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P r a g m a t i c effect s i n zer o a n a p h o r  resolution :  Implication s fo r  modularity . 
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Centr e fo r  Speec h an d Languag e 

Departmen t  o f  Psycholog y 
Birkbec k College ,  Universit y  o f  Londo n 

Male t  Street .  Londo n WCI E 7H X 
ubjtp80@uk.ac.ucl ^ 
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Abstrac t 

Fodor (1983) has claimed that informational encapsulation 
of  th e parse r  i s th e wa y th e languag e syste m prevent s extra -
linguisti c factor s firom  slowin g dow n first  pas s processing . 
However ,  i n a  namin g tas k wher e th e visua l  prob e wa s a n ap -
propriat e o r  inappropriat e pronou n continuatio n t o a  gerundiv e 
phras e followin g passage s i n whic h discours e focu s an d ver b 
semantic s wer e co-varie d (Marslen-Wilson ,  Tyle r  &  Koster , 
1993 )  w e foun d appropriatenes s effect s whic h sugges t  a  rol e 
fo r  on-lin e pragmati c inferenc e i n to p dow n contro l  o f  th e 
parser .  Fodor ,  Garre t  &  Swinne y (1993 )  maintai n that ,  thoug h 
th e gerun d i s marke d a s requirin g a  subjec t  NP ,  th e inferentia l 
activit y underlyin g referen t  assignmen t  doe s no t  occu r  unti l  a n 
explici t  anapho r  (th e pronou n target )  i s  encountered .  A s mod -
ularit y predict s a  cos t  associate d wit h contactin g rea l  worl d 
information ,  assignmen t  time s t o gerund s shoul d tak e longe r 
tha n assignment s base d o n lexica l  information .  A  speede d frag -
ment  completio n tas k wa s use d t o counte r  Fodor' s objectio n t o 
a pronou n prob e an d t o detec t  difference s i n th e time s take n t o 
make anapho r  assignments .  Th e tw o studie s reporte d her e use d 
th e origina l  Marslen-Wilso n e t  al .  (1993 )  materials .  Conec t 
assignment s i n th e gerundiv e conditio n ("Rurmin g towards..." ) 
wer e cos t  free  wit h th e exceptio n o f  th e conditio n wher e th e 
pragmaticall y mos t  likel y subjec t  wa s no t  i n discours e focus . 
Latencie s t o initiat e a  completio n wer e otherwis e simila r  re -
gardles s o f  whethe r  th e to-be-complete d fragment  containe d 
a gerun d o r  a  disambiguatin g pronoun .  Furthermore ,  i n th e 
absenc e o f  pragmati c constraints ,  assignmen t  alway s favoure d 
th e highlighte d entity .  Thes e result s reproduc e th e critica l  dat a 
from  th e Marslen-Wilso n e t  al .  (1993 )  stud y whic h demon -
strate s contex t  effect s o n firs t  pas s processing . 

Introduction 

For  nearl y tw o decades ,  severa l  researcher s hav e bee n con -
cerne d t o sho w tha t  ther e i s a  syntacti c modul e tha t  operate s 
independentl y o f  processe s tha t  acces s genera l  worl d knowl -
edge .  Fodo r  (1983 )  ha s bee n th e mos t  influentia l  advocat e 
of  thi s position .  H e argue d tha t  languag e interpretatio n coul d 
not  happe n s o quickl y i f  i t  incorporate d constraint s base d o n 
pragmati c inference .  T h e Modularit y hypothesi s propose s 
tha t  h u m a n syntacti c processing  take s plac e i n cognitivel y 
impenetrable ,  inpu t  system s whic h ar e informationall y iso -
late d fro m non-modular ,  highl y penetrabl e centra l  processes . 
T h e boundar y betwee n modul e an d centra l  processe s fall s  ap -
proximatel y a t  th e traditiona l  boundar y betwee n semantic s 
an d pragmatics :  betwee n logica l  for m an d a  menta l  mode l 
of  th e curren t  discourse .  Informationa l  encapsulatio n o f  th e 
parse r  i s th e w a y th e syste m prevent s non-linguisti c factor s 
fro m slowin g first  pas s processing . 

T wo testabl e claim s generate d fro m thi s approac h concer n 
th e notio n o f  encapsulatio n an d processing  speed .  Th e first 
clai m i s tha t  th e parse r  i s no t  sensitiv e t o instructiona l  top -
d o wn effects ;  i t  shoul d neve r  b e controlle d i n first-pass  pro -
cessin g b y constraint s derive d fro m pragmati c inference .  Th e 
secon d clai m follow s fro m th e implication s o f  th e first.  Be -
caus e non-linguisti c factor s d o no t  slo w d o w n first  pas s pro -
cessing ,  languag e processing  activit y base d o n automatise d 
non-inferentia l  module-interna l  processe s shoul d b e faste r 
tha n activit y base d o n pragmati c inference . 

Thes e ar e stron g an d importan t  claim s whic h hav e stimu -
late d a  grea t  dea l  o f  researc h fo r  an d agains t  th e modularit y 
assumption s (se e Altma n &  Steedman ,  1988 ,  Marslen-Wilso n 
& Tyler ,  (1987 )  fo r  contex t  effect s o n parsin g an d Mitchell , 
1987 ,  fo r  contrar y evidence) .  However ,  Fodo r  (Fodor ,  Gar -
re t  &  Swinney ,  1992 )  ha s single d ou t  on e stud y i n particula r 
as providin g "th e mos t  strikin g curren t  evidenc e fo r  a n inter -
actionis t  vie w o f  parsing" ,  wher e extra-linguisti c inference s 
contro l  syntacti c operation s .  Thi s wa s a  stud y reporte d i n 
detai l  i n Marslen-Wilson ,  Tyle r  &  Koste r  (1993) ,  whic h use d 
cross-moda l  namin g a s a n inde x o f  anapho r  resolution .  Sub -
ject s listene d t o thre e context-settin g sentence s containin g a 
singl e mal e an d femal e protagonis t  a s i n th e passag e repro -
duce d below . 

1.  Ma r y los t  hop e o f  winnin g th e rac e t o th e ocea n whe n 
sh e hear d Andrew' s footstep s approachin g he r  fro m be -
hind .  T h e dee p san d wa s slowin g he r  down .  Sh e ha d 
troubl e keepin g he r  balance . 

Th e passag e wa s followe d b y a  ver b fragmen t  initiate d ei -
the r  wit h a  persona l  pronou n (H e overtook.. )  o r  b y a  gerun d 
(Overtaking..) .  A t  th e offse t  o f  thi s fragmen t  a  pronou n prob e 
was visuall y presente d whic h th e subjec t  ha d t o sa y alou d a s 
quickl y a s possible .  Thi s prob e (e.g .  H I M o r  H E R )  wa s eithe r 
consisten t  o r  inconsisten t  wit h th e contextua l  interpretatio n o f 
th e fragment .  A n y advantag e i n term s o f  namin g latenc y fo r 
contextuall y appropriat e probe s coul d onl y aris e i f  th e subjec t 
of  th e claus e wa s establishe d a t  tha t  poin t  an d th e anapho r  re -
solved .  T w o othe r  condition s varie d th e relationshi p betwee n 
th e discours e highlighte d entit y an d ver b bias .  Th e ver b coul d 
b e eithe r  neutra l  o r  incongruen t  wit h respec t  t o th e contex t 
an d targete d antecedent . 

I n al l  gerundiv e phras e conditions ,  th e appropriat e probe s 
wer e name d faste r  tha n inappropriat e probes .  Particularl y 
strikin g wa s th e appropriatenes s effec t  i n th e conditio n wher e 
th e non-focuse d entit y wa s th e mos t  likel y subjec t  o f  th e 
gerun d (a s i n th e exampl e above) .  Pragmati c inferencin g 
seems jus t  a s effectiv e a s a n apparentl y mor e direc t  mappin g 
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betwee n a n anteceden t  an d a n unambiguou s pronoun .  Prag -
mati c informatio n instruct s th e parse r  whic h entit y t o us e a s 
subjec t  an d whic h t o us e a s object .  Anothe r  conditio n gav e a n 
appropriatenes s effec t  whe n n o pragmati c constraint s existed . 
Discours e focu s alon e i s abl e t o determin e subjecthood . 

Acknowledgin g th e theoretica l  importanc e o f  thes e results , 
Fodor ,  Garre t  &  Swinne y (1992 )  launche d a  counte r  attack , 
arguin g tha t  processe s concerne d wit h establishin g pragmati c 
likelihoo d ar e i n fac t  no t  se t  i n motio n unti l  a n over t  anaphori c 
devic e suc h a s a  persona l  pronou n i s encountered .  Th e sen -
tenc e i s parse d an d th e gerun d i s marke d a s requirin g a  subject , 
but  nothin g mor e happen s unti l  a n over t  anapho r  i s encoun -
tered .  Onl y the n ar e centra l  processe s consulte d t o bin d th e 
gerund s t o thei r  mos t  likel y antecedents .  Fodo r  e t  al .  main -
taine d tha t  th e visua l  pronou n prob e use d i n th e Marslen -
Wilso n e t  al .  (1993 )  namin g tas k acte d a s a  trigge r  t o initiat e 
contextua l  processing .  Resolutio n o f  a  gerun d therefor e ha s 
t o wai t  fo r  a  trigger .  I t  doe s no t  occu r  on-line .  T o suppor t  thi s 
i t  wa s necessar y t o sho w that ,  give n th e appropriat e task ,  ther e 
wil l  b e n o evidenc e fo r  on-lin e integratio n o f  ver b semantic s 
wit h discours e contex t  t o determin e th e missin g subjec t  o f  th e 
gerundive . 

Fodo r  e t  al .  (1992 )  use d a  cros s moda l  primin g tas k whic h 
enable d the m t o prob e immediatel y afte r  th e critica l  gerun -
div e phras e rathe r  tha n a s i n th e Marslen-Wilso n e t  al .  (1993 ) 
study ,  furthe r  downstrea m a t  th e objec t  pronoun .  Subject s 
listene d t o passage s lik e (2 )  belo w an d name d visua l  probe s 
(girl/fireman )  presente d a t  ke y point s (indicate d b y asterisks ) 
i n th e discourse .  Th e probe s ha d appeare d previousl y i n th e 
passage .  Th e rational e her e wa s that ,  i f  par t  o f  th e discours e 
referre d bac k t o a n antecedent ,  the n th e reactivate d informa -
tio n woul d b e availabl e t o mediat e repetitio n priming . 

2.  Th e fireman  carrie d a  rop e toward s th e littl e gir l  w h o 
was trappe d o n th e ledge ,  immobilise d wit h fear .  H e 
moved ver y carefully* .  Crawlin g cautiously *  toward s 
her *  s o tha t  h e coul d han d he r  th e rop e h e manage d t o 
sav e her . 

Ther e wa s n o apparen t  reactivatio n o f  th e anteceden t  im -
mediatel y afte r  th e gerund .  Namin g "fireman "  afte r  hearin g 
"crawlin g cautiously "  wa s no t  facilitated .  I n contrast ,  ther e 
was som e evidenc e fo r  reactivatio n a t  th e late r  positio n afte r 
th e objec t  pronoun .  Fodo r  e /  al .  (1992 )  conclud e tha t  inferen -
tia l  processe s concerne d wit h anapho r  resolutio n d o no t  occu r 
durin g o r  immediatel y afte r  th e gerund . 

Ther e ar e tw o problem s wit h thi s conclusion .  First ,  th e 
effect s ar e wea k an d o f  uncertai n statistica l  significance .  Sec -
ond ,  ther e ar e problem s i n th e interpretatio n o f  th e repetitio n 
primin g tas k use d here .  Althoug h th e tas k allow s th e exper -
imente r  t o prob e durin g th e ver b phrase ,  i t  doe s no t  tel l  on e 
directl y h o w o r  whethe r  th e processo r  ha s assigne d subject -
hood ,  bu t  onl y tha t  certai n discours e entitie s ar e i n som e wa y 
more o r  les s activ e a t  differen t  prob e points . 

A bette r  tas k woul d b e on e tha t  probe d a s soo n a s pos -
sibl e afte r  th e verb ,  di d no t  us e a  pronou n prob e and ,  mos t 
importantly ,  gav e unambiguou s evidenc e abou t  th e assign -
ment  (o r  not )  o f  subjecthood .  Th e tas k shoul d als o operat e 
withi n th e tim e fram e o f  a n on-lin e task .  W e decide d o n a 
speede d fragmen t  completio n task .  Thi s fulfill s  th e criteri a 
and,  i n particular ,  i t  counter s Fodo r  e t  al .  (1992 )  mai n objec -
tio n t o th e origina l  stud y b y no t  providin g a n over t  pronou n 

probe . 

Thi s i s a  tas k i n whic h subject s hea r  a  shor t  auditor y passag e 
followe d b y a  sentenc e fragment .  O n th e presentatio n o f  a 
neutra l  visua l  prob e ( a ro w o f  asterisks) ,  subject s ar e require d 
t o continu e o r  complet e th e fragmen t  a s rapidl y a s possible , 
sayin g alou d thei r  continuation . 

Th e tim e take n t o initiat e a n appropriat e respons e i s take n 
as a  measur e o f  th e statu s an d efficienc y o f  th e inferentia l 
processe s leadin g u p t o th e assignment .  Not e tha t  th e tas k 
differ s her e fro m th e cros s moda l  namin g paradigm s adopte d 
by bot h Fodo r  g f  a/ .  (1992 )  an d Marslen-Wilso n era/ .  (1993) . 
Contextua l  processin g i s functionall y require d t o perfor m th e 
tas k wherea s ther e i s n o intrinsi c requiremen t  fo r  contextua l 
processin g i n orde r  t o perfor m naming . 

Fodor' s thesi s suggest s tha t  th e pronou n a t  th e beginnin g 
of  th e pronou n fragmen t  trigger s contextua l  processing .  T h e 
agen t  o f  th e ver b i s likel y t o hav e bee n determine d befor e pre -
sentatio n o f  th e probe .  Fo r  th e gerun d fragment ,  wher e ther e 
i s n o pronou n prob e t o trigge r  contextua l  processing ,  th e infer -
entia l  activit y require d t o establis h th e appropriat e anteceden t 
i n th e gerun d fragment s ca n onl y occu r  o n presentatio n o f  th e 
neutra l  visua l  cue .  I f  ther e ar e computationa l  cost s associate d 
wit h contactin g rea l  worl d knowledg e (whic h i s a n explici t 
assumptio n i n modularity) ,  the n initiatio n latencie s t o gerun d 
fragment s shoul d b e longer ,  acros s th e board ,  tha n initiatio n 
latencie s t o pronou n fragments . 

Th e alternativ e vie w supporte d b y th e Marslen-Wilso n e t 
al .  (1993 )  stud y permit s contextua l  processin g t o occu r  a s th e 
fragmen t  i s bein g heard .  Subjec t  assignmen t  t o th e gerun d i s 
likel y t o hav e bee n complete d b y th e tim e th e prob e i s pre -
sented .  Latencie s t o continu e eac h typ e o f  fragmen t  woul d 
be expecte d t o b e simila r  an d w e woul d b e justifie d i n con -
cludin g tha t  th e processe s supportin g referen t  assignmen t  t o 
th e gerun d occurre d "on-line" .  Th e tas k i s therefor e abl e t o 
she d ligh t  o n th e spee d o f  discours e mappin g an d pragmati c 
inferenc e simultaneously .  I t  offer s th e chanc e t o distinguis h 
betwee n gerun d an d pronou n fragment s i n term s o f  processin g 
times . 

We use d thi s tas k i n a  ne w experimen t  base d o n th e stimul i 
and desig n use d i n th e Marslen-Wilso n e t  al .  (1993 )  namin g 
study .  Ther e wer e thre e condition s i n whic h pragmati c bia s 
and discours e focu s wer e varied .  Th e fragmen t  wa s initiate d 
eithe r  wit h a  gerundiv e o r  a  pronou n an d wa s phrase d i n suc h 
a wa y tha t  a  persona l  pronou n wa s a n appropriat e continu -
atio n give n th e context .  Stimul i  representativ e o f  th e thre e 
condition s ar e give n below . 

1. Discourse focus with congruent verb bias. 
Afte r  th e surgeo n ha d examine d th e 1 2 yea r  ol d gir l  wit h 
th e badl y broke n leg ,  h e decide d tha t  h e woul d hav e t o 
tak e immediat e action .  He' d ha d a  lo t  o f  experienc e wit h 
seriou s injuries .  H e kne w wha t  h e ha d t o d o next .  H e 
injected../Injecting. . 

In condition 1 the entity focused or highlighted in the dis-
cours e i s als o th e mos t  pragmaticall y likel y subjec t  o f  th e 
gerundiv e phrase .  Off-lin e writte n completion s t o thi s pas -
sag e typicall y plac e th e surgeo n i n subjec t  positio n an d th e 
gir i  i n objec t  position .  Th e entit y focuse d i n th e discours e 
(th e surgeon )  i s als o mos t  likel y t o b e th e on e injecting .  Th e 
gerun d "injecting "  i s therefor e pragmaticall y congruen t  wit h 
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th e entit y i n focus .  O f  th e tw o possibl e pronou n responses , 
"her "  woul d b e th e mos t  appropriate . 

Fodor' s modifie d thesi s suggest s tha t  th e pronou n "he "  i n 
th e pronou n fragmen t  trigger s contextua l  processing .  Th e 
parse r  i s permitte d a  glimps e o f  th e discours e representatio n 
containin g tw o entities ,  on e o f  whic h i s i n discours e focus . 
Wit h th e gerun d fragment ,  th e parse r  i s no t  permitte d acces s 
t o th e discours e representation .  Th e advantag e t o th e pronou n 
fragmen t  i s therefor e two-fold .  First ,  th e inferentia l  activit y 
underlyin g assignmen t  activit y ca n procee d o n th e basi s o f 
lexicall y specifie d informatio n whic h rule s ou t  a  pars e lik e 
" H e injecte d him" .  Second ,  th e fac t  tha t  th e mal e protagonis t 
i s  i n discours e focu s suggest s tha t  "he "  wil l  remai n i n subjec t 
positio n i n a  futur e utterance .  Assignmen t  time s i n a n on -
lin e scenari o ar e therefor e likel y t o favou r  pronou n fragment s 
compare d t o gerun d fragments . 

Th e alternativ e vie w permit s th e assignmen t  processe s un -
restricte d acces s t o th e discours e representatio n an d rea l  worl d 
knowledge .  Th e fragmen t  i s interprete d i n ligh t  o f  th e preced -
in g contex t  an d a n assignmen t  i s mad e a s soo n a s possible . 
Ther e i s researc h indicatin g tha t  a n entit y i n discours e focu s 
enjoy s a  uniqu e processin g statu s (Garro d &  Sanford ,  1990 ) 
so i t  i s  possibl e tha t  assignmen t  o f  subjecthoo d t o th e gerun d 
woul d furthe r  b e facilitated .  Assignmen t  time s i n th e S F C 
tas k ar e likel y t o b e simila r  fo r  gerund s an d pronoun s i n thi s 
condition . 

2.  Discours e bia s wit h neutra l  ver b bias .  A s Bil l  wa s 
buyin g cand y a t  th e cinema ,  h e sa w a n ol d girlfrien d 
get  i n lin e fo r  a  ticket .  H e ha d arrive d a t  th e cinem a 
especiall y early .  H e ha d wante d t o b e sur e o f  gettin g a 
goo d seat .  H e wave d at..AVavin g at. . 

I n conditio n 2  eithe r  Bill ,  th e entit y i n discours e focus , 
or  th e gir l  frien d ar e equall y likel y t o b e waving .  Ther e i s 
no pragmati c bia s toward s eithe r  entity .  However ,  i n off -
lin e pretests .  Bil l  an d no t  th e girlfrien d wa s mad e th e subjec t 
of  waving .  Thi s preferenc e fo r  th e focuse d entit y wa s als o 
eviden t  i n th e Marslen-Wilso n e i  al .  (1993 )  namin g study . 
However ,  becaus e a  modula r  vie w o f  parsin g prohibit s acces s 
t o th e structur e o f  th e discours e representation ,  ther e i s n o 
reaso n fo r  th e parse r  t o choos e on e discours e entit y i n pref -
erenc e t o th e other .  Th e numbe r  o f  assignment s favourin g 
th e mal e protagonis t  followin g th e gerun d fragmen t  woul d 
be expecte d t o b e matche d equall y wit h th e numbe r  o f  as -
signment s i n favou r  o f  th e femal e protagonist .  I n contrast , 
th e alternativ e vie w whic h allow s assignmen t  processe s t o b e 
influence d b y contextua l  influence s woul d predic t  tha t  assign -
ment s favourin g th e discours e entit y currentl y i n focu s woul d 
predominat e because ,  a s note d above ,  th e focuse d entit y i s 
likel y t o remai n th e subjec t  o f  th e discourse .  Wit h regar d t o 
th e respons e latencies ,  initiatio n o f  completio n time s fo r  pro -
nou n fragment s will ,  a s abov e b e expecte d t o b e faste r  tha n fo r 
gerun d fragments .  Onc e again ,  th e alternativ e vie w suggest s 
tha t  th e structur e o f  th e discours e representatio n i s accessibl e 
righ t  fro m th e star t  fo r  bot h type s o f  fragment .  Fragmen t 
initiatio n time s shoul d b e similar . 

3.  Discours e bia s wit h opposin g ver b bias . 
Mar y los t  hop e o f  winnin g th e rac e t o th e ocea n whe n 
sh e hear d Andrew' s swif t  footstep s approachin g he r  fro m 
behind .  Th e dee p san d wa s slowin g he r  down .  Sh e ha d 
troubl e keepin g he r  balance .  H e overtook../Overtaking. . 

I n conditio n 3 ,  th e les s pragmaticall y likel y subjec t  o f  th e 
gerun d i s i n discours e focus .  Give n wha t  w e hav e bee n tol d 
abou t  th e situation ,  Mar y i s no t  i n a  positio n t o b e overtakin g 
Andrew .  Off-lin e writte n completion s establishe d Andre w a s 
th e mos t  likel y entit y t o b e overtaking .  Sinc e th e modula r 
parse r  i s no t  affecte d b y th e structur e o f  th e discours e rep -
resentatio n o r  pragmati c constraints ,  th e conditio n 3  stimul i 
shoul d b e treate d i n th e sam e manne r  a s stimul i  i n th e othe r 
tw o conditions .  However ,  thi s conditio n present s somethin g 
of  a  proble m t o a n unencapsulate d languag e processor .  A 
shif t  i n discours e focu s i s generall y signalle d i n som e man -
ner  i n norma l  discourse .  Thi s conditio n howeve r  make s th e 
entit y no t  focuse d i n th e discours e th e mos t  likel y subjec t  o f 
th e gerun d withou t  signallin g th e chang e i n focus .  Ver b bia s 
i s bein g pitte d agains t  discours e focus .  Thoug h th e Marslen -
Wilso n e t  al .  (1993 )  stud y gav e appropriatenes s effect s fo r 
thi s condition ,  i t  i s  no t  clea r  h o w thi s wil l  affec t  gerun d frag -
ment  initiatio n latencies . 

Experiment 1 

The exac t  procedur e wa s a s follows .  A  subjec t  hear d a  shor t 
passag e comprisin g thre e contex t  settin g sentence s highlight -
in g on e o f  tw o discours e entities .  Th e passag e wa s followe d 
by a  continuatio n fragmen t  beginnin g eithe r  wit h a n over t 
persona l  pronou n o r  a  gerund .  A  neutra l  visua l  cu e (compris -
in g a  ro w o f  asterisks )  presente d a t  th e offse t  o f  th e fragmen t 
prompte d th e subjec t  fo r  a  voice d continuation .  Tim e take n t o 
initiat e a  respons e wa s recorde d a s wel l  th e actua l  response . 
Th e inter-tria l  interva l  (ITI )  wa s 2000ms . 

For  th e timin g o f  thes e assignmen t  processe s t o fit  withi n 
an "on-line "  tim e scale ,  ther e shoul d b e n o cost s suggestiv e 
of  dela y o r  reduce d efficienc y i n th e inferentia l  activit y sup -
portin g referen t  assignment .  Initiatio n latencie s shoul d no t 
diffe r  acros s anapho r  condition s (pronou n v s gerund) .  I f  doe s 
captur e th e product s o f  on-lin e processing ,  w e predic t  tha t  th e 
same patter n o f  result s see n i n th e origina l  Marslen-Wilso n 
et  al .  (1993 )  namin g paradig m woul d b e see n here ,  i )  th e 
pragmati c bia s exerte d b y th e ver b i n th e conditio n wher e th e 
focuse d entit y i s  th e leas t  likel y subjec t  o f  di e gerund ,  shoul d 
ensur e tha t  th e non-focuse d entit y become s th e subject ,  ii ) 
assignmen t  o f  a n anteceden t  t o a  gerun d i n a  contex t  wher e ei -
the r  entit y coul d b e a  pragmaticall y acceptabl e subject ,  shoul d 
favou r  th e discours e highlighte d entity . 

Conditio n Gerun d Pronou n 

10 0 99 
9 9 
8 0 

10 0 
10 0 

Tabl e 1 :  Experimen t  1 :  percentag e distributio n o f  correc t 
assignments . 

First we look at assignment patterns (Table 1) for 34 sub-
ject s teste d o n 3 6 tes t  item s (1 2 pe r  condition) .  I n condition s 
1 an d 3  a n incorrec t  assignmen t  i s on e whic h doe s no t  mak e 
sens e give n wha t  w e k n o w abou t  th e situation .  I n conditio n 
2 a n incorrec t  assignmen t  i s on e whic h make s th e no n dis -
cours e focuse d entit y th e subjec t  o f  th e gerund .  Incorrec t 
assignment s wer e ver y infrequen t  acros s th e boar d fo r  con -
dition s 1  an d 2  bu t  accurac y drop s of f  i n conditio n 3  wher e 
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111 9 
111 5 
117 8 

110 3 
106 5 
1041 

+16 
+50 

+137 * 

ther e i s a  conflic t  betwee n discours e bia s an d ver b bias .  I n 
Conditio n 2  wher e th e ver b bia s favour s eithe r  discours e en -
tity ,  subjecthoo d i s almos t  alway s assigne d t o th e discours e 
focuse d entity .  Th e Marslen-Wilso n e t  al .  (1993 )  stud y als o 
foun d significan t  ̂propriatenes s effect s fo r  conditio n 2 .  S o 
far ,  thes e result s mirro r  th e origina l  Marslen-Wilso n e t  al . 
(1993 )  study .  Bot h discours e focu s an d ver b pragmatic s ar e 
sufficien t  t o lin k a n utteranc e t o th e discours e contex t  i n iso -
lation .  However ,  thing s ar e no t  s o clea r  cu t  whe n initiatio n 
latencie s ar e considered . 

An analysi s o f  varianc e ( A N O V A )  b y item s (F2 )  o n th e 
respons e time s showe d a  significan t  interactio n betwee n frag -
ment  typean d condition,(F2[2,33 ]  =3.68,p<0.05) .  Atestfo r 
simpl e effect s tie d dow n varianc e du e t o fragmen t  typ e solel y 
t o conditio n 3 .  (F2[l,33 ]  =  17.72 ,  p<0.005) .  Ther e wer e 
no othe r  significan t  effect s implyin g tha t  latencie s t o initiat e 
a continuatio n t o pronou n fragment s ar e simila r  t o latencie s 
t o initiat e continuation s t o gerun d fragment s i n condition s 1 , 
and 2 . 

"Condition Gerund Pronoun Diff 
1 
2 

J 

Table 2: Experiment 1: item means per condition for all cor-
rec t  response s initiate d wit h a  persona l  pronoun .  "* "  denote s 
p<0.00 5 

Discussio n 

The dat a fo r  condition s 1  &  2  challeng e a  centra l  clai m mod -
ularit y makes .  Response s involvin g inferentia l  activit y base d 
on rea l  worl d knowledg e shoul d b e slowe r  an d les s efficien t 
tha n response s base d o n look-u p information .  However ,  th e 
interpretatio n her e i s complicate d b y th e finding  tha t  ther e 
was a  differenc e i n conditio n 3 ,  wher e response s wer e slowe r 
followin g a  gerundiv e fragmen t  tha n followin g a  pronou n frag -
ment .  Doe s thi s cos t  sho w tha t  inferentia l  activit y base d o n 
rea l  worl d knowledg e i s indee d slowe r  an d les s efficien t  a s 
predicte d b y modularity ? W e thin k not . 

I t  i s no t  tha t  pragmatic s i s bein g use d i n conditio n 3  an d 
not  th e others .  Rather ,  th e subjec t  ha s t o switc h fro m th e 
focuse d entit y t o th e alternativ e entit y no t  i n focu s (e.g .  i n 
th e exampl e 1  give n above ,  th e listene r  ha s t o switc h fro m 
Mary t o Andrew) .  Pragmati c evaluatio n i s immediat e an d 
wil l  b e applie d first  t o th e mos t  discours e salien t  candidat e 
fo r  subjecthood .  Th e effec t  i n conditio n 3  i s i n fac t  evidenc e 
tha t  i n condition s 1  an d 2  pragmati c evaluatio n i s als o goin g 
on.  I f  pragmati c evaluatio n wa s no t  proceedin g befor e o r 
at  th e cu e point s i n al l  thre e condition s the n ther e woul d b e 
no effec t  i n conditio n 3 .  Th e languag e processo r  coul d no t 
identif y th e unsuitabilit y  o f  th e highlighte d entit y unti l  th e 
pragmati c implication s o f  th e assignmen t  hav e bee n realised . 
When confronte d b y th e gerundiv e fragmen t  i n conditio n 3 
th e languag e processo r  assume s th e subjec t  o f  th e gerundiv e 
wil l  b e th e subjec t  o f  th e prio r  discourse .  Hobb s (1979 )  ha s 
note d tha t  9 2 % o f  th e tim e thi s i s a n accurat e heuristic .  Th e 
use her e o f  thi s heuristi c i s supporte d b y th e comparativel y 
larg e numbe r  o f  mistake n assignment s i n favou r  o f  th e focuse d 

entit y (20% )  i n conditio n 3 .  Th e longe r  latencie s her e reflec t 
th e tim e take n t o discar d th e entit y suggeste d b y discours e 
focu s an d conside r  th e alternativ e one . 

I n summary ,  th e dat a di d no t  distinguis h betwee n th e 2 
type s o f  fragmen t  i n term s o f  initiatio n latencies .  Wit h th e 
exceptio n o f  conditio n 3  ther e wa s n o overal l  differenc e be -
twee n initiatio n latencie s fo r  pronou n an d gerun d fragments . 
I s thi s becaus e eac h ca n b e relate d t o th e curren t  discours e 
equall y rapidl y o r  d o th e lon g latencie s concea l  possibl e dif -
ference s i n timing ? I f  s o the n wha t  w e ar e seein g migh t  hav e 
littl e t o d o wit h inferrin g referen t  assignmen t  an d muc h t o d o 
wit h thos e processe s concerne d wit h preparin g a n utterance . 
I f  lon g latencie s concea l  rea l  difference s betwee n pragmati c 
and non-pragmati c assignmen t  activity ,  the n speedin g u p th e 
response s shoul d increas e th e difference s betwee n continua -
tio n time s fo r  gerun d an d pronou n fragments .  Thi s shoul d b e 
especiall y noticeabl e i n conditio n 3 . 

The experimen t  wa s repeate d bu t  wit h modification s t o 
make th e initiatio n o f  continuatio n latencie s muc h shorter . 
Subject s wer e instructe d t o sa y a s quickl y a s possibl e jus t  th e 
first  wor d tha t  occurre d t o the m o n seein g th e visua l  cue .  The y 
wer e advise d tha t  th e wor d shoul d follo w o n naturall y fro m 
th e precedin g contex t  an d th e fragment . 

Experiment 2 

The assignmen t  pattern s (Tabl e 3 )  fro m 3 6 subject s teste d o n 
th e 3 6 tes t  item s show s tha t  th e tw o critica l  effect s observe d 
i n th e las t  stud y wer e eviden t  als o i n thi s study .  I n Conditio n 
2 wher e th e ver b bia s favour s eithe r  discours e entity ,  subject -
hoo d i s assigne d t o th e focuse d entity .  I n Conditio n 3  wher e 
th e ver b bia s favour s th e non-highlighte d entity ,  7 4 % o f  th e 
assignment s wer e mad e toward s th e pragmaticall y mos t  likel y 
entity . 

Conditio n Gerun d Pronou n 
100 95 

92 
74 

100 
100 

Tabl e 3 :  Experimen t  2 :  percentag e distributio n o f  correc t 
assignments . 

Turning to the reaction time data (Table 4), there was no 
significan t  differenc e betwee n gerun d an d pronou n fragmen t 
initiatio n latencies .  However ,  a  significan t  interactio n bet -
ween fragmen t  typ e an d conditio n (F2[2,32]=3.14 ,  p<0.05) , 
was see n i n conditio n 3  (F2[l,32] = 5.27 ,  p<0.05 )  usin g a 
compariso n o f  simpl e means .  Latencie s t o suppl y a n utteranc e 
t o a  gerundiv e phras e i n conditio n 3  wer e longe r  tha n fo r 
utterance s base d o n lexicall y specifie d information . 

Condition Gerund Pronoun Diff 
1 
2 

J 

Table 4: Experiment 2: item means per condition for all cor-
rec t  response s initiate d wit h a  persona l  pronoun .  "* "  denote s 
p<0.00 3 

694 
703 
707 

710 
703 
674 

-1 6 
0 

+33 * 
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Discussio n 

Thus ,  despit e muc h quicke r  latencie s i n Experimen t  2 ,  th e 
same patter n o f  result s wa s foun d a s i n Experimen t  1 .  Ther e 
ar e stil l  n o significan t  difference s betwee n initiatio n latencie s 
fo r  pronou n an d gerun d fragments .  Th e latencie s i n Experi -
ment  2 ,  compar e favorabl y wit h namin g o r  othe r  on-lin e task s 
and i t  wa s clea r  fro m subjec t  report s tha t  the y coul d no t  per -
for m an y faster . 

Finall y an d inconsisten t  wit h th e clai m tha t  th e lon g la -
tencie s i n Experimen t  1  concea l  actua l  difference s betwee n 
th e gerun d an d pronou n conditions ,  th e difference s wer e no w 
much smaller .  Althoug h ther e i s stil l  a  significan t  differenc e 
betwee n th e pronou n an d gerundiv e conditio n i n conditio n 3 , 
th e cos t  ha s bee n reduce d t o 3 3 msecs .  Thi s chang e i s mos t 
probabl y a  reflectio n fo r  th e tim e require d t o prepar e a n utter -
ance .  I n th e first  task ,  subject s ha d t o complet e th e fragmen t 
wherea s i n th e secon d task ,  subject s ha d onl y t o provid e a 
singl e wor d continuation . 

General Discussion 

Initiatio n latencie s ar e rapi d enoug h t o pic k u p th e product s 
of  on-lin e processing .  I f  ther e ar e significan t  difference s i n 
processin g time s fo r  pronoun s an d gerund s the n surel y the y 
woul d hav e show n u p here .  Ther e ar e tw o possibl e scenario s 
whic h accoun t  fo r  thes e data .  Eithe r  th e inferentia l  activit y 
concerne d wit h gerundiv e assignmen t  occurre d a s th e frag -
ment  wa s bein g hear d or ,  assignmen t  activit y occurre d imme -
diatel y o n presentatio n o f  th e neutra l  visua l  cue .  Th e latte r 
cas e suggest s that ,  al l  thing s bein g equal ,  resolvin g gerun -
div e fragment s occur s a s rapidl y a s pronou n fragment s eve n 
when contextua l  processin g i s required .  Th e forme r  admit s 
th e possibilit y  tha t  contextua l  informatio n i s bein g contacte d 
as th e fragmen t  i s bein g parsed .  Eithe r  o f  thes e possibilitie s 
i s inconsisten t  wit h th e modula r  framework. 

The othe r  result s replicat e thos e observe d i n th e Marslen -
Wilso n e t  al .  (1993 )  stud y whic h demonstrate d contex t  effect s 
on syntacti c (intra-modular )  representation s an d enabl e u s t o 
rejec t  th e kin d o f  counte r  attac k mad e b y Fodo r  an d others . 
Ther e ar e n o linguisti c cue s i n th e gerundiv e phrases ,  ye t 
agenc y i s assigne d o n th e basi s o f  pragmati c inferentia l  activ -
it y i n conditio n 3 ,  o r  i n conditio n 2 ,  o n th e basi s o f  discours e 
focu s alone . 

Ther e i s  th e questio n o f  whethe r  an d ho w th e pronou n prob e 
use d i n th e Marslen-Wilso n e t  al .  (1993 )  stud y differ s fro m 
th e neutra l  prob e use d i n th e curren t  experiments .  Bot h prob e 
type s promp t  a  respons e fro m th e subjec t  bu t  th e similaritie s 
end there .  A n ove n persona l  pronou n i s boun d t o hav e mor e 
significanc e t o a  modula r  languag e processo r  tha n a  ro w o f 
asterisks .  Fodo r  e t  al .  (I992)' s modifie d thesi s make s th e 
appearanc e o f  a n over t  pronou n a  necessar y par t  o f  first  pas s 
processing .  Th e instructio n t o conside r  th e constituent s an d 
structur e o f  th e discours e representatio n o n encounterin g a n 
over t  anapho r  i s presumabl y buil t  int o th e languag e processor . 
A modula r  parse r  wil l  ac t  onl y o n element s fro m it s grammar . 
I t  i s  likel y the n tha t  onl y a n over t  pronou n wil l  suffic e t o 
initiat e th e instruction .  A  modula r  parse r  expectin g bu t  denie d 
an over t  pronou n a s i n th e S F C tas k woul d hav e t o wai t  unti l 
centra l  processe s too k ove r  an d trie d t o mak e som e sens e ou t 
of  th e discours e representation .  Th e unlikel y alternativ e i s 
t o allo w th e parse r  t o b e sensitiv e t o neutra l  probe s a s wel l 

as over t  pronouns .  Clearl y then ,  th e neutra l  prob e canno t 
be considere d equivalen t  t o th e pronou n i n it s effec t  o n th e 
languag e processor . 

Marslen-Wilso n e t  al .  (1993 )  argu e tha t  i f  ther e i s an y infor -
mationa l  encapsulation ,  i t  i s no t  i n a  modul e tha t  ha s logica l 
for m a s it s output ,  bu t  rathe r  on e tha t  output s a  menta l  mode l 
or  som e othe r  for m o f  discours e representation .  Suc h outpu t 
require s backgroun d knowledg e fo r  it s  constructio n an d i f  th e 
outpu t  i s t o b e "on-line "  the n th e knowledg e ha s t o b e accesse d 
almos t  immediately .  Th e experimenta l  evidenc e suggest s w e 
abando n th e strictl y modula r  view ,  an d assum e that ,  a s lis -
tener s procee d i n th e sentence ,  the y attemp t  t o construc t  a 
discours e interpretationa l  structur e directly .  Ther e remain s 
th e issu e whic h wa s th e origina l  motivatio n fo r  modularity . 
H ow ca n inferentia l  activit y base d o n rea l  worl d informatio n 
occu r  s o rapidly ? I t  i s  remarkabl e give n th e unconstraine d 
natur e o f  th e data-bas e whic h mus t  suppor t  suc h activit y tha t 
ther e doe s no t  ye t  appea r  a  processin g penalt y i n usin g it . 
Ther e migh t  b e constraint s operatin g t o mak e languag e pro -
cessin g a s rapi d a s possibl e bu t  ther e doe s no t  appea r  t o b e a 
constrain t  o n th e typ e o f  informatio n availabl e t o a  putativ e 
parse r  i n th e first  fe w hundre d millisecond s o f  processing . 
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