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Synta x an d th e accessibi l i t y  o f  antecedent s 
i n relat io n t o neurophysiologica l  var iat io n 

Wayne Cowart 
The Ohi o Stat e Universit y 

ABSTRACT 

Results of a word-by-word reading experiment argue 
fo r  a  specif ical l y syntacti c mechanis m (N.B. ,  no t  a 
discours e mechanism )  tha t  assign s antecedent s t o 
pronoun s suc h a s h e an d they ,  eve n thoug h suc h 
assignment s ar e grammaticall y optiona l  an d l ikel y t o b e 
revise d i n man y instance s b y subsequen t  discours e 
processes .  Thes e result s argu e fo r  a  modula r  vie w o f 
menta l  architectur e alon g th e line s o f  Fodo r  (1983) . 

However ,  thi s stud y als o draw s o n certai n ne w 
proposal s concernin g possibl e behavioral l y signif ican t 
variat io n i n th e neurophysiologica l  substrate s o f 
languag e processing .  Part i t ionin g subject s o n certai n 
biologica l  criteri a reveal s that ,  whi l e th e patter n 
describe d abov e seem s t o appl y t o th e majori t y o f 
subjects ,  ther e i s a  larg e minorit y tha t  seem s t o sho w 
an importantl y differen t  pattern . 

On its face, the research reported in this paper is about 
anaphora .  I t  argue s fo r  th e existenc e o f  a n antecedent-assignin g 
mechanis m ver y unlik e th e powerfu l  discourse-oriente d mechanism s 
tha t  hav e bee n eviden t  i n muc h recen t  research .  Thi s mechanis m 
seems t o b e acutel y sensitiv e t o syntacti c structure . 
Apparently ,  i t  canno t  detec t  a  potentia l  anteceden t  eve n i n a n 
immediatel y precedin g claus e unles s ther e i s a n intimat e 
syntacti c relatio n betwee n th e clause s involved .  Thi s seem s t o 
occu r  i n spit e o f  th e apparen t  fact s tha t  n o grammatica l 
principl e mandate s th e coreferenc e assignment s th e devic e make s 
and tha t  man y relation s forme d b y thi s mechanis m wil l  probabl y 
hav e t o b e undon e b y subsequen t  discours e processes . 

Beyon d anaphora ,  thi s resul t  bear s o n importan t  genera l 
issue s i n cognit iv e science .  I t  support s Fodor' s (1983 )  modula r 
accoun t  o f  menta l  architecture .  Thoug h ther e ar e surel y 
discours e mechanism s availabl e tha t  ca n readil y detec t  an y 
potentia l  anteceden t  i n th e precedin g clause ,  th e mechanis m a t 
wor k i n th e presen t  result s i s someho w unabl e t o acces s analyse s 
of  th e contex t  thes e device s migh t  generate .  Thus ,  th e devic e 
seems t o b e "informationall y encapsulated. " 

An importan t  relate d issu e i s th e questio n o f  variat ion .  I f 
th e min d i s t o b e regarde d a s compose d o f  som e ensembl e o f 
module s (whethe r  o r  no t  thes e confor m t o Fodor' s p roposa ls ) ,  th e 
questio n arise s directl y whethe r  th e characte r  o f  individua l 
modules ,  o r  th e manne r  i n whic h the y col laborate ,  ma y var y 
significantl y fro m individua l  t o individual .  Modula r  model s o f 
th e mind ,  togethe r  wit h recen t  wor k i n neurophysiolog y an d 
psycholinguistics ,  virtuall y forc e th e questio n whethe r  ther e i s 
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significant variation in the logical architecture of the human 
cogni t iv e system . 

Background 

Pronominal anaphora within syntactic processing 

Much recent linguistic research has suggested that there is 
an interest in g se t  o f  syntacti c pr inciple s bearin g o n pronomina l 
anaphor a (amon g othe r  phenomena) .  Withi n singl e sentence s thes e 
pr inc ip le s appea r  t o t ight l y constrai n wha t  pair s o f  potentia l 
antecedent s an d pronoun s must ,  ma y o r  mus t  no t  b e take n t o b e 
coreferent ia l  (see ,  fo r  example ,  Chomsky ,  1981 ,  1986 ,  Reinhart , 
1983 ,  Aoun ,  1 9 8 5 ) .  Thoug h ther e ar e l inguist s wh o advocat e quit e 
di f feren t  approache s (Bolinger ,  1979 ,  Bosch ,  1983 ,  Cornish , 
1 9 8 6 ) ,  th e larg e bod y o f  l inguist i c wor k bearin g o n syntacti c 
aspect s o f  intrasentent ia l  pronomina l  anaphor a a t  leas t  suggest s 
tha t  thi s are a meri t s som e attent io n i n th e languag e processin g 
l i terature . 

Psychologica l  researc h o n pronomina l  anaphor a i n adult s ha s 
general l y bee n concerne d almos t  exclusivel y wi t h case s wher e th e 
pronou n an d anteceden t  ar e i n di f feren t  sentence s (see ,  fo r 
example ,  Hirs t  &  Br i l l ,  1980 ,  Del l ,  McKoo n &  Ratcl i f f ,  1983 , 
Tyle r  an d Marslen-Wi lson ,  1982 ,  an d th e revie w i n Garnham ,  1985 , 
pp .  148-152) .  Intrasententia l  relat ion s hav e sometime s bee n 
examined ,  bu t  usual l y no t  i n way s tha t  exercis e th e syntacti c 
pr incip le s feature d i n th e l inguisti c l i terature .  Fo r  example , 
Corbet t  an d Chan g (1983 )  use d coordinat e structure s tha t  functio n 
as tw o separat e sentence s wit h respec t  t o th e bindin g theor y 
discusse d i n Chomsk y (1981) .  Garve y an d Caramazz a (1974 )  use d 
main/subordinat e claus e structure s tha t  constitut e a  mor e 
integrate d syntacti c domain ,  bu t  thei r  researc h wa s concerne d 
wi t h semanti c inf luence s o n referenc e relat ions . 

The larger investigation of which the present work is a part 
i s  designed ,  amon g othe r  th ings ,  t o explor e th e rol e o f  th e 
syntact i c processin g syste m i n th e assignmen t  o f  referenc e 
relat ion s amon g pronoun s an d thei r  variou s candidat e antecedents . 
I n part icular ,  i t  ha s examine d th e possibi l i t y  tha t  som e 
referenc e relat ion s (o r  a t  leas t  som e relation s tha t  ult imatel y 
ge t  interprete d a s referenc e relat ions )  ar e assigne d b y th e 
syntact i c processor .  Previou s experimenta l  result s indicat e tha t 
certai n cataphori c instance s o f  the y ca n exer t  a n influenc e o n 
th e syntacti c analysi s o f  ambiguou s gerun d phrase s (e.g. ,  flyin g 
p l a n e s ) ,  tha t  th e referenc e relat ion s implicate d i n thi s findin g 
ar e assigne d eve n whe n the y resul t  i n a  manifest l y od d o r 
implausibl e interpretat ion ,  tha t  thes e relation s ar e blocke d whe n 
the y violat e syntacti c constraint s o n referenc e relat ions ,  tha t 
thes e relat ion s ar e unaffecte d b y alternativ e antecedent s i n a 
precedin g sentence ,  an d tha t  effect s o f  thes e kind s ar e 
demonstrabl e wit h severa l  experimenta l  paradigm s (Cowar t  & 
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Cairns, in press, Cowart, 1986a, 1986b). 

The work described here extends this line of investigation 
t o mor e commonplac e instance s o f  pronomina l  anaphor a wher e th e 
anteceden t  precede s th e pronou n an d wher e a  wide r  var iet y o f 
pronoun s ca n b e investigated .  Th e mos t  basi c goa l  o f  th e wor k 
describe d her e wa s t o determin e whethe r  a  certai n varian t  o f  th e 
word-by-wor d readin g procedur e ca n detec t  an y indicat io n tha t 
pronoun s (o r  word s fol lowin g them )  ar e processe d di f ferent l y 
accordin g t o whethe r  o r  no t  a n anteceden t  appear s ahea d o f  th e 
pronou n i n th e sam e sentence .  A  secon d mor e theoret ical l y 
significan t  goa l  wa s t o determin e whethe r  an y effect s o f  thi s 
kin d ar e sensit iv e t o th e syntacti c relatio n betwee n tw o clause s 
wher e th e anteceden t  i s i n th e firs t  an d th e pronou n i n th e 
second .  Th e reference-assignin g mechanis m tha t  appear s t o b e 
involve d i n th e cataphori c case s investigate d earl ie r  appl ies ,  b y 
hypothesis ,  t o third-perso n pronoun s generall y (apar t  fro m 
reflexives) ,  an d thu s shoul d b e relevan t  here .  I f  i t  is ,  an d i t 
i s  a n essentiall y  syntacti c mechanism ,  i t  shoul d b e sensit iv e t o 
syntacticall y signif ican t  variation s i n claus e relat ions . 

Laterality and language processing 

There has long been evidence suggesting that the 
distributio n o f  language-relate d function s acros s an d withi n th e 
tw o hemisphere s o f  th e brai n i s subjec t  t o som e variat ion . 
Thoug h thi s evidenc e i s difficul t  t o interpre t  an d stil l  th e 
focu s o f  muc h controversy ,  i t  i s  nonetheles s noteworth y tha t  i t 
has ha d virtuall y n o effec t  o n th e bul k o f  sentenc e processin g 
research ,  apar t  fro m spott y attempt s t o contro l  fo r  subjec t 
handedness .  Thi s apparentl y ha s tw o causes :  1 )  i t  i s  diff icul t 
t o asses s dominance ,  an d 2 )  whe n i t  i s  assessed ,  ther e i s littl e 
evidenc e tha t  i t  ha s an y effects . 

Recently, Geschwind and Galaburda (1986) have put forward a 
new an d ver y comprehensiv e theor y o f  cerebra l  lateralizatio n tha t 
suggest s tha t  variabil i t y  i n behaviora l  lateralizatio n (e.g. , 
handedness ,  ea r  advantage s i n speech ,  etc. )  i n matur e adult s i s 
largel y th e produc t  o f  geneticall y an d developmentall y induce d 
difference s i n th e extent ,  character ,  an d interconnectednes s o f 
th e specifi c  neura l  structure s tha t  suppor t  part icula r  cognit iv e 
functions .  Geschwin d an d Galaburd a argu e tha t  ther e ar e man y 
norma l  asymmetrie s betwee n th e tw o hemisphere s o f  th e brain .  Fo r 
example ,  variou s structure s i n o r  nea r  th e apparen t  languag e 
center s i n th e lef t  hemispher e see m t o b e typicall y large r  tha n 
homologou s structure s i n th e righ t  hemisphere .  Geschwin d an d 
Galaburd a cal l  thi s norma l  patter n o f  asymmetrie s "standar d 
dominance. "  The y als o identif y a  complex ,  mult i-facete d 
phenomeno n linke d t o variou s departure s fro m standar d dominance , 
i.e. ,  "anomalou s dominance. "  Anomalou s dominanc e i s take n t o b e 
no t  a  singl e alternativ e patter n bu t  a  wid e rang e o f  differin g 
dominanc e pattern s tha t  ar e mor e o r  les s continuousl y grade d i n 
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the degree to which they depart from the standard pattern. 
Anomalou s dominanc e i s though t  t o b e associate d no t  onl y wit h 
lef t -handednes s bu t  als o wit h a  var iet y o f  othe r  phenomena , 
includin g increase d frequenc y o f  dyslexia ,  certai n othe r  learnin g 
d isorders ,  som e specia l  ta lents ,  an d man y immun e syste m 
d isorders ,  amon g others .  Severa l  furthe r  observation s ar e o f 
specia l  relevanc e here .  First ,  anomalou s dominanc e appear s t o b e 
considerabl y mor e widel y distr ibute d tha n i s left-handedness , 
perhap s af fect in g 3 0 % t o 3 5 % o f  th e populat ion ,  b y Geschwin d an d 
Galaburda' s est imate .  Second ,  anomalou s dominanc e appear s t o 
concentrat e i n part icula r  fami l ies ,  wit h frequen t  evidenc e o f  tw o 
or  mor e affecte d individual s amon g group s o f  clos e relat ives . 
Final ly ,  Geschwin d an d Galaburd a sugges t  tha t  languag e function s 
wi l l  b e affecte d b y anomalou s dominanc e mor e frequentl y tha n wil l 
thos e tha t  determin e handedness . 

Recently, Bever, Townsend and Carrithers (1986) reported 
f inding s suggest in g tha t  a  frui t fu l  l in k betwee n Geschwin d an d 
Galaburda' s wor k o n cerebra l  lateral izat io n an d question s abou t 
sentenc e processin g ma y b e possible .  Bever ,  e t  a l . ,  foun d 
evidenc e tha t  som e processin g phenomen a ar e linke d t o th e 
presenc e o f  lef t-hander s amon g a  subject ' s biologica l  relative s 
( i .e. ,  parents ,  s ib l ings ,  grandparents ,  aunt s an d unc les ) .  Fo r 
example ,  i n on e experimen t  subject s wer e aske d t o indicat e 
whethe r  a  prob e wor d hear d i n isolat io n shortl y afte r  th e 
auditor y presentat io n o f  a  sentenc e fragmen t  wa s on e o f  th e word s 
i n th e fragment .  Considerin g onl y th e correc t  posit iv e 
responses ,  subject s wh o reporte d n o left-hander s i n thei r 
famil ie s (hereafte r  thes e wil l  b e terme d 'SD '  subjects ,  fo r 
Standar d Dominance )  wer e muc h slowe r  i n respondin g t o probe s 
draw n fro m th e latte r  par t  o f  th e fragmen t  tha n the y wer e wit h 
word s draw n fro m th e earl ie r  part .  B y contrast ,  subject s wit h 
on e o r  mor e left-hande d relat ive s ('AD '  subject s hereafter ) 
showe d n o seria l  orde r  effec t  whatever ;  th e A D subject s responde d 
equal l y rapidl y t o probe s draw n fro m earl y o r  lat e part s o f  th e 
fragmen t  an d the y als o responde d mor e rapidl y overal l  tha n th e S D 
subjects .  Not e tha t  al l  subject s wer e themselve s strongl y right -
handed .  Beve r  e t  a l . ,  sugges t  tha t  th e performanc e o f  th e S D 
subject s ref lect s thei r  rel ianc e upo n a  self-terminatin g seria l 
searc h throug h a  l inea r  representat io n o f  th e utteranc e jus t 
heard .  Th e A D subjects ,  b y contrast ,  ar e presume d t o trea t  th e 
tas k b y wa y o f  a  semanti c representat io n tha t  provide s 
simultaneou s acces s t o al l  part s o f  th e contex t  mater ial . 

It is, of course, not at all obvious why processing effects 
of  thes e kind s shoul d b e relate d t o th e presenc e o f  left-hander s 
i n a  subject ' s family .  However ,  categorizin g subject s i n thi s 
way ma y b e regarde d simpl y a s a  convenien t  devic e fo r  separatin g 
tw o populat ion s tha t  dif fe r  i n th e exten t  t o whic h the y exhibi t 
th e phenomeno n o f  anomalou s dominance .  Bever ,  e t  a l . ,  sugges t 
tha t  i n wha t  w e ar e cal l in g A D subject s ther e i s typicall y a 
r iche r  interconnectio n betwee n th e languag e processin g system , 
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especially its syntactic component, and the balance of the 
cognitiv e system ,  especiall y thos e component s involve d i n 
semantic s an d interpretation . 

Against this background, the work discussed below was 
intende d t o provid e a  tes t  o f  th e proposal s o f  Eaver ,  e t  a l . ,  vi a 
method s an d linguisti c phenomen a differen t  tha n thos e the y used . 
Pronoun-anteceden t  relation s ar e notoriousl y subjec t  t o a  grea t 
diversit y o f  inf luences ,  rangin g fro m stres s t o syntacti c 
structur e t o discours e structure .  I f  th e phenomen a Beve r  an d hi s 
colleague s discovere d ar e relate d t o th e degre e o f 
interconnectio n betwee n syntacti c an d semanti c mode s o f 
processing ,  anaphori c phenomen a shoul d provid e a  usefu l  bod y o f 
experimenta l  material .  T o th e degre e tha t  th e richnes s o f 
interconnectio n betwee n th e syntacti c an d semanti c (an d 
discourse )  processin g component s var ies ,  thi s shoul d affec t  th e 
relativ e accessibi l i t y  o f  variou s approache s t o antecedent -
finding . 

Experimental Evidence 

Kennedy and Murray (1984) provide evidence that a certain 
varian t  o f  th e word-by-wor d readin g procedur e i s muc h mor e 
sensitiv e t o syntacti c structur e tha n wer e earl ie r  form s o f  thi s 
method .  On e goa l  o f  th e presen t  experimen t  wa s simpl y t o 
determin e whethe r  thi s revise d procedur e ca n detec t  effect s 
relate d t o th e presenc e o r  absenc e o f  a n anteceden t  fo r  a 
pronoun .  Secondly ,  th e experimen t  wa s designe d t o manipulat e th e 
syntacti c relatio n betwee n th e clause s bearin g anteceden t  an d 
pronou n t o determin e whethe r  an y simpl e anteceden t  effect s tha t 
migh t  appea r  ar e sensit iv e t o thi s factor .  Final ly ,  th e 
experimen t  wa s planne d t o b e ru n o n tw o distinc t  samples ,  a  grou p 
of  strongl y right-hande d S D subject s an d a n equall y strongl y 
right-hande d grou p o f  A D subjects . 

Method 

The experimental materials consisted of 24 sets of items 
simila r  t o (1 )  . 

(1) a. Even though the librarians had made an awful lot 
of  noise ,  sh e kep t  o n workin g o n he r  ow n stuff . 

b .  Eve n thoug h th e l ibraria n ha d mad e a n awfu l  lo t  o f 
noise ,  sh e kep t  o n workin g o n he r  ow n stuff . 

c .  Th e librarian s ha d mad e a n awfu l  lo t  o f  noise ,  bu t 
sh e kep t  o n workin g o n he r  ow n stuff . 

d.  Th e libraria n ha d mad e a n awfu l  lo t  o f  noise ,  bu t 
sh e kep t  o n workin g o n he r  ow n stuff . 

Note that the second clauses, including their pronoun subjects, 
ar e identica l  throughout ,  apar t  fro m th e coordinat in g conjunct io n 
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in the (c) and (d) forms. The subject of each first clause is a 
lexica l  N P tha t  provide s a n acceptabl e anteceden t  fo r  th e pronou n 
i n th e (b )  an d (d )  case s only .  Th e pronoun s use d include d h e an d 
she ,  bu t  the y predominated .  Th e tw o clause s o f  th e (a )  an d (b ) 
case s ar e i n th e relat io n subordinate-main ,  whi l e thos e o f  th e 
(c )  an d (d )  case s ar e coordinate . 

The experimental design involved three within-subjects 
factors ,  Anteceden t  (N o Antecedent ,  Anteceden t  P resen t ) ,  Claus e 
Relat io n (Subordinate ,  Coordinate )  an d Wor d Posit io n (th e 
posi t io n o f  eac h st imulu s wor d relat iv e t o th e pronou n i n th e 
secon d c lause ) .  Thes e thre e factor s wer e crosse d b y a  fourth , 
Histor y (S D vs .  A D subjects ,  thos e lackin g o r  havin g left-hande d 
re lat ives ,  respect ive ly ) . 

These materials, together with 48 fillers of diverse kinds, 
wer e presente d t o subject s vi a a  mino r  varian t  o f  th e cumulativ e 
word-by-wor d procedur e discusse d b y Kenned y an d Murra y (1984) . 
I n thi s tas k th e subjec t  mus t  pres s a  ke y t o se e eac h succeedin g 
wor d i n th e st imulu s sentenc e o n a  compute r  display .  Th e 
interva l  betwee n ke y presse s i s recorde d an d serve s a s a  crud e 
measur e o f  readin g t im e pe r  word .  Unl ik e othe r  version s o f  th e 
word-by-wor d task ,  eac h wor d i s presente d on e spac e t o th e righ t 
of  th e wor d precedin g (apar t  fro m lin e breaks )  an d stay s o n th e 
scree n unti l  th e subjec t  presse s th e ke y fol lowin g presentatio n 
of  th e las t  word .  Thu s th e effec t  i s  tha t  o f  seein g a  normall y 
formatte d tex t  appea r  on e wor d a t  a  t ime .  A  yes/n o questio n 
appeare d afte r  eac h sentenc e presentat io n an d th e subjec t 
responde d vi a a  ke y press .  Thi s respons e wa s timed ,  evaluate d 
an d recorded ,  an d th e subjec t  wa s give n feedbac k a s t o th e 
correctnes s o f  th e reply .  Whe n averag e respons e t im e pe r  wor d 
went  abov e 55 0 msec. ,  th e feedbac k messag e als o urge d th e subjec t 
t o respon d mor e rapidly . 

In preparation for this work, a survey form was distributed 
t o a  larg e numbe r  o f  student s i n variou s undergraduat e course s a t 
Ohi o Stat e University .  Thi s for m wa s derive d fro m Geschwind' s 
var ian t  o f  th e Oldf iel d inventory .  I t  aske d for ,  amon g othe r 
th ings ,  informatio n abou t  th e handednes s o f  th e respondent' s 
b io logica l  re lat ives .  Fift y subject s fo r  thi s experimen t  wer e 
draw n fro m a  poo l  o f  abou t  43 0 individual s wh o complete d thi s 
form .  Al l  wer e strongl y right-handed,/"wit h lateralit y score s 
(usin g Geschwind' s LS )  o f  9 0 t o 100 .  Twenty-fou r  ha d n o left -
hande d relat ive s an d 2 6 ha d on e o r  mor e suc h relat ive . 

Results 

The results are summarized in Figures 1 and 2. Note that 
when a n anteceden t  wa s present ,  S D subject s responde d faste r  o n 
th e pronou n an d th e thre e word s fol lowin g it ,  bu t  onl y wher e th e 
claus e relat io n wa s subordinate/main .  B y contrast ,  wit h A D 
subject s th e anteceden t  produce d faste r  response s fo r  severa l 
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words after the pronoun regardless of the relation between the 
tw o c l a u s e s .  T h i s p a t t e r n s e e m s t o b e r e l i a b l e .  V a r i a t i o n s i n 

th e s i z e o f  t h e a n t e c e d e n t  e f f e c t  a r e b e s t  r e v e a l e d i n F i g u r e 2 . 

The principal statistical analyses covered the first three 
word s f o l l o w i n g t h e p r o n o u n .  T h e l i m i t s o f  t h i s z o n e w e r e 
de te rm ine d p o s t  h o c ;  i t  e x c l u d e s s o m e p o t e n t i a l l y  r e l e v a n t 
con t ras t s o n r e s p o n s e s t o t h e p r o n o u n i t s e l f  an d t o w o r d s 
f o l l o w i n g t h i s z o n e b u t  s e e m s o n t h e w h o l e t o i n c l u d e e f f e c t s 
r e p r e s e n t a t i v e o f  t h e o v e r a l l  r e s u l t .  A n a n a l y s i s c o v e r i n g t h e 
spa n r u n n i n g f r o m t h e p r o n o u n t h r o u g h t h e f i f t h w o r d f o l l o w i n g 

th e p r o n o u n p r o d u c e d s i m i l a r  b u t  s o m e w h a t  w e a k e r  r e s u l t s .  F o r 
th e p u r p o s e s o f  t h i s p r e l i m i n a r y r e p o r t ,  e f f e c t s an d i n t e r a c t i o n s 
tha t  d o n o t  s e e m t o b e t h e o r e t i c a l l y r e l e v a n t  w i l l  b e i g n o r e d . 
E x t r e m e r e s p o n s e v a l u e s w e r e r e s e t  t o + / -  2S D f r o m t h e s u b j e c t ' s 
mean. 
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F igu r e 1 .  M e a n r e s p o n s e t i m e p e r  w o r d f o r  S D s u b j e c t s ( u p p e r 
pane l )  a n d A D s u b j e c t s a s a  f u n c t i o n o f  1 )  t h e p r e s e n c e o r 
absenc e o f  a n a n t e c e d e n t ,  2 )  t h e s y n t a c t i c r e l a t i o n b e t w e e n t h e 
tw o c l a u s e s ,  an d 3 )  w o r d p o s i t i o n r e l a t i v e t o t h e p r o n o u n 
( 'PRON') . 
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The strongest statistical evidence for a contrast between 
th e per fo rmanc e o f  S D an d A D subject s appear s whe n analyse s ar e 
rest r ic te d t o jus t  on e o f  thes e group s a t  a  t ime .  Fo r  th e S D 
subject s th e Anteceden t  b y Claus e Relat io n interact io n i s highl y 
s ign i f icant ,  F i  (1,20)=8.89 .  MSe=1357 ,  p< .01 ,  F2(1,22)=8.78 , 
MSe=1470,  p< .01 ,  indicat in g tha t  th e apparen t  contras t  betwee n 
th e e f fec t s o f  th e Anteceden t  facto r  i n th e tw o Claus e Relat io n 
cond i t ion s i s re l iab le .  I n th e A D subjects ,  thi s sam e 
in teract io n doe s no t  approac h s igni f icance ,  F i ,2< l . 

On the other hand, the main effect of the Antecedent factor 
i s s ign i f ican t  i n th e resul t s fo r  th e A D subjects ,  F i  (1,22)=5.84 , 
MSe=1949,  p< .05 ,  F2(1 ,22)=4.64 ,  MSe=2092 ,  p<.05 ,  indicat in g tha t 
th e anteceden t  speede d response s general ly ,  wi thou t  regar d t o th e 
re la t io n betwee n th e c lauses .  Fo r  th e S D subjects ,  thi s mai n 
e f fec t  fa l l s  wel l  shor t  o f  s igni f icance ,  F i  (1,20)=2.42 ,  MSe=1907 , 
p > . l ,  F2(1 ,22)<1 . 

An overall analysis covering results from both subject types 
produce d onl y inconclus iv e resul ts .  Ther e wa s a n interact io n i n 
th e by-subject s analys i s involv in g th e Antecedent ,  Claus e 
Re la t io n an d His tor y factors ,  F i (1 ,42)=4.87 ,  MSe=1638 ,  p<.05. , 
F2(1 ,22)=1 .2 ,  N S ,  a s wel l  a s a  mai n effec t  fo r  th e Anteceden t 
fac tor ,  F i  (1,42)=7.68 ,  MSe=1929 ,  p< .01 .  Fa(1,22)=3.02 ,  MSe=4644 , 
p < . l .  Th e in teract io n support s th e v ie w tha t  th e include d two -
way in teract io n betwee n th e Anteceden t  an d Claus e Relat io n 
fac tor s i s d i f feren t  fo r  S D an d A D subjects . 
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F igur e 2 .  Averag e anteceden t  ef fec t  (N o Anteceden t  -  Anteceden t 
Presen t )  i n th e tw o synta x condi t ion s fo r  th e thre e word s 
fo l lowin g th e pronoun . 
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Pilot studies as well as the present experiment suggest that 
on e rel iabl e dist inct io n betwee n S D an d A D subject s i s tha t  th e 
latte r  general l y respon d faster .  Thoug h thi s contras t  (th e 
Histor y mai n ef fect )  i s  no t  signif ican t  i n th e by-subject s 
analysis ,  i t  i s  highl y signif ican t  i n th e by-sentence s analysi s 
(wher e i t  i s  treate d a s a  wi th in- 'subjects '  f ac to r ) ,  F i ( l ,42)< l , 
F2(l,22) = 25.7 ,  MSe=1900 ,  p<.001 .  Comparin g th e fou r  S D subjec t 
cell s a t  eac h o f  eigh t  wor d posi t ion s wit h th e correspondin g fou r 
AD subjec t  cell s show s tha t  th e S D subject s wer e slowe r  i n 3 0 o f 
32 comparisons ,  p<.001 . 

These results support two important conclusions. First, 
ther e i s som e syntax-base d antecedent-f indin g mechanis m tha t  ca n 
influenc e performanc e whe n a n anteceden t  fo r  a  pronou n i s 
availabl e i n a  prio r  claus e tha t  i s syntactical l y integrate d wi t h 
th e on e bearin g th e pronoun .  Second ,  effect s attr ibutabl e t o 
suc h a  mechanis m ar e apparen t  onl y wi t h subject s wh o hav e n o 
left-hander s amon g thei r  clos e biologica l  relatives . 

General Discussion 

Pronouns are important from several points of view. 
Question s abou t  ho w pronoun s ar e associate d wit h thei r 
antecedent s defin e on e o f  th e centra l  problem s i n th e theor y o f 
discours e processing .  Thes e question s bea r  quit e directl y o n th e 
genera l  organizatio n o f  th e languag e comprehensio n system , 
especiall y question s abou t  1 )  ho w th e divers e kind s o f 
informatio n involve d i n languag e comprehensio n ar e brough t  t o 
bea r  o n a n incomin g utterance ,  an d 2 )  ho w th e result s o f  divers e 
analyse s ar e integrated .  Thi s i n tur n ca n b e see n a s a  specia l 
cas e o f  th e comple x o f  problem s i n th e philosoph y o f  min d tha t 
hav e recentl y bee n discusse d unde r  th e headin g o f  modularit y 
theor y (Fodor ,  1983) . 

To properly determine pronoun-antecedent relations, 
listener s mus t  emplo y man y differen t  kind s o f  information .  Som e 
of  th e kind s o f  informatio n use d ar e clearl y syntactic ,  bu t  mos t 
ar e semanti c o r  hav e t o d o wit h discours e structur e o r  knowledg e 
of  th e world .  Modularit y theor y i s consisten t  wit h onl y certai n 
possibl e account s o f  th e interfac e amon g thes e variou s kind s o f 
knowledge .  Strictl y speaking ,  th e linguisti c syste m i s modula r 
i n Fodor' s sense ,  s o lon g a s ther e i s a n informationally -
encapsulate d parser, -  regardles s o f  ho w th e syntacti c aspect s o f 
pronoun-anteceden t  relation s ar e handled .  Nevertheless ,  ther e 
ar e way s t o handl e syntacti c constraint s o n pronoun-anteceden t 
relation s tha t  woul d b e a  seriou s embarrassmen t  t o modularit y 
theory .  Suppos e tha t  a  putativel y autonomou s syntacti c 
processin g syste m i s pu t  i n harnes s wit h a  discours e processin g 
syste m that ,  togethe r  wit h variou s sort s o f  semanti c an d 
discours e analyses ,  compute s c-comman d relation s i n th e cours e o f 
assignin g antecedent s t o pronouns .  Th e questio n woul d naturall y 

819 



Cowart /Accessib i l i t y  o f  Antecedent s 

arise as to why other aspects of syntactic analysis might not 
als o b e undertake n b y thi s system ,  thu s makin g th e autonomou s 
syntact i c processo r  a t  leas t  part l y redundant .  I f  modulari t y 
theor y i s general l y correct ,  a  mor e consisten t  outcom e woul d see m 
t o b e tha t  a n inventor y o f  th e capacit ie s o f  th e syntacti c 
processo r  exhaust s th e syntacti c capacit ie s o f  th e l istener ,  an d 
fur ther ,  tha t  (consciou s reasonin g aside )  l istener s hav e n o 
capaci t y t o handl e syntacti c relat ion s apar t  fro m wha t  i s 
implemente d i n th e syntacti c processin g system . 

Within this framework, the interface problem for pronouns 
take s thi s form :  ho w ca n th e syntacti c constraint s o n pronomina l 
anaphor a b e implemente d withou t  compromisin g th e uniquenes s o f 
th e var iou s processin g subsystems ,  especial l y th e syntacti c 
processor ? O f  course ,  whateve r  solut io n i s propose d her e mus t 
respec t  th e fac t  tha t  fo r  onl y a  relat ivel y smal l  proport io n o f 
al l  pronou n instance s wil l  syntacti c constraint s uniquel y an d 
def ini t ivel y determin e a n antecedent . 

These considerations seem to allow several different ways to 
organiz e th e interact io n betwee n syntacti c an d discours e 
processing .  On e woul d b e fo r  th e syntacti c processo r  t o ad d a 
tabl e t o th e syntacti c representat io n o f  eac h sentenc e tha t 
specif ie s al l  possibl e syntact ical l y acceptabl e coreferenc e 
relat ion s wi th i n tha t  sentenc e (cf. ,  Jackendoff ,  1972) .  Anothe r 
possib i l i t y  i s fo r  th e syntacti c processo r  t o propos e som e 
speci f i c  networ k o f  coreferenc e relat ion s withi n eac h sentence , 
thu s resolvin g sentence-interna l  ambiguit ies .  Thi s se t  o f 
relat ion s i s the n evaluate d b y th e discours e processor ,  whic h ha s 
th e capacit y t o revis e man y o f  th e relat ion s posite d b y th e 
syntact i c processor .  Th e invers e mus t  als o b e considered ;  i t 
coul d b e tha t  th e syntacti c processo r  make s n o assignment s o f  it s 
own,  bu t  onl y evaluate s thos e mad e b y th e discours e processor . 
Thi s woul d apparent l y requir e tha t  ther e b e som e mechanis m b y 
whic h i t  migh t  ' insist '  o n certai n relat ions ,  a s wit h reflexive s 
an d reciprocals . 

The evidence reviewed here suggests that the second of these 
possibi l i t ie s i s th e bette r  mode l  fo r  S D subjects .  Th e larg e 
Anteceden t  effec t  i n th e Subordinat e condit io n indicate s tha t 
somethin g lik e a  referenc e relat io n i s bein g assigned ,  bu t  th e 
extrem e sensit ivi t y o f  thi s effec t  t o variat ion s i n th e syntacti c 
relat io n betwee n th e clause s suggest s tha t  th e mechanis m tha t 
produce s i t  i s  essential l y  syntact ic ;  i t  seem s unl ikel y tha t  an y 
mechanis m tha t  evaluate s prospect iv e antecedent s i n term s o f 
thei r  plausibi l i t y  o r  reasonablenes s i n th e discours e woul d b e s o 
dramatical l y sensit iv e t o thi s sor t  o f  syntacti c variat ion . 
Sinc e thes e subject s can ,  presumably ,  stil l  tak e th e N P i n th e 
f i rs t  claus e a s th e anteceden t  o f  th e pronou n b y late r 
appl icat io n o f  discours e processes ,  thes e processe s see m t o b e 
posit ione d t o receiv e a n inpu t  fro m th e syntacti c processo r  wit h 
some referenc e relat ion s alread y specif ied . 
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The results for the AD subjects reveal less about the 
interfac e betwee n syntacti c an d discours e processing .  Th e 
uniformit y o f  th e Anteceden t  effec t  clearl y show s tha t  th e 
mechanis m tha t  produce s i t  i n thes e subject s i s les s sensitiv e t o 
syntacti c structur e tha n i s th e mechanis m controll in g th e 
performanc e o f  S D subjects .  This ,  however ,  doe s no t  preclud e th e 
possibilit y  tha t  som e relation s ar e assigne d b y a  syntacti c 
mechanism ;  i t  migh t  b e tha t  fo r  thes e subject s th e syntax-base d 
assignment s ar e mor e readil y supplemente d b y thos e produce d b y 
th e discours e processor .  I t  doe s see m clear ,  however ,  tha t  a 
discourse-oriente d mod e o f  processin g i s a t  leas t  mor e 
influentia l  fo r  thes e subject s tha n i t  i s  fo r  th e S D subjects . 

The general question about the difference between SD and AD 
subject s wil l  likel y b e har d t o resolve .  Bever ,  e t  a l . ,  (1986 ) 
see m t o sugges t  that ,  fo r  A D subjects ,  syntacti c an d interpretiv e 
processin g ar e mor e intimatel y integrated ,  bu t  tha t  thes e 
subjects '  capacit y fo r  syntacti c analysi s i s n o les s develope d 
tha n i t  i s  i n S D subjects .  Riche r  interconnectio n betwee n 
syntacti c an d interpretiv e mode s o f  analysi s simpl y make s th e 
interpretiv e mode s mor e salien t  cognitivel y an d mor e influentia l 
i n behavior .  Detaile d demonstration s o f  syntacti c influence s o n 
AD subject s may ,  however ,  b e difficul t  t o provide . 

Though much further research is required, it is clear that 
th e result s reporte d her e bea r  o n th e tw o set s o f  issue s raise d 
i n th e introduction .  Ther e doe s see m t o b e a  syntax-base d 
mechanis m fo r  assignin g somethin g lik e a  coreferenc e relation . 
Ther e d o see m t o b e biologica l  difference s betwee n subject s tha t 
affec t  th e wa y variou s mode s o f  languag e processin g ar e 
integrated . 

Note s 

* I am indebted to Tom Bever for a preview of his 1986 
Philosoph y an d Psycholog y pape r  ( a precurso r  o f  Bever ,  Townsen d & 
Carrithers ,  1986) ,  whic h le d directl y t o th e consideratio n o f 
handednes s backgroun d i n thi s work ,  an d fo r  furthe r  discussion s 
relate d t o thes e issues .  Number s o f  other s hav e mad e valuabl e 
contribution s t o th e experimenta l  wor k describe d here .  Thes e 
includ e Debora h Brennan ,  Heid i  Carman ,  Joh n Dai ,  Baozhan g He , 
Susa n Jasko ,  Sung-A e Kim ,  Juli a Sommerkamp ,  Kare n Steensen ,  an d 
Uma Subramanian .  Thi s wor k wa s supporte d i n par t  b y a  See d Gran t 
and variou s smal l  grant s fro m th e Offic e o f  Researc h an d Graduat e 
Studie s o f  th e Ohi o Stat e Universit y a s wel l  a s b y variou s grant s 
fro m th e Colleg e o f  Humanitie s a t  OSU. 
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