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Introduct io n 

Curren t  neura l  networ k model s o f  wor d recognitio n clai m 
tha t  al l  letter s i n a  wor d ar e use d i n paralle l  t o buil d u p acti -
vation .  Thi s disagree s wit h th e dictionar y mode l  o f  wor d 
recognition ,  whic h claim s tha t  peopl e us e letter s seriall y 
from  lef t  t o right . 

Thi s stud y use s a  lette r  deletio n techniqu e t o examin e th e 
importanc e o f  eac h seria l  positio n i n a  word .  Neura l  net -
wor k model s woul d predic t  tha t  eac h lette r  deletio n wil l 
impac t  th e namin g tim e similarly ,  whil e th e dictionar y 
model  predict s tha t  th e letter s ar e ordere d i n importance , 
wit h a  monotoni c decreas e ove r  seria l  positions . 

Methods & Results 

Eigh t  exper t  reader s ( 7 graduat e student s an d a  professor ) 

wer e place d i n front  o f  a  C R T an d show n 12 0 differen t 

seven-lette r  words .  Eac h o f  th e 12 0 word s appear s eigh t 

times ;  onc e intac t  an d wit h eac h o f  th e letter s seriall y re -

moved an d replace d wit h a n underscore .  Th e 96 0 word s 

wer e printe d i n capital s i n a  width-constan t  fon t  (courier) , 

and wer e presente d i n rando m order .  A n exampl e i s show n 

i n Figur e 1 . 
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Figur e 1 :  Th e eigh t  condition s o f  a  stimulu s 

Subject s wer e tol d tha t  man y o f  th e word s woul d hav e a 
missin g lette r  an d tha t  thei r  tas k wa s t o nam e th e wor d i n it s 
complete d form .  Th e subject' s namin g latenc y wa s re -
corde d wit h th e time r  beginnin g a t  th e onse t  o f  th e stimulu s 
presentatio n an d ende d a t  onse t  o f  vocalization .  Th e 
stimulu s staye d o n scree n unti l  th e wor d wa s named .  Al l 
word s wer e hermit s an d coul d onl y b e complete d on e way . 

For  eac h subjec t  w e foun d a  media n namin g latenc y fo r 

eac h o f  th e deletio n conditions .  Figur e 1  show s th e averag e 

reactio n tim e fo r  al l  subject s a t  eac h segmen t  deletio n con -

ditio n an d th e intac t  condition .  W h e n th e initia l  lette r  i s 

deleted ,  subject s ar e slowes t  t o nam e th e words ,  bu t  whe n 

othe r  position s ar e delete d ther e ar e onl y th e slightes t  o f 

differences . 

Subject s tak e longe r  t o nam e a  wor d whe n a  lette r  i s de -
lete d (Mea n =  590ms )  tha n whe n a  wor d i s intac t  (Mea n = 
542ms) .  Thi s differenc e i s statisticall y reliable ,  t(7 )  =  6.34 , 
p< .001 .  Fisher' s post-ho c tes t  comparin g al l  pair s showe d 

a reliabl e difference ,  p  <  .05 ,  betwee n th e firs t  positio n de -
letio n an d eac h o f  th e secon d throug h sevent h positions . 
Ther e wer e n o reliabl e difference s foun d betwee n an y o f  th e 
secon d throug h sevent h positions . 
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Figur e 2 :  Namin g latencie s o f  word s wit h a  lette r  delete d 

Discussion 

The experimen t  reveale d a  large ,  consisten t  differenc e 

betwee n th e firs t  an d secon d position ,  an d almos t  n o differ -

enc e betwee n th e secon d throug h sevent h positions .  Word s 

ar e abou t  1 0 % slowe r  t o recogniz e i f  thei r  firs t  lette r  i s 

missin g tha n i f  an y othe r  lette r  i s  missing .  Thi s finding  i s 

not  predicte d b y eithe r  neura l  networ k model s o r  b y th e 

dictionar y model .  I t  suggest s tha t  word s ar e indexe d b y th e 

first  lette r  i n th e menta l  lexicon . 

Spoonerism s ar e frirther  evidenc e o f  first  lette r  indexing . 

The mos t  c o m m o n for m o f  Spooneris m i s swappin g th e first 

lette r  o f  tw o words .  N o othe r  singl e lette r  i s  eve r  move d i n 

a Spoonerism ,  suggestin g somethin g uniqu e abou t  th e first 

letter . 

Whil e neura l  networ k model s d o no t  predic t  first  lette r 

indexing ,  a  mode l  wit h th e correc t  inpu t  representatio n 

shoul d b e abl e t o simulat e thi s data .  I f  th e representatio n o f 

th e first  lette r  i n th e inpu t  laye r  o f  a  neura l  networ k contain s 

greate r  statistica l  regularit y tha n an y othe r  lette r  position , 

tha n th e first  lette r  woul d tak e o n a n indexin g function . 

Futur e inpu t  representation s shoul d b e designe d wit h thi s 

dat a i n mind . 
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