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Abstrac t 

Conneciionist approaches to word recognition suggest thai the 
unit s o f  wor d identificatio n ar e no t  par t  o f  a  fixe d architecture , 
but  emerg e throug h extractin g co-occurrenc e regularities .  On e 
implicatio n o f  thi s ide a i s tha t  unit-status ,  an d th e siz e o f  units , 
may b e a  matte r  o f  degree .  Thi s pape r  investigate s th e possi -
bl e uni t  statu s o f  commo n wor d collocations ,  suc h a s adjec -
tive-nou n pair s {nex i  step ,  larg e pari )  an d verb-prepositio n 
combination s (loo k out ,  appea r  in) .  O n analog y t o th e 
pseudo-word s use d i n wor d superiorit y experiments ,  I  con -
traste d lette r  detectio n i n near-collocation s {nex t  stem ,  barg e 
part )  an d rando m pair s (nex t  role ,  powe r  part )  wit h perfor -
mance o n collocation s (whic h ha d bee n define d a s frequen t 
combination s i n a  printe d corpus) .  Althoug h lette r  detectio n 
fo r  collocation s wa s no t  bette r  tha n singl e words ,  detectio n 
was impaire d fo r  rando m pair s relativ e t o singl e word s an d 
collocations .  Near-collocation s ha d a  paradoxica l  effec t  tha t 
was onl y partiall y anticipated :  a n enhancin g effec t  whe n lette r 
target s wer e i n th e first  word ,  an d a n inhibitin g effec t  whe n 
target s wer e i n th e secon d word .  Becaus e reaction  time s wer e 
400msec slowe r  i n th e latte r  case ,  i t  wa s inferre d tha t  th e near -
collocation s hav e a  time-dependen t  effect ,  on e o f  initia l  activa -
tio n o f  neighbors ,  followe d b y inhibition . 

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

The word superiority effect (WSE) refers to the finding that 
laborator y subject s ar e mor e accurat e a t  detectin g a  lette r  i n a 

wor d tha n i n a  non-wor d o r  a  lette r  alon e (Reicher ,  1969) . 

Lette r  detectio n i s  als o enhance d i n pseudoword s (string s 

whic h embod y th e orthographi c regularitie s o f  English) , 

eve n fo r  pseudoword s whic h aren' t  pronounceabl e (McClel -

lan d &  Johnston ,  1977) .  Fo r  example ,  A ^  ca n b e detecte d 

mor e easil y i n S L N T tha n i n S D N R.  Thes e an d othe r  effect s 

wer e explaine d i n McClellan d &  Rumelhart' s (1981 )  interac -

tive-activatio n mode l  o f  wor d recognition ,  a  mode l  whic h 

illustrate d h o w element s i n a n interactin g syste m ca n mutu -

all y constrai n eac h other ,  an d h o w rule-governe d behavio r 

ca n emerg e i n th e absenc e o f  explici t  rules . 

McClellan d &  Rumelhart' s l A mode l  explaine d th e 
enhancin g effec t  o f  pseudoword s b y proposin g tha t  th e 

familia r  lette r  cluster s (suc h a s S L an d N T i n S L N T )  activat e 
th e man y word s o f  whic h the y ar e a  member ,  an d thes e 

word s feed-bac k activatio n t o thei r  componen t  letters ,  allow -

ing ,  fo r  example ,  S  an d A '  t o receiv e mor e activatio n whe n 

viewe d a s par t  o f  S L N T tha n w h e n viewe d i n th e contex t  o f 

SDNR. 

l A achieve s thes e result s b y representin g word s a s unit s 

whic h receiv e an d sen d inhibitor y an d excitator y signals . 

Non-word s d o no t  hav e thes e characteristics .  Fo r 

humans ,  a n ope n questio n i s whic h menta l  entitie s hav e 

uni t  status ,  an d why .  Presumabl y th e lette r  string s w e cal l 

word s c o m e t o hav e uni t  statu s vi a readers '  frequen t  (an d 

usuall y early )  exposur e t o thes e lette r  combinations . 

E lma n (1991 )  ha s show n tha t  word s a s perceptua l  unit s 

ca n emerg e fro m a  back-propagatio n networ k traine d t o 

predic t  th e nex t  lette r  i n a  lette r  sequenc e compose d o f 

word s strun g togethe r  withou t  separations .  I n a  discussio n 

of  "subsymboli c psycholinguistics "  Va n Order ,  Penning -

to n &  Ston e (1990 )  describ e h o w th e unit s o f  wor d identi -
fication  emerg e throug h extractin g co-occurrenc e 

regularities ,  whic h the y cal l  "covarian t  learning" .  A s the y 

poin t  out ,  "...an y relativel y invarian t  correspondence ,  a t 

an y grai n siz e equa l  t o o r  large r  tha n th e grai n siz e o f  ou r 

subsymbols ,  m a y emerg e a s a  rulelik e force... "  (Va n Orde r 

et  al ,  p .  504) . 

I f  uni t  statu s i s a  matte r  o f  degree ,  the n unit s smalle r 

tha n words ,  an d unit s large r  tha n words ,  coul d c o m e t o 

hav e a  degre e o f  uni t  status .  T h e hypothesi s tha t  unit s 

smalle r  tha n word s m a y hav e a  typ e o f  uni t  statu s ha s bee n 

wel l  researched ,  althoug h usuall y i n th e contex t  o f  deter -

minin g th e representationa l  statu s o f  morpheme s (e.g. ,  ar e 

morpheme s store d separatel y fro m th e word s o f  whic h 

the y ar e a  part ;  ca n reader s searc h fo r  morpheme s i n text ; 

d o morphologicall y relate d word s prim e eac h other) . 

I n th e curren t  paper ,  I  investigat e th e possibl e uni t  statu s 

of  c o m m o n wor d combinations .  Fo r  simplicity ,  I  loo k a t 

tw o type s o f  combinations :  nou n combination s (noun+ad -

jective ,  adjective-t-nou n an d noim-noun :  nex t  step ,  nigh t 

club )  an d verb-prepositio n combination s (loo k out ,  appea r 

in) .  Sinc e w e recogniz e th e cohesiv e qualit y o f  thes e 

pairs ,  i t  m a y see m obviou s tha t  the y mus t  hav e a  typ e o f 

uni t  status .  Bu t  th e natur e o f  thi s cohesiv e qualit y ha s 

importan t  implication s fo r  theorie s o f  lexica l  representa -
tio n an d languag e processing .  Curren t  theorie s propos e 

tha t  word s ar e store d i n a  separat e dat a structur e (th e lexi -

con )  an d ar e individuall y accesse d an d assemble d int o 

large r  unit s (Forster ,  1979 ;  fo r  a  review ,  E m m o r e y & 

Fromkin ,  1988) .  Althoug h proponent s o f  a  unitar y lexi -

co n acknowledg e tha t  semanticall y cohesiv e wor d combi -

nation s (suc h a s wor d compounds ,  cliche s an d idioms ) 

m ay hav e thei r  o w n "entries "  i n th e lexicon ,  thes e com -
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poun d item s ar e considere d th e exceptio n t o th e intrinsi c 

natur e o f  th e menta l  lexicon ,  whic h i s a  compendiu m o f 

individua l  word s an d thei r  meanings . 

I f  c o m m o n wor d combination s hav e uni t  status ,  the n w e 

m ay wan t  t o vie w th e menta l  lexico n a s bein g compose d o f 

item s o f  varyin g size .  Th e moda l  uni t  siz e ma y correspon d 

t o th e word ,  bu t  thi s woul d resul t  from  th e statistica l 

attribute s o f  words ,  whic h itsel f  m a y b e a  resul t  o f  "func -

tiona l  unitization "  (Va n Orde n e t  al. ,  1990 )  an d th e useful -

nes s o f  thi s siz e fo r  huma n languag e processin g (Harris , 

1994) . 

O ne metho d o f  investigatin g whethe r  collocation s lik e th e 

nou n compoun d "nigh t  club "  hav e uni t  statu s i s t o se e i f 

thes e tw o word s prim e eac h other .  Experiment s hav e show n 

primin g fo r  nou n compound s i n lexica l  decisio n task s 

(Hodgson ,  1991 ;  Harris ,  unpublishe d data) .  Bu t  enhance d 

lexica l  decisio n a t  mos t  show s a n associativ e lin k betwee n 

tw o words .  Hodgso n (1991 )  ha s argue d tha t  semanti c prim -

in g reflect s a n attemp t  a t  semanti c integratio n initiate d b y th e 

languag e comprehensio n syste m afte r  lexica l  representation s 

ar e accessed . 

A mor e stfingen t  tes t  o f  th e unit-statu s o f  a  wor d combina -

tio n woul d b e i f  th e hypothesize d uni t  wa s abl e t o fee d acti -

vatio n d o w n t o th e leve l  o f  letters .  I  thu s chos e a  forced -

choic e lette r  detectio n tas k a s m y metho d o f  explorin g acti -

vatio n betwee n unit s a t  on e granularit y leve l  an d unit s a t 

anothe r  level . 

W SE experiment s typicall y contras t  detectio n o f  a  lette r 

alone ,  a  lette r  i n a  word ,  an d letter s i n variou s type s o f  non -

words .  O n e typ e o f  non-wor d i s pronounceabl e an d differ s 

from  a  wor d b y a  singl e letter .  A  typica l  finding  i s tha t  let -

te r  detectio n i s facilitate d i n a  pseudo-wor d relativ e t o a 

rando m lette r  string . 

O ne se t  o f  item s wa s constructe d t o b e analogou s t o a 

W SE experimen t  (se e Tabl e 1) .  Thes e wer e th e noun s 

materials .  I n thes e materials ,  subject s detecte d letter s 

unde r  5  conditions :  lette r  alone ,  targe t  wor d alone ,  collo -

cation ,  near-collocatio n (adjacen t  wor d i s on e lette r 

remove d from  a  collocation )  an d rando m word-pai r  (adja -

cen t  wor d i s  frequency-matche d t o th e adjacen t  wor d i n 

th e collocatio n bu t  i s no t  associativel y relate d t o it) . 

Thes e material s allowe d m e t o answe r  th e followin g 

questions : 

•  Doe s a  collocatio n enhanc e detection ,  compare d t o a 

singl e word ? A  positiv e findin g woul d b e stron g 

suppor t  fo r  th e unit-statu s o f  collocations .  A 

negativ e findin g coul d simpl y m e a n tha t  lette r 

detectio n i s to o fas t  fo r  th e enhancin g effec t  o f  th e 

collocatio n t o b e observed . 

•  Doe s a  near-collocatio n enhanc e o r  inhibi t  detection , 

relativ e t o a  non-collocation ? O n e migh t  expec t  a 

near-collocatio n t o enhanc e lette r  detectio n relativ e 

t o a  non-collocation ,  o n analog y t o ho w a  pseudo -

wor d enhance s detectio n relativ e t o a  non-word . 

Thi s possibilit y  i s  diagramme d i n Figur e la .  O n th e 

othe r  hand ,  a  near-collocatio n coul d inhibi t 

detection ,  i f  th e near-collocatio n compete s wit h th e 

collocatio n (Figur e lb) .  Suppor t  fo r  thi s vie w come s 

from  th e "Wor d Inferiorit y Effect "  (Chastain , 

1986) .  Decrease d lette r  detectio n occur s fo r  lette r 

collocatio n f xa x bill ^  ta p d a n c e 
leve l 

wor d 
leve l 

letter 
leve l 

Cbii n Cfil l 

( t i p ) /  VSeTT ) 

ta x bel l 

Figur e la .  near-collocatio n enhance s lette r  detectio n 
relativ e t o a  non-collocation :  T h e uni t  fo r  bil l  i s 
activate d b y letter s i n th e input .  Thi s spread s 
activatio n t o th e collocatio n ta x bill ,  wh ic h the n 
feedbac k activatio n d o w n t o ta x an d th e targe t  lette r  x . 

collocatio n ( t a x b i l M f  ta p d a n c e 
leve l 

wor d 
leve l t a g /  \ 5e tT ) 

lette r  F ^ t ^  D e g l p n 

ta x bel l 

Figur e lb .  near-collocatio n inhibit s lette r 
detection:  Unit s fo r  bil l  an d bel l  ar e bot h activate d 
b y th e inpu t  an d compete ,  inhibitin g eac h other . 
Thi s prevent s bil l  fro m activatin g ta x bill ,  o r  m a y 
eve n lea d t o inhibitio n o f  ta x bil l  (dotte d line) . 
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Tabl e 1 :  Tabl e 1 :  Exampl e o f  Stimulu s Material s 

Sampl e Nou n Material s 

Collocatio n Near-Co l  lo c 

(Lette r  targe t  i n first  word ) 

ta x bil l  ta x bel l 

nigh t  clu b nigh t  clu e 

(Lette r  targe t  i n secon d word ) 

foca l  poin t  voca l  poin t 

fre e worl d tre e worl d 

Non-Collocatio n Force d Choic e Letter s 

ta x dee p 

nigh t  wal l 

carg o poin t 

ope n worl d 

X g 

n e 

o a 

r u 

Sampl e Ver b Material s 

Hig h Freq . 

find  ou t 

kee p i n 

giv e u p 

sho w u p 

L o w Freq . 

find  of f 

kee p ove r 

giv e o n 

sho w unde r 

Anomalou s 

find  fo r 

kee p i f 

giv e o y 

sho w i p 

Force d Choic e Letter s 

d e 

k d 

u a 

hi 

string s i n whic h a n additiona l  lette r  wa s interpose d 
part-wa y throug h strin g exposure ,  i f  bot h string s mad e 

a word ;  e.g. ,  cat ,  wit h interpose d s  t o mak e cast) . 

Chastai n interpret s thi s t o mea n tha t  competitio n 

betwee n word s i s  inhibitin g bot h words '  activatio n 

levels ,  thereb y decreasin g letter-leve l  activations . 

•  Doe s th e effec t  o f  contex t  diffe r  depen d o n whethe r  th e 
targe t  i s  th e first  o r  secon d wor d i n a  collocation ? On e 

reaso n no t  t o expec t  enhance d lette r  detectio n i n 

collocation s compare d t o singl e word s i s tha t  excitator y 

feedbac k fro m collocation s t o words ,  an d fro m word s 

t o letters ,  ma y tak e to o muc h time ;  b y th e tim e th e 

feedbac k reache s th e lette r  level ,  th e wor d (an d it s 

letters )  ma y alread y hav e bee n recognized .  I  hope d t o 

be abl e t o distinguis h thi s possibilit y b y comparin g th e 

pattern s o f  lette r  detectio n whe n th e targe t  i s i n th e 

secon d word ,  rathe r  tha n th e first,  o n th e assumptio n 

tha t  mor e tim e i s require d t o rea d th e secon d ite m i n a 

two-wor d pai r  tha n th e first. 

The ver b material s wer e use d t o explor e th e effect s o f  fre -

quenc y o f  a  collocation ,  b y contrastin g high -  an d low-fre -

quenc y verb-preposition s pairs . 

M e t h o d 

Material s 

The experimenta l  stimul i  wer e 5 5 nou n pair s an d 2 7 verb -

prepositio n pairs ,  constructe d usin g th e criteri a describe d 

below .  Subject s als o sa w 5 5 singl e word s an d 7 5 singl e let -

ters . 

Verb s an d noun s use d i n th e stud y wer e selecte d b y fil-
terin g th e Brow n Corpu s (Franci s &  Kucera ,  1982 )  fre -

quenc y listing s fo r  word s tha t  wer e les s tha n 8  character s 

lon g an d appeare d mor e tha n 10 0 time s i n th e million -

wor d corpus .  Th e frequenc y o f  eac h words '  lef t  an d righ t 

neighbor s (i n th e Brow n Corpus )  wa s the n tabulated . 

Noun materials 

Nouns wer e selecte d fo r  inclusio n i n th e stud y i f  the y 

followe d o r  proceede d anothe r  conten t  wor d suc h tha t  th e 

pai r  ha d a  frequenc y o f  a t  leas t  2  (mea n fo r  th e final  se t 

was 6 )  an d th e resultin g strin g wa s 1 1 character s o r  les s 

(countin g th e blan k spac e a s a  character) .  5 5 noun s me t 

thi s criteria .  2 8 wer e th e first  member  o f  th e pair ,  an d 2 7 

wer e th e secon d member  o f  th e pair .  T w o type s o f  contro l 

item s wer e als o selecte d (se e Tabl e 1) .  Th e near-colloca -

tion s ar e item s i n whic h on e lette r  ha s bee n change d (pre -

servin g word-status )  i n th e wor d whic h i s tio t  targete d fo r 

lette r  detection .  Th e random-pai r  contro l  item s kee p con -

stan t  th e wor d targete d fo r  lette r  detection ,  an d pai r  i t  wit h 

a wor d whic h i s  length -  an d frequency-matche d t o th e 
analogou s ite m i n th e collocation . 

Verb materials 

Verb s wer e mos t  frequentl y followe d b y preposition s 

(e.g. .  find  ou t  an d liv e i n ha d count s o f  3 4 an d 30 ,  respec -

tively) .  Becaus e ther e wer e theoretica l  reason s t o believ e 
tha t  verb+prepositio n ma y hav e uni t  statu s (Harris ,  1990 ; 

1994 )  (an d t o increas e stimulu s homogeneity) ,  ver b item s 

wer e restricte d t o verb+prepositio n (o r  particle )  pairs .  Te n 

preposition s wit h clea r  semanti c conten t  wer e selected . 

Frequencie s wer e obtaine d fo r  al l  verb+prepositio n combi -
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nations .  2 7 verb s wer e foun d whic h me t  th e followin g crite -

ria :  Eac h ver b occurre d i n a  high-frequenc y verb -

prepositio n pai r  (mea n frequency  o f  1 0 count s pe r  million) , 

a low-frequenc y pai r  (occurre d onl y 1  tim e pe r  million) ,  an d 

an illega l  pai r  (neve r  occurre d i n th e Brow n corpus ,  an d wa s 

judge d anomalou s b y tw o independen t  raters) .  I n orde r  t o 

kee p repetitio n o f  th e preposition s t o a  m in imu m (t o avoi d 

repetitio n priming) ,  i n th e "illegal "  condition ,  1 8 o f  th e 2 7 

verb s wer e paire d wit h eithe r  a  non-prepositio n o r  a  nonwor d 

(whic h wa s on e lette r  remove d from  th e prepositio n use d i n 

th e high-frequenc y condition) . 

Subjects 

Subjects were 28 Boston University undergraduates who 

participate d fo r  cours e credit .  Al l  subject s wer e nativ e speak -

er s o f  English . 

Procedur e 

Subjects focused on a fixation window and pressed a but-

to n t o initiat e eac h trial .  Th e targe t  letter ,  wor d o r  wor d 

pai r  appeare d fo r  3 0 mse c an d wa s followe d b y a  patter n 

mask fo r  25 0 msec .  Th e letter s fo r  th e force d choic e tas k 

the n appeare d abov e th e maske d stimulu s an d remaine d 

visibl e unti l  th e subjec t  presse d a  to p o r  botto m butto n t o 

signa l  whic h lette r  ha d bee n i n th e correspondin g position . 

Th e 21 2 experimenta l  trial s followe d 2 7 practic e trials . 
o 
a 

t o p t a n 

c 
0) 
o 

0) 
Q. 

Result s 

Noun Combinations 

The dotte d lin e i n figure  2  allow s compariso n o f  th e mea n 

9 0 

8 0 

o 

0) 
a. 
O 

o 

c 
o 

o 
o 
* ^  7 0 
O 

O 
4ir f 
* « » 

0) 6 0 

5 0 

Targe t  Lette r  i n 
Firs t  W o r d 

Targe t  Lette r  i n S e c o n d W o r d 

Collocatio n P s e u d o -  N o n -

Collo c Collo c 

Lette r Singl e 

W o r d 

S t r i n g T y p e 

Figure2 :  Percen t  o f  correc t  lette r  detectio n fo r  nou n pairs . 
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detectio n rat e fo r  singl e word s compare d t o othe r  conditions . 

Lette r  detectio n wa s wors e whe n lette r  target s wer e i n th e 

secon d word ,  fo r  al l  strin g conditions ;  F(l,53)=22 ;  p  <  .001 . 

The conditio n X  targe t  wor d interactio n show n i n Figur e 2  i s 

significant ;  F(3,159)=2.8 ;  p  <  .05 ,  a s ar e th e 2  X  2  anova s o n 

targe t  wor d an d pseudo-wor d vs .  non-coUoc ;  F(l,53)=5.7 ,  p 

< .0 2 an d collo c an d non-colloc ;  F(l,53)=7.8 ;  p  <  0.005 . 

(Th e onl y mean s i n Figur e 2  whic h aren' t  significantl y dif -

feren t  firom  eac h othe r  ar e collo c an d Near-Colioc ,  an d Near -

Collo c an d ndn-colloc ,  whe n th e targe t  lette r  i s  i n th e first 

word .  Becaus e al l  stimul i  wer e left-adjuste d o n th e screen , 

collocation s i n whic h th e second-wor d containe d th e letter -

detectio n targe t  didn' t  hav e a  matchin g "singl e word "  condi -

tion. " 

Figur e 3  show s respons e tim e fo r  eac h o f  th e strin g type s 

Button-pressin g time s wer e a n averag e 42 6 mse c slowe r 

when th e targe t  occurre d i n th e secon d word ;  F(l,287)=94 ;  p 

<.0001 . 

Verb Combinations 

Table 2 shows that percent correct was better for all condi-

tion s containin g a  wor d tha n th e singl e lette r  condition ; 

F(4,104)=10 .  However ,  ther e wa s n o advantag e th e hig h fre -

quenc y ver b combination s ove r  th e lo w frequenc y o r  anoma -

lou s wor d pairs .  Th e differenc e betwee n respons e tim e 

means fo r  th e hig h frequenc y an d th e anomalou s condition s 

/.  Al l  analyse s ar e within-ite m anovas ,  averagin g ove r  subjects . 
Result s ar e comparabl e fo r  anova s wit h subject s a s th e rando m 
factor ,  althoug h som e F  value s ar e smaller . 

was statisticall y reliable ;  F(l,26)=6;  p < .03 .  implyin g tha t 

th e anomalou s wor d pair s incu r  a  reactio n tim e cost . 

Data Summary 

The current study showed the following: 

•  Th e basi c wor d superiorit y effec t  (bette r  detectio n o f 

letter s i n word s tha n i n singl e letters )  hold s w h e n 

word s ar e par t  o f  wor d pairs ,  wit h a  tota l  strin g 

lengt h o f  u p t o 1 1 characters .  Th e targe t  lette r  m a y 

appea r  i n an y o f  th e 1 1 positions . 

•  Detectio n o f  letter s i n collocation s i s equivalen t  t o 

detectio n i n singl e words .  Relativ e t o singl e word s 

an d collocations ,  detectio n i n r a n d o m pair s i s 

impaired . 

•  Lette r  detectio n i n a  near-collocation s (ta x bell )  i s 

inhibite d relativ e t o a  collocatio n {la x bill )  o r  a n 

unassociate d wor d pai r  (ta x deep) ,  bu t  onl y i f  th e 

targe t  lette r  i s i n th e secon d wor d o f  th e wor d pair . 

•  Frequenc y an d legalit y o f  verb+prepositio n pair s di d 

not  modulat e lette r  detection . 

Conclusions 

My method of establishing the reality of units larger than 

word s wa s t o sho w tha t  lette r  detectio n i n collocation s i s 

bette r  tha n detectio n i n singl e words .  A  positiv e finding 

woul d hav e supporte d th e proposa l  tha t  activatio n ca n 

accru e t o wor d combination s an d enhanc e lette r  detectio n 

vi a top-dow n activation .  However ,  detectio n i n colloca -

tion s an d singl e word s w a s foun d t o b e equivalent . 
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Figur e 3 :  Respons e latencie s fo r  nou n pair s 

Tabl e 2 :  Ver b Combination s 

Condition % correct RT 

lette r  alon e .6 8 117 4 

singl e wor d .8 3 123 0 

hig h fre q wor d pai r  .8 1 128 2 

lo w fre q wor d pai r  .8 5 1330 

anomalou s pai r  .8 4 136 8 
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S o me suppor t  fo r  th e unit-statu s o f  c o m m o n wor d combi -

nation s wa s provide d b y th e finding  tha t  detectio n wa s 

impaire d i n rando m pair s compare d t o collocations ,  a t  leas t 

fo r  th e nou n materials .  Bu t  ho w coul d a  non-collocatio n 

impai r  lette r  detection ,  i f  rando m pair s aren' t  units ,  an d don' t 

sen d inhibitio n an d excitation ? On e possibilit y  i s  tha t  thi s i s 

an effec t  o f  automati c semanti c integrativ e processes .  T o 

make sens e o f  th e non-collocation ,  th e processo r  initiate s a 

search ,  whic h activate s man y candidat e word-units .  Thes e 

interfer e wit h unit s whic h ar e legitimatel y activate d b y th e 

perceptua l  display ,  thu s impairin g lette r  detection .  Suppor t 

fo r  thi s scenari o i s tha t  respons e time s fo r  th e rando m pair s 

wer e greate r  tha n fo r  th e collocations ,  fo r  bot h nou n an d 

ver b materials . 

The curren t  experimen t  containe d material s analogou s t o 

thos e i n W S E experiments ,  b y comparin g collocation s an d 

near-collocations .  I n W S E experiments ,  pseudo-word s ar e 

sometime s a s goo d a t  enhancin g lette r  detectio n a s rea l 

words .  Thi s stud y foun d result s comparabl e t o tha t  o f  W S E 

studies ,  bu t  wit h a  twist .  W h e n th e targe t  lette r  wa s i n th e 

first  word ,  near-colloc s showe d lette r  detectio n performanc e 

simila r  t o tha t  o f  collocations ,  an d bette r  tha n tha t  o f  rando m 

pairs ,  suggestin g the y enhance d th e activatio n o f  wor d unit s 

(a s depicte d i n Figur e la) .  W h e n th e targe t  lette r  wa s i n th e 

secon d word ,  detectio n o f  letter s i n near-colloc s wa s wors e 

tha n i n non-collocs ,  suggestin g th e near-colloc s inhibite d 

wor d units ,  a s depicte d i n Figur e lb .  A  plausibl e reaso n fo r 

th e differenc e i n thes e condition s i s time :  detectio n wa s 

ove r  40 0 mse c slowe r  whe n th e targe t  lette r  wa s i n th e sec -

ond word .  Thus ,  near-colloc s pla y a n initiall y  enhancin g 

role ,  followe d b y a n inhibitin g role . 

Future Work 

One reason the collocations did not lead to higher detection 

rate s tha n th e singl e word s ma y hav e bee n becaus e th e collo -

cation s ar e muc h les s frequen t  a s unit s tha n singl e words : 

the y ha d a n averag e frequency  o f  6  pe r  millio n (range :  2  t o 

43) ,  whil e th e singl e word s ha d a n averag e frequenc y pe r 

millio n o f  31 6 (range :  1 3 t o 807) .  A n experimen t  whic h 

include s a  single-word ,  lo w frequenc y contro l  conditio n i s 

currentl y underway. ^ 

A secon d metho d o f  demonstratin g th e beneficia l  effect s 

of  contex t  i s  t o investigat e whethe r  bein g one-lette r  awa y 

fro m a  collocatio n facilitate s lette r  detectio n i n unpro -

nounceable  (orthographicall y illegal )  non-words . 

Subject s coul d b e aske d t o detec t  th e letter s i n bold : 

let down, let dowx, act dowx (choose d or g) 

come from ,  com e frxm ,  fac t  frxm  (choos e m o r  g ) 

According to standard WSE findings, d in down should 

sho w superio r  detectio n rate s t o dowx ,  bu t  ther e i s n o predic -

tio n regardin g ho w detectio n o f  d  i n dow x varie s i f  pre -

cede d b y eithe r  le t  o r  act .  I f  unit s large r  tha n word s ca n 

facilitat e lette r  detection ,  the n w e predic t  superio r  facilita -

tio n i n le t  dowx ,  sinc e i t  i s  a  neighbo r  o f  le t  down . 
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