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Abstrac t 

Two experiments investigated the grammatical encoding 
processe s durin g th e productio n o f  nou n phrase s consistin g o f 
an article ,  a n adjective ,  an d a  noun .  Experimen t  1  show s tha t 
fo r  nou n phrase s i n German ,  wit h th e adjectiv e i n prenomina l 
position ,  th e lemma s o f  th e nou n an d th e adjective ,  an d th e 
noun' s grammatica l  gende r  ar e selecte d befor e utteranc e 
onset .  Experimen t  2  show s tha t  fo r  nou n phrase s i n French , 
wit h th e adjectiv e i n postnomina l  position ,  onl y th e nou n 
lemma an d it s grammatica l  gende r  ar e selected .  Thi s suggest s 
tha t  grammatica l  advanc e plannin g a t  th e leve l  o f 
grammatica l  encodin g ca n operat e wit h th e smalles t  ful l 
phras e whic h ca n b e expande d rightwards  durin g articulation . 
Furthermore ,  th e dat a sho w tha t  gende r  i s  selecte d 
irrespectiv e o f  whethe r  i t  surface s i n th e eventua l 
phonologica l  for m o f  th e nou n phras e o r  not .  Thi s resul t  i s  i n 
lin e wit h th e assumptio n tha t  th e grammatica l  encode r 
operate s independentl y o f  th e phonologica l  encoder . 

Introduction 

Psycholinguisti c model s o f  languag e productio n assum e tha t 
th e productio n o f  a n utteranc e occur s i n severa l  processin g 
steps .  Th e majo r  processin g stage s ar e conceptualization , 
grammatica l  encoding ,  phonologica l  encoding ,  an d 
articulatio n (e.g. ,  Levelt ,  1989 ;  Level t  e t  al. ,  1999) .  Fo r  th e 
descriptio n o f  a  colore d lin e drawin g b y mean s o f  a  nou n 
phras e lik e "th e re d table" ,  th e mai n processin g step s ar e a s 
follows .  O n th e basi s o f  th e pictoria l  input ,  th e abstrac t 
lexica l  entitie s (so-calle d lemmas )  fo r  th e adjectiv e an d th e 
nou n hav e t o b e retrieve d fro m th e menta l  lexicon .  Fo r 
language s markin g th e grammatica l  gende r  o f  noun s b y 
gende r  marke d article s an d /  o r  gende r  markin g inflection s 
on th e adjectiv e (e.g. ,  German ,  Dutch ,  an d French) ,  th e 
noun lemm a activate s th e lexical-syntacti c informatio n 
abou t  th e noun' s grammatica l  gender .  Thi s informatio n i s 
als o assume d t o b e store d i n th e menta l  lexico n an d i s use d 
t o selec t  so-calle d agreemen t  targets .  I n th e cas e o f  definit e 
determine r  nou n phrase s i n German ,  th e gende r  marke d 
definit e determine r  i s  th e agreemen t  target .  Fo r  th e 
correspondin g nou n phrase s i n French ,  th e definit e 
determine r  an d th e inflectiona l  endin g o f  th e colo r  adjectiv e 
ar e agreemen t  targets .  Th e resul t  o f  thes e grammatica l 
encodin g processe s i s a  syntacti c representation .  I n th e nex t 
step ,  thi s representatio n i s  passe d t o th e phonologica l 
encoder ,  resultin g i n a  phoneti c pla n whic h guide s th e 

articulatio n o f  th e nou n phrase . 
Th e presen t  stud y report s experiment s o n th e grammatica l 

encodin g processe s fo r  th e productio n o f  Frenc h an d 
German nou n phrase s consistin g o f  a  definit e determiner ,  a 
colo r  adjectiv e an d a  noun .  Althoug h simpl e i n syntacti c 
structure ,  thes e nou n phrase s requir e th e retrieva l  o f  a 
lexical-syntacti c featur e o f  th e nou n l emma ,  i.e .  it s 
grammatica l  gender .  Th e grammatica l  gende r  i s  use d t o 
determin e specifi c  gende r  agreemen t  target s lik e gende r 
marke d definit e determiner s an d gende r  marke d inflection s 
of  th e adjective .  A s thes e nou n phrase s ca n easil y b e elicite d 
i n a n experimenta l  settin g b y askin g subject s t o n a m e 
colore d lin e drawing s o f  c o m m o n objects ,  the y provid e a n 
interestin g w indo w fo r  th e experimenta l  stud y o f 
grammatica l  encodin g processe s i n languag e production . 

N o un phrase s i n Frenc h an d Ge rma n diffe r  i n tw o aspect s 
tha t  ar e o f  centra l  interes t  fo r  th e presen t  study .  First ,  th e 
nou n phrase s i n th e tw o language s diffe r  i n wor d order . 
Wherea s i n German ,  th e colo r  adjectiv e occur s i n 
prenomina l  positio n (e.g. ,  de r  gruen e Tisc h th e (masc ) 
gree n tabl e (masc)) ,  i t  occur s i n postnomina l  positio n i n 
Frenc h (e.g. ,  l a tabl e vert e -  th e (fem )  tabl e gree n (fern.)) .  I n 
French ,  th e first  par t  o f  th e nou n phras e ("l a table" )  i s  a 
perfectl y grammatica l  an d complet e phras e whic h ca n b e 
expande d rightward s b y th e colo r  adjective .  B y contrast ,  i n 
German,  th e first  par t  o f  th e nou n phras e (e.g. ,  "de r 
gruene" )  doe s no t  constitut e a  complet e phras e (thoug h i t 
ca n occu r  i n certai n elliptica l  utterances) .  Thus ,  i t  appear s 
tha t  i n German ,  th e complet e nou n phras e ha s t o b e 
grammaticall y encode d befor e phonologica l  encodin g an d 
articulatio n ca n b e initiated ,  i.e .  th e nou n lemma ,  th e 
adjectiv e lemma ,  an d th e noun' s grammatica l  gende r  hav e 
t o b e retrieve d fro m th e menta l  lexicon .  B y contrast ,  i n 
French ,  i t  migh t  b e possibl e tha t  phonologica l  encodin g an d 
articulatio n ca n alread y b e initiate d right  afte r  completio n o f 
th e grammatica l  encodin g o f  th e first  complet e phras e ("l a 
table") .  Th e grammatica l  encodin g fo r  th e remainde r  o f  th e 
nou n phrase ,  i.e .  th e retrieva l  o f  th e adjectiv e lemma ,  coul d 
be carrie d ou t  whil e th e first  par t  o f  th e nou n phras e i s 
processe d a t  th e phonologica l  an d articulator y levels . 

Second ,  i n German ,  th e noun' s grammatica l  gende r 
alway s surface s i n th e eventua l  phonologica l  for m o f  a  nou n 
phras e i n th e for m o f  differen t  definit e determiner s fo r  th e 
differen t  type s o f  grammatica l  gender .  I n French ,  b y 
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conlrast .  th e grammatica l  gende r  doe s no t  alway s surfac e i n 
th e eventua l  phonologica l  for m o f  th e nou n phrase .  Fo r 
example ,  i n th e nou n phras e "l a tabl e verte "  th e gende r 
markin g surface s i n th e phonologica l  for m o f  th e determine r 
and o f  th e adjective .  However ,  i n a  nou n phras e wit h a  nou n 
startin g wit h a  vowe l  an d a n adjectiv e whic h doe s no t 
chang e it s phonologica l  for m a s a  functio n o f  grammatica l 
gende r  (e.g. ,  "rouge "  -  red) ,  th e phonologica l  for m o f  th e 
nou n phras e doe s no t  contai n an y reflectio n o f  th e 
grammatica l  gende r  o f  th e nou n (e.g. ,  "I'assiett e rouge "  -  th e 
re d plate) . 

Th e critica l  questio n i s whethe r  th e grammatica l  gende r 
of  th e targe t  nou n i s als o selecte d i f  thi s lexical-syntacti c 
propert y o f  th e nou n ha s n o consequence s fo r  th e eventua l 
phonologica l  for m o f  th e nou n phrase .  Accordin g t o th e 
model  propose d b y Level t  (1989 ;  Level t  e t  al. ,  1999 )  thi s 
should  b e th e cas e becaus e th e grammatica l  encodin g 
processe s (lenmi a retrieva l  an d gende r  selection )  ar e 
assume d t o strictl y preced e phonologica l  encoding .  Tha t  is , 
the y ar e assume d t o b e modula r  an d completel y blin d wit h 
respec t  t o th e nou n phrase' s eventua l  phonologica l  shape . 
However ,  recently ,  Caramazz a (1997 ,  se e als o Caramazz a 
& Miozzo ,  1997 )  ha s propose d a n alternativ e mode l  o f 
lexica l  processin g i n languag e production .  A t  leas t  i n 
principle ,  thi s mode l  allow s fo r  gende r  selectio n t o b e 
skippe d i f  th e grammatica l  gende r  o f  th e nou n ha s n o 
consequence s fo r  th e phonologica l  for m o f  th e nou n phrase . 
Accordin g t o thi s independen t  networ k mode l  (IN-model) , 
th e phonologica l  for m an d th e lexical-syntacti c propertie s o f 
word s (lik e a  noun' s grammatica l  gender )  ca n b e looke d u p 
independentl y fro m eac h othe r  an d i n parallel .  Thi s ha s 
importan t  potentia l  implication s fo r  nou n phrase s fo r  whic h 
th e phonologica l  for m o f  th e definit e determine r  an d th e 
adjectiv e doe s no t  depen d o n th e noun' s gender .  I f  th e 
retrieva l  o f  th e phonologica l  form s ca n b e complete d befor e 
selectio n o f  th e grammatica l  gende r  ha s bee n completed ,  th e 
selectio n o f  grammatica l  gende r  m a y no t  occu r  befor e 
utteranc e onse t  o r  m a y eve n b e skippe d completely .  I f  thi s 
i s th e case ,  w e shoul d no t  obtai n empirica l  evidenc e fo r 
gende r  selectio n fo r  thi s typ e o f  nou n phrases .  Barbau d e t 
al .  (1982 )  hav e provide d evidenc e whic h coul d b e 
interprete d i n thi s way .  I n a  corpu s o f  spoke n Canadian -
French ,  gende r  agreemen t  error s wer e mor e frequen t  fo r 
agreemen t  target s (lik e gende r  marke d adjectives )  agreein g 
wit h a  nou n startin g i n a  vowe l  tha n fo r  agreemen t  target s 
agreein g wit h a  nou n startin g i n a  consonant .  Thi s coul d 
sugges t  tha t  a  noun' s gende r  i s sometime s no t  selecte d i f  i t 
i s  no t  neede d fo r  th e determinatio n o f  th e phonologica l  for m 
of  th e noun' s loca l  syntacti c context . 

I n summary ,  w e wil l  investigat e tw o questions .  First ,  doe s 
th e amoun t  o f  advanc e plannin g i n grammatica l  encodin g 
var y a s a  functio n o f  wor d orde r  difference s betwee n Frenc h 
and German ? M o r e specifically ,  ar e th e nou n lemma ,  it s 
grammatica l  gender ,  an d th e adjectiv e l emm a retrieve d 
befor e initiatio n o f  phonologica l  encodin g i n bot h 
languages ,  o r  d o speaker s o f  Frenc h onl y retriev e th e nou n 
l e m ma an d it s grammatica l  gende r  befor e initiatin g 
articulation ? Second ,  i s grammatica l  gende r  alway s 

selected ,  irrespectiv e o f  whethe r  i t  surface s i n th e 
phonologica l  for m o f  a  gende r  agreemen t  targe t  i n th e nou n 
phras e (e.g. ,  a  definit e determiner) ,  o r  ca n gende r  selectio n 
be skippe d i f  th e gende r  markin g doe s no t  surfac e i n th e 
phonologica l  for m o f  th e utterance . 

Thes e question s wer e addresse d b y mean s o f  a n extensio n 
of  th e picture-wor d interferenc e paradig m tha t  allow s u s t o 
obtai n empirica l  evidenc e fo r  lemm a selectio n an d fo r  th e 
selectio n o f  th e grammatica l  gende r  o f  a  noun . 

Wit h respec t  t o gende r  selection ,  th e presen t  experiment s 
exten d previou s researc h o n th e productio n o f  nou n phrase s 
i n Dutc h (Schriefers,1993 ;  se e als o va n Berkum ,  1997 ; 
LaHei j  e t  al .  1998) .  I n thes e experiments ,  subject s wer e 
aske d t o nam e colore d lin e drawing s a s quickl y a s possibl e 
by mean s o f  nou n phrase s consistin g o f  a  gende r  marke d 
determiner ,  a  prcnomina l  colo r  adjectiv e an d a  noun .  I n 
addition ,  the y wer e presente d (visuall y o r  auditorily )  wit h 
so-calle d distracto r  word s whic h the y wer e instructe d t o 
ignore .  Th e result s showe d tha t  a  distracto r  wor d whic h ha d 
a differen t  grammatica l  gende r  tha n th e to-be-produce d 
targe t  nou n (hereafte r  gender-incongruen t  distractor ,  INC ) 
prolonge d utteranc e onse t  latencie s relativ e t o a  distracto r 
wor d whic h ha d th e sam e gende r  a s th e targe t  nou n 
(hereafte r  gender-congruen t  distractors ,  C O N ) .  Thi s gende r 
interferenc e effec t  i s  assume d t o b e du e t o a  competitio n 
betwee n th e gende r  o f  th e distracto r  an d th e gende r  o f  th e 
targe t  nou n i n th e I N C conditio n an d lead s t o a  prolongatio n 
of  th e selectio n o f  th e gende r  o f  th e targe t  nou n relativ e t o 
th e C O N condition . 

L e m ma selectio n i n th e picture-wor d interferenc e 
paradig m i s reflecte d i n a  so-calle d semanti c interferenc e 
effect .  Th e namin g latenc y fo r  th e pictur e o f  a n objec t  (e.g. , 
a chair )  i s  prolonge d i n th e presenc e o f  a  semanticall y 
relate d distracto r  wor d (e.g .  table )  relativ e t o a  conditio n 
wit h unrelate d distracto r  word s (e.g. ,  car) .  Thi s effec t  i s 
assume d t o b e du e t o th e fac t  tha t  a  semanticall y relate d 
distracto r  (hereafte r  S E M )  introduce s a n additiona l  lexica l 
competitio n i n th e selectio n o f  th e to-be-produce d targe t 
l emma relativ e t o a n unrelate d distracto r  (hereafte r  U N R, 
e.g. ,  Roelofs ,  1992 ;  Schriefer s e t  al. ,  1990) . 

Experiment 1: 

P r o d u c t i o n o f  n o u n p h r a s e s i n G e r m a n 

I n thi s experiment ,  nativ e speaker s o f  Germa n name d 
colore d line-drawing s b y nou n phrase s wit h a  definit e 
determine r  (e.g. ,  de r  gruen e Tisc h -  th e (masc. )  gree n tabl e 
(masc.)) .  I n addition ,  the y wer e auditoril y  presente d wit h 
distracto r  words .  Ther e wer e 1 8 critica l  targe t  object s fro m 
thre e semanti c categories ,  wit h 6  exemplar s pe r  category . 
Withi n eac h category ,  eac h o f  th e thre e grammatica l 
gender s (feminine ,  masculine ,  neuter )  wa s represente d b y 
tw o objec t  names .  Eac h targe t  objec t  coul d occu r  i n on e o f 
five  differen t  colors .  I n fou r  distracto r  conditions ,  th e 
distracto r  word s wer e nouns .  The y wer e eithe r  semanticall y 
relate d t o th e targe t  nou n ( S E M ) ,  o r  unrelate d ( U N R ) ,  an d 
the y ha d eithe r  th e sam e gende r  a s th e targe t  nou n ( C O N )  o r 
a differen t  gende r  (INC) .  Th e crossin g o f  th e factor s 
semanti c relatednes s ( S E M ,  U N R )  an d gende r  relatio n 
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(CON,  INC )  yield s fou r  distracto r  conditions .  Th e 
distractor s wer e assigne d t o th e targe t  object s suc h tha t  eac h 
specifi c  distracto r  contribute d equall y t o eac h o f  th e fou r 
distracto r  conditions . 

I n tw o additiona l  distracto r  conditions ,  th e distractor s 
wer e adjectives .  I n on e o f  thes e conditions ,  th e distracto r 
was a  colo r  adjectiv e whic h wa s differen t  fro m th e on e to -
be-produce d i n th e targe t  utteranc e (hereafte r  S E M - A ) .  I n 
th e othe r  condition ,  th e adjectiv e di d no t  hav e an y semanti c 
or  phonologica l  relatio n wit h an y o f  th e word s i n th e targe t 
utterance .  Thes e U N R - A distractor s wer e matche d wit h th e 
colo r  adjective s fo r  wor d lengt h an d frequency .  Finally ,  i n 
th e so-calle d N O N E condition ,  n o distracto r  wa s presented . 
I n addition ,  th e poin t  i n tim e a t  whic h th e distracto r  wa s 
presente d (th e stimulu s onse t  asynchrony ,  S O A )  wa s 
systematicall y varie d acros s fou r  levels ,  rangin g fro m 
distracto r  presentatio n precedin g pictur e onse t  b y 15 0 m s 
(SOA -15 0 ms )  t o distracto r  presentatio n followin g pictur e 
onse t  b y 30 0 m s ( S O A -1-30 0 ms ,  step s o f  15 0 ms) .  Th e 
critica l  dependen t  variabl e wa s utteranc e onse t  latency , 
measure d fro m th e onse t  o f  th e colore d lin e drawin g t o th e 
beginnin g o f  th e articulatio n o f  th e nou n phrase .  Sixtee n 
nativ e speaker s o f  Germa n participate d i n th e experiment . 

Table s 1  an d 2  giv e th e mea n utteranc e onse t  latencie s a s 
a functio n o f  distracto r  condition s an d S O A . 

Table 1: Mean utterance onset latencies (in ms) 

as a  functio n o f  condition s wit h noun s a s distractor s an d S O A 

i n Experimen t  1  (percentag e o f  error s i n parentheses ) 

NONE 

SEM-CON 

SEM-INC 

UNR-CON 

UNR-INC 

-15 0 
713 
(2.8 ) 

776 
(3.8 ) 

771 
(4.9 ) 

756 
(5.9 ) 

747 
(6.2 ) 

SOA 
0 

710 
(4.5 ) 

785 
(4.9 ) 
804 

(8.7 ) 
784 

(3.1 ) 
766 
(3.1 ) 

+15 0 
708 

(5.2 ) 

776 
(4.2 ) 

795 
(6.9 ) 
764 
(4.5 ) 

793 
(5.9 ) 

+30 0 

697 
(6.2 ) 

723 
(5.9 ) 

725 
(5.2 ) 

719 
(2.4 ) 

718 
(3.5 ) 

The result s fo r  th e condition s wit h nou n distractor s wer e 
analyze d i n separat e A N O V As pe r  S O A wit h th e crosse d 
factor s semanti c relatednes s (SEM ,  U N R )  an d gende r 
relatio n (CON ,  INC) .  A t  S O A -15 0 ms ,  ther e wa s a 
significan t  mai n effec t  o f  semanti c relatedness ,  i.e .  a 
semanti c interferenc e effec t  (Fl(l,15 )  =  8.35 ,  p  <  .05 , 
F2(l,17 )  =  5.4 ,  p  =  .05) .  Neithe r  th e mai n effec t  o f  gende r 
relatednes s no r  th e interactio n wer e significant ,  showin g 
tha t  th e semanti c interferenc e effec t  wa s independen t  o f  th e 
gende r  relatio n betwee n targe t  nou n an d distractor . 

At  S O A +15 0 ms ,  w e obtaine d a  gender-interferenc e 
effect ,  (Fl(l,15 )  =  12.2 ,  p  ,  .01 ,  F2(l,17 )  =  17.2 ,  p  <  .001) . 
Thi s gender-interferenc e effec t  wa s independen t  o f  th e 
facto r  semanti c relatednes s a s indicate d b y th e absenc e o f  a n 
effec t  o f  thi s facto r  an d a n interaction .  A t  a n S O A o f  0  ms . 

we onl y obtaine d a  significan t  interactio n o f  th e tw o factor s 
(Fl(l,15 )  =  10.6 ,  p  <  .01 .  F2(l,17 )  =  4.5 ,  p  <  .05) .  A t  S O A 
+300 ,  neithe r  th e tw o mai n effect s no r  thei r  interactio n wer e 
significant .  Th e compariso n o f  th e utteranc e onse t  latencie s 
fo r  th e condition s S E M - A an d U N R - A wa s significan t  a t 
S OA +15 0 m s (Fl(l,15 )  =  9.0 ,  p  <  .01 ,  F2(l,17 )  =  6.0 ,  p  < 
.05) . 

Table 2: Mean utterance onset latencies (in ms) 

of  distracto r  condition s S E M - A an d U N R - A i n Experimen t  1 

(percentag e o f  error s i n parentheses ) 

SOA 

SEM-A 

UNR-A 

-15 0 
740 
(6.9 ) 

747 
(5.2 ) 

0 
779 

(3.8 ) 

765 
(2.1 ) 

+15 0 

787 
(4.2 ) 

756 
(5.2 ) 

+30 0 

726 
(2.8 ) 

719 
(3.8 ) 

Thes e result s provid e empirica l  evidenc e fo r  th e thre e 
mai n processe s o f  grammatica l  encodin g i n th e productio n 
of  nou n phrases ,  retrieva l  o f  th e nou n lemma ,  selectio n o f 
th e correspondin g grammatica l  gender ,  an d retrieva l  o f  th e 
adjectiv e lemma .  Al l  thre e processe s appea r  t o b e complete d 
befor e utteranc e onset .  Th e orderin g o f  th e effect s alon g th e 
S OA dimensio n furthermor e suggest s tha t  th e retrieva l  o f 
th e nou n lemm a precede s th e selectio n o f  it s correspondin g 
gende r  an d th e retrieva l  o f  th e adjectiv e lemma .  A s th e 
retrieva l  time s fo r  nou n lemm a an d gende r  informatio n ar e 
presumabl y no t  deterministi c bu t  rathe r  variabl e betwee n 
trials ,  th e interactio n o f  semanti c relatednes s an d gende r 
relatio n a t  S O A 0  m s presumabl y reflect s th e fac t  tha t  w e 
ar e her e dealin g wit h a  mixtur e o f  trials .  S o m e o f  the m ar e 
stil l  i n th e stag e o f  lemm a retrieval ,  an d som e o f  the m ar e 
alread y i n th e stag e o f  gende r  selection .  Finally ,  a t  a n S O A 
of  30 0 ms ,  distractor s ar e presente d to o lat e t o hav e an y 
systemati c influenc e o n grammatica l  encoding . 

Experiment 2: 
P r o d u c t i o n o f  n o u n p h r a s e s i n F r e n c h 

Experimen t  2  containe d th e sam e distracto r  condition s an d 
S OA manipulation s a s th e experimen t  o n th e productio n o f 
German nou n phrases .  However ,  i n contras t  t o Experimen t 
1,  tw o differen t  type s o f  nou n phrase s wer e use d a s targe t 
utterances ,  nou n phrase s wit h a n explici t  reflectio n o f  th e 
noun' s grammatica l  gende r  i n th e eventua l  phonologica l 
form ,  an d nou n phrase s withou t  a  reflectio n o f  th e noun' s 
gende r  i n th e eventua l  phonologica l  for m o f  th e nou n 
phrase . 

Ther e ar e tw o critica l  issue s here .  First ,  doe s th e fac t  tha t 
th e colo r  adjectiv e occur s i n postnomina l  positio n i n Frenc h 
lea d t o a  situatio n i n whic h onl y th e firs t  par t  o f  th e nou n 
phras e (i.e. ,  determine r  an d noun )  i s  planne d befor e 
utteranc e onset ? I f  thi s i s th e case ,  w e shoul d onl y obtai n a 
semanti c interferenc e effec t  fo r  th e nou n ( S E M v s U N R ) , 
but  no t  fo r  th e adjectiv e ( S E M - A v s U N R - A ) .  Second ,  ca n 
th e grammatica l  encodin g processe s bypas s th e selectio n o f 
grammatica l  gende r  i f  grammatica l  gende r  doe s no t  surfac e 
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i n th e phonologica l  for m o f  th e eventua l  utterance ? 
Eigh t  object s wit h name s startin g i n a  consonan t  (C -

nouns )  an d anothe r  eigh t  object s wit h name s startin g i n a 
vowe l  (V-nouns )  wer e selected ,  tac h objec t  coul d occu r  i n 
fou r  differen t  colors .  T w o o f  th e colo r  adjective s requir e a n 
explici t  phonologicall y an d orthographicall y realize d 
inflectio n i n dependenc e o f  th e noun' s gende r  (ver t  (masc )  / 
vert e (fern )  -  green ;  blan c (masc )  /  blanch e (fern )  white ; 
inflecte d adjective s hereinafter) ,  wherea s th e othe r  tw o di d 
not  (roug e (mas c o r  fem )  red ;  jaun e (mas c o r  fem )  -
yellow ;  uninflecte d adjective s hereinafter) .  Th e nou n type s 
and adjectiv e type s wer e combine d suc h tha t  the y yielde d 
tw o differen t  type s o f  nou n phrases .  Typ e 1  nou n phrase s 
consis t  o f  C-noun s an d a n inflecte d o r  uninflecte d adjective . 
Thus ,  the y requir e a n explici t  phonologica l  realizatio n o f 
th e noun' s gende r  i n th e definit e determine r  (l e =  masc ,  l a 
= fem.) .  I t  shoul d alread y b e mentione d her e tha t  th e typ e o f 
adjectiv e (inflecte d v s uninflected )  di d no t  modulat e th e 
patter n o f  result s fo r  thes e nou n phrases .  Typ e 2  nou n 
phrase s consis t  o f  a  V-nou n an d a n uninflecte d adjective . 
For  thes e nou n phrases ,  grammatica l  gende r  doe s no t 
surfac e i n th e phonologica l  form .  Sixtee n nativ e speaker s o f 
Frenc h participate d i n th e experiment . 

Utteranc e onse t  latencie s fo r  typ e 1  nou n phrase s (C -
nouns )  ar e give n i n Table s 3  an d 4 . 

Table 3: Mean utterance onset latencies (in ms) 

as a  functio n o f  condition s wit h noun s a s distractor s an d S O A 

i n Experimen t  2 ,  nou n phrase s o f  typ e 1 

(percentag e o f  error s i n parentheses ) 

SOA 
-15 0 0 +150 +30 0 

NONE 

SEM-CON 

SEM-INC 

UNR-CON 

UNR-INC 

699 
(5.5 ) 

800 

(6.3 ) 

794 

(6.3 ) 

749 

(3.9 ) 

763 

(5.1 ) 

670 

(8.2 ) 

783 

(6.3 ) 

781 

(6.7 ) 

744 

(5.1 ) 
757 

(5.5 ) 

679 

(5.5 ) 

746 

(6.7 ) 

779 

(6.7 ) 
764 

(6.2 ) 

750 

(6.7 ) 

651 

(4.7 ) 

662 

(7.4 ) 

689 

(7.0 ) 

658 

(7.4 ) 

689 

(5.9 ) 

Tabl e 4 :  Mea n utteranc e onse t  latencie s (i n ms ) 

of  disU-acto r  condition s S E M - A an d U N R - A i n Experimen t  2 , 

nou n phrase s o f  typ e 1  (percentag e o f  error s i n parentheses ) 

SOA 
-15 0 0 +15 0 +30 0 

SEM-A 

UNR-A 

744 
(8.6 ) 

74 4 

(3.9 ) 

72 6 

(6.2 ) 

73 4 

(6.2 ) 

72 0 

(5.1 ) 
74 5 

(5.5 ) 

66 2 

(5.9 ) 

66 6 

(3.1 ) 

Th e result s wer e analyze d i n th e sam e wa y a s i n 
Experimen t  1 .  Fo r  th e condition s wit h noun s a s distractors , 
ther e wa s a  significan t  effec t  o f  semanti c relatednes s a t 

S OA -15 0 (Fl(l,15 )  =  27.55 ,  p  <  .001 ,  F2(l,7 )  =  9.6 ,  p  < 
.05) .  Th e mai n effec t  o f  gende r  relatio n an d th e interactio n 
of  th e tw o factor s wa s no t  significant .  Th e sam e patter n 
obtaine d fo r  S O A 0  (semanti c relatedness :  Fl(l,15 )  =  16.5 , 
p <  .01 ,  F2(l,7 )  =  6.5 ,  p  <  .05) .  A t  S O A +15 0 ms ,  onl y th e 
interactio n betwee n th e tw o factor s wa s significan t  i n th e 
analysi s b y subject s (Fl(l,15 )  =  7.1 ,  p  <  .05 ,  F2(l,7 )  =  3.5 , 
p =  .10) .  A t  S O A +30 0 ms ,  th e effec t  o f  gende r  relatio n wa s 
significan t  (Fl(l,15 )  =  4.6 ,  p  <  .05 ,  F2(l,7 )  =  6.5 ,  p  <  .05) , 
wit h longe r  utteranc e onse t  latencie s i n th e INC-conditio n 
tha n i n th e CON-condition .  Neithe r  th e mai n effec t  o f 
semanti c relatednes s no r  th e interactio n o f  gende r  relatio n 
and semanti c relatednes s wer e significant .  Th e differenc e 
betwee n th e condition s S E M - A an d U N R - A wa s no t 
significan t  a t  an y S O A . 

Table s 5  an d 6  giv e th e mea n utteranc e onse t  latencie s fo r 
typ e 2  nou n phrase s (V-noun s wit h uninflecte d adjectives) . 

Table 5: Mean utterance onset latencies (in ms) 

as a  functio n o f  condition s wit h noun s a s distractor s an d S O A 

i n Experimen t  2  fo r  nou n phrase s o f  typ e 2 

(percentag e o f  error s i n parentheses ) 

sDa 
-15 0 0 +15 0 +30 0 

NONE 

SEM-CON 

SEM-INC 

UNR-CON 

UNR-INC 

694 
(3.9 ) 
75 4 

(4.7 ) 

75 8 

(7.8 ) 

716 

(3.1 ) 
716 

(3.9 ) 

663 

(7.0 ) 

770 

(4.7 ) 

806 

(5.5 ) 

74 2 

(5.5 ) 

78 0 

(3.9 ) 

67 2 

(6.2 ) 

75 0 

(10.2 ) 

780 

(7.8 ) 

748 

(7.8 ) 

766 

(6.2 ) 

628 

(6.2 ) 

687 

(3.9 ) 

685 

(5.5 ) 

689 

(3.9 ) 

694 

(5.5 ) 

Tabl e 6 :  Mea n utteranc e onse t  latencie s (i n ms ) 

of  distracto r  condition s S E M - A an d U N R - A i n Experimen t  2 , 

nou n phrase s o f  typ e 2  (percentag e o f  error s i n parentheses ) 

SOA 
-15 0 0 +15 0 +30 0 

SEM-A 

UNR-A 

712 
(3.9 ) 

741 

(4.7 ) 

71 7 

(5.1 ) 
72 8 

i5:5) _ 

721 

(6.3 ) 

73 8 

(0.8 ) 

680 

(6.3 ) 

684 

(4.7 ) 

For  th e condition s wit h noun s a s distractors ,  w e obtaine d 
th e followin g statistica l  results .  Fo r  S O A -15 0 ms ,  th e effec t 
of  semanti c relatednes s wa s significan t  i n th e subjec t 
analysi s an d marginall y significan t  i n th e ite m analysi s 
(Fl(l,15 )  =  13.1 ,  p  <  .01 ,  F2(l,7 )  =  4.1 ,  p  =  .08) .  Th e effec t 
of  gende r  relatio n an d th e interactio n o f  th e tw o factor s wa s 
not  significant .  Fo r  S O A 0  ms ,  bot h mai n effect s wer e 
significan t  o r  marginall y significan t  (semanti c relatedness : 
Fl(l,15 )  =  4.2 ,  p  =  .08 ,  F2(l,7 )  =  6.4 ,  p  <  .05) ;  gende r 
relation :  Fl(l,15 )  =  6.7 ,  p  <  .05 ,  F2(l,7 )  =  3.3 ,  p  =  .10) .  Th e 

640 



interactio n o f  th e tw o factor s wa s no t  significant .  A t  tli e 
remainin g tw o S O A s (+150 ,  +300 )  neithe r  th e mai n effect s 
nor  thei r  interactio n reache d significance ,  althoug h ther e 
was a  tren d toward s a  gende r  interferenc e effec t  a t  S O A 
+15 0 o f  2 4 m s acros s th e level s o f  semanti c relaledncs s ( p = 
.1 0 i n subjec t  an d ite m analysis) .  Th e compariso n o f  th e 
S E M -A an d U N R - A condition s di d no t  yiel d a  significan t 
differenc e a t  an y o f  th e fou r  S O A s . 

I n summary ,  fo r  bot h type s o f  nou n phrase s w e obtai n 
evidenc e fo r  th e retrieva l  o f  th e nou n lemma ,  a s indicate d 
by th e effec t  o f  semanti c relatedness ,  an d fo r  gende r 
selection ,  a s indicate d b y th e gende r  interferenc e effect . 
However ,  th e tim e course s o f  thes e effect s ar e differen t  fo r 
th e tw o differen t  type s o f  nou n phrases .  I n particular ,  th e 
gende r  interferenc e effec t  fo r  typ e 1  nou n phrase s (C -
nouns )  i s obtaine d a t  th e longes t  S O A wherea s fo r  typ e 2 
noun phrase s (V-nouns )  i t  alread y occur s a t  S O A 0 ,  an d i n 
combinatio n wit h a n effec t  o f  semanti c relatednes s (thoug h 
at  S O A +15 0 m s ,  ther e i s als o som e indicatio n o f  a  pur e 
gende r  interferenc e effect) .  A s th e tw o type s o f  nou n 
phrase s ar e necessaril y  base d o n differen t  objects ,  i t  i s  no t 
clea r  wha t  th e reason s fo r  thes e difference s i n tim e cours e 
are .  Nevertheless ,  i t  i s  clea r  tha t  gende r  selectio n occur s 
irrespectiv e o f  whethe r  i t  i s  reflecte d i n th e phonologica l 
for m o f  th e nou n phras e o r  not .  Furthermore ,  neithe r  fo r 
typ e 1  no r  fo r  typ e 2  nou n phrase s i s ther e an y indicatio n o f 
a semanti c interiFerenc e effec t  fro m th e S E M - A conditio n 
relativ e t o th e U N R - A condition .  Thi s i s i n clea r  contras t  t o 
th e experimen t  o n nou n phrase s i n German . 

Discussion and Conclusion 

I n contras t  t o Germa n nou n phrase s wit h prenomina l  colo r 
adjectives ,  th e productio n o f  Frenc h nou n phrase s wit h 
postnomina l  colo r  adjective s doe s no t  requir e th e selectio n 
of  th e adjectiv e l e m m a befor e utteranc e onset .  Rather ,  i t 
appear s tha t  speaker s o f  Frenc h star t  phonologica l  encodin g 
and articulatio n a s soo n a s the y hav e complete d th e 
grammatica l  encodin g o f  articl e an d nou n which ,  i n French , 
alread y deliver s a  complet e nou n phrase .  Th e furthe r 
rightwar d expansio n o f  thi s nou n phras e wit h a  postnomina l 
colo r  adjectiv e take s plac e whil e th e speake r  i s abou t  t o star t 
articulatio n o r  durin g articulatio n o f  th e phras e consistin g o f 
determine r  an d noun . 

Thes e result s provid e evidenc e fo r  th e cross-linguisti c 
variatio n o f  grammatica l  advanc e planning .  I t  appear s tha t 
th e grammatica l  encode r  construct s on e ful l  nou n phras e (i n 
French ,  determine r  an d noun ;  i n German ,  determiner , 
adjectiv e an d noun )  befor e passin g th e resul t  t o th e nex t 
processin g stages .  I f  th e beginnin g par t  o f  th e t o b e planne d 
utteranc e i s a  ful l  nou n phras e o n it s own ,  a s i n French ,  th e 
furthe r  rightward  expansio n o f  thi s phras e b y a  postnomina l 
colo r  adjectiv e ca n b e don e incrementally .  Tha t  is ,  whil e th e 
first  par t  i s  alread y processe d a t  th e phonologica l  an d 
articulator y level ,  th e adjectiv e i s stil l  bein g processe d a t  th e 
leve l  o f  grammatica l  encoding .  Th e result s fo r  Germa n 
converg e wit h correspondin g result s fo r  nou n phrase s wit h 
prenomina l  adjective s i n Dutc h (Schriefers ,  1993 )  a s wel l  a s 
i n Germa n (Schriefer s e t  al. ,  i n press) .  Th e result s fo r 

Frenc h sho w tha t  th e scop e o f  advanc e plannin g i s differen t 
fo r  nou n phrase s wit h postnomina l  colo r  adjectives . 

Th e secon d mai n issu e concerne d th e retrieva l  o f  lexical -
syntacti c feature s lik e th e grammatica l  gende r  o f  nouns .  A 
gende r  interferenc e effec t  wa s obtaine d irrespectiv e o f 
whethe r  th e noun' s gende r  di d o r  di d no t  appea r  overtl y i n 
th e eventua l  phonologica l  for m o f  th e nou n phrase .  Th e 
gende r  interferenc e effec t  fo r  Frenc h nou n phrase s withou t 
an explici t  reflectio n o f  gende r  i n th e phonologica l  for m 
(i.e .  nou n phrase s o f  typ e 2 ,  V-nouns )  wa s somewha t 
weake r  tha n th e correspondin g effec t  i n G e r m a n an d i n 
Frenc h nou n phrase s o f  typ e 1  (C-nouns) ,  an d th e tim e 
cours e o f  th e gende r  interferenc e effect s ove r  S O A s show s 
some a s ye t  unexplained  variability .  Nevertheless ,  i t  appear s 
t o b e clea r  tha t  gende r  selectio n occur s i n al l  nou n phrase s 
investigate d i n th e presen t  experiments .  Thi s conclusio n i s 
furthe r  supporte d b y result s fo r  Frenc h nou n phrase s 
consistin g o f  a  V-nou n an d a n inflecte d (i.e .  gende r  marked ) 
postnomina l  adjectives .  Th e result s fo r  thes e nou n phrase s 
wer e no t  presente d her e fo r  reason s o f  space .  S o w e ca n 
onl y mentio n tha t  als o fo r  thes e nou n phrase s a  gende r 
interferenc e effec t  an d a  semanti c interferenc e effec t  fo r 
nou n distractor s wer e obtained .  Again ,  n o semanti c 
interferenc e effec t  wa s obtaine d fo r  th e colo r  adjectives . 
Thus ,  althoug h th e grammatica l  advanc e plannin g doe s no t 
compris e th e gende r  marke d adjectiv e i n thi s latte r  typ e o f 
nou n phrases ,  grammatica l  gende r  i s agai n selecte d despit e 
th e fac t  tha t  i t  doe s no t  surfac e i n th e firs t  par t  o f  th e nou n 
phrase .  However ,  thi s latte r  typ e o f  nou n phrase s ha d a 
highe r  proportio n o f  gende r  agreemen t  error s o n th e 
postnomina l  inflecte d adjectiv e tha n nou n phrase s 
consistin g o f  a  C-nou n an d a n inflecte d adjective .  Althoug h 
th e numbe r  o f  gende r  agreemen t  error s wa s generall y low , 
thi s resul t  i s  i n agreemen t  wit h Barbau d e t  al' s  (1982 )  dat a 
on gende r  error s i n spontaneou s speech . 

Overall ,  th e result s ar e i n lin e wit h Levelt' s  (1989 ;  Level t 
et  al .  1999 )  mode l  o f  languag e production .  Th e grammatica l 
encodin g processe s appea r  t o b e blin d wit h respec t  t o th e 
eventua l  phonologica l  shap e o f  a n utterance ;  grammatica l 
gende r  i s selecte d irrespectiv e o f  whethe r  i t  surface s i n th e 
phonologica l  for m o f  th e nou n phras e o r  not .  Thi s resul t  ca n 
als o bee n see n a s compatibl e wit h th e IN-mode l 
(Caramazza ,  1997) ,  bu t  i t  give s a n importan t  constrain t  o n 
th e model .  Eve n i f  lexical-syntacti c propertie s o f  a  wor d an d 
it s phonologica l  for m ca n b e retrieve d independentl y an d i n 
parallel ,  th e lexical-syntacti c propertie s o f  a  wor d ar e 
selecte d i f  ther e i s a n agreemen t  targe t  i n th e utteranc e (lik e 
a definit e determiner) ,  irrespectiv e o f  whethe r  gende r 
agreemen t  ha s a  reflectio n i n th e eventua l  phonologica l 
for m o f  th e nou n phras e o r  not .  However ,  th e patter n o f 
gende r  error s suggest s tha t  ver y occasionally ,  gende r 
selectio n ca n b e bypasse d i f  th e gende r  doe s no t  surfac e i n 
th e phonologica l  for m o f  th e actua l  grammatica l  plannin g 
uni t  (i.e .  determine r  an d noun ,  i n French) .  Thi s lead s t o a 
somewhat  highe r  proportio n o f  gende r  error s o n agreemen t 
target s late r  o n i n th e utterance ,  lik e inflecte d posmomina l 
adjectives . 
A fina l  poin t  concern s th e relatio n o f  th e presen t  dat a wit h 
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recen t  experiment s o n nou n phras e productio n i n Italia n b y 
Mio^z o an d Caramaz/ a (i n press) .  I n Italian ,  th e definit e 
determine r  o f  masculin e noun s no t  onl y depend s o n th e 
noun' s grammatica l  gender ,  bu t  als o o n th e phonolog y o f 
th e nex t  wor d i n th e nou n phrase .  Mor e specifically ,  befor e 
word s startin g wit h a  "z" ,  a  " s +  consonant" ,  o r  a n affricate , 
th e masculin e determine r  i s  "lo" ,  i n al l  othe r  case s "il "  (e.g. , 
"l o sgabello "  -  th e stool ,  "i l  grand c sgabello "  -  th e bi g stool , 
"i l  treno "  th e train ,  "i l  grand e treno "  th e bi g train) . 
Miozz o an d Caramazz a propos e tha t  du e t o thes e propertie s 
Italia n i s a  so-calle d "lat e selectio n language" ;  th e 
determine r  ca n onl y b e selecte d i n a  lat e stage ,  whe n th e 
phonologica l  for m o f  th e to-be-produce d nou n phras e 
becomes available .  B y contrast ,  Germa n i s a n earl y 
selectio n languag e becaus e selectio n o f  th e definit e 
determine r  exclusivel y depend s o n th e noun' s grammatica l 
gender ,  an d no t  o n th e eventua l  phonologica l  for m o f  th e 
nou n phrase .  Miozz o an d Caramazz a (i n press )  propose ,  o n 
th e basi s o f  a  repeate d failur e t o obtai n a  gende r  interferenc e 
effec t  i n th e productio n o f  nou n phrase s i n Italian ,  tha t  th e 
lat e selectio n statu s o f  Italia n migh t  rende r  th e gende r 
interferenc e effec t  invisible .  Give n thi s proposal ,  th e 
questio n arise s o f  whethe r  Frenc h woul d als o qualif y a s a 
lat e selectio n language .  I f  on e assume s that ,  fo r  example , 
th e tw o form s o f  th e masculin e determine r  ("le "  fo r  C -
nouns ,  an d "1" '  fo r  V-nouns )  ar e treate d a s tw o differen t 
determiner s (jus t  a s "il "  an d "lo "  ar e i n th e cas e o f  Italian) , 
thi s migh t  b e th e case .  O n th e othe r  hand ,  on e coul d assum e 
tha t  Frenc h qualifie s a s a n earl y selectio n languag e an d tha t 
th e reduce d for m o f  th e determine r  ("1"' )  i s a  lat e phoneti c 
accomodatio n o f  th e determine r  "le" .  I f  th e absenc e o f  a 
gende r  interferenc e effec t  i s  take n a s a  clea r  diagnosti c too l 
fo r  identifyin g lat e selectio n languages ,  then ,  give n th e 
presen t  results ,  Frenc h woul d no t  b e a  lat e selectio n 
language .  However ,  a t  presen t  i t  i s  no t  ye t  clea r  whethe r  th e 
lat e selectio n language s necessaril y  impl y th e absenc e o f  a 
gende r  interferenc e effect .  Nevertheless ,  th e proposa l  o f 
Miozz o an d Caramazz a (i n press )  i s i n lin e wit h th e 
conclusion s fro m th e presen t  experiment s i n s o fa r  a s ther e 
appea r  t o b e clea r  cross-linguisti c difference s i n th e 
grammatica l  encodin g processe s involve d i n th e productio n 
of  nou n phrases . 
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