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A b s t r a c t 

For a visual word to be recognised it must be singled 
out  fro m a m o n g al l  othe r  possibl e candidates .  Th e 

les s distinc t  a  lexica l  entr y i s  th e mor e candidate s 

ther e wil l  b e competin g wit h it ,  an d s o recognitio n 

wil l  b e inhibited .  I n oppositio n t o thi s vie w th e fin -

ding s o f  Andrew s (1989,1992 )  sho w a  facilitator y ef -

fec t  o f  neighborhoo d size ;  lo w frequenc y word s whic h 

bor e orthographi c similarit y t o man y othe r  word s 

wer e recognise d mor e quickly ,  tha n thos e wit h fewe r 

neighbors .  Sinc e neighborhoo d siz e a s determine d b y 

Coltheaurt s "N "  metri c wa s designe d a s essentiall y a 

measur e o f  lexica l  similarity ,  Andrew s resul t  coul d b e 

interprete d a s evidenc e fo r  lexica l  leve l  facilitation . 

I n th e presen t  experiment s w e repea t  bot h th e Id t 

an d namin g studie s o f  Andrew s usin g a  mor e tightl y 

controlle d stimulu s set .  Onl y i n L D T ar e he r  result s 

supported ,  i n namin g w e fin d n o facilitator y effec t  o f 

neighborhoo d size .  W e discus s wh y an y trul y lexica l 

leve l  facilitatio n i s inherentl y improbable . 

I n t r o d u c t i o n 

One of the most fundamental issues of lexical access 

concern s ho w th e correc t  lexica l  entr y i s selecte d fro m 

a m o ng possibl e alternatives .  I n modelin g thi s sel -

ectio n th e natura l  analog y i s on e o f  competition ,  a 

proces s i n whic h jus t  on e wor d win s an d i s  recogni -

sed .  Competitio n a t  a  variet y o f  descriptiv e lingui -

sti c level s i s considere d i n attempt s a t  modelin g th e 

characteristic s o f  bot h auditor y an d visua l  wor d re -

"Thi s researc h i s  supporte d b y a  Join t  Coun -
ci l  Initiativ e (JCI )  Studentship ,  S E R C awar d 

N0.9131359X .  I  wis h t o than k Richar d Shillcoc k an d 

Elle n Bar d fo r  comment s o n thi s research . 

cognition .  I n th e presen t  pape r  w e conside r  onl y th e 

visua l  modality . 

At  a  wor d leve l  o f  description ,  a  competitiv e edg e 
appear s t o b e give n t o thos e word s occurrin g mor e 

frequently ,  henc e the y ar e recognise d wit h greate r 

spee d tha n les s frequen t  word s (Andrew s 1989 ;  And -

rew s 1992 ;  Grainge r  an d Segu i  1990 ;  Marslen-Wilso n 

1990) . 

At  a  sub-lexica l  leve l  sharin g letter s o r  feature s 

wit h othe r  word s ma y rende r  a  wor d les s distinctive , 

as i t  i s  ver y simila r  t o a  larg e numbe r  o f  othe r  le -

xica l  entries ,  an d s o les s separabl e fro m them .  I t 

wil l  therefor e tak e longe r  t o recognis e a  wor d tha t  i s 

perceive d t o b e simila r  t o m a n y othe r  words ,  tha n a 
wor d whic h receive s les s interferenc e fro m lik e forms , 

(Luce ,  Pison i  an d Goldinge r  1990) . 

Jus t  a s commonl y occurrin g word s ar e easie r  t o re -

cognis e tha n rare r  ones ,  s o frequen t  sub-lexica l  unit s 

suc h a s letters ,  bigrams ,  o r  phoneme s wil l  giv e ris e t o 

faste r  recognitio n a s a  resul t  o f  increase d exposure .  I f 

par t  o f  th e perceptua l  proces s i s howeve r  th e recogni -

tio n o f  thes e orthographi c o r  phonemi c components , 

of  whic h visua l  an d auditor y wor d stimul i  ar e compo -

sed ,  the n a  wor d whic h share s c o m m o n component s 

wit h lot s o f  othe r  word s wil l  hav e a n increase d eas e 

of  recognition .  Insteei d o f  actin g a s competitor s alik e 

form s m a y eic t  a s co-conspirator s whic h facilitat e a 

word s chanc e o f  bein g correctl y identifie d (Andrew s 

1989 ;  Andrew s 1992 ;  Grainge r  1990) . 

Colthear t  e t  al .  (1977 )  pu t  forwar d th e N  metri c a s 

a measur e o f  orthographi c similarity .  N  correspond s 
t o th e numbe r  o f  ne w word s generate d b y repleicin g 

any lette r  o f  a  targe t  wor d wit h anothe r  lette r  i n th e 

same positio n (e.g .  HILL ;  fill,  hell ,  hilt) .  Henc e N 
represent s th e numbe r  o f  orthographi c neighbor s a 

wor d has ;  th e numbe r  o f  word s t o whic h i t  bear s vi -

sua l  similarity . 
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I n model s o f  lexica l  acces s whic h assum e a  seria l 

metaphor ,  lik e tha t  o f  Forste r  (1989) ,  i t  woul d b e 

possibl e fo r  neighbor s t o hav e n o effec t  a t  al l  indi -

catin g tha t  the y ar e no t  sufficientl y simila r  t o th e 

acces s cod e fo r  th e targe t  t o trigge r  a  mat t  li .  I f  n̂'ig -

hborhoo d siz e di d produc e a n effect ,  word s wit h larg e 

neighborhood s woul d b e expecte d t o resul t  i n longe r 

respons e latencie s tha n thos e i n smal l  neighborhoods . 

A larg e neighborhoo d woul d giv e mor e candidate s t o 

be checke d agains t  th e targe t  an d s o mor e interrup -

tion s t o th e searc h process . 

I n a  seria l  searc h mode l  hig h an d lo w frequenc y 

word s woul d howeve r  hav e differen t  predicte d neig -

hborhoo d effects .  I t  i s  th e cas e tha t  withi n neigh -

borhood s ther e ar e mor e lowe r  frequenc y word s tha n 

hig h frequenc y words .  Hig h frequenc y word s ar e al -

ways checke d befor e lowe r  frequenc y word s s o neig -
hborhoo d siz e shoul d hav e littl e effec t  o n hig h fre -
quenc y words :  ther e wil l  b e few ,  i f  any ,  highe r  fre -

quenc y word s i n th e neighborhoo d t o b e checke d be -

for e a  ver y frequen t  target .  Fo r  a  lo w frequenc y wor d 

th e neighborhoo d wil l  contai n man y highe r  frequenc y 
word s t o b e checke d befor e th e target .  A  seria l  searc h 

model  therefor e predict s a n inhibitor y effec t  o f  neig -

hborhoo d siz e fo r  lo w frequenc y words . 

Withi n McClellan d an d Rummelhart s (1981 )  speci -

ficatio n o f  a n interactio n activatio n framework ,  word s 
containin g letter s common t o man y word s wil l  caus e 

aw:tivatio n o f  thes e words ,  thu s feedin g activatio n bac k 

int o th e lette r  level .  McClellan d an d Rumelhar t 
(1981 )  refe r  t o thi s a s th e "gan g effect" .  I n additio n 

t o activatio n attributabl e t o th e stimulus ,  a  wor d i s 

activate d b y th e lette r  leve l  activatio n feedin g baw; k 
fro m it s neighbors .  Althoug h neighbor s wil l  als o ac -

tivat e non-targe t  letter s thi s  i s offse t  b y th e presenc e 

of  bottom-u p inhibitio n actin g upo n th e non-presen t 
letters .  Th e mode l  therefor e predict s a  facilitator y ef -

fec t  o f  larg e neighborhoods ,  a s mor e neighbor s mean s 

more activation . 

The proces s o f  Latera l  inhibitio n withi n a n lA M 

means th e mode l  i s  als o abl e t o 2u;commodat e th e fin -

din g tha t  larg e neighborhood s ma y inhibi t  a  word s 

recognition .  Vi a latera l  inhibitio n an y activ e wor d 
node wil l  sen d ou t  inhibitio n t o al l  othe r  activ e nodes . 

A mode l  o f  interactiv e Jictivatio n therefor e permit s 
bot h fcicilitator y an d inhibitor y effect s o f  neighbor -
hood size .  Whic h o f  thes e i t  favor s depend s o n th e 

paramete r  setting s determinin g betwee n leve l  excita -
tio n an d wor d leve l  inhibition .  Th e mode l  make s n o 
predictio n a s t o wha t  determine s thes e parameter s o r 

th e relatio n betwee n them . 
Andrew s (1989,1992 )  examine d neighborhoo d ef -

fect s usin g a  fau:toria l  manipulatio n o f  neighborhoo d 

siz e an d wor d frequency .  Wit h bot h lexica l  decisio n 

and namin g tasks ,  Andrew s foun d a n interactio n o f 

wor d frequenc y an d neighborhoo d size :  facilitator y 

effect s o f  neighborhoo d siz e wer e observe d fo r  low , 

but  no t  fo r  hig h frequenc y words .  A s Coltheart s N 

metri c  i s a  measur e o f  lexica l  similarit y th e Andrew s 

resul t  appear s t o impl y lexica l  leve l  facilitatio n bet -
ween words .  Thi s resul t  demand s furthe r  investiga -

tio n becaus e i t  stand s i n contradictio n t o thos e whic h 

repor t  inhibitio n fro m lik e form s i n visua l  wor d reco -

gnition ,  an d present s a  challeng e t o model s o f  lexica l 

Eiccess . 

E x p e r i m e n t  1 :  lexica l  decisio n 

Method 

Subjects: The subjects were twenty four undergra-

duat e an d pos t  graduat e studen t  volunteers . 

Material s an d design :  Th e wor d stimul i  wer e 

forty ,  fou r  lette r  words ,  non e o f  whic h wer e ho -

mophones .  The y wer e selecte d t o confor m t o 2 

X 2  fcictoria l  desig n wher e th e tw o factor s wer e 

wor d frequenc y (high/low )  an d neighborhoo d siz e 

(large/small) .  Hig h frequenc y word s ha d a  mea n o f 

123 occurrence s pe r  million ,  an d lo w frequenc y word s 

had a  mea n o f  3  occurrence s pe r  millio n accordin g 

t o th e norm s o f  Kucer a an d Franci s (1967) .  Mea n 

neighborhoo d size ,  a s determine d b y Coltheart s "N " 

metric ,  wa s 20.2 5 fo r  larg e neighborhood s an d 7. 9 

fo r  smal l  neighborhoods .  Te n stimul i  wer e selecte d 
t o fill  eaic h cel l  o f  th e desig n s o tha t  wor d frequenc y 

was matche d acros s neighborhoo d an d neighborhoo d 
siz e wa s matche d acros s eac h frequenc y level .  Wor d 
onse t  an d bigra m frequenc y wci s als o equate d atcros s 

th e fou r  cells .  Th e lette r  bigram s use d t o determin e 
a wor d bigra m scor e wer e take n fro m a  millio n wor d 

sampl e o f  th e U S E N ET new s group . 

Subject s wer e randoml y assigne d t o on e o f  tw o 

non-wor d condition s eithe r  wordlik e o r  unwordlike . 

Bot h nonwor d condition s ha d tota l  bigra m frequen -

cie s equivalen t  t o th e wor d conditions .  Th e wordlik e 

nonword s wer e i n tw o sets ,  thos e wit h larg e neigh -

borhood s (19.5 )  an d thos e wit h smal l  neighborhood s 

(7.35) .  Unwordlik e nonword s ar e thos e havin g illega l 
or  ver y rar e lette r  clusters .  Onc e a  fou r  lette r  se -

quenc e ha s suc h a  rar e cluste r  withi n it ,  th e numbe r 
of  neighbor s tha t  ca n b e mad e b y alterin g on e lette r 
of  tha t  wor d become s quit e small ,  especiall y whe n 

ther e i s th e adde d constrain t  o f  equatin g th e bigra m 
frequenc y wit h othe r  stimulu s conditions .  Fo r  th e 

unwordlik e nonword s th e divisio n o f  larg e an d smal l 
neighborhood s wa s therefor e no t  possible . 

Procedure :  Subject s wer e teste d individuall y i n a 

sound-proo f  room .  The y wer e tol d tha t  the y woul d 
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Wordlik e 

Unwordlik e 

N'hoo d 
Larg e 
Small 
Mean 

N'hoo d 
Larg e 
Small 
Mean 

Frequenc y 
Hig h Lo w 

540 56 5 
544 57 9 
542 57 2 

Frequenc y 
Hig h Lo w 
504 51 8 
498 55 7 
501 53 8 

Mean 
553 
562 
557 

Mean 
511 
527 
519 

Tabl e 1 :  Mezu i  reactio n time s fo r  subject s i n th e le -

xice J decisio n experiment . 

be presente d wit h wor d an d non-wor d stimuli ,  an d 

tha t  the y shoul d decid e whethe r  th e stimulu s wa s 

a wor d o r  a  non-wor d an d respon d b y pressin g on e 

of  tw o button s mounte d o n a  smal l  bo x i n fron t  o f 

them .  Subject s reste d thei r  tw o forefinger s o n th e 

button s wit h thei r  dominan t  han d o n th e "word "  key . 
The y wer e instructe d t o respon d a s quickl y a s possi -

ble ,  whil e maintainin g a s hig h a  leve l  o f  accurac y a s 

possible . 

Subject s first  complete d 1 6 practic e trial s an d the n 

receive d 8 0 experimenta l  trial s precede d b y tw o buf -

fe r  items .  Instruction s an d stimul i  wer e presente d o n 

a V.D.U .  scree n controlle d b y a  microcompute r  tha t 

als o recorde d respons e latencie s ein d errors .  Th e sti -

mul i  wer e presente d centr e scree n i n lowe r  case ,  an d 

fou r  differen t  randomisation s o f  th e stimul i  wer e use d 

fo r  eau: h non-wor d condition . 

Ejic h stimulu s appeare d fo r  1  second .  Ther e wa s 

the n a  1. 5 secon d dela y fro m stimulu s offse t  unti l  th e 

beginnin g o f  th e nex t  triad .  Afte r  4 0 trial s subject s 

wer e abl e t o res t  fo r  a s lon g a s the y wishe d befor e 

continuin g wit h th e remainin g 4 0 trials . 

R e s u l t s 

The mean reaction times for the correct word re-

sponses ,  an d th e averag e erro r  rate s wer e calculate d 

separatel y acros s subject s an d items ,  an d eac h dat a 

set  wa s subjecte d t o a n analysi s o f  varianc e ( A N O V A ) 

wit h SchefT e test s bein g use d t o examin e simpl e com -

parison s withi n th e significan t  effects .  Th e mean s fo r 

th e subjec t  dat a ar e show n i n Tabl e 1 . 

Analysi s o f  th e L D T dat a reveale d a  mai n ef -

fec t  o f  wor d frequenc y tha t  wa s significan t  b y sub -

ject s F i  an d item s F 2 and ,  b y m i n F '  (Fi(l,22 )  = 

30.77 ,  p  <  0.00001 ;  F2(l,36 )  =  24.20 ,  p  <  0.0001 , 

m m F ' (  1,57.09 )  =  13.55 ,  p  <  0.01 :  highe r  fre -

quenc y word s wer e responde d t o faste r  tha n lowe r 

frequenc y words .  Th e effec t  o f  neighborhoo d siz e 

was foun d t o b e significan t  b y subject s bu t  no t  b y 

item8,(Fi(l,22 )  =  5.92, p <  0.0236 ,  F2(l,36 )  =  3.44 , 

p <  0.0716,) :  word s fro m large r  neighborhood s wer e 

responde d t o faste r  tha n thos e fro m smalle r  neigh -

borhoods . 

Th e interactio n betwee n wor d frequenc y an d neigh -

borhoo d siz e wa s significan t  bot h b y subjec t  an d ite m 

analyses ,  (Fi(l,22 )  =  4.59 ,  p  <  0.0434 ,  F2(l,36 )  = 

3.98 ,  p  <  0.0537 . 
Th e effec t  o f  wordlikenes s o f  nonwor d stimul i  wa s 

significan t  b y item s an d no t  b y 8ubject8,(Fi(l,22 )  = 

2.12 ,  p  <  0.1591 ,  F2(1.36 )  =  30.77 ,  p  <  0.00001 :  re -

sponse s wer e m a d e mor e quickl y whe n nonwor d sti -

mul i  wer e mor e unwordlike .  Wordlikenes s di d no t 

interac t  significantl y wit h an y othe r  variable .  Th e 

effect s o f  wor d frequenc y an d neighborhoo d siz e ar e 

not  change d significantl y b y makin g th e word s mor e 

unwordlike . 

I n th e analysi s o f  errors ,  th e onl y significan t  re -

sul t  wa s a  mai n effec t  o f  wor d frequency,(Fi (  1,22 )  = 

12.04 ,  p  <  0.0022 ,  F2(l,36 )  =  11.86 ,  p  <  0.0015 : 
mor e error s wer e m a d e i n response s t o lo w frequenc y 

word s tha n t o highe r  frequenc y words . 

D iscuss io n 

The experiment replicates the findings of Andrews 

(1989,1992) .  Th e result s sugges t  lexica l  decisio n i s 

sensitiv e t o neighborhoo d size .  Th e intereictio n o f 

wor d frequenc y an d neighborhoo d siz e show s th e fa -

cilitatin g effec t  o f  neighborhoo d siz e i s eviden t  fo r  lo w 

frequenc y word s bu t  non-existen t  fo r  hig h frequenc y 

words . 

Th e finding  tha t  wordlikenes s di d no t  chang e th e 

effect s o f  wor d frequenc y an d neighborhoo d doe s no t 

follo w th e patter n o f  result s reporte d b y Andrew s 

(1989) .  Andrew s report s a  mor e extrem e neighbor -

hoo d effec t  whe n nonword s ar e mor e unwordlike ,  he r 

compariso n i s howeve r  betwee n tw o differen t  experi -
ments ,  wher e a s her e wordlikenes s o f  foil s wa s mani -

pulate d withi n th e sam e experiment . 

Exper imen t  2 :  immediat e an d 

delaye d nam in g 

Lexica l  acces s i s no t  th e onl y proces s operatin g i n 

L D T,  neighborhoo d siz e m a y hav e it s locu s o f  effec t 

i n th e word/nonwor d discriminatio n rathe r  tha n i n le -
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xica l  access .  I n orde r  t o establis h whethe r  i t  i s  lexica l 

acces s o r  lexica l  classificatio n whic h i s bein g aflfecte d 

by neighborhoo d size ,  a  namin g stud y wa s conducted . 

Namin g i s though t  t o involv e lexica l  acccH s an d som e 

post  lexica l  pronunciatio n processes ,  bu t  no t  lexica l 

classification ,  s o th e proces s i t  ha s i n coinniu n wit h 

L DT i s lexica l  access . 

Ther e i s th e chanc e tha t  bot h L D T an d namin g 

coul d manifes t  a n effec t  an d lexica l  acces s stil l  no t 

be th e source .  I n L D T neighborhoo d densit y faci -

litatio n coul d b e du e t o lexica l  classification ,  an d i n 
naming ,  t o processe s o f  wor d production .  T o evaluat e 

suc h a  possibilit y  a  delaye d namin g namin g conditio n 

was included .  Th e dela y betwee n stimulu s presen -

tatio n an d pronunciatio n ensure s tha t  processe s in -

volve d i n acces s an d wor d recognitio n ar e complete d 

befor e pronunciation .  I f  th e eflfec t  o f  neighborhoo d 

densit y exerte d it s influenc e o n productio n processe s 

i t  shoul d stil l  b e eviden t  i n delaye d naming ,  wher e a s 

i f  i t  exert s it s effec t  o n lexica l  acces s i t  shoul d hav e 

no effec t  o n delaye d naming . 

M e t h o d 

Subjects: The subjects were 24 different individuals 

fro m th e sam e populatio n a s Experiment :  1 . 

Materied s an d design :  Subject s participate d i n eit -

her  a n immediat e o r  a  delaye d namin g condition .  Th e 
stimulu s se t  wa s th e sam e a s tha t  use d i n Experiment : 

1 excep t  tha t  onl y wor d stimul i  wer e used . 

Procedure :  Fo r  immediat e namin g th e presentatio n 

procedur e wa s identica l  t o tha t  o f  th e L D T experi -

ment  subject s excep t  tha t  subject s wer e aske d t o re -
spon d b y readin g th e word s aloud .  Reactio n tim e 
was recorde d fro m wor d onse t  b y th e triggerin g o f  a 
throa t  microphon e wor n b y subject s o n thei r  larynx , 

so a s t o catc h th e ver y star t  o f  phonation . 
I n th e delaye d namin g condition ,  subject s wer e tol d 

not  t o pronounc e th e wor d unti l  a  se t  o f  bracket s ap -

peare d o n th e scree n enclosin g th e word .  Th e dela y 

betwee n stimulu s presentatio n an d th e appearanc e o f 

th e bracket s tha t  serve d a s th e pronunciatio n cu e va -

rie d randoml y betwee n interval s o f  500 ,  800 ,  an d 11 0 

ms,  i n orde r  tha t  subject s coul d no t  reliabl y antici -

pat e it s appearance . 

Results 

The mean response rates for correctly named words 
and th e averag e erro r  rate s wer e calculate d separa -
tel y acros s subject s an d items .  Eac h dat a se t  wa s 

submitte d t o a n analysi s o f  varianc e (ANOVA) .  Th e 

means fo r  th e subjec t  dat a ar e show n i n tabl e 2 . 

Immediat e 

Delaye d 

N'hoo d 

Larg e 

Small 

Mean 

N'hoo d 

Larg e 

Small 

Mean 

Frequenc y 

Hig h Lo w 

565 58 6 

576 59 5 

570 59 1 

Frequenc y 

Hig h Lo w 

422 42 4 

439 41 6 

430 42 0 

Mean 

576 

586 

581 

Mean 

423 

428 

425 

Tabl e 2 :  Mea n respons e rate s fo r  subject s i n imme -

diat e an d delaye d naming . 

The onl y significan t  effec t  wa s a n interactio n 

betwee n wor d frequenc y an d condition ,  whic h wa s 
significan t  b y subjects ,  b y items ,  an d b y minF' , 

(Fi(l,22 )  =  12.95 ,  p  <  0.0016 ;  ̂2(1,36 )  =  6.56 ,  p  < 
0.0147 ,  mmF'(l ,  57.546 )  =  4.354 ,  p  <  0.05 .  Scheff e 

test s showe d tha t  i n immediat e namin g frequenc y fa -

cilitate s re2ictio n times ;  hig h frequenc y word s bein g 
responde d t o faster ,  wherea s i n delaye d namin g signi -

ficantly  faste r  reactio n time s wer e foun d fo r  lo w fre -

quenc y words .  Th e interactio n o f  wor d frequenc y an d 

neighborhoo d siz e wa s no t  significant .  Th e erro r  ana -

lysi s showe d n o significan t  results . 

Discussio n 

The result s o f  th e namin g stud y sho w n o significan t 

effec t  o f  neighborhoo d siz e o n immediat e o r  delaye d 

naming .  N o suppor t  fo r  th e L D T resul t  i s  foun d 

fro m th e namin g experiments .  Th e onl y significan t 

outcom e wa s a n effec t  o f  wor d frequenc y whic h dif -

fer s betwee n th e tw o conditions :  fax:ilitatin g reactio n 

time s i n immediat e naming ,  bu t  inhibitin g thos e i n 

delaye d naming . 

Gene ra l  discussio n 

Both LDT and immediate naming experiments pro-
duce d significan t  wor d frequenc y effects ,  hig h fre -
quenc y word s bein g responde d t o faste r  tha n lo w fre -
quenc y ones . 

I n L D T a  facilitatin g effec t  o f  neighborhoo d siz e 

fo r  lo w frequenc y word s i s found ,  jus t  a s i n Andrew s 
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(1989,1992 )  work. '  Th e fac t  tha t  neighborhoo d den -

sit y effect s appea r  i n L D T wit h sub-lexica l  control s 

m ay b e take n t o sugges t  tha t  word s conspir e o n a 

lexica l  leve l  t o facilitat e recognition .  Controllin g fo r 

bigrams ,  doe s no t  eliminat e al l  source s o f  sub-lexica l 

effects .  Component s suc h a s trigram s o r  singl e letter s 

remai n possibl e origin s o f  a  sub-lexica l  influence ,  a s 

doe s a  sub-lexica l  checkin g mechanism .  Facilitatio n 

at  th e lexica l  leve l  o f  th e wor d recognitio n proces s 

i s inherentl y improbable .  Fo r  a  wor d t o b e recogni -

sed i t  mus t  b e discriminate d fro m it s lexica l  compe -

titors :  i t  mus t  wi n ou t  abov e th e within-leve l  inhi -

bition .  T h e competitivenes s o f  th e candidate s wil l 

depen d o n thei r  similarit y t o th e targe t  becaus e the y 

shar e feature s an d s o reinforc e th e presenc e o f  thes e 

features .  I f  word s ar e competin g fo r  recognitio n i t 

i s  therefor e mor e probabl e tha t  onl y inhibitio n wil l 

operat e o n a  lexica d leve l  an d tha t  activitie s o f  sub -

lexica J component s wil l  b e bot h inhibitor y an d faci -

litatory .  Fo r  exampl e i f  th e visua l  stimulu s " C A R D " 

i s t o b e recognise d the n word s suc h a s " C A R P "  an d 

" H A R D"  m a y als o b e active .  A t  a  lexica l  leve l  fo r  jus t 
one o f  thes e t o b e chose n a s th e respons e th e other s 

must  b e inhibited .  A t  sub-lexica l  level s th e " A R D " 

of  " H A R D "  an d th e " C A R "  o f  " C A R P "  m a y provid e 

facilitatio n fo r  " C A R D "  whil e th e "H "  an d th e "P " 

m ay inhibi t  th e " C A R D "  target . 

Thi s descriptio n o f  sublexica l  inhibitio n an d fzici -

litatio n bear s similarit y t o McClellan d an d Rumel -

hart' s  "gam g effect "  a s alread y described .  Withi n a n 

l A M thi s effec t  wil l  b e mos t  significan t  fo r  lo w fre -

quenc y word s becaus e word s o f  hig h frequenc y star t 

wit h a  highe r  bas e leve l  o f  activation .  Fo r  hig h fre -

quenc y word s ther e i s therefor e les s opportunit y fo r 

reverberatin g lette r  activatio n fro m neighborin g wor d 

unit s t o occur . 

T h e findin g tha t  neighborhoo d siz e ca n facilitat e 

lo w frequenc y word s appear s t o b e stron g evidenc e 
agains t  an y mode l  tha t  assume s a  seria l  compariso n 

of  a  lexica l  acces s cod e agains t  a n entr y i n lexica l  me -

mory ,  a s doe s Forster's .  T o accommodat e suc h a  fin -

din g woul d requir e seria l  searc h a t  a  sub-lexical ,  lette r 

^Th e L D T result s appea r  fas t  whe n compare d t o 

thos e o f  Andrews ,  especiall y fo r  lo w frequenc y words . 

Th e sourc e o f  thi s differenc e coul d b e neighborhoo d 

size .  Andrew s report s a  mea n smal l  neighborhoo d o f 

3. 5 an d a  larg e on e o f  11.65 .  Th e mean s fo r  neigh -

borhoo d siz e i n th e presen t  stud y wer e 7. 9 fo r  smal l 

an d 20.2 5 fo r  large .  Th e findin g tha t  bot h suppor t 

i s  tha t  lo w frequenc y word s ar e f2icilitate d b y large r 
neighborhoods .  I t  follow s therefor e tha t  i n a  stud y 

wher e large r  neighborhood s ar e use d reactio n time s 

wil l  b e fzister . 

or  featur e level .  I f  th e firs t  stag e i n th e formatio n o f 

an acces s cod e involve d th e codin g o f  thes e smalle r 

unit s the n code s fo r  mor e frequen t  unit s woul d b e fo -

un d mor e quickly .  Word s wit h larg e neighborhood s 

ar e thos e meid e o f  mor e c o m m o n sub-lexica l  unit s an d 

so woul d b e accesse d faste r  tha n thos e word s wit h 

smalle r  neighborhoods .  Th e inter£u:tio n o f  wor d fre -

quenc y an d neighborhoo d i s stil l  howeve r  unexplai -

ned b y a  seria l  model . 

I n th e namin g experimen t  n o effec t  o f  neighbor -

hoo d siz e wa s observed ,  a  resul t  contrarj '  t o th e fin -

ding s o f  Andrews ,  w h o foun d tha t  th e effec t  o f  neigh -

borhoo d siz e wa s significan t  fo r  low ,  bu t  no t  fo r  hig h 

frequenc y words . 

Jared ,  M c R a e an d Seidenber g (1990 )  amon g 

others ,  hav e show n th e importanc e o f  phonolog y i n 

namin g tasks ,  somethin g whic h doe s no t  appea r  t o b e 

so importan t  i n L D T .  I t  coul d b e tha t  whil e i n L D T 

orthographi c neighbor s ar e th e sourc e o f  th e neigh -

borhoo d effect ,  i n th e namin g tas k variable s whic h 

als o concer n pronunciatio n suc h a s th e relativ e fre -

quencie s o f  friend s an d enemie s (Jare d e t  al .  1990 ) 
ar e mor e importan t  t o recognition . 

Th e presen t  experiment s provid e furthe r  suppor t 

fo r  th e clai m tha t  a t  leas t  i n L D T orthographi c neig -

hborhood s ca n conspir e t o facilitat e a  lo w frequenc y 

word' s recognition .  Thi s fsû ilitatio n occur s eve n 

when bigra m frequencie s ar e controlled .  Whethe r 

thi s i s als o tru e fo r  namin g response s remain s t o b e 

firml y established . 

C o n c l u s i o n 

The experiments show that in some situations a tar-

get  wor d ca n b e facilitate d b y th e existenc e o f  ortho -

graphi c neighbors .  Thi s shoul d no t  howeve r  b e take n 

t o impl y tha t  word s ar e conspirin g o n a  lexica l  leve l 

of  representation .  Althoug h a  word s neighbor s ar e 

th e mos t  simila r  lexica l  entrie s i t  i s  thei r  share d sub -

lexica l  component s whic h produc e th e similarity .  I t 

i s  therefor e likel y t o b e th e share d sub-lexica l  compo -

nent s o f  neighbor s whic h ar e abl e t o facilitat e a  word s 

recognition . 

R e f e r e n c e s 

Andrews, S. (1989) Frequency and neighborhood ef-

fect s o n lexica l  access :  Activatio n o r  search ? 

Journa l  o f  Experimenta l  Psycholog y (Learning , 

M e m o ry an d Cognition )  15(5) ,  802-814 . 

Andrews ,  S .  (1992 )  Frequenc y an d neighborhoo d ef -

fect s o n lexica l  access :  Lexica l  similarit y o r  or -

thographi c redundancy ? Journa l  o f  Expenmen -

1050 



ta l  Psycholog y (Learning ,  Memor y an d Cogni -

tion )  18(2) ,  234-254 . 

Coltheart ,  M. ,  E .  Davelaar ,  J .  T .  Jonasso n an d D . 

Besner  (1977 )  Acces s t o th e interna l  lexicon .  I n 

S.  Domic ,  ed. ,  Attentio n an d Performanc e VI , 

pp.  535-555 .  Hillsdale ,  N.J. :  Lawrenc e Erlbau m 

Associates . 

Forster ,  K .  I .  (1989 )  Basi c issue s i n lexica l  processing . 

I n W .  Marslen-Wilson ,  ed. .  Lexica l  Representa -

tio n an d Process ,  pp .  75-107 .  Cambridge ,  Mass. : 

M I T Press . 

Grainger ,  J .  (1990 )  Wor d frequenc y an d neighbor -

hood frequenc y effect s i n lexica l  decisio n an d 

naming .  Journa l  o f  Memor y an d Languag e 29 , 

228-244 . 

Grainger ,  J .  an d J .  Segu i  (1990 )  Neighborhoo d fre -

quenc y effect s i n visua l  wor d recognition :  A  com -

pariso n o f  lexica l  decisio n an d maske d identifica -

tio n latencies .  Perceptio n an d Psychophysic s 47 , 

191-198 . 

Jared ,  D. ,  K .  McRa e an d M .  Seidenber g (1990 )  Th e 

basi s o f  consistenc y effect s i n wor d naming .  Jour -

nal  o f  Memor y an d Languag e 29 ,  687-715 . 

Luce ,  P .  A. ,  D .  B .  Pison i  an d S .  D .  Goldinge r  (1990 ) 

Similarit y neighborhood s o f  spoke n words .  I n G . 
T.  M .  Altman ,  ed. ,  Cognitiv e Model s o f  Speec h 

Processing :  Psycholinguisti c an d Computationa l 

Perspectives .  Cambridge ,  Mass. :  M I T Press . 

Marslen-Wilson ,  W .  (1990 )  Activation ,  competitio n 

and frequenc y i n lexica l  access .  I n G .  T .  M . 

Altman ,  ed. ,  Cognitiv e Model s o f  Speec h Proces -

sing :  Psycholinguisti c an d Computationa l  Per -

spectives .  Cambridge ,  Mass. :  M I T Press . 

McClelland ,  J .  L .  an d D .  E .  Rumelhar t  (1981 )  A n In -
teractiv e Activatio n Mode l  o f  th e Effec t  o f  Con -

tex t  i n Perception :  Par t  1 ,  A n Accoun t  o f  Basi c 
Findings .  Psychologica l  Revie w No .  88 . 

1051 


	cogsci_1993_1046-1051



