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W h a t ' s i n a  w o r d ? :  A  sublexica l  effec t  i n a  lexica l  decisio n tas k 
Chri s Westbur y 
Lor i  Buchana n 

Departmen t  o f  Psycholog y 

P220 Biologica l  Science s Buildin g 

Universit y Ol  Albert a 

Edmonton ,  AlbcK a T6 G 2E 5 
One o f  th e mos t  robus t  findings  i n th e singl e wor d read -

in g literatur e i s tha t  hig h frequency  word s ar e processe d a s a 
unitar y whole .  Th e cognitiv e proces s b y whic h suc h word s 
ar e rea d ha s prove n t o b e relativel y imperviou s t o th e dispa -
rat e influence s whic h ca n systematicall y affec t  readin g o f 
othe r  wor d types ,  suc h a s regularit y (Andrews ,  1982 ;  Jare d 
& Seidenberg ,  1990 )  an d pronunciatio n consistenc y 
(Glushko ,  1979 ,  Jare d e t  al. .  1990 -  bu t  se e als o Jared , 
1997) .  I n thi s pape r  w e presen t  evidenc e tha t  th e proces s b y 
whic h hig h firequenc y word s ar e rea d ca n b e affecte d b y a 
systemati c manipulatio n o f  a  sublexica l  featur e o f  thos e 
words .  Sublexica l  orthographi c feature s ar e o f  particula r 
theoretica l  interes t  becaus e the y ca n b e controlle d i n th e 
same manne r  fo r  bot h word s an d nonwords .  Havin g suc h 
contro l  m a y m a k e i t  possibl e t o mak e ne w inference s abou t 
th e timin g an d structur e o f  singl e wor d processing .  I f  w e ca n 
identif y feature s tha t  affec t  differen t  set s o f  stimulu s catego -
ries ,  i t  wil l  b e possibl e t o infe r  tha t  certai n type s o f  cogni -
tiv e operation s mus t  operat e onl y acros s certai n type s o f 
stimuli .  Wit h a  sufficien t  numbe r  o f  differentia l  effects ,  in -
ference s abou t  whic h categorie s o f  word s an d nonword s wer e 
processe d together ,  an d fo r  h o w long ,  ma y becom e possible . 
Suc h inference s requir e tha t  severa l  sublexica l  feature s wit h 
differentiabl e effect s b e identified .  I n thi s stud y w e examin e 
th e rol e th e sublexica l  feamr e o f  minima l  bigra m frequency . 

We examine d th e effec t  th e frequencies  o f  two-lette r  pair s 
withi n lette r  string s (bigra m frequencies )  o n a  lexica l  deci -
sio n task .  Th e stimul i  w e use d wer e selecte d o n th e basi s o f 
th e frequenc y o f  th e least-frequen t  bigra m i n eac h (wor d o r 
nonword )  lette r  string .  W e hypothesize d tha t  word s wit h 
hig h minima l  bigra m frequencies  woul d bia s th e wor d read -
in g syste m toward s usin g subprocesse s specialize d fo r  hig h 
frequency  words .  W e therefor e expecte d faste r  lexica l  deci -
sio n time s a m o n g hig h frequency  word s wit h hig h minima l 
bigrams ,  an d slowe r  time s amon g lo w frequency  word s an d 
nonword s wit h hig h frequency  minima l  bigrams ,  a s com -
pare d t o stimul i  closel y matche d o n al l  characteristic s excep t 
minima l  bigra m frequency . 

Method/Subjects 

79 nativ e Englis h undergraduat e subject s partici -
pated . 

Th e stimul i  w e use d wer e selecte d fro m a  databas e 
of  425 1 word s an d 294 6 nonword s fo r  whic h w e hav e com -
pute d a  wid e rang e o f  lexica l  an d sublexica l  measures .  Th e 
nonword s wer e a  subse t  (selecte d fo r  phonologica l  consis -
tenc y an d lengt h 12 )  from  a  large r  se t  o f  nonword s ran -
doml y generate d usin g pair-wis e Marko v chainin g o f  th e 
words .  Thi s stochasti c computationa l  metho d o f  generatin g 
nonword s euarantee s tha t  ever v nonwor d contain s onl v bi -

ot  bigram s amon g th e nonword s i s roughl y identica l  t o th e 
distributio n amon g th e words .  Th e 24 0 stimul i  use d i n thi s 
experimen t  wer e comprise d o f  3 0 hig h an d lo w frequenc y 
word s wit h hig h minima l  bigra m frequencies ,  3 0 hig h an d 
lo w frequenc y word s wit h lo w minima l  bigra m frequencies, 
6 0 nonword s wit h hig h minima l  bigra m frequencies,  an d 6 0 
nonword s wit h lo w minima l  bigra m frequencies . 

Results 

Hig h frequency  word s wit h hig h minima l  bigram s 
ar e recognize d mor e slowl y (averag e =  596. 9 msecs. )  tha n 
hig h frequenc y word s wit h lo w minima l  bigram s (averag e = 
576. 6 msecs.) .  I n contrast ,  ther e i s n o significan t  differenc e 
betwee n word s wit h hig h (averag e =  695. 1 msecs )  an d lo w 
(averag e =  701.4 )  minima l  bigram s withi n th e lo w frequenc y 
categor y o f  word s (t(78 )  =  -0.9 ;  p  >  0.05) .  Subject s wer e 
significantl y slowe r  (t(78)=6.84 ;  p  <  0.001 )  i n correctl y 
classifyin g nonword s wit h lo w minima l  bigram s (averag e 
RT =  837. 1 msecs. )  tha n the y wer e a t  correctl y classifyin g 
nonword s wit h hig h minima l  bigram s (averag e R T =  804. 4 
msecs) . 

Conclusion 

The readin g syste m i s  sensitiv e t o minima l  bigra m fre-
quency ;  however ,  ou r  finding s wer e i n th e opposit e directio n 
of  th e predicte d pattern .  Instea d o f  specificall y facilitatin g 
lexica l  decisio n amon g hig h frequency  words ,  a  hig h fre-
quenc y minima l  bigra m withi n a  wor d slow s dow n reaction 
time s fo r  hig h frequenc y word s only .  Thi s effec t  o f  minima l 
bigra m frequenc y i s reverse d amon g nonwords .  Correc t  reac -
tio n time s t o nonword s ar e significantl y faste r  whe n th e 
nonwor d contain s a  hig h frequenc y minima l  bigram . 
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