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ABSTRACT 

Two experiments investigated the time course of pronoun comprehension, 
and addresse d th e followin g questions .  Ho w soon ,  o n readin g a  pronoun ,  i s th e 
retrieva l  o f  potentia l  antecedent s initiated ? An d a t  wha t  poin t  i n th e 
sentenc e i s selectio n o f  a n appropriat e anteceden t  completed ,  reflectin g 
successfu l  comprehension ? 

Subjects were presented with sentences one phrase at a time on a 
compute r  screen .  A t  certai n point s durin g th e presentatio n o f  th e phrases ,  a 
singl e tes t  wor d appeared .  Subject s wer e require d t o indicate ,  b y pressin g 
one o f  tw o keys ,  whethe r  th e tes t  wor d ha d alread y appeare d i n th e sentenc e 
bein g read .  Th e tes t  wor d appeare d eithe r  befor e a  phras e containin g a 
pronou n o r  afte r  a  phras e containin g a  pronoun .  I n addition ,  th e tes t  wor d 
named eithe r  th e anteceden t  o f  th e pronou n o r  th e non-antecedent .  Respons e 
time s t o th e tes t  word s indicate d tha t  unambiguou s pronouns ,  whic h hav e a 
uniqu e antecedent ,  ar e interprete d ver y quickl y -  a t  leas t  b y th e tim e th e 
ver b followin g th e pronou n ha s bee n read .  Conversely ,  ambiguou s pronouns , 
whic h requir e inference s fro m genera l  knowledge ,  ar e stil l  unresolve d a t  th e 
end o f  th e phras e containin g th e pronoun .  Th e result s sugges t  tha t  th e searc h 
fo r  antecedent s i s initiate d ver y quickly ,  bu t  tha t  selectio n o f  a  uniqu e 
anteceden t  ma y continu e durin g th e readin g o f  subsequen t  words . 

INTRODUCTION 

The assignment of pronouns to appropriate antecedents is essential for 
successfu l  comprehension .  Suc h assignment s typicall y requir e inference s base d 
on genera l  knowledg e (e.g .  Ehrlich ,  1980 ;  Hirs t  &  Brill ,  1980) .  Henc e i n th e 
followin g sentence : 

The mother punished her daughter because 
sh e staye d ver y lat e a t  th e party . 

The pronoun she is linguistically ambiguous. Linguistic rules can only 
stat e that ,  i n thi s sentence ,  neithe r  th e mothe r  no r  th e daughte r  ca n b e rule d 
out  a s potentia l  antecedent s fo r  th e pronoun .  T o interpre t  th e sentenc e 
appropriately ,  th e reade r  ha s t o mak e inference s fro m genera l  knowledg e abou t 
some possibl e reason s fo r  punishment ,  t o infe r  tha t  sh e refer s t o th e 
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daughter .  Thus ,  despit e th e linguisti c ambiguit y o f  th e sentence ,  th e reade r 
may us e pragmati c inference s t o deriv e a  plausibl e an d unambiguou s 
interpretatio n o f  it .  O f  course ,  i f  th e mothe r  wer e replace d b y th e 
fathe r  (an d he r  b y him )  i n th e sentenc e above ,  the n th e pronou n coul d b e 
interprete d o n linguisti c grounds ,  withou t  th e nee d fo r  pragmati c inferences . 
Indeed ,  i t  ha s bee n show n tha t  linguisticall y ambiguou s pronoun s d o tak e 
longe r  t o comprehen d tha n unambiguou s pronoun s (Ehrlich ,  1980) . 

Despite the interest in the use of such inferences (e.g. Hirst & 
Brill ,  1980) ,  ther e ha s bee n littl e direc t  investigatio n o f  th e tim e cours e 
fo r  th e retrieva l  an d selectio n o f  a n appropriat e antecedent .  Th e presen t 
experiment s addres s thi s issue .  I n particular ,  the y addres s th e followin g 
questions :  When a  reade r  encounter s a  pronoun ,  ho w soo n i s retrieva l  o f  th e 
anteceden t  initiated ? An d a t  wha t  poin t  i n th e sentenc e i s a  pronou n assigne d 
t o th e antecedent ,  thu s reflectin g successfu l  retrieva l  an d interpretation ? 

These considerations raise the general question of the extent and kind 
of  processin g tha t  ma y b e carrie d ou t  b y a  reade r  whil e a  particula r  wor d i s 
bein g read .  Curren t  researc h indicate s tha t  lexica l  retrieva l  o f  a  wor d an d 
some syntacti c parsin g occu r  whil e a  wor d i s bein g rea d (Frazie r  &  Rayner , 
1982 ;  Swinney ,  1979) .  However ,  i n th e cas e o f  pronouns ,  al l  tha t  ca n b e 
retrieve d b y readin g th e wor d itsel f  i s  informatio n abou t  numbe r  an d gender . 
To interpre t  a  pronou n appropriately ,  a  reade r  mus t  acces s an d integrat e 
informatio n fro m anothe r  portio n o f  th e tex t  i n orde r  t o selec t  a n anteceden t 
tha t  matche s th e pronou n i n numbe r  an d gender .  I f  th e pronou n i s 
linguisticall y unambiguous ,  thi s wil l  yiel d a  uniqu e antecedent .  Bu t  i f  th e 
pronou n i s linguisticall y ambiguous ,  th e selectio n o f  a  single ,  appropriat e 
anteceden t  ca n onl y b e mad e b y th e us e o f  inference s base d o n genera l 
knowledge .  Thus ,  althoug h th e searc h fo r  a n anteceden t  ma y b e initiate d ver y 
quickl y whe n a  pronou n i s encountered ,  th e selectio n o f  a  single ,  appropriat e 
anteceden t  ma y no t  b e complete d unti l  som e poin t  afte r  th e pronou n ha s bee n 
read .  Further ,  w e migh t  expec t  tha t  completio n o f  assignmen t  wil l  tak e longe r 
wit h ambiguou s pronoun s tha n wit h unambiguou s pronouns . 

Ehrlich & Rayner (1983) measured eye movements while sentences 
containin g pronoun s wer e bein g read .  The y foun d tha t  wit h increasin g distanc e 
betwee n th e pronou n an d it s anteceden t  ther e wa s a n increasin g dela y i n th e 
tim e take n fo r  pronou n comprehensio n t o b e completed .  However ,  Ehrlic h & 
Rayner  onl y considere d unambiguou s pronouns ,  whic h ma y b e interprete d withou t 
th e nee d fo r  pragmati c inferences .  B y contrast ,  Corbet t  &  Chan g (1983 ) 
investigate d sentence s containin g ambiguou s pronouns .  The y aske d subject s t o 
identif y tes t  word s presente d a t  th e en d o f  sentence s containin g 
linguisticall y ambiguou s pronouns .  Thei r  result s sugges t  tha t  bot h th e 
anteceden t  an d th e non-anteceden t  ar e activate d a t  th e en d o f  th e sentence . 
However ,  thi s resul t  ma y b e du e t o end-of-sentenc e integratio n effects ,  an d 
not  t o a  failur e o f  successfu l  interpretatio n o f  th e pronoun . 

The present experiments investigated the activation of antecedent 
informatio n durin g th e readin g o f  th e sentence s containin g eithe r 
linguisticall y ambiguou s pronoun s o r  unambiguou s pronouns .  Th e basi c 

procedur e wa s a s follows :  Subject s wer e presente d wit h a  serie s o f  sentences . 
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Each sentenc e appeare d o n a  compute r  scree n on e phras e a t  a  time .  I n th e 
followin g exampl e eac h phras e i s o n a  ne w line : 

John apologised to Anne 
at  th e en d o f  th e clas s (1 ) 
becaus e h e regrette d (2 ) 
havin g cause d s o muc h trouble . 

There were 56 experimental sentences. In 28 of them the first noun 
phras e wa s th e anteceden t  o f  th e pronoun .  Thes e wer e calle d NP1 sentences . 
(Se e th e exampl e above. )  I n th e remainin g 2 8 sentences ,  th e secon d nou n 
phras e wa s th e anteceden t  o f  th e pronoun .  Thes e wer e calle d NP 2 sentences , 
fo r  example : 

Anne scolded John 
thre e time s durin g th e clas s (1 ) 
becaus e h e droppe d (2 ) 
severa l  book s o n th e floor . 

The presentation of the phrases was self-paced: Subjects pressed the 
spac e ba r  o f  th e compute r  keyboar d whe n the y ha d rea d an d understoo d th e 
curren t  phrase .  Depressio n o f  th e spac e ba r  remove d th e curren t  phras e an d 
replace d i t  wit h th e nex t  phras e o f  th e sentence .  A t  som e poin t  durin g th e 
presentatio n o f  th e phrases ,  whe n th e subjec t  presse d th e spac e bar ,  instea d 
of  th e nex t  phras e comin g u p immediately ,  th e subjec t  sa w a  singl e 
capitalise d wor d surrounde d b y asterisk s (e.g .  ***JOHN***) .  When presente d 
wit h thi s word ,  th e subjec t  ha d t o pres s on e o f  tw o key s t o indicat e whethe r 
or  no t  th e wor d ha d alread y occurre d i n th e sentenc e currentl y bein g read . 
Thi s tes t  wor d wa s eithe r  th e anteceden t  (Joh n i n th e sentence s above )  o r 
th e non-anteceden t  (Anne) .  Th e tim e take n t o respon d t o i t  wa s th e 
dependen t  variable .  I n th e experimenta l  sentences ,  th e tes t  wor d appeare d 
eithe r  afte r  th e secon d phras e (positio n numbe r  (1 )  i n th e example s above )  o r 
afte r  th e thir d phras e (positio n numbe r  (2 )  i n th e example s above) .  Thes e 
position s correspon d t o th e EARLY an d LAT E condition s respectively .  Thus , 
ther e wer e fou r  experimenta l  conditions :  Th e tes t  wor d wa s eithe r  th e 
anteceden t  o r  th e non-antecedent ;  an d th e tes t  wor d positio n wa s eithe r  earl y 
or  late .  Ther e wer e 7 6 fille r  sentences ,  6 6 o f  whic h require d "no "  response s 
t o th e tes t  word ,  an d al l  o f  whic h varie d th e positio n o f  th e tes t  word .  T o 
encourag e comprehensio n o f  th e sentences ,  kO % o f  the m wer e followe d b y a 
yes/n o question . 

The test words in the late position occurred after the phrase 
containin g th e pronoun ;  henc e th e spee d o f  recognitio n shoul d indicat e whethe r 
or  no t  th e pronoun' s anteceden t  ha s bee n activated .  Th e tes t  word s i n th e 
earl y positio n occurre d befor e th e pronoun ,  an d henc e serve d a s control s 
agains t  whic h t o measur e th e effect s o f  readin g th e pronoun . 

One assumption underlying the use of this task is that the time taken 
t o recognis e th e tes t  word s reflect s thei r  presenc e o r  absenc e i n th e reader' s 
currentl y activ e workin g memory .  (See ,  fo r  example ,  Ratcliffe ,  Hockle y & 
McKoon,  1985) .  A  secon d assumptio n underlyin g th e measuremen t  o f  recognitio n 
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time s i s tha t  th e primar y tas k fo r  th e reade r  i s th e interpretatio n o f  th e 
pronou n (an d henc e th e sentence) .  Thus ,  th e effect s o f  thi s primar y tas k wil l 
als o b e reflecte d i n th e tim e take n t o recognis e th e tes t  words . 

EXPERIMENT ONE:  UNAMBIGUOUS PRONOUNS 

I n experimen t  one ,  unambiguou s pronoun s wer e used .  Wit h thes e 
sentences ,  w e woul d expec t  tha t  th e anteceden t  woul d b e retrieve d relativel y 
quickl y afte r  th e pronou n ha s bee n read ,  an d certainl y b y th e en d o f  th e 
phras e containin g th e pronoun .  Thus ,  whe n th e tes t  wor d i s th e antecedent , 
recognitio n time s shoul d b e faste r  tha n whe n th e tes t  wor d i s th e 
non-antecedent ,  bu t  onl y i n th e lat e condition .  Th e result s ar e show n i n 
Tabl e 1 .  Tabl e 1  als o show s th e percentag e o f  recognitio n error s i n 
parentheses . 

Analyses of variance on the recognition times indicated that, overall, 
tes t  word s i n NP 2 sentence s wer e recognise d faste r  tha n tes t  word s i n NP1 
sentences .  F1=4.45 ,  df=1,31 ,  p<.05 ;  F2=3.39 ,  df=1,54 ,  p<.07 .  Th e onl y 
othe r  significan t  resul t  wa s a n interactio n betwee n typ e o f  tes t  wor d 
(anteceden t  vs .  non-antecedent )  an d positio n o f  tes t  wor d (earl y vs .  late) . 
F1=4.5 ,  df=1,31 ,  p<.05 ;  F2=3.12 ,  df=1,54 ,  p<.08 .  Observatio n o f  Tabl e 1 

TABLE 1 :  MEAN RECOGNITION TIME S (I N MSECS)  AND RECOGNITION ACCURACY FOR 
ANTECEDENT AND NON-ANTECEDENT PROBE WORDS FOR TH E TWO TYPES O F SENTENCE I N TH E 

TWO PROBE POSITION S (Unambiguou s Pronouns ) 

Earl y Lat e 

Antecedent Non-Antecedent Antecedent Non-Antecedent 

RT P C R T P C R T P C R T P C 

NP1 1014 (6.7) 1020 (2.7) 1011 (8.5) 1052 (4.5) 
Sentence s 

NP2 1000 (2.7) 982 (6.3) 978 (1.3) 1035 (8.0) 
Sentence s 

Means 100 7 (4.7 )  100 1 (4.5 )  99 4 (4.9 )  104 3 (6.2 ) 
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indicate s that ,  wit h bot h type s o f  sentence ,  recognitio n time s t o th e 
anteceden t  tes t  word s ar e faste r  tha n recognitio n time s t o th e non-anteceden t 
tes t  words ,  bu t  onl y i n th e lat e position .  Thu s th e result s suppor t  th e 
initia l  prediction .  Unambiguou s pronouns ,  whic h ca n b e interprete d withou t 
th e us e o f  inferences ,  appea r  t o b e full y interprete d b y th e tim e th e ver b 
followin g th e pronou n ha s bee n read .  Thi s seem s t o rende r  th e non-anteceden t 
les s accessible .  Hence ,  th e basi c findin g support s th e vie w tha t  th e searc h 
fo r  a n anteceden t  i s initiate d ver y quickly .  Th e selectio n o f  a  uniqu e 
anteceden t  i s complete d b y th e tim e on e wor d afte r  th e pronou n ha s bee n read . 

However, this observation was only made on unambiguous pronouns. 
Sinc e ambiguou s pronoun s invariabl y requir e th e us e o f  inference s fro m genera l 
knowledg e fo r  th e selectio n o f  a  uniqu e antecedent ,  w e migh t  expec t  tha t  thi s 
proces s woul d b e complete d les s quickl y tha n wit h unambiguou s pronouns . 
Experimen t  tw o investigate d thi s issue . 

Observation of the errors in Table 1 presents a slightly different 
picture .  Mos t  error s see m t o occu r  wit h th e anteceden t  tes t  wor d i n NP1 
sentence s an d wit h th e non-anteceden t  tes t  wor d i n NP 2 sentences .  (Th e firs t 
nou n phras e i n bot h cases) .  Analyse s o f  varianc e indicate d tha t  thi s was , 
indeed ,  th e case .  Th e onl y significan t  effec t  wa s a n interactio n betwee n typ e 
of  sentenc e (NP 1 vs .  NP2 )  an d typ e o f  tes t  wor d (anteceden t  vs . 
non-antecedent) .  F1=21.6 ,  df=1,28 ,  p<.01 ;  F2=10.76 ,  df=1,48 ,  p<.01 .  (Thre e 
subject s wer e exclude d fro m th e F 1 analysi s becaus e the y mad e n o errors . 
Thre e sentence s wer e exclude d fro m th e F 2 analysi s becaus e the y elicite d n o 
errors) .  Thu s i t  appear s tha t  ther e ar e mor e error s whe n th e firs t  nou n phras e 
i s th e tes t  word .  On e interpretatio n o f  thi s findin g i s tha t  ther e i s a 
greate r  likelihoo d tha t  th e firs t  nou n phras e wil l  hav e bee n forgotte n b y th e 
tim e th e tes t  wor d appears . 

EXPERIMENT TWO:  LINGUISTICALL Y AMBIGUOUS PRONOUNS 

Experimen t  tw o use d linguisticall y ambiguou s pronouns .  Thus ,  i n th e 
exampl e sentence s above ,  Joh n wa s replace d b y Joan ,  an d th e pronou n wa s 
change d t o she .  I n prio r  pilo t  work ,  th e firs t  thre e phrase s o f  eac h 
sentenc e wer e presente d t o fiv e independen t  judges .  I n al l  th e experimenta l 
sentences ,  th e intende d antecedent s wer e unanimousl y selecte d a s th e referent s 
of  th e pronoun s b y thes e judges .  Thus ,  despit e th e linguisti c ambiguity , 
ther e wa s complet e concensu s o n th e interpretatio n o f  eac h pronou n b y th e en d 
of  th e phras e containin g th e pronoun .  Th e pronoun s were ,  therefore , 
"pragmatically "  unambiguous .  Nevertheless ,  wit h thes e -antences ,  th e pronoun s 
canno t  b e interprete d withou t  th e us e o f  pragmati c inferences . 

If the use of these inferences involves the retrieval of both potential 
antecedent s whic h ar e checke d fo r  pragmati c plausibility ,  the n w e migh t  expec t 
tha t  th e activatio n o f  thes e tw o alternative s woul d interfer e wit h th e 
recognitio n o f  th e tes t  word s (see ,  e.g .  Corbett ,  1984) .  Th e inferencin g 

require d t o determin e th e interpretatio n o f  th e pronou n i s likel y t o interfer e 
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TABLE 2 :  MEAN RECOGNITION TIME S AND RECOGNITION ERRORS FOR ANTECEDENT AN D 
NON-ANTECEDENT PROBE WORDS FOR TH E TWO TYPES O F SENTENCE I N TH E TWO PROBE 

POSITIONS (Ambiguou s Pronouns ) 

Earl y Lat e 

Antecedent Non-Antecedent Antecedent Non-Antecedent 

RT P C R T P C R T P C R T P C 

NP1 1001 (2.6) 988 (4.6) 1009 (9.2) 994 (5.1) 
Sentence s 

NP2 926 (4.1) 973 (4.1) 990 (5.6) 1043 (6.1) 
Sentence s 

Means 96 3 (3.4 )  98 0 (4.3 )  99 9 (7.4 )  101 8 (5.6 ) 

wit h th e secondar y tas k o f  identifyin g th e tes t  word .  Henc e recognitio n time s 
shoul d b e slo w i n th e lat e positio n (afte r  th e pronoun )  relativ e t o th e earl y 
positio n (befor e th e pronoun) .  Tabl e 2  show s th e results .  Again ,  th e 
percentag e o f  recognitio n error s ar e presente d i n parentheses . 

Analyses of variance on the data in Table 2 indicated that, as 
predicted ,  tes t  word s i n th e lat e positio n too k longe r  t o recognis e tha n tes t 
word s i n th e earl y position .  FU16.84 ,  df=1,27 ,  p<.01 ;  F2=5.56 ,  df=1,54 , 
p<.05 .  Analyse s o f  th e erro r  dat a als o suppor t  th e prediction .  Fo r  bot h 
type s o f  sentences ,  i t  wa s mor e difficul t  t o identif y th e tes t  wor d whe n i t 
occurre d i n th e lat e positio n a s oppose d t o th e earl y position :  Mor e error s 
of  recognitio n occurre d whe n th e tes t  wor d occurre d lat e rathe r  tha n early . 
F1rl4.1 ,  df=1,22 ,  p<.01 ;  F2=7.5 ,  df=1,52 ,  p<.G1 .  (Fiv e subject s wer e 
discarde d fro m th e F 1 analysi s becaus e the y mad e n o errors .  On e sentenc e wa s 
exclude d fro m th e F 2 analysi s becaus e i t  elicite d n o errors) .  A n analysi s o n 
th e numbe r  correc t  rathe r  tha n th e numbe r  o f  error s yielde d th e sam e 
significan t  finding .  Th e effec t  o f  tes t  wor d positio n o n th e recognitio n 
time s appear s large r  i n th e NP 2 sentence s tha n i n th e NP1 sentences .  However , 
th e interactio n betwee n tes t  wor d positio n an d typ e o f  sentenc e i s onl y 
significan t  i n th e subject s analysi s (F1=4.73 ,  df=1,27 ,  p<.05) ,  an d no t  i n th e 
sentence s analysi s (F 2 <  1 ) . 

The data in Table 2 also suggest an overall benefit in recognition 

time s fo r  anteceden t  tes t  word s relativ e t o non-anteceden t  tes t  words . 
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However ,  thi s differenc e wa s no t  reliable .  F1=2.07 ,  df=1,27 ;  F2=1.11 , 
df=1,54 .  I t  i s  possible ,  though ,  tha t  suc h a  benefi t  fo r  anteceden t  tes t 
word s i s confine d t o th e NP 2 sentences .  However ,  th e interactio n betwee n typ e 
of  sentenc e an d typ e o f  tes t  wor d wa s onl y marginall y significant .  F1=3.09 , 
df=1,27 ,  p<.09 .  F2=2.90 ,  df=1,54 ,  p<.09 . 

Thus the pattern of results supports the view that ambiguous pronouns 
ar e no t  comprehende d a s readil y a s unambiguou s pronouns .  Thi s i s th e cas e 
eve n thoug h th e prio r  pilo t  studie s indicate d tha t  th e sentence s wer e alway s 
give n th e intende d interpretation .  I t  thu s appear s tha t  th e inferencin g 
require d t o selec t  a  uniqu e anteceden t  continue s whil e subsequen t  word s i n th e 
sentenc e ar e bein g read . 

DISCUSSION 

Overall, the results of Experiment 1 suggest that the interpretation of 
unambiguou s pronoun s i s complete d quit e rapidly ,  an d thi s reflect s th e eas e 
wit h whic h th e anteceden t  ca n b e retrieved .  Thus ,  initiatio n o f  th e searc h 
proces s mus t  begi n ver y quickl y since ,  wit h thes e unambiguou s pronouns , 
comprehensio n appear s t o b e complet e b y th e tim e th e ver b followin g th e 
pronou n ha s bee n read .  Conversely,th e result s o f  Experimen t  2  sugges t  tha t 
th e interpretatio n o f  ambiguou s pronoun s i s stil l  unresolve d whe n th e ver b 
followin g th e pronou n ha s bee n read .  I n thi s instance ,  therefore ,  i t  appear s 
tha t  interpretatio n o f  th e pronou n continue s whil e subsequen t  word s ar e bein g 
read .  However ,  ther e ar e tw o point s tha t  remai n unresolve d b y thes e 
experiments .  Th e firs t  concern s th e precis e poin t  i n th e tex t  whe n th e 
assignmen t  o f  a n unambiguou s pronou n i s completed .  Th e presen t  Experimen t  1 
onl y teste d fo r  th e activatio n o f  anteceden t  informatio n afte r  th e verb .  I t 
may wel l  b e th e case ,  though ,  tha t  assignmen t  i s complete d a s soo n a s a n 
unambiguou s pronou n (whic h require s a  minima l  searc h fo r  a n antecedent )  i s 
encountered .  However ,  i t  i s  als o possibl e tha t  thes e unambiguou s pronoun s ar e 
comprehende d b y mean s o f  inference s fro m genera l  knowledge ,  eve n thoug h suc h 
inference s ar e logicall y unnecessar y fo r  th e selectio n o f  a  uniqu e antecedent . 
(See ,  fo r  example .  Hirs t  &  Brill ,  1980 ;  Stevenso n &  Vitkovitch ,  t o appear) . 
Hence ,  ther e ma y als o b e som e dela y i n th e completio n o f  assignmen t  fo r  thes e 
unambiguou s pronouns .  Th e secon d poin t  i s  tha t  i t  remain s unclea r  exactl y 
how lon g i t  take s fo r  ambiguou s pronoun s t o b e full y comprehended .  Al l  w e 
ca n sa y fro m Experimen t  2  i s tha t  th e proces s i s no t  complete d whe n th e ver b 
followin g th e pronou n ha s bee n read .  Investigatio n o f  thes e tw o issue s i s 
currentl y i n progress . 

In general, these results support the proposition that processing is 
not  complete d immediatel y wheneve r  th e retrieva l  o f  relevan t  informatio n i s 
sufficientl y comple x (fo r  example ,  whe n ther e i s a  nee d fo r  inference s a s i n 
Experimen t  2 ,  o r  whe n a  length y searc h proces s i s require d a s i n Ehrlic h an d 
Rayner ,  1983) .  I n thes e circumstances ,  w e ar e likel y t o fin d case s wher e th e 
processin g continue s whil e subsequen t  word s ar e bein g read .  Mor e generally , 
i t  ma y wel l  b e th e cas e tha t  processin g tim e increase s wheneve r  highe r  orde r 

integrativ e processe s ar e involved ;  processes ,  fo r  example ,  whic h ar e 
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necessar y t o construc t  a  discours e model .  Ther e i s n o reaso n t o suppos e tha t 
suc h highe r  orde r  processes ,  whic h ar e necessar y fo r  th e ful l  comprehensio n o f 
a particula r  word ,  wil l  b e complete d whil e tha t  wor d itsel f  i s  stil l  bein g 
read . 
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