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Buildin g Lexica l  Neighborhood s 

Michae l  S .  Vitevitc h an d Pau l  A .  Luc e 
Languag e Perceptio n Laborator y 

Departmen t  o f  Psycholog y 

an d Cente r  fo r  Cognitiv e Scienc e 

Universit y a t  Buffal o 

Buffalo ,  N Y 1426 0 
m i k e v @ d e u r o . f s s . b u f f a l o . e d u 

The neighborhoo d activatio n mode l  G^AM)  (Goldinger , 
Luce ,  an d Pisoni ,  1989 ;  Luce .  1986 ;  Luce ,  Pisoni ,  an d 

Goldinger ,  1990 )  hypothesize s tha t  spoke n wor d 

recognitio n i s characterize d b y tw o successiv e stages :  (1 ) 
similarit y neighborhoo d activation ,  an d (2 )  a  frequency-

biase d decisio n process .  I n th e first  stage ,  stimulu s inpu t 
(i.e .  a  spoke n word )  activate s a  se t  o f  simila r  soundin g 
representation s o f  word s i n memory .  I n th e secon d stage , 
thes e multipl y activate d form-base d representation s -o r 
neighbors -  ar e decide d amon g b y a  decisio n proces s tha t  i s 
influence d b y th e acoustic-phoneti c similarit y o f  th e 
neighbor s a s wel l  a s thei r  frequency  o f  occurrence .  N A M 

furthe r  posit s tha t  th e decisio n proces s a m o n g th e 
competitor s i n th e activate d se t  o f  representation s i s 
influence d b y thre e characteristic s o f  th e similarit y 

neighborhoods .  Thes e characteristic s are :  (1 )  targe t  wor d 
frequency ,  (2 )  neighborhoo d density ,  an d (3 )  neighborhoo d 
frequency. 

T h e presen t  researc h wa s aime d a t  elaboratin g an d 
extendin g previou s wor k o n N A M b y directl y 
manipulatin g th e compositio n o f  th e similarit y 
neighborhood s o f  nonwor d targets .  W e attempte d t o 
directl y manipulat e similarit y neighborhood s fo r  tw o 
reasons .  O n e reaso n i s  tha t  previou s experiment s use d 
estimate s o f  th e neighborhoo d characteristic s fo r  th e word s 
use d a s stimuli .  Lik e al l  estimate s o f  subjects '  knowledg e 
derive d fro m indirec t  measures ,  ther e i s  som e nois e 
associate d wit h th e measurement .  Consequently ,  pas t 
studie s coul d b e considere d somewha t  correlational ,  i n tha t 
th e characteristic s o f  th e stimul i  wer e no t  direcd y 
manipulated .  T h e contro l  an d direc t  manipulatio n o f 
neighborhoo d characteristic s woul d allo w u s t o explicitl y 
tes t  th e variable s tha t  N A M claim s ar e a t  wor k i n spoke n 

wor d recognitio n an d avoi d th e problem s o f  estimatin g 
neighborhoo d characteristics . 

T h e secon d reaso n fo r  direcU y manipulatin g similarit y 
neighborhood s wa s t o examin e a  clai m o f  Bar d an d 
Shillcoc k (1993 )  tha t  th e presenc e o f  a  singl e hig h 
frequency  neighbo r  -an d no t  densit y pe r  se -  determine s 

th e spee d an d eas e o f  spoke n wor d recognition .  Thi s clai m 
i s motivate d b y th e correlatio n betwee n neighborhoo d 
frequency  an d neighborhoo d density .  Thus ,  on e ca n not , 
accordin g t o Bar d an d Shillcock ,  easil y distinguis h wha t  i s 

responsibl e fo r  neighborhoo d effects :  th e frequency  o f  th e 
neighbor s o r  th e numbe r  o f  neighbors .  The y sugges t  tha t 
jus t  on e hig h frequenc y neighbo r  m a y b e responsibl e fo r 
producin g effect s simila r  t o thos e reporte d earlier .  Thi s 
accoun t  prove s t o b e a n interestin g challeng e fo r  th e 

neighborhoo d activatio n model . 
The presen t  researc h constitute s a n attemp t  t o direcfl y 

manipulat e th e compositio n o f  similarit y neighborhood s 

of  spoke n nonwords .  I n particular ,  w e establishe d a 
baselin e measur e o f  reactio n tim e t o a  se t  o f  nonwor d 
targe t  stimuli .  Subject s wer e the n expose d t o dens e an d 
spars e similarit y neighborhood s o f  nonword s tha t  varie d i n 

thei r  frequency  o f  presentatio n i n severa l  session s o f  a 
continuou s recognitio n tas k distribute d ove r  fou r 
consecutiv e days .  W e the n examine d th e effect s o f  targe t 

frequency ,  neighborhoo d density ,  an d neighborhoo d 
frequency  o n processin g time s fo r  th e targe t  nonword s i n 
an attemp t  t o directl y tes t  th e prediction s o f  th e 
neighborhoo d activatio n mode l  o f  spoke n wor d 
recognition . 

Th e result s showe d a  cross-ove r  interactio n betwee n 
targe t  frequency  an d neighborhoo d density .  Thi s stud y 
demonstrate s tha t  targe t  frequency  an d neighborhoo d 
densit y hav e demonstrabl e influence s o n processing . 
Specifically ,  hig h frequency  target s wit h spars e 
neighborhood s wer e responde d t o mor e quickl y wit h 
training ,  whil e hig h frequency  target s wit h dens e 
neighborhood s wer e responde d t o mor e slowl y afte r 
training .  Conversely ,  lo w frequenc y target s wit h spars e 
neighborhood s wer e responde d t o mor e slowl y wit h 
training ,  wherea s lo w frequency  target s wit h dens e 
neighborhood s wer e responded  t o mor e quickl y afte r 
training .  I n addition ,  n o effect s o f  neighborhoo d frequenc y 

wer e found ,  contrar y t o th e claim s mad e b y Bar d an d 
Shillcock . 

Th e result s fo r  th e hig h frequency  target s ar e consisten t 
wit h th e prediction s o f  N A M .  However ,  th e obtaine d 
result s fo r  lo w frequency  word s directl y contradic t  th e 

predict s o f  N A M .  O n e possibl e explanatio n fo r  th e 
inconsistenc y betwee n th e obtaine d result s an d th e 

prediction s o f  th e mode l  m a y b e th e fac t  th e neighborhoo d 

activatio n mode l  m a y no t  accuratel y mode l  th e processe s 

and representations  use d i n wor d recognition . 
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