/ )  a t 

th e wron g moment  i n time . 

The mode l  propose d i n Roelof s (1992b ,  submitted ) 
solve s th e bindin g proble m b y othe r  mean s tha n timing . 

The mode l  provide s fo r  a n efficien t  encodin g o f  wor d form s 

acros s lexical ,  morphemic ,  an d syllabi c boundaries . 

Furthermore ,  th e performanc e o f  th e propose d encodin g 

algorith m ha s bee n show n t o remai n accurat e i n th e contex t 

of  th e activatio n o f  othe r  forms . 

Theore t i ca l  A s s u m p t i o n s 

The theoretical background of this word-form encoding 

model  i s th e spreading-activatio n mode l  o f  lexica l  acces s i n 

speakin g develope d i n Roelof s (1992a ,  1992b ,  1993 ,  i n 
preparation )  an d th e theoretica l  framework  fo r  word-for m 

encodin g develope d i n Level t  (1992) .  Word-for m encodin g i s 

conceive d o f  a s th e secon d stag e o f  lexica l  access ,  th e first 

stag e bein g lemm a retrieva l  (e.g. ,  Dell ,  1986 ;  Garrett ,  1975 ; 
Kempen &  Huijbers ,  1983 ;  Levelt ,  1989 ,  1992) .  I n lemm a 
retrieval ,  a  representatio n o f  th e intende d lexica l  concep t  i s 

use d t o retriev e th e syntacti c propertie s o f  a  wor d fro m 

memory an d t o provid e pointer s t o it s morpho-phonologica l 
form .  I n word-for m encoding ,  th e for m pointer s ar e use d t o 

recove r  th e morpho-phonologica l  propertie s o f  th e wor d 
fro m memor y i n orde r  t o construc t  a n articulator y program . 

The brai n typicall y doe s no t  construc t  thes e program s from 

scratch .  Instead ,  whe n available ,  learne d moto r  program s fo r 

syllable s ar e retrieve d fro m a  menta l  syllabar y (Levelt ,  1989 , 
1992 ;  Level t  &  Wheeldon ,  i n press) .  A  syllabar y i s a 

repositor y o f  articulatory-phoneti c program s to r  syllables . 
Assume a  speake r  want s t o nam e a  rocket .  First , 

th e "lemm a retriever "  take s th e lexica l  concep t  rocke t  and 

makes availabl e th e syntacti c propert y Noun ,  a  slo t  fo r  th e 
specificatio n o f  th e word' s number ,  an d for m pointers .  T o 

encod e th e appropriat e wor d form ,  singula r  [ t o k^al ] 
instea d o f  plura l  ['r o k^sts] ,  th e word' s numbe r  ha s t o b e 
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Phonemi c Syllabl e 
Segment  Progra m 

nodes node s 

Lemma Lexeme 
node 

^ 

keî ouiuD c [ift > ti[k i  ] 

V 

Diacriti c  Featur e | 
nod e 

^ ^ 

J L J 
Word-For m Stratu m SyUabai y 

Figure :  Memor y representatio n o f  th e wor d for m o f  rocke t 

specified .  Th e l e m m a plu s th e "diacritic' '  featur e singula r  ar e 

inpu t  t o word-for m encoding .  Th e articulator y progra m i s 

the n derive d i n thre e majo r  steps :  morphologica l  encoding , 

segmenta l  encoding ,  an d phoneti c encodin g (Levelt ,  1989 , 

1992) .  Th e "morphologica l  encoder "  take s th e l e m m a o f 

rocke t  plu s th e diacriti c  featur e singular ,  an d output s th e 

m o r p h e m e <rocket> .  Th e "segmenta l  encoder "  take s 

<rocket > an d produce s th e phonologica l  wor d 

( ( (  /r/o n /3/nu)o s (/k/o n /s/n u A/c o )o w ) z  ) , (0-

That  is ,  i t  deliver s a  syllabifie d sequenc e o f  segments , 
togethe r  wit h a  stres s patter n ove r  th e syllable s (cf . 

Liberma n &  Prince ,  1977) .  Thi s representatio n describe s 

rocke t  a s a  phonologica l  wor d (co )  consistin g o f  tw o 

syllable s (o )  makin g u p a  foo t  (L) .  Th e first ,  stresse d 

syllabl e (o, )  consist s o f  th e onse t  I t  I  an d th e nucleu s h i . 

Th e second ,  unstresse d syllabl e (Ow )  consist s o f  th e onse t 
/k/ ,  th e nucleu s Idl ,  an d th e cod a A/ .  Finally ,  th e "phoneti c 

encoder "  take s thi s representatio n an d produce s th e 

correspondin g articulator y program ,  ['r3][k^al] .  Thi s 

representatio n describe s rocke t  i n term s o f  th e syllabl e 

program s [ ro ]  an d [ k ^ s t ] ,  th e firs t  syllabl e t o b e 

pronounce d loud ^  o r  longe r  tha n th e secon d one . 

T o accomplis h a n efficien t  spellin g ou t  o f  lexica l 

information ,  th e theor y assume s tha t  th e menta l  lexico n i s a 

networ k o f  node s an d labele d links ,  whic h i s accesse d b y 

means o f  th e spreadin g o f  activatio n (cf .  Collin s &  Loftus , 

197S) .  Th e networ k consist s o f  thre e mai n strata :  a 

conceptual ,  a  syntactic ,  an d a  word-for m stratum .  Th e 

conceptua l  stratu m contain s lexical-concep t  node s an d 

labele d conceptua l  links ,  th e syntacti c stratu m contain s 

l emma nodes ,  slot s fo r  diacritics ,  an d syntacti c propert y 

node s an d labele d links ,  an d th e word-for m stratu m contain s 

morphologica l  an d phonologica l  node s an d labele d link s (se e 

Figure) . 
Th e firs t  laye r  o f  th e for m networ k consist s o f 

lexem e nodes ,  whic h ar e connecte d t o a  word' s lemm a nod e 

and it s  diacriti c  features .  A  lexem e nod e point s t o a 

representation  o f  th e word-form' s metrica l  structur e an d t o it s 

segmenta l  conten t  (cf .  Goldsmith ,  1990) .  Th e link s betwee n 

lexem e node s an d segmen t  node s specif y th e seria l  positio n 

of  th e segmen t  (i.e. ,  1/ ,  2/ ,  etc. )  an d indicat e whethe r  th e 

segment  i s a  consonanta l  (C )  o r  vocali c (V )  constituen t  (cf . 

Clement s &  Keyser ,  1983) .  Segmen t  node s ar e connecte d t o 

syllabl e progra m node s b y link s tha t  specif y th e seria l 

positio n an d functio n (onset ,  nucleus ,  o r  coda )  o f  th e 

segment  withi n th e syllable .  Finally ,  eac h syllabl e progra m 
nod e point s t o th e actua l  moto r  progra m (e.g. ,  th e gestura l 

score ,  B r o w m a n &  Goldstein ,  1986 )  fo r  th e syllabl e i n th e 

syllabar y o f  th e speaker . 

Word-for m encodin g i s  initiate d whe n a  lemm a 

send s activatio n t o th e word-for m network .  Activatio n the n 

spread s throug h th e networ k accordin g t o 

a{k .  t-¥At )  =  a{k.t)0- -  ( O +  J ^ r  a(nj) . 

wher e a(kj )  i s th e activatio n leve l  o f  nod e k  a t  poin t  i n tim e 

r,  ( /  i s a  deca y rate ,  an d A t  i s th e duratio n o f  a  tim e step .  Th e 
rightmost  ter m denote s th e amoun t  o f  activatio n k  receive s 

betwee n tand t  +  At ,  wher e a(n,t )  i s  th e outpu t  o f  neighbo r 

/> ,  an d r  indicate s th e spreadin g rate .  I n th e incrementa l 

plannin g o f  connecte d speech ,  ther e m a y b e tempora l  overla p 
i n th e activatio n o f  th e fomra s o f  severa l  words .  T o selec t  fo r 

eac h o f  th e word s th e relevan t  node s amon g al l  th e activate d 

ones ,  th e encoder s follo w simpl e selectio n rules .  Associate d 
t o eac h nod e i n th e for m network ,  ther e i s a  routin e tha t 

test s whethe r  th e nod e ha s th e appropriat e relation  t o th e 

targe t  node(s )  a t  th e previou s level .  Lexem e node s shoul d 

^propriatel y encod e th e selecte d l emm a an d it s diacritics , 

metrica l  structur e node s an d phonemi c segmen t  node s shoul d 

appropriatel y encod e th e selecte d lexemes ,  an d syllabl e 
progra m node s shoul d appropriatel y encod e th e selected , 

syllabifie d segments .  A  routin e i s triggere d whe n th e nod e 

exceed s a n activatio n threshold .  Th e routine s ca n ru n i n 

parallel . 

Th e morphologica l  encode r  select s th e lexem e 

node s tha t  ar e linke d t o th e node s o f  th e selecte d lemm a an d 

it s diacriti c  features .  I n th e example ,  <rocket > wil l  b e 

selecte d becaus e i t  i s  linke d t o bot h th e l e m m a nod e o f 

rocke t  an d th e nod e fo r  singular . 
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The segmenta l  encode r  select s th e metrica l  structur e 

representatio n an d th e phonemi c segmen t  node s tha t  ar e 

linke d t o th e selecte d lexem e nodes .  Th e segment s ar e 

associate d fro m left-to-righ t  t o th e o-node s withi n th e 
metrica l  fram e (Meyer .  1990.1991 ;  LeveU .  1992 ;  Wheeldo n 

& Levelt ,  submitted) .  Thereby ,  a  syllabl e structur e i s 

assigne d followin g th e syllabificatio n rule s o f  th e language . 

New phonologica l  word s ma y b e constructe d b y combinin g 

th e metrica l  frame s o f  neighborin g word s (se e Levelt ,  1989 , 

1992) .  I n th e example ,  th e strin g /r/ ,  /o/ ,  /k/ ,  /s/ ,  /t/ ,  HI , 

Itl I  i s  the n syllabifie d a s (r3) o (lca) o (lln)(j . 
As a  final  ste p i n word-for m encoding ,  fo r  eac h o -

node th e phoneti c encode r  select s th e syllabl e progra m nod e 

tha t  ha s th e appropriat e link s t o th e syllabifie d segments . 

For  example ,  th e [ r  o ]  nod e i s selecte d fo r  (  /r/o n /o/n u )o . 
becaus e th e lin k betwee n I t  I  an d [ r  o ]  i s labele d a s 1/on ,  an d 

th e lin k betwee n h i  an d [to ]  i s  labele d a s 2Aiu .  Finally ,  th e 
phoneti c encode r  unpack s th e syllabl e programs ,  makin g 

the m availabl e fo r  th e contro l  o f  th e movement s o f  th e 

articulators .  Th e selectio n o f  a  targe t  syllabl e progra m nod e 

i s a  rando m event .  Th e probabilit y  o f  th e actua l  selectio n o f 

a targe t  nod e i n an y moment  i n tim e (afte r  it s  selectio n 

condition s hav e bee n met )  i s  equa l  t o th e rati o o f  th e 

activatio n leve l  o f  th e targe t  syllabl e progra m nod e an d th e 

su m o f  th e activatio n level s o f  al l  th e syllabl e progra m 

nodes i n th e network .  Tha t  is . 

p(  selectio n m d A t < T < t  +  A t  I  - i  selectio n m a t  T < t ) 

= aim,t )  I  E i  a{i,t) . 

The inde x i  range s ove r  th e syllabl e progra m nodes .  Th e 
selectio n rati o equal s th e hazar d rat e hjn{s )  o f  th e proces s o f 

th e encodin g o f  syllabl e m (u p t o th e acces s o f  th e syllabary ) 

at  th e 5t h tim e step .  Give n th e hazar d rat e functions ,  th e 

mathematica l  expectatio n o f  th e encodin g tim e ca n b e 

compute d (e.g. ,  Roelofs ,  1992a ,  1992b ,  1993 ,  submitted) . 
Elsewhere ,  I  hav e show n b y mean s o f  compute r 

simulation s tha t  thi s mode l  fo r  word-fOT m encodin g account s 
fo r  ke y empirica l  finding s abou t  th e tim e cours e o f 
phonologica l  facilitatio n an d inhibitio n fro m spoke n 
distractor s i n pictur e naming ,  abou t  th e orde r  o f  encodin g 
insid e an d betwee n th e syllable s o f  a  word ,  abou t  effect s 
fro m wor d an d syllabl e frequency ,  an d abou t  speec h error s 
(se e Roelofs ,  submitted) .  Furthermore ,  i t  ha s bee n show n 

tha t  thi s mode l  i s full y  compatibl e wit h th e mode l  fo r 

lemma retrieva l  propose d b y Roelof s (1992a ,  1992b) .  Th e 

combinatio n o f  th e tw o model s account s fo r  classica l 

findings  abou t  th e tim e cours e o f  semanti c an d word-for m 
effect s from  visua l  an d spoke n distractor s o n lexica l  acces s 
i n pictur e naming ,  pictur e categorizing ,  wor d categorizing , 

and wor d namin g (se e Roelofs ,  i n preparation) .  Below ,  I 
report  o n simulation s showin g th e model' s accoun t  fo r  th e 
differenc e i n effec t  betwee n on-lin e an d off-lin e jMiming . 

C o m p u t e r  S i m u l a t i o n s 

The simulations used a network with nodes for the word 

form s o f  rake t  (target) ,  ravij n (first-syllabl e overlap) ,  an d 

loke t  (second-syllabl e overly) ,  an d a n unrelate d networ k 

wit h a n indentica l  structure .  Th e networ k approache d th e 

structur e o f  th e Dutc h word s use d i n th e experiment s o f 

Meyer  an d Schriefer s a s clos e a s possibl e i n term s o f  averag e 

number  o f  phonemi c segments ,  C V structure ,  an d s o forth . 

The encodin g o f  th e targe t  word-for m wa s simulate d 

followin g th e encodin g algorith m describe d above .  I n th e 

simulations ,  a  spoke n distracto r  wor d activate d a  cohor t  o f 

compatibl e element s i n th e outpu t  for m lexico n (cf .  Marslen -

Wilso n &  Welsh ,  1978) .  Fo r  example ,  fo r  th e first  X  ms , 

th e speec h segmen t  [r ]  o f  distracto r  [r a ve in ]  activate d 

th e phonemi c segmen t  nod e /r/ ,  an d somewha t  les s th e 
lexem e node s <raket > an d <ravijn> ;  durin g th e nex t  X  ms , 

th e [a ]  par t  activate d th e phonemi c segmen t  nod e /a/ ,  an d 
somewhat  les s th e lexem e node s <raket > an d <ravijn> ; 

durin g th e nex t  X  ms ,  th e [v ]  par t  activate d th e phonemi c 

segment  nod e /v /  an d somewha t  les s th e lexem e nod e 

<ravijn> ,  bu t  no t  th e lexem e nod e <raket > anymore ;  etc . 

The spreadin g rat e r  wa s 0.012 0 [msi] ,  th e deca y 

rat e d  wa s 0.024 0 [ms-^] ,  an d th e siz e o f  th e externa l  inpu t 

t o th e networ k wa s 0.196 5 [ms^] .  I n th e simulation s o f  th e 

experimen t  o f  Meye r  an d Schriefer s (1991) ,  a  segmen t 

perceive d i n th e spoke n distractor s provide d inpu t  t o th e 
networ k fo r  X  =  1(X )  ms .  Lexem e node s go t  1 0 procen t  o f 
th e externa l  inpu t  fro m th e perceptio n o f  a  speec h segment . 
The activatio n threshol d fo r  th e triggerin g o f  a  selectio n tes t 

was 1.5 .  Th e latenc y o f  a  selectio n tes t  an d th e 

syllabificatio n tim e pe r  syllabl e equalle d A t  =  2 5 ms .  Th e 
correctio n fo r  th e deviatio n o f  th e menta l  S O A from  th e 

experimenta l  on e wa s +10 0 ms .  Th e paramete r  estimate s 

wer e obtaine d b y fitting  th e mode l  t o th e dat a o f  Meye r  an d 

Schriefer s (1991) .  I n th e simulation s o f  th e experiment s o f 

Meyer  (1990) ,  advanc e knowledg e abou t  a  syllabl e triggere d 
it s segmenta l  an d phoneti c encodin g from  left-to-right . 

The Tabl e belo w list s th e facilitator y effect s a s 

obtaine d b y mean s o f  compute r  simulatio n o f  th e 
experiment s o f  Meye r  an d Schriefer s (1991 )  an d Meye r 
(1990) .  Fo r  th e on-lin e case ,  th e mode l  predict s a  facilitator y 

effec t  fo r  bot h th e first-syllabl e an d th e second-syllabl e 
primes .  Wit h first-syllabl e overlap ,  th e mode l  predict s fo r 
S OA =  -15 0 m s a  facilitator y effec t  of-2 8 m s (real :  -3 1 ms) . 
By contrast ,  wit h second-syllabl e overlap ,  th e effec t  fo r  S O A 

= -15 0 m s wa s - 4 m s (real :  +1 0 ms) .  Thus ,  th e mode l 

capture s th e onse t  difference .  Fo r  th e off-lin e case ,  wit h first -

syllabl e overla p th e mode l  predict s a  facilitator y effec t  o f  -4 3 

ms (real :  -4 9 ms ,  collapse d acros s trochai c an d iambi c feet) , 
wherea s wit h second-syllabl e overlap ,  th e effec t  wa s 0  m s 
(real :  + 5 ms) .  Thus ,  th e mode l  capture s th e differenc e 
betwee n th e pattern s o f  th e facilitator y effect s fro m th e on -

lin e an d th e off-lin e primin g o f  word-for m encoding .  H o w 
does th e mode l  explai n th e empirica l  findings? 
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Table :  M e a n differenc e betwee n th e wor d productio n time s 

wit h related  an d unrelate d syllabl e prime s (i n ms) .  A 

negativ e scor e indicate s a  facilitator y effect . 

On-line priming 

S OA Firs t  syllabl e Secon d syllabl e 

-30 0 

-15 0 

0 
150 

rea l  si m 

-1 0 -2 0 
-3 1 -2 8 
-4 3 -6 1 
-5 1 -3 6 

Off-lin e 

Firs t  syllabl e 
real  si m 

-4 9 ^ 3 

rea l 

11 
10 

-3 8 
-2 8 

;  primin g 

si m 
0 

-4 
-1 7 
-1 7 

Secon d syllabl e 
real 

5 
si m 

0 

Assume rake t  [r a 'ket ]  i s  th e targe t  Presentin g a n 

unrelate d distracto r  wor d suc h a s bewij s prime s th e 

competito r  syllabl e progra m node s [bd ]  an d [weis] .  Thi s 

increase s th e denominato r  o f  th e selectio n ratio s o f  th e 

syllabl e progra m node s [ra ]  an d [kel ]  relative  t o th e 

situatio n withou t  a  distractor ,  whic h reduce s thes e ratio s (an d 

thu s th e hazar d rat e o f  th e encodin g process) ,  an d thu s 

prolong s th e proces s o f  th e encodin g o f  th e target .  Thi s 
explain s th e inhibitor y effec t  from  a  distracto r  pe r  se . 

Simila r  t o th e unrelate d bewijs ,  a  first-syllabl e 
relate d distracto r  suc h a s ravij n wil l  hav e a n inhibitor y 

component .  However ,  th e lexem e <raket > wil l  b e i n th e 

cohor t  o f  ravijn ,  an d th e segment s /r /  an d /a /  activat e th e 
targe t  syllabl e progra m nod e [ra] .  Thi s increase s th e 

numerato r  o f  th e selectio n rati o o f  [ r  a ]  relative  t o th e non -

overla p situation ,  an d thu s speed s u p th e encodin g o f  th e 

target .  Thi s explain s th e facilitator y effec t  from  word-for m 

overlap . 

W h en th e second-syllabl e relate d loke t  i s  presented , 

th e targe t  lexem e nod e <raket > i s no t  activated ,  becaus e 
rake t  i s  no t  i n th e cohor t  o f  loket .  Furthermore ,  initiall y 

(i.e. ,  durin g th e firs t  tw o X  ms )  loke t  prime s a  competito r 

syllabl e progra m nod e (i.e. ,  [lo]) ,  wherea s ravij n prime d a 

targe t  (i.e. ,  [ra]) .  Thus ,  initially ,  loke t  act s lik e a n 

unrelate d distractor .  Onl y late r  on ,  a  targe t  syllabl e progra m 
nod e wil l  benefi t  from  th e for m overlap .  Althoug h wit h 

aligne d S O A s th e speec h segmen t  [k ]  o f  loke t  i s presente d 

wit h th e sam e S O A a s th e [r ]  o f  ravijn ,  th e facilitator y 

effec t  fro m th e [ket ]  o f  loke t  wil l  b e les s du e t o th e cohor t 

facto r  mentioned .  Thi s surface s a s a  shif t  o f  th e onse t  o f  th e 

facilitatcx y effec t  t o a  late r  S O A . 

Wherea s Meye r  an d Schriefer s (1991 )  obtaine d a 

facilitator y effec t  from  second-syllabl e relate d distractor s o n 
word-for m encodin g i n objec t  naming ,  Meye r  (1990 )  foun d 

no suc h effec t  fro m second-syllabl e overla p betwee n th e 

word s i n a  respons e se t  i n experiment s withou t  distractors . 

I n th e objec t  namin g experiments ,  ther e wa s n o for m 

overla p betwee n th e responses .  Thus ,  wherea s i n th e 

response-set  experiment s o f  Meye r  a  respons e preparatio n 

coul d tak e plac e (i.e. ,  par t  o f  th e for m o f  th e respons e wor d 

coul d b e planne d beforehand) ,  thi s di d no t  hol d fo r  th e objec t 

namin g experiments .  Accordin g t o th e model ,  th e absenc e o f 

a facilitator y effec t  fro m second-syllabl e overla p i n th e 

response-set  experiment s reflect s th e constraint s impose d o n 

a respons e preparatio n b y th e directionalit y o f 

syllabification .  W h e n th e syllabificatio n proces s i n word -

for m encodin g operate s from  th e beginnin g o f  a  wor d t o it s 

end ,  the n response  preparatio n ca n onl y occu r  fo r  a  wor d 

from  it s beginnin g onward .  Fo r  example ,  i n cas e o f  th e 

respons e se t  rake t  [r a 'kei] ,  ravij n [r a ve in ]  an d s o 

forth ,  th e respons e i n eac h tria l  ca n b e prepare d u p t o th e 

secon d syllable ,  wherea s i n cas e o f  th e se t  rake t  [ r  a  '  ket] , 

loke t  [l o 'ket ]  an d s o forth ,  suc h preparatio n i s no t 

possible .  I n general ,  off-lin e primin g i s  onl y possibl e fo r 

part s o f  th e respons e wor d from  it s beginnin g onward ,  a s 

observe d b y Meye r  (1990 ,  1991) .  B y contrast ,  i n th e objec t 

namin g experiments ,  th e facilitator y effect s ar e no t  fro m 

response  preparatio n (th e response s di d no t  shar e par t  o f  thei r 

wor d for m i n c o m m o n ) ,  bu t  from  th e primin g o f  retrieva l 

IM-ocesses ,  a s I  discusse d above . 
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