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A n o t h e r  Con tex t  Effec t  i n Sentenc e Processing : 

Implication s fo r  th e Principl e o f  Referentia l  S u p p o r t 

Michae l  J .  Spivey-Knowlto n 
DepaiUnen t  o f  Psycholog y 

Universit y o f  Rocheste r 
Rochester .  N Y 1462 7 

^ i v e y @ psych.rochester.ed u 

A b s t r a c t 

A major goal of psycholinguistics is to determine 
what  source s o f  informatio n ar e use d immediatel y i n 
languag e comprehension ,  an d wha t  source s com e int o 
pla y a t  late r  stages .  Prepositiona l  phras e attach-men t 
ambiguitie s wer e use d i n a  self-pace d reading  tas k t o 
compar e context s tha t  containe d on e o r  tw o possibl e 
referent s fo r  th e ver b phras e (VP )  i n th e targe t 
sentence .  Wit h on e se t  o f  sentences ,  a  VP-attachmen t 
preferenc e wa s observe d i n th e 2-VP-referen t  context , 
but  no t  i n th e 1-VP-referen t  context .  Wit h anothe r 
set  o f  sentences ,  n o effec t  o f  contex t  wa s observed . 
Thi s resul t  fall s  outsid e o f  th e scop e o f  th e principl e 
of  referential  suppor t  (Altman n &  Steedman ,  1988 )  a s 
currentl y formulated .  I t  suggest s tha t  a  simila r  bu t 
mor e broadly-base d theor y i s required . 

I n t r o d u c t i o n 

The strong claim for modularity in language 
processin g (Fodor ,  1983 )  ha s inspire d a  wealt h o f 
research  occasionall y supportin g th e existenc e o f  a n 
informationall y encapsulate d syntacti c processo r  (e.g . 
Ferreir a &  Clifton ,  1986 ;  Frazier ,  Clifto n &  Randall , 
1983 ;  Rayner .  Carlso n &  Frazier ,  1983 )  an d 
occasionall y questionin g i t  (e.g .  McDonald ,  1992 ; 
Spivey-Knowlton ,  Trueswel l  &  Tanenhaus ,  1992 ; 
Taraba n &  McClelland ,  198 8 Trueswel l  & 
Tanenhaus ,  1991 ,  thi s volume ;  Trueswell ,  Tanenhau s 
& Gamsey ,  1989) .  Se e Altman n (1989 )  fo r  a  revie w 
of  som e o f  th e wor k o n thi s issue . 

Th e vas t  majorit y o f  thi s researc h examine s 

subjects '  readin g times ^  i n sentence s tha t  contai n 
temporar y syntacti c ambiguities .  I f  a  subjec t  make s 
an incorrec t  syntacti c commitmen t  a t  th e ambiguity . 

readin g tim e wil l  b e slo w whe n sh e encounter s a 

region  tha t  resolves  tha t  ambiguity. ^ 
A frequentl y studie d typ e o f  syntacti c ambiguit y i s 

th e prepositiona l  phras e (PP )  attachmen t  ambiguity . 
Consider  th e sentence ,  "Johnn y attacke d th e ca t  wit h 
th e rubbe r  mouse. "  Th e P P "wit h th e rubbe r  mouse " 
ca n b e syntacticall y attache d eithe r  t o th e ver b phras e 
(VP )  "attacked "  o r  t o th e nou n phras e (NP )  "th e cat" . 
T h e forme r  attachmen t  correspond s t o a n 
interpretatio n i n whic h th e attackin g wa s don e wit h 
an instrumen t  calle d a  rubbe r  mouse .  Th e latte r 
attachmen t  woul d mea n tha t  th e ca t  wa s someho w 
distinguishabl e b y it s  associatio n wit h a  rubbe r 
mouse -  perhap s i t  wa s playin g wit h it . 

S o me studie s hav e show n that ,  upo n encounterin g 
th e ambiguously-attachin g preposition ,  reader s ten d t o 
prefe r  th e VP-attachmen t  (Altmann ,  1986 ;  Frazier , 
1978 ;  Rayner ,  e t  al. ,  1983) .  Tha t  is ,  whe n th e 
sentenc e i s  mor e plausibl y a n NP-attachmen t  (i.e. , 
"Johnn y attacke d th e ca t  wit h th e shor t  hair") ,  reader s 
find  themselve s "garden-pathed "  whe n the y reach  th e 
disambiguatin g regio n {"shor t  hair") . 

Th e predominanc e o f  th e VP-attachmen t  bia s ha s 
bee n interprete d a s evidenc e fo r  th e mininia l 
attachmen t  principl e (Frazier ,  1978 ,  1987) .  Thi s 
explanatio n rest s o n th e fac t  tha t  th e constituen t 
structur e o f  th e NP-attache d sentenc e contain s mor e 
node s an d mor e dept h o f  branchin g tha n th e 
constituen t  structur e o f  th e VP-attache d version .  I t  i s 
claime d that ,  regardles s o f  context ,  th e sentenc e 
processo r  wil l  initiall y  commi t  t o th e structurall y 
les s comple x attachment . 

I n response  t o this ,  Altman n &  Steedma n (1988 ) 
propose d wha t  i s  n o w generall y know n a s th e 
Referentia l  Theor y o f  syntacti c disambiguation . 
Thei r  principl e o f  referential  suppor t  (derive d fro m 
Crai n &  Steedman' s (1985 )  principl e o f  referential 
success )  i s base d o n th e assumption s tha t  a  definit e 

^  Readin g time s ar e measure d eithe r  b y a  self-pace d 
readin g tas k i n whic h th e subjec t  presse s a  butto n t o 
presen t  eac h successiv e wor d o r  phras e i n th e sentence , 
or  b y monitorin g eye-movement s an d fixatio n duration s 
whil e th e subjec t  read s tex t  o n a  compute r  screen . 

^  Thi s i s calle d a  "garden-path" .  I t  i s assume d tha t  th e 
reade r  mus t  the n reinterpre t  th e syntacti c an d themati c 
relation s o f  th e sentence ,  whic h take s additiona l 
processin g time . 
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N P {e.g .  "th e cat" )  presuppose s th e existenc e o f  a 
uniqu e referen t  i n th e discours e model ,  an d whe n a 
definit e N P i s encountered ,  th e reade r  attenopt s t o lin k 
i t  t o th e appropriat e entit y i n he r  discours e model . 
W h en th e syntacticall y ambiguou s prepositio n "with " 
i s encountered ,  bot h attachment s ar e considere d i n 
paralle l  an d thei r  presupposition s weighed .  Th e VP -
attachment ,  o r  simpl e N P analysis ,  "attacke d th e ca t 
wit h (instrument) "  maintain s th e previou s 
presuppositio n o f  a  uniqu e referent .  However ,  th e 
NP-attachment ,  o r  comple x N P analysis ,  'attacke d 
th e ca t  wit h (attribute) "  presuppose s mor e tha n on e 
cat  i n th e discours e model ,  t o on e o f  whic h a 
distinguishin g referenc e i s bein g made .  Thu s whe n 

th e contex t  contain s zer o cats ^  o r  on e cat .  th e V P -
attachmen t  uphold s th e correc t  presupposition .  O n 
th e othe r  hand ,  whe n th e contex t  contain s tw o o r 
mor e cats ,  onl y th e NP-attachmen t  uphold s th e 
correc t  presupposition .  Hence ,  th e reader' s attachmen t 
preferenc e i s modulate d b y referentia l  pragmatics ,  no t 
by syntacti c complexity . 

T o experimentall y tes t  thi s theory ,  Altman n & 
Steedma n (1988 )  manipulate d discours e context s s o 
tha t  the y ha d eithe r  on e o r  tw o referent s fo r  th e 
definit e N P precedin g th e ambiguou s P P ("th e cat "  i n 
"Johnn y attacke d th e ca t  with...") .  Fo r  example ,  on e 
versio n o f  a  contex t  woul d contai n tw o possibl e 
referent s fo r  th e definit e N P :  a  ca t  tha t  ha s shor t  hai r 
and a  ca t  tha t  ha s lon g hair ,  whil e th e othe r  versio n 
woul d contai n on e suc h referent :  a  ca t  tha t  ha s shor t 
hai r  an d a  do g tha t  ha s lon g hair .  I t  wa s demonstrate d 
that ,  whil e a  1-NP-Referen t  contex t  di d no t  chang e 
th e VP-attachmen t  bia s i n th e targe t  sentence ,  a  2 -
NP-Referen t  contex t  produce d a  clea r  preferenc e fo r 
NP-attachmen t  i n th e targe t  sentenc e (Altman n & 
Steedman ,  1988 ;  Spivey-Knowlton ,  1991) . 

However ,  Al tman n &  Steedman' s referentia l 
explanatio n o f  thei r  findings,  thoug h mor e explici t 
tha n broade r  accounts ,  m a y b e to o narrowl y focused . 
A les s restrictive ,  albei t  mor e vague ,  explanatio n o f 
thi s resul t  i s  simpl y tha t  the y hav e se t  u p a  minima l 
pai r  o f  entitie s i n contex t  betwee n whic h onl y a n N P -
attachmen t  ca n discriminate .  Thei r  context s 
systematicall y begi n b y introducin g a  characte r 
carryin g a n instrumen t  o r  too l  (" A burgla r  brok e int o 
a ban k carryin g som e dynamite.") ,  hi s intentio n i s 
state d ("H e planne d t o blo w ope n a  safe.") ,  an d the n 
th e on e o r  tw o N P referent s ar e introduce d ("H e sa w a 
saf e whic h ha d a  ne w loc k an d a  strongbox/sttf e whic h 
ha d a n ol d lock.") .  Asid e fro m settin g u p tw o 
referents ,  suc h a  contex t  m a y als o se t  u p a  kin d o f 
conceptua l  uncertaint y i n whic h th e reade r  anticipate s 

that ,  sinc e th e burgla r  planne d t o blo w ope n a  safe , 
he' s goin g t o hav e t o pic k on e t o blo w ope n first. 
Th e reade r  wil l  expec t  t o b e tol d whic h saf e th e 
burgla r  decide d t o blo w up .  Assumin g tha t  th e 
subjec t  begin s th e targe t  sentenc e wit h th e specifi c 
goa l  o f  discriminatin g betwee n th e entitie s o f  thi s 
suspende d minima l  pair ,  immediat e effect s o f  a n N P -
attachmen t  expectatio n shoul d b e observed .  Thi s ide a 
tha t  discours e m a y produc e expectation s fo r  greate r 
specificit y i n particula r  aspect s o f  upcomin g 
informatio n make s unnecessar y th e distinctio n 
betwee n presupposition s o f  th e simpl e an d comple x 

definit e N P . ^  Thi s proposa l  als o make s th e 
predictio n tha t  settin g u p a  minima l  pai r  o f  event s 

shoul d increas e th e preferenc e fo r  VP-attachment. ^ 
Extendin g th e logi c above ,  a  contex t  tha t  introduce s 
tw o possible ,  bu t  yet-to-occur .  event s shoul d creat e 
an expectatio n tha t  the y wil l  b e distinguishe d i n th e 
descriptio n o f  subsequen t  relate d events .  Attachin g a 
P P t o th e V P i s a  c o m m o n w a y t o conve y mor e 
detai l  o f  th e event . 

T h e Exper imen t 

Recent findings by Taraban & McClelland (1988) 
hav e als o warrante d a  theor y o f  syntacti c 
disambiguatio n tha t  i s ver y differen t  fi"om  th e singl e 
encapsulate d rul e (Minima l  Attachment )  propose d b y 
Frazie r  an d colleagues .  Taraba n &  McClellan d (1988 ) 
argu e that ,  i n conjunctio n wit h certai n prepositions , 
some verb s m a y produc e stron g expectation s fo r 
particula r  themati c role s tha t  woul d b e violate d b y 
attachin g th e P P t o th e verb .  Th e resul t  woul d b e a n 
indirec t  preferenc e fo r  NP-attachment ,  eve n i n th e 
absenc e o f  a  context .  Unlik e Minima l  Attachment , 
however ,  thi s hypothesi s doe s no t  explicitl y  exclud e 
simultaneou s influence s f ro m context .  T o 
experimentall y suppor t  thi s hypothesis ,  Taraba n & 
McClellan d (1988 )  demonstrate d tha t  th e themati c 
rol e biase s o f  severa l  ver b -  nou n -  prepositio n 
combinations ,  a s indicate d b y sentenc e completio n 
an d ratin g tasks ,  accuratel y predicte d attachmen t 
biase s i n self-pace d reading .  The y constructe d a  smal l 

^  I n a  contex t  tha t  conUin s n o cat s a t  al l  [o r  i n th e 
absenc e o f  context ,  a s i n Rayne r  e t  al .  (1983) ]  i t  i s 
assumed tha t  th e reade r  will ,  upo n readin g th e definit e 
NfP,  "create "  a  singl e uniqu e referen t  i n he r  discours e 
model ,  thu s biasin g he r  towar d th e simpl e N P analysis . 

^  I n fact ,  som e preliminar y findings  (Spivey-Knowlto n 
& Sedivy ,  i n preparation )  indicat e that ,  i n th e absenc e o f 
context ,  Altman n &  Steedman' s stimul i  hav e a 
significant ,  thoug h smaller ,  VP-attachmen t  bia s eve n 
when th e N P i s indefinite .  A s indefinit e r4P s can y n o 
presuppositions .  Referentia l  Theor y predict s n o 
attachmen t  preferenc e fo r  suc h sentences . 
^  Becaus e i t  ha s bee n argue d tha t  tens e o f  th e ver b ca n b e 
treate d a s referentia l  (Webber .  1988) .  i t  i s  conceivabl e 
tha t  th e V P referent s i n contex t  ma y ac t  a s individual s t o 
one o f  whic h th e V P i s referring .  Thi s ma y b e th e basi s 
upo n whic h a  reformulatio n o f  th e principl e o f  referentia l 
suppor t  ma y accoun t  fo r  a  VP-attachmen t  bia s du e t o 2 
VP referent s i n context . 
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set  o f  nove l  sentence s t o compar e wit h thos e o f 
Rayne r  e t  al .  (1983) .  an d showe d tha t  th e attachmen t 
preference s wer e nearl y equa l  an d opposite . 

Wit h th e oppositio n o f  thes e tw o group s o f 
sentence s i n mind ,  thi s experimen t  compare d context s 
tha t  containe d on e M P referent  an d on e V P referent 
wit h context s tha t  containe d on e N P referent  an d tw o 
VP referents .  Accordin g t o discourse-drive n slnictura l 
expectations ,  th e latte r  contex t  shoul d bia s th e reader 
towar d a  VP-attachmen t  T o examin e effect s o f  thes e 
context s o n sentence s tha t  hav e context-fre e V P -
attachmen t  biase s an d thos e tha t  hav e context-fre e 
NP-attachmen t  biases ,  stimul i  fro m Rayner ,  e t  al . 
(1983 )  an d Taraba n &  McClellan d (1988 )  wer e use d 
as targe t  sentences .  Becaus e Taraba n &  McClelland' s 
stimul i  wer e specificall y constructe d t o hav e themati c 
rol e expectation s tha t  bia s th e reader  towar d a n NP -
attachment ,  an d Rayne r  e t  al .  stimul i  wer e no t 
constructe d wit h suc h themati c factor s i n mind ,  i t  wa s 
possibl e tha t  th e context s migh t  hav e differen t  effect s 
on th e tw o groups  o f  stimuli .  Nonetheless ,  evidenc e 
fo r  a n increas e i n preferenc e fo r  VP-attachmen t  tha t  i s 
due t o havin g tw o V P referents  i n contex t  would ,  a t 
th e ver y least ,  requir e a n extensio n o f  th e principl e o f 
referential  suppor t 

M e t h o d 

CONTEXT: 

One da y o n th e subway ,  a  ki d go t  o n 

carryin g a  weapo n i n eac h hand .  H e 

almos t  hi t  someon e b y swingin g a  whi p 

and pretende d t o threaten/hi t  someon e 

els e usin g a  basebal l  bat .  The n h e 

starte d t o approac h th e peopl e sittin g 

next  t o me .  Ther e wa s a  gir l  wh o ha d a 

war t  an d a  bo y wh o ha d a  scar . 

TARGET: 

That  ki d hi t  th e gir l  wit h a  wart/whi p 

befor e h e go t  of f  th e subway . 

Figure 1. The 2 VP referent context 
contain s M t  an d hit ,  whil e th e 1  V P referent 
contex t  contain s hi t  an d threaten .  Th e N P 
attache d targe t  ha d wart ,  an d th e V P attache d 
versio n ha d whip .  Thi s targe t  sentenc e wa s 
take n fro m Rayne r  e t  al .  (1983) . 

experimenta l  an d fille r  trial s wa s randomize d wit h th e 
fu^ t  6  trial s bein g fillers ,  t o giv e th e subjec t  practice . 
An open-ende d comprehensio n questio n followe d eac h 
trial .  Readin g time s wer e recorde d fo r  th e disambig -
uatin g nou n {war t  o r  whip )  an d fo r  th e nex t  fou r 
words . 

Subjects .  Twenty-fou r  undergraduate s o f  th e 

Universit y o f  California ,  Sant a Cru z participate d i n 
th e experimen t  fo r  cours e credit .  Al l  subject s wer e 
nativ e Englis h speakers . 

Stimuli and Design. Sixteen context pairs were 

constructe d t o accompan y sixtee n targe t  sentenc e 
pairs .  Eigh t  o f  th e targe t  pair s wer e take n fro m 
Rayner ,  e t  al .  (1983 )  an d eigh t  wer e take n fro m 
Taraba n &  McClellan d (1988) .  Referen t  orde r  wa s 
counterbalance d acros s stimul i  t o avoi d a  referen t 
recenc y effec t  (Clifto n &  Ferreira ,  1989) .  Sixtee n 
fille r  stimul i  wer e constructe d wit h context s an d 
target s tha t  wer e superficiall y  simila r  t o th e 
experimenta l  stimuli .  T o minimiz e th e differenc e 
betwee n th e tw o contexts ,  th e 1-VP-referen t  contex t 
was forme d b y substitutin g th e secon d candidat e 
referen t  wit h a n alternat e verb .  T o avoi d lexica l 
primin g effects ,  th e structurall y ambiguou s 
prepositio n i n a  targe t  sentenc e wa s no t  include d i n 
th e correspondin g contex t  paragraph .  Se e Figur e 1 . 

Procedure. Contexts were presented in full on an 80-

colum n compute r  scree n b y a n I B M P C .  Targe t 
sentence s wer e subsequentl y presente d i n a  non -
cumulativ e wcffd-by-wor d self-pace d movin g windo w 
fashio n (Just ,  Caipente r  &  Woolley ,  1982) .  Orde r  o f 

R e s u l t s 

A repeated-measures analysis of variance (ANOVA) 
was compute d fo r  th e answer s t o th e comprehensio n 
questions .  A  mai n effec t  o f  Targe t  Attachmen t  wa s 
observe d suc h tha t  N P attachment s produce d mor e 
error s (9.4% )  tha n di d V P attachment s (1.6%) : 
Fl(l,16)=10.99 .  p<.005 ;  F2 (  1,8) = 11.67 .  p<.005 . 
Thi s off-lin e resul t  i s  consisten t  wit h th e minima l 
attachmen t  principl e (Frazier .  1978.1987) . 

Dat a fo r  trial s i n whic h th e subjec t  gav e a n 
incorrec t  answe r  t o th e comprehensio n questio n 
(5.5% )  wer e exclude d ftom  th e readin g tim e analysis . 
Trial s i n whic h readin g tim e wa s greate r  tha n 2. 5 
standar d deviation s fro m th e mea n fo r  a  give n wor d 
positio n (2.1% )  wer e als o excluded . 

A repeated-measures  A N O V A collapsin g acros s 
recorde d wor d position s revealed  a  hin t  o f  a  three-wa y 
interactio n o f  Sentenc e Sourc e (Rayne r  e t  al .  / 
Taraba n &  McClelland )  X  Contex t  Bia s (1-VP -
Rcferen t  /  2-VP-Refercnts )  X  Targe t  Attachmen t  (NP -
attache d /  VP-attached) .  I t  appeare d tha t  a n increas e i n 
th e V P attachmen t  bia s du e t o 2  V P referent s i n 
contex t  wa s eviden t  i n Rayne r  e t  al.' s  sentence s bu t 
not  i n Taraba n &  McClelland' s sentences .  However , 
planne d comparison s betwee n mean s showe d n o 
significan t  difference s i n readin g time . 
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D i s c u s s i o n 

Taraba n &  McClelland' s Sentence s 

1 V P Referen t 

• ^ — 2  V P Referent s 

500 n 

.450 -

400 -

350 

Rayne r  e t  al.' s  Sentence s 

A — 1  V P Referen t 

A — 2  V P Referent s 

NP-attache d VP-attache d 

Targe t  Attachmen t 

Figur e 2 .  Th e effec t  o f  a  secon d V P referen t 
i n contex t  o n readin g time s o f  th e 
disambiguatin g nou n i n NP-attache d an d VP -
attache d sentences .  Onl y smal l  difference s 
ar e see n wit h Taraba n &  McClelland' s 
sentences .  Bu t  wit h Rayne r  e t  al.' s 
sentences ,  a  robus t  interactio n betwee n 
contex t  an d attachmen t  i s observed .  Thi s 
differenc e i n contex t  effec t  betwee n th e 
stimulu s group s i s evidence d i n a  significan t 
three-wa y interactio n (se e text) . 

To tes t  fo r  a n immediat e effec t  o f  context ,  I 
conducte d a n analysi s o f  readin g time s fo r  th e 
disambiguatin g noun .  Thi s showe d a  mor e robus t 
interactio n o f  Sentenc e Sourc e X  Contex t  Bia s X 
Targe t  Attachment :  F/(l,16)=6.62 ,  p = . 0 2 ; 
f2(l,8)=4.34 ,  p=.0 7 (se e Figur e 2) .  Planne d 
compariso n protecte d t-test s indicate d that :  1 )  wit h 
Rayner  e t  al.' s  sentences ,  a  significan t  V P attachmen t 
bia s (NP-attache d vs .  VP-attached )  wa s observe d i n 
th e 2  V P referen t  contex t  (p<.01 )  bu t  n o significan t 
attachmen t  bia s wa s observe d i n th e 1-VP-referen t 
context ,  an d 2 )  Rayne r  e t  al.' s  VP-attache d target s 
wer e rea d faste r  whe n precede d b y a  2-VP-Referen t 
contex t  tha n whe n the y wer e precede d b y a  1-VP -
Referen t  contex t  (p<.01) . 

The natur e o f  th e differentia l  effect s betwee n stimulu s 
group s complicate s interpretatio n o f  th e data .  I 
initiall y  expecte d tha t  th e effec t  o f  th e secon d V P 
referen t  woul d b e mos t  visibl e i n Taraba n & 
McClelland's  stimul i  because ,  i n th e absenc e o f 
context ,  the y hav e a n NP-attachmen t  bias . 
Curiously ,  contex t  ha d n o effec t  o n th e readin g time s 
of  thes e sentences .  I n contrast ,  readin g time s fo r 
Rayne r  e t  al.' s  sentences ,  tha t  hav e a  VP-attachmen t 
bia s outsid e o f  context ,  wer e modulate d b y th e 
number  o f  V P referent s i n context . 

A possible ,  thoug h pos t  hoc ,  interpretatio n o f  thi s 
interactio n betwee n contex t  effec t  an d sentenc e sourc e 
derive s fro m a  differenc e i n themati c relation s tha t 
characteriz e th e VP-attache d version s o f  th e tw o 
group s o f  sentences .  I n si x o f  th e eigh t  sentence s 
fro m Rayne r  e t  al. ,  th e VP-attachmen t  entail s th e 
themati c tol e type ,  instrument .  Thus ,  th e 
correspondin g context s containe d tw o lik e event s tha t 
wer e distinguishe d b y thei r  instrument s (se e Figur e 
1) .  Conversely ,  o f  th e severa l  themati c role s tha t 
characteriz e th e VP-attachment s o f  Taraba n & 
McClelland' s stimuli ,  onl y on e sentenc e involve d a n 
instrumen t  role .  I t  i s  possibl e that ,  i n context , 
minima l  pair s o f  yet-to-occu r  event s tha t  ar e 
distinguishabl e b y thei r  instruments ,  rathe r  tha n b y 
location ,  manne r  o r  time ,  ar e mor e effectiv e i n 
producin g a  conceptua l  expectatio n fo r  greate r 
specificatio n o f  a  relate d VP .  Whethe r  on e accept s 
thi s pos t  ho c interpretatio n o f  th e difference s observe d 
betwee n sentenc e source s o r  not ,  th e fac t  remain s tha t 
an increas e i n VP-attachmen t  preferenc e i s observe d i n 
Rayne r  e t  al.' s  stimul i  du e solel y t o introducin g a 
secon d V P referen t  i n context . 

As state d before ,  a  contextua l  influenc e fro m 
havin g tw o yet-to-occu r  event s i n th e discours e doe s 
not  falsif y th e principl e o f  referentia l  support .  B y 
expandin g it s notion s o f  definit e referenc e an d 
pragmati c presuppositio n t o allo w ver b phrase s t o ac t 
i n muc h th e sam e wa y a s nou n phrases .  Referentia l 
Theor y migh t  b e abl e t o accoun t  fo r  thi s effect .  Suc h 
expansion ,  however ,  i s  jus t  a  smalle r  versio n (thoug h 
evolvin g i n th e sam e direction )  o f  exactl y wha t  I  a m 
proposing .  Graduall y expandin g a  highly-restricte d 
theor y eac h tim e a n effec t  i s  observe d tha t  i t 
previousl y rule d ou t  is ,  arguably ,  a  to o narrowl y 
focuse d approac h t o th e proble m tha t  ma y preven t  u s 
fro m considerin g othe r  fniitfu l  interpretations . 

Alternatively ,  a  muc h broade r  theor y ma y bette r 
characteriz e th e solutio n spac e wit h whic h w e hav e t o 
work .  Th e les s restrictiv e theor y o f  discourse-drive n 
structura l  expectation s readil y predict s appropriat e 
effect s from  2-NP-referen t  context s an d 2-VP-referen t 
contexts .  Thi s theor y posit s tha t  whe n a n explici t 
conceptua l  uncertaint y (suc h a s a  minima l  pai r  o f 
entitie s o r  events )  i s introduce d int o context ,  a  reade r 
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m ay develo p a n expectatio n fo r  conceptua l 
disambiguatio n tha t  woul d select ,  o n pragmati c 
grounds ,  betwee n alternative s o f  a  subsequen t 
ambiguity .  I f  th e reade r  encounter s a  syntacti c 
ambiguity ,  o f  whic h onl y on e alternativ e promise s t o 
dismabiguat e th e conceptua l  uncertainty ,  tha t 
syntacti c alternativ e wil l  b e th e preferre d structura l 
assignment . 

As a n exampl e o f  whe n modificatio n o f  th e V P 
woul d b e preferre d o n ground s o f  conceptua l 
uncertainty ,  conside r  a  contex t  i n whic h ther e i s a 
littl e boy ,  J immy ,  an d h e i s havin g dinne r  wit h th e 
Queen o f  England .  Jimmy' s mothe r  ha s instille d i n 
hi m a n overwhelmin g fea r  o f  th e consequence s o f  hi m 
usin g th e wron g utensi l  a t  th e wron g tim e i n th e 
presenc e o f  royalty .  A s deser t  come s around ,  h e 
break s int o a  col d swea t  becaus e h e can' t  remembe r 
whethe r  t o ea t  hi s cak e usin g th e for k farthes t  lef t 
fro m th e plat e o r  t o ea t  i t  usin g th e for k abov e th e 
plate .  (Here ,  w e hav e th e tw o possibl e event s 
betwee n whic h a  distinctio n i s crucial ,  a t  leas t  t o 
J i m m y and ,  perhaps ,  th e Queen. )  I f  w e late r  read , 
"Finally ,  J imm y at e som e cake.." ,  w e clearl y expec t 
t o b e tol d th e importan t  discriminatin g information , 
not  whic h cak e h e ate ,  bu t  whic h for k h e used . 

Eac h o f  thes e minima l  pai r  context s n o doub t  ha s a 
differen t  degre e o f  influenc e o n attachmen t  preference . 
Th e principl e o f  referentia l  support ,  however ,  ha s n o 
obviou s wa y o f  accountin g fo r  thi s variability .  Th e 
degre e o f  mutua l  exclusivit y betwee n tw o entitie s o r 
event s i s likely ,  accordin g t o th e theor y o f  discourse -
drive n structura l  expectations ,  t o modulat e th e 

strengt h o f  th e contex t  effect. ^  Fo r  a n extrem e 
example ,  i n a  2-NP-Referen t  contex t  tha t  contain s 
tw o gun s an d someon e intend s t o pul l  th e trigge r  o n 
someone else ,  a  cas e o f  on e gu n havin g bullet s an d 
th e othe r  havin g blank s woul d produc e a  stronge r 
expectatio n fo r  entit y (o r  referent )  distinctio n (hence , 
modificatio n o f  th e N P "th e gun" )  tha n woul d a  cas e 
wher e on e gu n ha s .3 2 calibe r  bullet s an d th e othe r 
has .3 8 calibe r  bullets .  "Joh n picke d u p tw o guns ; 
on e tha t  ha d bullet s an d on e tha t  ha d blanks .  H e 
pointe d the m bot h a t  me .  Then ,  h e pulle d th e trigge r 
of  th e gu n with... " 

I n ligh t  o f  ver y recen t  evidenc e fo r  numerou s 
simultaneou s constraint s o n syntacti c ambiguit y 
resolution ,  suc h a s availabilit y  o f  syntacti c 
alternatives ,  frequenc y o f  co-occurrence ,  semanti c 
plausibility ,  ̂ 4 P definiteness ,  referentia l  an d tempora l 
contexts ,  nou n animacy ,  an d ver b subcategorizatio n 
informatio n (Burges s &  Tanenhaus ,  i n preparation ; 
Hindl e &  Rooth ,  1990 ;  McDonald ,  1992 ;  Pearlmutte r 
& McDona ld ,  1992 ;  Spivey-Knowlto n &  Sedivy ,  i n 

preparation ;  Spivey-Knowlto n e t  al. ,  1992 ;  Trueswel l 
& Tanenhaus ,  1991 ,  thi s volume ;  Trueswell ,  e t  al. , 
1989 ;  Trueswell ,  Tanenhau s &  Kello ,  i n preparation) , 
i t  woul d b e impruden t  t o argu e tha t  th e principl e o f 
referentia l  suppor t  i s  completel y wrong ,  or ,  fo r  tha t 
matter ,  tha t  th e minima l  attachmen t  principl e i s 
completel y wrong .  I n fact ,  wit h respec t  t o thes e tw o 
opposin g theories ,  result s fro m experiment s 
manipulatin g definitenes s o f  th e N P tha t  precede s th e 
PP sugges t  tha t  Minima l  Attachment' s prediction s 
fai l  precisel y wher e Referentia l  Theory' s succeed ,  an d 
vic e vers a (Spivey-Knowlto n &  Sedivy ,  i n 
preparation) .  (However ,  th e effect s predicte d b y 
Minima l  Attachmen t  ca n als o b e accounted  fo r  b y 

othe r  factors.̂ )  W e find  that ,  contrar y t o Referentia l 
Theor y an d i n accordanc e wit h Minima l  Attachment , 
NP-attache d sentence s wit h indefinit e N P s elici t 
significan t  garden-paths .  However ,  contrar y t o 
Minima l  Attachmen t  an d i n accordanc e wit h 
Referentia l  Theory ,  NP-attache d sentence s wit h 
definit e N P s elici t  significantl y large r  garden-path s 
tha n thos e wit h indefinit e NPs . 

Give n thi s reliabl e effec t  o f  N P definitenes s (th e 
backbon e o f  Referentia l  Theory) ,  I  d o no t  wis h t o 
subsum e th e principl e o f  referentia l  suppor t  a s a n 
epiphenomeno n o f  discourse-drive n structura l 
expectations .  Th e tw o theories ,  however ,  ar e b y n o 
means completel y separable .  Finding  an d testin g 
thos e place s wher e th e theorie s clearl y diverg e (e.g. , 
NP definiteness ,  continuou s degre e o f  constraint )  wil l 
be a  challeng e fo r  th e future . 

Thi s examinatio n o f  discourse-drive n structura l 
expectation s i s i n it s initia l  stage s an d need s a  grea t 
dea l  mor e refinement .  Futur e wor k wil l  requir e 
independen t  measure s o f  th e specificit y o f  th e 
expectatio n set ,  suc h a s sentenc e completio n an d 
ratin g tasks .  Th e resultin g norme d rang e o f  strongly -
constrainin g t o weakly-constrainin g context s mus t 
the n m a p appropriatel y ont o degre e o f  contex t  effec t 
i n on-lin e readin g tim e results .  Moreover , 
demonstratin g contex t  effect s wit h targe t  sentence s 
tha t  contai n indefinit e N P s woul d b e compellin g 
evidenc e fo r  a  theor y tha t  i s  broade r  tha n th e principl e 
of  referentia l  support .  Th e presen t  resul t  i s  a  first 
ste p i n finding  th e applicabilit y  o f  on e suc h "broade r 
theory "  an d developin g way s t o tes t  it .  Thi s lin e o f 
wor k ha s eventua l  implication s fo r  th e issu e o f 
modularit y i n languag e processin g an d fo r  th e genera l 
goa l  o f  findin g wha t  source s o f  informatio n ar e 
importan t  i n sentenc e processin g a t  an y stage ,  earl y 
or  late . 

°  Th e greate r  effec t  fro m event s tha t  ar e distinguishe d b y 
instrumen t  roles ,  mentione d above ,  ma y b e du e t o thei r 
mutua l  exclusivit y bein g mor e salien t  tha n tha t  o f  event s 
tha t  ar e distinguishe d b y location ,  manne r  o r  tim e roles . 

'  Minima l  Attachment' s prediction s fo r  PP-ambiguitie s 
wil l  ofte n coincid e wit h othe r  locally-determine d 
account s o f  attachmen t  preference ,  suc h a s themati c rol e 
expectation s (Taraba n &  McClelland ,  1988 )  an d 
frequenc y o f  co-occurrenc e (Hindl e &  Rooth ,  1990) . 
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