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Usin g non-cognat e interlexica l  h o m o g r a p h s 

t o stud y bilingua l  m e m o r y organizatio n 

Rober t  M .  Frenc h 
Universit e d e Lî g e 

Servic e d e Psychologi c d u Travai l 
4000 Lifege ,  Belgiu m 

french@cogsci.Indiana.ed u 

Abstract 
Non-cognat e French-Englis h homographs ,  i.e. ,  identica l 
lexica l  item s wit h distinc t  meaning s i n Frenc h an d i n 
English ,  suc h a s pain ,  four ,  main ,  etc. ,  ar e use d t o stud y th e 
organizatio n o f  bilingua l  memory .  Bilingua l  lexica l  acces s 
i s initiall y  show n t o b e compatibl e wit h a  paralle l  searc h 
throug h independen t  lexicons ,  wher e th e searc h spee d 
throug h eac h lexico n depend s o n th e leve l  o f  activatio n o f 
th e associate d language .  Particula r  attentio n i s  pai d t o 
reactio n time s t o "unbalanced "  homographs ,  i.e. , 
homograph s wit h a  hig h frequenc y i n on e languag e an d a 
lo w frequenc y i n th e other .  I t  i s  claime d tha t  th e 
independen t  dual-lexico n mode l  i s  functionall y equivalen t  t o 
an activation-base d competitive-acces s mode l  tha t  ca n b e 
used t o accoun t  fo r  primin g dat a tha t  th e dual-lexico n mode l 
has difficult y handling . 

In t roduct io n 

Is bilingual memory organized in distinct lexicons 

correspondin g t o eac h languag e or ,  rathe r  i s i t  organize d i n a 
more homogeneou s fashion ,  comparabl e t o monolingua l 

memory excep t  wit h twic e a s man y words ? A  "separat e 

storage "  dual-lexico n mode l  ha s a  certai n intuitiv e appeal ,  i n 

particular ,  becaus e proficien t  bilingual s will ,  i n general , 
repor t  littl e inter-lexica l  interference .  However ,  numerou s 

studie s o f  monolingua l  memor y involvin g primin g b y 

ambiguou s word s (Posner ,  1978 ;  Swinney ,  1979 ;  etc. )  see m 
t o cas t  doub t  o n intuitiv e notion s o f  contextua l  modularity . 

For  example ,  th e wor d "bank "  i n a  financia l  contex t  wil l 
facilitat e word s lik e "money, "  "robbery" ,  an d "teller . 

However ,  word s outsid e o f  th e currentl y activ e context ,  lik e 
"river, "  ar e als o primed .  Th e existenc e o f  extra-contextua l 

facilitatio n withi n a  singl e languag e migh t  mea n tha t  a 

simila r  phenomeno n occur s betwee n languages ,  wher e th e 
"context "  i s  th e currentl y activ e language . 

I n th e monolingua l  case ,  i t  appear s tha t  activatio n 

initiall y  spread s alon g th e pathway s emanatin g fro m th e 

"prime "  (e.g. ,  "bank" )  t o al l  associativel y an d semanticall y 
relate d lexica l  items .  Then ,  i n a  secon d phase ,  th e meaning s 

tha t  ar e inappropriat e t o th e currentl y activ e contex t  ar e 

suppresse d (Gernsbacher ,  1990 ,  1991) .  I n ligh t  o f  thes e 
findings ,  i t  woul d see m reasonabl e t o as k whethe r  th e sam e 
thin g migh t  b e occurrin g i n bilingua l  memory .  I n othe r 
words ,  i f  bilingua l  memor y wer e organize d a s monolingua l 
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memory seems to be, activation would initially spread to 

relate d lexica l  item s i n bot h language s an d the n thos e item s 

not  i n th e currentl y activ e languag e contex t  woul d b e 

inhibited .  Evidenc e fo r  thi s typ e o f  memor y mode l  come s 

largel y fro m interlexica l  primin g studies .  Numerou s studie s 

ove r  th e year s (Koler s 1966 ;  Meye r  &  Ruddy ,  1974 ; 

Beauvillai n &  Grainger ,  1987 ;  Altarriba ,  1992 ;  etc. )  hav e 

demonstrate d cross-lingua l  primin g effects . 

On th e othe r  hand ,  ther e hav e bee n a  numbe r  o f  studie s 

(Grosjean ,  1982 ,  1989 ;  Grosjea n &  Soares ,  1986 ; 

Macnamar a &  Kushnir ,  1971 ;  Gerar d &  Scarborough ,  1989 ; 

etc. )  tha t  see m t o suppor t  a  mor e compartmentalize d 

language-specifi c  vie w o f  bilingua l  languag e organization . 

And finally,  a  recen t  stud y (Neumann ,  McCloskey ,  &  Felio , 
1994 )  seem s t o sho w tha t  inter-lingua l  excitator y primin g 

disappear s wherea s inhibitor y primin g doe s not . 

The presen t  pape r  provide s a  tentativ e accoun t  fo r  thes e 

seemingl y divergen t  results . 

Non-cognate bilingual homographs 

We conducted a lexical-access experiment using adult 

French-Englis h bilinguals .  Sinc e muc h wor k ha s bee n don e 
wit h monolingual s usin g homograph s t o investigat e cross -

contextua l  priming ,  w e decide d t o us e bilingua l 
(French/English )  homograph s i n a  simila r  manner . 

(Homograph s ar e word s lik e "bank "  tha t  hav e on e meanin g 

i n a  on e contex t  an d a  differen t  meanin g i n another. )  I n ou r 

study ,  "context "  refer s t o a n entir e language ,  rathe r  tha n a 
situatio n withi n a  singl e language . 

I t  wa s importan t  t o selec t  non-cognat e bilingua l 

homographs .  Th e wor d table ,  fo r  example ,  exist s i n bot h 
Frenc h an d English ,  bu t  i t  mean s essentiall y  th e sam e thin g 

i n bot h languages .  W e wante d onl y ordinar y word s tha t 

coul d b e rea d i n bot h languages ,  bu t  whos e meaning s wer e 
completel y differen t  i n thei r  respectiv e languages .  Thes e 
wer e word s suc h a s fin,  pain ,  main ,  store ,  four ,  once ,  bride , 

pour ,  stage ,  grave ,  etc . 
Gerar d &  Scarboroug h (1989 )  use d non-cognat e 

Spanish-Englis h homograph s t o suppor t  th e hypothesi s tha t 

"lexica l  informatio n i s  represente d i n language-specifi c 
lexicon s an d tha t  wor d recognitio n require s searchin g th e 

language-appropriat e lexicon. "  The y use d th e notio n tha t 

th e log-frequenc y o f  a  wor d i n th e printe d languag e 
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(Scarborough ,  D. ,  Cortese ,  C .  &  Scarborough ,  H. ,  1977 ; 

M c C a n n,  Besner ,  &  Davelaar ,  1988 )  i s a  consisten t 

predicto r  o f  th e tim e require d t o recogniz e tha t  word .  The y 

considere d non-cognat e bilingua l  homographs ,  suc h a s re d 

("net "  i n Spanish) ,  tha t  ha d a  hig h frequenc y i n on e 

languag e an d a  lowe r  frequenc y i n th e other .  Spanish -

Englis h bilingual s wer e aske d t o loo k fo r  word s i n a  lis t  o f 

words/nonword s i n a  singl e targe t  language .  M i x e d int o th e 

single-languag e lis t  o f  word s wer e th e non-cognat e bilingua l 

homographs .  T h e author s reasone d tha t  "i f  recognitio n 

depend s o n lexical-retrieva l  processe s share d a t  leas t  i n par t 

by bot h language s (i.e. ,  c o m m o n encodin g processe s an d 

acces s t o c o m m o n lexica l  entries) ,  the n homographic-non -

cognat e latencie s m a y depen d o n th e overal l  familiarit y 

(overal l  frequenc y o f  usage )  o f  thes e spellin g pattern s i n 

bot h languages "  rathe r  tha n th e frequenc y o f  us e i n th e 

currentl y activ e language . 

Thei r  result s clearl y s h o w tha t  wor d frequenc y i n th e 

currentl y activ e languag e — an d no t  th e overal l  frequenc y o f 

usag e i n bot h language s — predict s homograp h recognitio n 

time ,  thu s lendin g suppor t  t o th e language-specifi c  dual -

lexico n hypothesis . 

LI 

interlexica l 
link s 

^ 
L2 

nceptual^ ^  j ^ 
link s I  1 

Concept s 

Figur e 1 .  A  hierarchica l  mode l  o f  bilingua l  m e m o r y 

(Fro m Krol l  &  Stewart ,  1990 ) 

By contrast, studies in which targets were primed by 

non-cognat e bilingua l  homograph s indicat e tha t  th e primin g 

effect s ar e no t  restricte d t o on e lexicon .  (Note :  Gerar d & 

Scarboroug h (1989 )  wer e no t  considerin g reactio n time s t o 

prime d lexica l  items. )  Bu t  cross-languag e primin g shoul d 

not  occur ,  o r  onl y occu r  ver y weakly ,  i f  ther e wer e 

independen t  language-specifi c  lexicons .  Altarrib a (1992 ) 

has suggeste d tha t  i n som e o f  thes e studie s inter-languag e 

primin g ca n b e attribute d t o th e us e o f  a  lon g interva l 

betwee n th e presentatio n o f  th e prim e i n on e languag e an d 

th e subsequen t  presentatio n o f  th e targe t  i n th e secon d 
language .  Sh e suggeste d tha t  eve n a  30 0 m s prime-targe t 

interva l  "migh t  hav e bee n lon g enoug h t o permi t  th e 

translatio n o f  th e prim e o r  th e us e o f  othe r  strategie s o n th e 

par t  o f  th e subjects. "  I n othe r  words ,  i f  bilingua l  memor y 

wer e organize d a s i n Figur e 1  (Krol l  &  Stewart ,  1990) ,  a 

30 0 m s prime-targe t  dela y coul d b e lon g enoug h t o permi t 

translatio n o f  th e prim e vi a th e concep t  area . 

However ,  eve n afte r  takin g Altarriba' s criticis m int o 

account ,  ther e ar e stil l  studie s i n whic h cross-languag e 

lexica l  primin g wa s observed .  I n particular ,  Beauvillai n & 

Grainge r  (1987 )  presente d th e prim e fo r  onl y 10 0 m s wit h a 

5 0 m s dela y befor e th e targe t  presentation ,  i.e .  wel l  belo w 

th e 30 0 m s conceptua l  translatio n threshol d referre d t o b y 

Altarrib a 

We sugges t  tha t  lexica l  acces s o f  unprime d targe t  word s 

ca n b e modele d b y a  paralle l  searc h o f  tw o independen t 

lexicon s wher e th e spee d o f  th e searc h throug h eac h lexico n 

i s a  functio n o f  th e activatio n o f  th e correspondin g language . 

Sinc e a  mode l  wit h tw o separat e lexicon s shoul d hav e 

difficult y accountin g fo r  inter-lexica l  primin g data ,  w e sho w 

tha t  thi s kin d o f  mode l  i s functionall y equivalent ,  a t  leas t  i n 

th e cas e o f  lexica l  acces s t o unprime d targe t  words ,  t o a n 

activation-base d competitive-acces s mode l  o f  lexica l  access . 

Thi s latte r  mode l  woul d see m bette r  a t  accountin g fo r  inter -

lexica l  primin g effects . 

Experimental design 

Participants 

Th e participant s wer e 4 8 bilingua l  male s an d female s 

recruite d fro m th e Universit y an d surroundin g community . 

Virtuall y al l  wer e i n dail y contac t  wit h bot h Frenc h an d 

Englis h an d judge d themselve s highl y fluen t  i n bot h Frenc h 

and English .  Th e poo l  wa s draw n u p o f  professor s an d 

graduat e student s i n th e Frenc h department ,  translators ,  an d 

nativ e Frenc h speaker s havin g live d fo r  man y year s i n th e 

U S,  etc .  Twenty-fiv e o f  th e subject s wer e nativ e Frenc h 

speakers .  Th e 2 4 participant s fo r  eac h o f  th e tw o condition s 

of  th e experimen t  wer e randoml y selected . 

Stimuli 

Th e critica l  stimul i  wer e 4 5 non-cognat e bilingua l 

homograph s (i.e. ,  word s lik e pain ,  main ,  but ,  son ,  or ,  pour , 

as ,  seize ,  etc.) .  Al l  o f  th e homograph s chose n ha d 

completel y differen t  meaning s i n Frenc h an d English .  Th e 

frequenc y o f  appearanc e o f  thes e word s i n printe d Frenc h 

range d fro m 1  t o 10,19 8 occurrence s pe r  millio n word s 

(Baudot ,  1992) .  I n printe d English ,  the y range d fro m 0  t o 

725 0 occurrence s pe r  millio n word s (Kucer a &  Francis , 

1967) .  Th e remainde r  o f  th e stimulu s set ,  th e "filler "  stimul i 

use d t o se t  th e context ,  consiste d o f  a  tota l  o f  64 5 lette r 

strings :  30 0 Frenc h words ,  30 0 French-base d nonwords , 

and ,  t o balanc e th e 4 5 homographs ,  4 5 nonword -

homograph s produce d b y alterin g on e lette r  o f  a  se t  o f 

bilingua l  cognat e homograph s (e.g. ,  "silence "  - ^  "sirence") . 

I n othe r  words ,  ther e wer e altogethe r  34 5 Frenc h word s an d 

34 5 nonwords .  Al l  stimul i  wer e presente d i n al l  capita l 

letter s i n a  24-poin t  Chicag o font . 

Procedure 

Th e experimen t  consiste d o f  tw o conditions ,  a n All -
Frenc h condition ,  wher e th e participant s sa w onl y Frenc h 

words/nonwords ,  an d a  Mixe d condition ,  wher e the y sa w a 

mixtur e o f  hal f  Frenc h an d hal f  Englis h words/nonwords . 
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All-Frenc h Conditio n Participant s di d th e experimen t 

individuall y i n 45-minut e session s i n whic h the y responde d 

t o 45 0 experimenta l  trials .  Th e experimen t  wa s ru n o n 

PsyScop e (Cohen ,  J .  e t  al ,  1993 )  o n a  Powe r  Macintos h 

computer .  Th e instruction s wer e writte n i n Frenc h an d wer e 

rea d fro m th e compute r  scree n a t  th e beginnin g o f  th e 

experiment .  Participant s wer e seate d approximatel y 20 "  i n 

fron t  o f  th e compute r  monitor .  Th e instruction s indicate d 

tha t  the y woul d se e lette r  string s an d wer e t o classif y the m 

as word s (i f  the y wer e rea l  word s i n Frenc h o r  i n English )  o r 

nonwords .  Include d i n th e lis t  o f  lexica l  item s wa s th e 

critica l  se t  o f  bilingua l  non-cognat e homographs ,  suc h as , 

fin,  pain ,  main ,  son ,  four ,  etc .  Reactio n tim e t o thes e 

homograph s wa s th e critica l  dependen t  variable .  O f 

particula r  interes t  wer e "unbalance d homographs "  whos e 

printed-wor d frequencie s wer e hig h i n on e languag e an d lo w 

i n th e other .  Afte r  readin g th e instructions ,  th e participant s 

initiate d a  bloc k o f  4 0 practic e trials .  Upo n completio n o f 

th e practic e block ,  the y bega n th e experimenta l  trials .  O n 

eac h tria l  a  lette r  strin g wa s presente d an d remaine d o n th e 

scree n unti l  a  respons e wa s made .  Afte r  a  50 0 m s interva l 

th e nex t  stimulu s wa s presented .  Feedback ,  i n th e for m o f  a 

beep ,  indicate d whe n a  word/nonwor d ha d bee n 

misclassified .  Participant s responde d t o a  tota l  o f  45 0 lette r 

strings :  18 0 Frenc h words ,  18 0 French-base d nonwords ,  4 5 

cognate-base d nonwords ,  an d th e 4 5 critica l  homographs . 

Mixed Condition Identical to the All-French condition, 
excep t  tha t  th e "filler "  stimul i  consiste d o f  a n equa l  mixtur e 

of  Frenc h an d Englis h word s an d nonwords .  Th e 

word/nonwor d lexica l  decisio n tas k wa s th e sam e a s i n th e 
All-Frenc h condition .  W e wer e particularl y intereste d i n th e 

time s require d t o recogniz e homograph s — and ,  especially , 

"unbalanced "  homograph s — i n thi s conditio n compare d t o 
th e All-Frenc h condition . 

Summary of Results 

The All-French condition of the experiment confirmed 

th e conclusion s o f  Gerar d &  Scarboroug h (1989 )  — namely , 

tha t  bilinguals '  reactio n tim e t o non-cognat e interlexica l 
homograph s i s bette r  predicte d b y thei r  log-frequenc y i n th e 

currentl y activ e languag e rathe r  tha n thei r  summe d log -

frequenc y ove r  bot h languages .  I n th e All-Frenc h context , 

we foun d th e homographs '  Frenc h log-frequenc y wa s a 

bette r  predicto r  o f  recognitio n tim e (r(43)=0.55 ,  p  <  0.01 ) 

tha n th e summe d log-frequenc y (r(43 )  =  0.41 ,  p  <  .01) .  I t  i s 

t o b e note d tha t  Englis h log-frequenc y o f  th e homograph s 
di d no t  predic t  reactio n time s i n th e All-Frenc h conditio n 

(r(43 )  =  0.1) . 

I n th e Mixe d conditio n participant s wer e expose d t o 

equal  proportion s o f  Frenc h an d Englis h words/nonwords . 
The ke y result s involve d tw o set s o f  "unbalanced " 

homographs ,  i.e. ,  homograph s whos e printed-wor d 
frequencies  wer e significantl y differen t  i n th e tw o languages . 
The firs t  subse t  consiste d o f  6  homograph s wit h a  lo w 

frequency  i n Frenc h an d a  hig h frequenc y i n Englis h (mea n 

log-frequenc y i n Frenc h =  1.1 ,  a  =  0.2 ;  mea n log-frequenc y 

i n Englis h =  2.8 ,  o  =  0.7) .  W e calle d thes e L F / H E 

homographs .  Th e secon d subse t  consiste d o f  1 0 

homograph s wit h a  hig h frequency  i n Frenc h an d a  lo w 

frequenc y i n Englis h (mea n log-frequenc y i n Frenc h =  2.4 ,  c 

-  0.4 ;  mea n log-frequenc y i n Englis h =  1.0 ,  a  =  0.27) .  W e 

calle d thes e HF/L E homographs .  Hig h frequency  i n bot h 

language s wa s define d a s belongin g t o th e 100 0 mos t 

c o m m on word s o f  th e language ;  lo w frequency  wa s define d 

as word s whos e ran k wa s greate r  tha n 300 0 i n bot h 

language s (Kucer a &  Francis ,  1967 ;  an d Baudot ,  1992) . 

We use d a  2(An-French ,  Mixed )  x  2(LF/HE ,  HF/LE ) 

desig n fo r  th e experiment .  Th e dat a wer e submitte d t o a  2x 2 

mixe d A N O V A wit h th e Contex t  variabl e havin g tw o levels , 

All-Frenc h an d Mixed ,  an d th e Homograph-typ e variabl e 

includin g tw o differen t  type s o f  homographs ,  L F / H E an d 

HF/LE .  Contex t  wa s a  between-subject s variabl e an d 

Homograph-typ e wa s a  within-subject s variable . 

Bot h mai n effect s an d thei r  interactio n wer e significant . 

Our  majo r  focu s wa s o n th e Contex t  x  Homograph-typ e 

interactio n (F(l,46 )  =  21 ,  p  <  .01 )  an d it s derivativ e simpl e 

effect s — namely : 
•  Fo r  LF /H E homographs ,  a  significan t  decreas e i n mea n 

reactio n tim e (fro m 91 2 t o 71 0 ms ;  F(l,46 )  =  11.5 ;  p  < 

.01 )  whe n th e contex t  i s  change d from  All-Frenc h t o 

Mixed ; 

•  Fo r  HF/L E homographs ,  n o significan t  differenc e i n 

reactio n tim e betwee n th e Mixe d contex t  from  th e All -

Frenc h contex t  (F(l,46 )  =  0.4 ,  p  >  0.1) . 

Thes e reaction-tim e result s ar e give n i n Figur e 2  below . 

1000 - r 

750 - -

500 

LF/HE HF/LE 

Homograp h typ e 

Figure 2. Changes in mean reaction time for the two 

differen t  type s o f  "unbalanced "  homograph s i n th e All -

Frenc h contex t  versu s th e Mixe d context . 

Explanation of the results 

We suggest that these data are compatible with a model 

base d o n a  differentiall y  active ,  paralle l  searc h throug h tw o 
independen t  lexicons .  W e the n argu e thi s mode l  i s itsel f 
compatibl e wit h a  "single-lexicon "  activation-base d 
competitio n mode l  o f  lexica l  access . 

All-Frenc h 
QMIxed 

742 73 3 
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I n general ,  onl y on e o f  a  bilingual' s lexicon s i s  active . 

But ,  unde r  som e circumstances ,  peopl e d o full y activat e 

bot h lexicon s — i n particular ,  whe n translating ,  especiall y 

simultaneously ,  fro m on e languag e t o another . 

Let  u s star t  b y considerin g th e ramification s o f  a  dual -

lexico n mode l  wit h paralle l  search .  I n th e All-Frenc h 

condition ,  w e attempte d t o activat e onl y Frenc h b y 

presentin g participant s wit h word s an d nonword s 

exclusivel y i n French .  Englis h would ,  however ,  hav e 

remaine d somewha t  active ,  however ,  i f  onl y becaus e th e 

lexica l  decisio n tas k require d identificatio n o f  word s i n 

Frenc h O R i n English .  Participant s woul d therefor e hav e 

bee n prime d t o se e word s i n English ,  thereb y activatin g thei r 

Englis h lexicon .  I n th e Mixe d conditio n w e attempte d t o 

full y activat e bot h o f  th e participants '  lexicons . 

Paralle l  searc h throug h bot h lexicons ,  wit h th e spee d o f 

th e "searc h demons "  i n eac h lexico n dependin g o n h o w 

activ e tha t  lexico n i s (Figur e 3) ,  woul d predic t  th e followin g 

difference s i n recognitio n time s a s on e goe s fro m th e All -

Frenc h t o th e Mixe d contexts : 

•  faste r  reactio n time s fo r  L F / H E homographs ; 

•  ver y littl e chang e i n reactio n time s fo r  H F / L E 

homographs . 

Figur e 2  indicate s tha t  th e reaction-tim e dat a fo r  unbalance d 

homograph s agree s wit h th e prediction s o f  thi s model . 

An exampl e wil l  hel p explai n wh y reactio n time s 

improv e fo r  L F / H E homograph s (Figur e 3 )  whe n goin g fro m 

th e All-Frenc h contex t  t o th e Mixe d context .  I n th e All -

Frenc h context ,  th e French-lexico n "searc h d e m o n "  wil l 

reac h "ride "  ( = "wrinkle "  i n French )  befor e it s  weakl y 

active ,  thu s slower-movin g English-lexico n competitor .  I n 

th e Mixe d context ,  however ,  bot h Frenc h an d Englis h 

lexicon s ar e full y activ e and ,  a s a  result ,  th e searc h spee d o f 

th e tw o searc h demon s wil l  b e abou t  th e same .  Becaus e th e 

Englis h log-frequenc y fo r  "ride "  i s  highe r  tha n th e Frenc h 

log-frequency ,  th e Englis h searc h demo n wil l  n o w arriv e a t 
"ride "  befor e th e French-lexico n searc h demon .  Sinc e th e 

distanc e travele d b y th e fully-activ e Englis h demo n throug h 

th e Englis h lexico n i n th e Mixe d contex t  i s  les s tha n th e 

distanc e travele d b y th e fully-activ e Frenc h demo n throug h 

th e Frenc h lexico n i n th e All-Frenc h context ,  th e recognitio n 

tim e fo r  "ride "  wil l  b e shorte r  i n th e Mixe d Contex t 

condition . 

Similarly ,  thi s "search-demon "  metapho r  help s explai n 

why reactio n time s t o H F / L E homograph s remai n essentiall y 

unchange d whe n goin g from  th e All-Frenc h t o th e Mixe d 

contex t  (Figur e 4) .  Conside r  th e H F / L E homograp h 

"champ "  ( = "field "  i n French) .  I n bot h th e All-Frenc h 

contex t  an d i n th e Mixe d context ,  th e Frenc h lexico n i s full y 

active .  Thus ,  i n bot h cases ,  th e Frenc h "searc h demon "  wil l 

beat  th e Englis h demo n t o th e lexica l  ite m "champ" . 

Frenc h 
full y activ e Englis h onl y 

I  slightl y activ e 

• 

Frenc h 
full y activ e 

Englis h 
full y  activ e 

"ride " 

'Tid? ' 

hig h 
frequenc y 

FR 
lexico n 

ENG 
lexico n 

lo w 
frequenc y 

I  • 

"ride " 

ride " 

All-Frenc h contex t 

FR 
lexico n 

ENG 
lexico n 

M i x e d contex t 

Figur e 3 .  Dual-lexicon ,  parallel-searc h model .  Recognitio n 

tim e decrease s fo r  a  H E / L F homograp h i n goin g fro m All -

Frenc h t o Mixe d context . 

Frenc h 
fuD y activ e Englis h onl y 

I  sightl y activ e 

• ^ high 
frequenc y 

Frenc h Englis h 
full y  activ e fuD y activ e 

"champ 

'champ " 

"champ 

FR 
lexico n 

ENG 
lexico n 

lo w 
frequenc y 

*  A 

champ 

All-Frenc h contex t 

FR 
lexico n 

ENG 
lexico n 

M i x e d contex t 

Figur e 4 .  Dual-lexicon ,  parallel-searc h model .  Recognitio n 

tim e remain s th e sam e fo r  LE /H F homograp h i n goin g fro m 

All-Frenc h t o Mixe d context . 

Another way of describing this model is by saying that 

wor d recognitio n tim e i s predicte d by : 

maxC^FRApR ,/engAeng) 
wher e 

/f r  i s  th e Frenc h log-frequenc y o f  th e word ; 

ApR i s th e activatio n o f  th e Frenc h context ; 

/en g i s th e Englis h log-frequenc y o f  th e word ; 
Aeng i s th e activatio n o f  th e Englis h context . 

Thus, in the All-French context Aeng will be low, and 
reactio n time s wil l  b e predicte d largel y b y Frenc h 

homograp h frequency.  Thi s wa s show n i n th e All-Frenc h 
conditio n t o b e th e case .  I n th e Mixe d context ,  Aen g wil l  b e 
approximatel y equa l  t o Afr ,  sinc e bot h th e Englis h an d 

Frenc h lexicon s ar e assume d t o b e full y  active .  I n thi s case , 

th e m a x i m u m betwee n /f r  an d /en g shoul d predic t  reactio n 
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tim e bette r  tha n eithe r  Frenc h o r  Englis h log-frequencie s 

alone .  Th e dat a ten d t o suppor t  thi s prediction .  I n th e 

Mixe d context ,  ther e wa s a  correlatio n o f  r  =  0.6 2 betwee n 

mean reactio n tim e an d th e m a x i m u m Frenc h o r  Englis h log -

frequencies  fo r  th e homographs .  Thi s compare d t o r  =  0.5 1 

fo r  Frenc h log-frequencie s alone ,  an d r  =  0.4 2 fo r  Englis h 

log-frequencies . 

Finally ,  thi s mode l  explain s why ,  eve n i n th e All-Frenc h 

context ,  certai n extrem e L F / H E homograph s wil l  stil l  b e 

recognize d b y som e bilingual s a s Englis h words .  Thi s i s 

because ,  eve n thoug h th e activatio n o f  Englis h (Aeng )  nia y 

be low ,  i t  i s  no t  completel y zero ;  i n addition ,  /en g i s ver y 

high .  Consequently ,  fo r  extrem e L F / H E homographs ,  th e 

produc t  /engAen g ma y stil l  excee d /frAf r  an d th e bilingua l 
wil l  recogniz e th e homograp h a s a  wor d i n English .  Th e 

dat a supporte d thi s conclusion .  Th e L F / H E homograp h i/( = 

"ye w tree "  i n French )  had ,  b y far ,  th e lowes t  Frenc h log -

frequency  o f  al l  L F / H E homographs .  Th e mea n reactio n 

time s fo r  L F / H E homograph s i n th e All-Frenc h contex t  wa s 

91 2 m s (a=51) .  An d yet ,  th e mea n reactio n tim e i n th e All -

Frenc h contex t  fo r  if ,  rathe r  tha n bein g slowe r  tha n th e 

mean,  a s woul d hav e bee n expected ,  was ,  i n fact ,  0. 8 S D 

/a r̂e r  tha n th e mean . 

An activation-based competition 

m o d e l  o f  bilingua l  m e m o r y 

The dual-lexicon, differentially active, parallel search model 
of  bilingua l  account s fo r  ou r  unprime d lexical-acces s data . 

However ,  th e inter-lexica l  primin g dat a reporte d b y 

Beauvillai n &  Grainge r  (1987 )  woul d b e harde r  t o explai n 
wit h thi s model .  W e sugges t  tha t  a n activation-base d 

competitio n mode l  migh t  b e mor e appropriat e t o explai n 

bot h unprime d an d prime d lexica l  acces s data .  Thi s 
activation-base d mode l  i s consisten t  wit h th e predictor ,  th e 

max(/"FRAF R ,/engAeng) .  describe d i n th e previou s section . 
The ke y intuitio n i s a s follows .  Recognitio n tim e fo r  a 

wor d i n a  monolingua l  lexico n i s predicte d b y th e printed -

wor d log-frequenc y o f  tha t  word .  I n approximat e Hebbia n 
term s (Hebb ,  1949) ,  eac h ne w encounte r  wit h th e wor d 

woul d caus e a  (logarithmic )  recruitmen t  o f  ne w cell s t o th e 

cell-assembl y associate d wit h th e word .  I n th e cas e o f  a 
bilingual ,  th e sam e typ e o f  recruitmen t  woul d presumabl y g o 

on,  excep t  tha t  eac h "recruit "  woul d b e associate d wit h th e 
languag e contex t  i n whic h i t  wa s recruited .  Conside r  th e 

wor d "ride" ,  whic h mean s "wrinkle "  i n French .  Eac h tim e 

bilingual s se e th e wor d "ride "  i n English ,  a  smal l  numbe r  o f 
units ,  eac h associate d wit h th e "English "  context ,  ar e adde d 
t o th e representatio n o f  R IDE .  Similarly ,  ever y tim e th e 

wor d "ride "  i s encountere d i n a  Frenc h contex t  (whic h i s 
considerabl y rare r  tha n i n English) ,  a  smal l  numbe r  o f  units , 

eac h associate d wit h th e "French "  context ,  ar e adde d t o th e 
representatio n o f  R IDE .  Th e overal l  pictur e migh t  loo k 

somethin g lik e Figur e 5 . 

I n norma l  languag e use ,  onl y on e o f  th e multipl e 

meaning s o f  ambiguou s word s i s perceived .  Th e 

contextuall y irrelevan t  meaning s ar e suppresse d 

(Gernsbacher ,  1990) .  I n a  simila r  fashion ,  onl y on e meanin g 

of  a  bilingua l  homograp h i s perceive d a t  a  give n time .  Thi s 

argue s fo r  a  mode l  i n whic h th e tw o language-dependen t 

interpretation s compet e i n a  winner-takes-al l  competition .  I n 

addition ,  th e inhibitor y mechanis m suggeste d b y Neumann , 

McCloskey ,  &  Feli o (1994 )  support s thi s inter-lexica l 

competitiv e mechanis m whereb y th e mor e activ e meanin g 

suppresse s th e les s activ e interpretatio n o f  a  particula r 

homograph . 

" R I D E 
Englis h unit s 

Figur e 5 .  A n activation-base d competitive-acces s m o d e l  o f 

bilingua l  m e m o r y i n th e All-Frenc h contex t 

In this model, each group of units will be differentially 

activate d accordin g t o th e a m o u n t  o f  activatio n c o m i n g f ro m 

th e language s wit h whic h the y ar e associated .  I f  th e Frenc h 

contex t  i s  full y  activ e an d th e Englis h contex t  i s  onl y weakl y 
activ e (a s i n th e All-Frenc h context) ,  th e se t  o f  "French " 

unit s comprisin g "ride "  wil l  mos t  likel y hav e m o r e overal l 

activatio n tha n th e larger ,  bu t  les s activ e se t  o f  Englis h unit s 

mak in g u p th e representation .  T h e m o r e activ e Frenc h unit s 

wil l  therefor e inhibi t  th e Englis h unit s and ,  a s a  result ,  "ride " 

wil l  b e perceive d i n it s Frenc h mean in g o f  "wrinkle. "  (Thi s 
i s jus t  anothe r  w a y o f  sayin g tha t  w h e n / frAf r  exceed s 

/engAen g .  th e forme r  wil l  w i n th e competitio n an d 
determin e th e activatio n o f  th e entir e representation .  Thi s i s 
what  occur s i n th e paralle l  searc h model. ) 

T h e advantag e o f  thi s activation-base d descriptio n o f 
bilingua l  m e m o r y i s tha t  i t  fits  int o a n establishe d framework 
of  automati c spreadin g activatio n i n whic h interlexica l 

primin g coul d b e m o r e easil y explained .  Jus t  a s activatio n 

i n a  monolingua l  Englis h lexico n initiall y  spread s 

automaticall y from  "bank "  t o al l  o f  it s  relate d item s i n a 
context-independen t  manner ,  th e activation-base d 

descriptio n o f  bilingua l  lexica l  acces s coul d b e use d t o 

explai n th e typ e o f  cross-lingua l  primin g reporte d b y 
Beauvillai n &  Grainge r  (1987) . 

Conclusion 

We have attempted to show how a simple dual-lexicon 
model  usin g differentiall y  active ,  paralle l  searc h ca n accoun t 
fo r  wor d recognition-tim e dat a i n bilinguals .  I t  i s  claime d 

tha t  tw o factor s — wor d log-frequenc y an d th e degre e o f 

languag e activatio n — predic t  wor d recognitio n times . 
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Recognitio n time s fo r  non-cognat e bilingua l  homographs , 

suc h a s pain ,  pour ,  main ,  as ,  etc .  wer e use d t o stud y th e 

effec t  o f  modifyin g th e languag e contex t  fro m a n essentiall y 

monolingua l  on e t o a  mixe d half-French/half-Englis h 

context .  Finally ,  w e sugges t  tha t  a n activation-based , 

competitio n mode l  i s functionall y equivalen t  t o th e dual -

lexico n mode l  an d woul d see m wel l  suite d t o accoun t  fo r 

bot h recognitio n time s fo r  bot h unprime d stimul i  a s wel l  a s 

inter-lexicall y prime d stimuli . 
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