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Abstrac t 

This study evaluates the effect of presuppositional 
informatio n associate d wit h contrastiv e stres s o n on-lin e 
languag e processing .  A n eye-trackin g methodolog y wa s 
used ,  i n whic h ey e movemen t  latencie s t o rea l  object s i n 
a visua l  displa y ar e take n a s a  measur e o f  on-lin e 
referenc e resolution .  Result s indicat e tha t  presuppose d 
contras t  set s ar e bein g compute d on-line ,  an d ca n b e use d 
t o spee d referenc e resolutio n b y narrowin g th e referentia l 
domai n o f  a n utterance .  I n addition ,  presuppose d contras t 
set s appea r  t o pla y a  rol e i n managin g attentio n i n th e 
processin g o f  a  discourse . 

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

There is a growing awareness in the field of formal 
semantic s tha t  presuppositiona l  phenomena ,  whic h hav e 
traditionall y bee n relegate d t o a n extralinguisti c pragmati c 
component ,  ar e i n fac t  necessar y fo r  a  complet e semanti c 
characterizatio n o f  a  variet y o f  linguisti c constructions . 
The recen t  theoretica l  emphasi s o n th e interpla y betwee n 
asserte d an d presuppose d level s o f  meanin g lead s t o som e 
interestin g question s regardin g th e interactio n o f  thes e level s 
of  meanin g i n th e on-lin e processin g o f  language .  Fo r 
instance ,  i t  become s importan t  t o determin e whethe r 
presuppositiona l  informatio n i s  readil y accessibl e t o th e 
processin g system ,  an d i f  so ,  whethe r  i t  i s  availabl e on-lin e 
fo r  immediat e interpretation .  S o m e recen t  psycholinguisti c 
wor k indicate s tha t  specifi c  presupposition s associate d wit h 
th e interpretatio n o f  definit e nou n phrase s hav e immediat e 
effect s o n th e resolutio n o f  temporar y syntacti c ambiguitie s 
(e.g .  Altman n &  Steedman ,  1988 ;  Britt ,  1994 ;  Grai n & 
Steedman ,  1985 ;  Spivey-Knowlto n &  Sedivy ,  i n press) . 

Thi s pape r  i s primaril y concerne d wit h th e processin g 
rol e o f  presuppositiona l  informatio n i n th e interpretatio n o f 
contrastiv e focus .  Recen t  semanti c analyse s hav e converge d 

on a  representatio n o f  contrastiv e focu s involvin g th e 
integratio n o f  asserte d an d presuppose d informatio n (e.g . 
Rooth ,  1992 ;  Kratzer ,  1991 ;  Krifka ,  1991) .  I n parUcular , 
thes e theorie s hav e attempte d t o formaliz e th e genera l 
observatio n tha t  contrastiv e focu s construction s ar e use d no t 
onl y t o provid e informatio n abou t  th e materia l  tha t  i s 
focused ,  bu t  als o t o provid e informatio n abou t  th e 
relationshi p betwee n th e focuse d elemen t  an d s o m e 
presuppose d se t  o f  contrastin g entities .  Fo r  instance ,  i f  a 
speake r  wer e t o asser t  " J O H N like s tofu" ,  wit h contrastiv e 
stres s o n "John "  (a s indicate d b y capita l  letters) ,  thi s 
utteranc e woul d likel y b e understoo d a s drawin g a 
compariso n betwee n John' s attitude s toward s tof u o n th e on e 
hand ,  an d thos e o f  a  presuppose d an d contextuall y salien t 
grou p o f  peopl e o n th e othe r  hand .  Thi s understandin g 
arise s fro m a n interactio n betwee n asserte d an d presuppose d 
level s o f  meaning .  Th e dua l  representatio n o f  meanin g i s 
crucia l  t o curren t  semanti c approache s t o contrastiv e focus . 
Thi s ca n b e see n b y observin g th e semanti c effect s o f 
varyin g th e placemen t  o f  focus .  Fo r  instance ,  a  sentenc e 
suc h a s "Joh n onl y like s T O F U fo r  breakfast "  ca n b e 
paraphrase d a s meanin g tha t  ther e ar e n o food s tha t  Joh n 
like s fo r  breakfas t  othe r  tha n tofu .  Th e lexica l  conten t  o f 
th e sentenc e (an d therefor e it s asserte d propositiona l  content ) 
ca n b e kep t  unchange d whil e varyin g th e locatio n o f  th e 
focu s (whic h reflect s a  chang e i n th e presuppositiona l 
content )  a s i n th e sentenc e "Joh n onl y like s tof u fo r 
B R E A K F A S T'  whic h mean s roughl y tha t  ther e ar e n o 
meal s othe r  tha n breakfas t  fo r  whic h Joh n enjoy s eatin g 
tofu .  Thi s chang e i n th e presuppositiona l  informatio n 
exert s a  clea r  chang e i n th e semantic s o f  th e sentence .  Thus , 
th e forme r  sentenc e i s automaticall y fals e unde r  condition s 
wher e Joh n als o like s t o ea t  egg s fo r  breakfast ,  wherea s th e 
latte r  ca n b e tru e unde r  th e sam e conditions .  I n orde r  t o 
captur e th e trut h conditiona l  effect s o f  focus ,  Rooth' s (1992 ) 
analysi s make s us e o f  th e pragmati c notio n o f  a  presupp)ose d 
contras t  se t  agains t  whic h th e asserte d conten t  mus t  b e 
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evaluated .  T h e contras t  se t  i s  derive d essentiall y  b y 
replacin g th e focuse d elemen t  i n th e sentenc e wit h a 
variable .  Wit h respec t  t o th e sentenc e "Joh n onl y like s 
T O FU fo r  breakfast" ,  th e contras t  se t  consist s o f  entitie s 
tha t  ca n serv e a s th e variabl e fo r  x  i n "Joh n eat s x  fo r 
breakfast "  (i.e .  food s tha t  ca n b e eate n fo r  breakfast) .  Th e 
contras t  se t  serve s a s th e inpu t  domai n fo r  th e interpretatio n 
of  th e focus-sensitiv e wor d "only" ,  yieldin g a n interpretatio n 
whic h state s that ,  o f  th e member s o f  th e contras t  set ,  tof u i s 
th e onl y entit y tha t  Joh n like s t o ea t  fo r  breakfast .  I n th e 
sentenc e "Joh n onl y eat s tof u fo r  B R E A K F A S T ' ,  o n th e 
othe r  hand ,  th e contras t  se t  consist s o f  meal s tha t  migh t 
involv e th e eatin g o f  tofu . 

Thi s discussio n o f  th e analysi s o f  focu s demonstrate s 
th e centra l  rol e o f  presuppositionally-base d informatio n i n 
arrivin g a t  a  semantic  analysi s o f  focus-relate d constructions . 
Th e centralit y o f  presuppositiona l  informatio n suggest s a 
mor e prominen t  rol e fo r  presuppositio n tha n ha s frequentl y 
bee n assumed .  I n particular ,  i t  suggest s tha t  semanti c 
interpretatio n m a y b e representationally ,  an d perhap s 
temp)orall y dependen t  uf)o n th e processin g o f  certai n kind s o f 
pragmati c information .  I n traditiona l  processin g model s 
(e.g .  Forster ,  1979) ,  i t  ha s bee n claime d tha t  pragmati c 
informatio n i s processe d a t  th e lates t  stag e o f  languag e 
processing .  I n thi s paper ,  w e wil l  presen t  experimenta l 
evidenc e fro m ey e movement s t o object s i n a  visua l  mode l 
whic h sugges t  tha t  presuppositiona l  informatio n tha t  i s 
intonationall y marke d i s use d immediatel y i n th e mappin g 
of  referentia l  phrase s t o rea l  object s i n a  visua l  model . 

E x p e r i m e n t  1 :  E v i d e n c e fo r  C o n t r a s t  Se t s 

i n O n - L i n e P r o c e s s i n g 

The study reported in this paper makes use of a new 
eye-trackin g techniqu e tha t  i s  currentl y bein g adapte d fi x  us e 
i n experimenta l  wor k wit h spoke n languag e (Tanenhaus , 
Spivey-Knowlton ,  Eberhar d &  Sedivy ,  i n press) .  Thi s 
techniqu e employ s a n eye-trackin g devic e tha t  i s mounte d 
ont o a  helme t  an d wor n b y th e subjec t  throughou t  th e 
experiment ,  allowin g fo r  unrestricte d hea d movemen t  b y th e 
subject .  Th e subjec t  sit s i n fron t  o f  a n arra y o f  object s 
presente d o n a  table-to p o r  uprigh t  boar d an d manipulate s 
object s i n respons e t o instruction s fro m th e experimenter . 
Th e object s i n th e visua l  displa y correspon d t o th e discours e 
referent s i n th e experimenta l  instructions .  T h e ey e 
movement s o f  th e subjec t  ar e monitore d throughou t  th e 
experiment ,  allowin g fo r  precis e observatio n o f  th e locatio n 
of  th e subject' s gaz e an d th e poin t  i n tim e a t  whic h ey e 
movement s ar e launche d i n respons e t o th e experimenter' s 
instructions . 

A numbe r  o f  factor s togethe r  m a k e thi s methodolog y 
particularl y well-suite d fo r  studyin g th e on-lin e 
interpretatio n o f  referentia l  phrases .  Firs t  o f  all ,  th e 
methodolog y relie s o n th e subjec t  bein g require d t o carr y ou t 
an actio n tha t  i s closel y linke d wit h a n experimenta l 
instruction .  Thi s ensure s tha t  th e visua l  contex t  i s  highl y 
relevan t  fo r  th e interpretatio n o f  th e targe t  utterance . 
Second ,  thi s paradig m result s i n a n ey e movemen t  recor d 
tha t  i s highl y informative ,  a s peopl e typicall y loo k a t  a n 

objec t  befor e reachin g fo r  i t  (Ballard ,  Hayho e &  Pelz ,  1995) . 
Thus ,  i t  i s  possibl e t o ge t  a  ver y precis e indicatio n o f  whic h 
objec t  i n th e displa y i s bein g understoo d a s th e intende d 
referen t  i n th e experimenta l  instruction ,  an d h o w lon g i t 
take s th e subjec t  t o proces s th e referentia l  phras e an d launc h 
an ey e movement ,  (i.e .  a  saccade )  t o th e understoo d referent . 

I n addition ,  thi s experimenta l  paradig m exploit s th e 
highl y incrementa l  natur e o f  languag e processing .  I t  i s  clea r 
fro m th e ey e movemen t  record s tha t  subject s attemp t  t o 
make earl y commitment s t o referent s base d o n a n integratio n 
of  th e linguisti c inpu t  an d th e visua l  cue s availabl e i n th e 
display .  Ey e movement s t o object s ar e ver y closel y time -
locke d t o th e poin t  i n th e utteranc e wher e th e referen t 
becomes uniqu e wit h respec t  t o th e alternativ e possibilitie s 
define d b y th e visua l  contex t  togethe r  wit h th e speec h input . 
I n a  stud y reporte d i n Tanenhau s e t  al .  (i n press) ,  subject s 
wer e instructe d t o touc h object s tha t  wer e distinguishe d b y 
marking ,  color ,  an d shaj)e .  Fo r  instance ,  i n a  displa y 
consistin g o f  a  plai n re d square ,  a  plai n yello w rectangle ,  a 
plai n blu e squar e an d a  plai n pin k square ,  th e referen t  i n th e 
instructio n "Touc h th e plai n re d square "  ca n b e 
unambiguousl y identifie d a t  th e wor d "red" ,  a s ther e i s onl y 
on e objec t  i n th e displa y tha t  i s bot h plai n an d red . 
However ,  i f  th e displa y contain s mor e tha n on e objec t  tha t 
i s  bot h plai n an d re d (e.g .  a  plai n re d squar e an d a  plai n re d 
rectangle) ,  th e poin t  o f  disambiguatio n occur s onl y 
followin g th e wor d "square" .  Th e ey e movemen t  recor d 
showe d a  stron g sensitivit y t o th e poin t  o f  disambiguation , 
wit h th e mea n tim e t o launc h a  saccad e t o th e targe t  objec t 
bein g 25 0 m s fro m th e en d o f  th e wor d tha t  disambiguate d 
th e referent .  T h e weighin g o f  possibl e alternative s 
compatibl e wit h th e speec h inpu t  a t  a  certai n poin t  i n tim e 
i s see n eve n m o r e dramaticall y i n s o m e mor e recen t 
experimenta l  manipulation s usin g mor e comple x display s 
and longe r  referentia l  phrase s (Eberhard ,  Tanenhaus ,  Spivey -
Knowlto n &  Sedivy ,  1995) .  Unde r  thes e conditions ,  w e 
observ e ey e movement s befor e th e poin t  o f  disambiguatio n 
t o object s whos e visua l  propertie s ar e consisten t  wit h th e 
Unguisti c descriptio n t o date . 

I n th e presen t  study ,  w e explore d th e contributio n o f 
presupposition s involve d i n th e interpretatio n o f  contrastiv e 
focu s t o on-lin e processin g o f  referentia l  expressions . 
Unlik e th e referentia l  presupposition s associate d wit h 
definit e expressions ,  presuppositiona l  informatio n relate d t o 
conu-astiv e focu s i s typicall y encode d intonationally ,  rathe r 
tha n lexically .  Thi s allow s fo r  th e opportunit y t o examin e 
th e effect s o f  prosodicall y marke d informatio n o n languag e 
processing .  I n particular ,  thi s stud y focuse d o n th e potentia l 
of  presuppositiona l  contras t  set s t o provid e constrainin g 
informatio n allowin g fo r  earl y disambiguatio n o f  referentia l 
phrases .  T o se e h o w thi s i s possible ,  conside r  th e exampl e 
experimenta l  displa y (la )  i n Figur e 1  below . 

The poin t  o f  disambiguatio n fo r  thi s displa y i n 
conjunctio n wit h th e instructio n "Touc h th e larg e re d square " 
i s a t  th e wor d "red" .  However ,  whe n contrastiv e stres s i s 
used ,  a s i n th e instructio n "Touc h th e L A R G E re d square" ,  a 
contras t  se t  i s  presumabl y computed ,  whic h consist s o f  th e 
larg e an d smal l  re d square s (b y virtu e o f  replacin g th e 
focuse d wor d "large "  wit h a  variable) .  I f  a  ccmtras t  se t 
consistin g o f  object s differin g onl y i n siz e i s compute d 
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quickl y enough ,  an d i s take n t o b e th e relevan t  domai n o f 
reference ,  th e phras e n o w beawne s disambiguate d prio r  t o 
th e wor d "red" ,  rathe r  tha n followin g it ,  a s th e relevan t 
domai n ha s onl y on e larg e object .  I n thi s experiment ,  w e 
looke d fo r  evidenc e o f  th e on-lin e computatio n o f  contriis t 
sets ,  an d thei r  effec t  o n th e incrementa l  interpretatio n o f 
referentia l  expressifflis .  W e predicte d tha t  conuastiv e stres s 
woul d spee d th e launchin g o f  saccade s t o a  referen t  i n a 
visua l  mode l  i n whic h th e intende d referen t  become s uniqu e 
at  a n earlie r  poin t  i n th e speec h strea m du e t o th e 
availabilit y  o f  a  sufficientl y restricte d contras t  set ,  a s i s th e 
cas e i n Figur e la. .  Thi s facilitator y effec t  o f  contrastiv e 
stres s shoul d no t  b e observe d fo r  a  visua l  displa y i n whic h 
contrastiv e stres s doe s no t  allo w fo r  sufficien t  domai n 
restrictio n t o provid e earl y disambiguation ,  a s i n Figur e lb , 
wher e th e entir e displa y serve s a s th e referentia l  domain , 
eve n whe n accompanie d b y a n instructio n involvin g 
contrastiv e stres s o n th e siz e adjective . 

I. a 

yello w 

re d 

l. b 

o 
blu e 

re d 

squares ,  an d triangles) .  Fo r  nin e o f  th e fiftee n subject s 
tested ,  eac h experimenta l  displa y containe d a  pai r  o f  object s 
differin g onl y i n size ,  a s i n Figur e 1  above .  Thes e display s 
wer e couple d wit h set s o f  experimenta l  instruction s spoke n 
by th e experimenter .  Ther e wer e thre e instruction s 
accompanyin g eac h display ,  wit h onl y th e firs t  countin g a s a 
critica l  instruction .  Eac h se t  o f  thre e instruction s wa s 
precede d b y th e instructio n "Loo k a t  th e cross" ,  i n orde r  t o 
m a ke sur e tha t  th e subjec t  fixate d o n th e sam e plac e 
precedin g eac h critica l  trial .  Critica l  c o m m a n d s varie d 
systematicall y a s t o whethe r  o r  no t  the y containe d 
contrastiv e stress .  Hal f  o f  th e instruction s wer e uttere d wit h 
contrastiv e stres s o n th e siz e adjectiv e (e.g .  Touc h th e 
L A R GE re d square") ,  an d th e othe r  hal f  o f  th e instruction s 
wer e uttere d wit h neutra l  intonation .  Ther e wer e si x item s 
i n eac h o f  th e tw o cells .  W e predicte d tha t  ey e movemen t 
latencie s woul d b e shorte r  w h e n th e accompanyin g 
instructio n wa s uttere d wit h contrastiv e stres s tha n whe n i t 
receive d neutra l  intonation .  Fo r  a  subse t  o f  th e subjects , 
we include d experimenta l  display s o f  tw o types :  eithe r  th e 
displa y containe d on e pai r  o f  object s differin g onl y i n size , 
as i n Figur e l a (i.e .  on e potentia l  contras t  set) ,  o r  i t 
containe d tw o pair s o f  minimall y contrastin g objects ,  (i.e . 
tw o potentia l  contras t  sets) .  Display s containin g tw o 
potentia l  contras t  set s wer e include d i n orde r  t o rul e ou t  a n 
alternativ e accoun t  o f  th e s a m e effect ,  i n whic h th e 
facihtator y effec t  o f  contrastiv e stres s o n th e siz e adjectiv e i s 
du e t o a n increas e i n th e salienc e o f  th e siz e dimension ,  an d 
therefor e a n increas e i n th e activatio n o f  th e subse t  o f  larg e 
entities ,  o f  whic h th e targe t  referen t  w a s a  member .  Fo r 
thes e displays ,  th e increase d salienc e accoun t  predict s tha t 
ther e shoul d b e equa l  facilitatio n du e t o stres s fo r  bot h 
displa y types ,  a s th e numbe r  o f  larg e object s i s equa l  i n bot h 
types .  However ,  unde r  th e contras t  se t  hypothesis , 
contrastiv e stres s shoul d no t  resul t  i n faste r  saccad e latencie s 
fo r  display s suc h a s Figur e lb ,  a s bot h contras t  set s mus t  b e 
considere d a s potentia l  domains ,  whic h i s equivalen t  t o 
considerin g th e entir e display .  T h e stres s manipulatio n wa s 
aosse d wit h th e displa y typ e manipulation ,  yieldin g fou r 
cell s wit h thre e item s i n eac h cell .  W e predicte d a n 
interactio n betwee n th e presenc e o r  absenc e o f  contrastiv e 
stfes s an d displa y type .  Al l  o f  th e experimenta l  display s 
wer e embedde d wit h a n equa l  numbe r  o f  fille r  display s an d 
accompanyin g set s o f  instructions . 

P r o c e d u r e 

Figur e 1 :  T w o exampl e visua l  display s servin g a s visua l 
context s fo r  instruction s i n Exp. l 

Material s 

Th e visua l  display s m a d e us e o f  arrangement s o f  fou r 
cardboar d shape s varyin g alon g th e dimension s o f  siz e (larg e 
and small) ,  colo r  (red ,  yello w an d blue) ,  an d shap e (circles , 

Whil e th e subjec t  followe d instruction s t o touc h object s 
i n th e workspace ,  ey e movemen t  dat a wa s recorde d usin g a 
lightweigh t  Applie d Scientifi c  Laboratorie s ( A S L )  head -
mounte d video-base d trackin g system .  T h e camer a 
provide s a n infrare d imag e o f  th e ey e a t  6 0 Hz .  Monocula r 
ey e positio n i s determine d b y monitorin g th e location s o f 
th e cente r  o f  th e pupi l  an d th e corne a reflection .  A  scen e 
camer a i s mounte d o n th e sid e o f  th e helmet ,  providin g a n 
imag e o f  th e subject' s field  o f  view .  Calibratio n i s carefull y 
monitore d throughou t  eac h trial ,  an d mino r  adjustments  ar e 
occasionall y mad e betwee n trials . 
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A V C R recor d wa s m a d e fo r  eac h experimenta l  trial , 
consistin g o f  th e instruction s spoke n b y th e experimente r 
int o a  microphone ,  a s wel l  a s th e subject' s moment-by -
m o m e nt  gaz e fixatio n superimpose d ove r  th e scen e camer a 
image . 

Result s 

Latency data for trials in which the initial fixation was 
t o th e correc t  objec t  wa s analyze d fro m th e vide o tape s b y 
identifyin g th e beginning s an d end s o f  critica l  word s i n th e 
speec h strea m fo r  eac h trial ,  an d notin g th e tim e laps e 
betwee n th e critica l  speec h point s an d th e onse t  o f  a  saccad e 
t o th e intende d object .  Latencie s wer e measure d fro m th e 
onse t  o f  th e coIcm "  adjectiv e 

Result s o f  th e experimen t  conforme d t o th e prediction s 
generate d b y th e hypothesi s tha t  contras t  set s ar e use d on -
lin e t o constrai n th e interpretatio n o f  referentia l  expressions . 
W h en th e siz e adjectiv e o n th e first  instructio n wa s uttere d 
contrastively ,  latencie s t o launc h a  saccad e t o th e correc t 
referen t  wer e a n averag e o f  43 1 m s compare d t o 54 5 m s 
when th e instructio n ha d neutra l  intonation .  Thi s differenc e 
was reliabl e (F(l,14)=6.17 ,  p<.05) .  I n addition ,  a n A N O V A 
on th e subse t  o f  si x subject s fo r  w h o m w e include d display s 
containin g tw o potentia l  contras t  set s showe d a  reliabl e 
interactio n betwee n displa y typ e an d intonatio n typ e 
(F (  1,5) = 18.04 ,  p<.01) .  W h e n th e displa y containe d onl y 
on e potentia l  contras t  set ,  launc h latencie s wer e 47 2 m s . 
wit h contrastiv e stress ,  compare d t o 63 5 m s .  wit h neutra l 
intonation ,  wherea s fo r  display s containin g tw o potentia l 
contras t  sets ,  th e m e a n latencie s wer e 58 8 m s .  wit h 
contrastiv e stres s an d 55 5 ms .  wit h neutra l  intonation . 

Discussio n 

Results of this experiment show that under conditions 
wher e th e relevan t  contextua l  presupposition s require d fo r 
interpretin g contrastiv e focu s ar e met ,  th e presenc e o f 
contrastiv e stres s ca n facilitat e th e interpretatio n o f 
referentia l  phrases .  Th e facilitator y effec t  o f  contrastiv e 
stres s i s observe d onl y i n visua l  display s i n whic h 
computin g a  contras t  se t  allow s fo r  a  restrictio n o f  th e 
referentia l  domain .  Thi s dat a patter n rule s ou t  a n accoun t  i n 
whic h th e effec t  o f  contrastiv e stres s i s limite d t o a n increas e 
i n th e salienc e o f  th e focuse d property ,  withou t  referenc e t o a 
contras t  set .  Thes e result s provid e experimenta l  evidenc e fo r 
a centra l  rol e o f  presuppositio n i n interpretin g languag e on -
line . 

E x p e r i m e n t  2 :  A t t e n t i o n a l  f unc t i o n o f 

c o n t r a s t  set s 

As discussed above, the communicative goal of 
contrastiv e focu s i s t o provid e informatio n abou t  th e 
relationshi p betwee n th e focuse d elemen t  an d th e se t  o f 
contrastin g entities ,  a s wel l  a s t o provid e informatio n abou t 

th e focuse d element .  I n recognitio n o f  th e heav y 
informationa l  loa d associate d wit h contrastiv e focus ,  a 
number  o f  psycholinguisti c studie s hav e investigate d th e 
allotmen t  o f  attentiona l  resource s t o focuse d material .  Thes e 
studie s hav e foun d tha t  greate r  resource s ar e allotte d t o 
focuse d materia l  tha n unfocuse d material .  Fo r  instance , 
Birc h &  Rayne r  (1994 )  demonstrat e tha t  mor e tim e i s spen t 
readin g nou n phrase s tha t  ar e clefte d (i n focu s position )  tha n 
identica l  nou n phrase s tha t  occu r  i n presuppositionall y 
neutra l  sentences .  Cutle r  &  Fodo r  (1979 )  sho w tha t 
subject s ar e faste r  t o respon d t o a  targe t  phonem e occurrin g 
at  th e onse t  o f  a  focuse d wor d tha n a n unfocuse d word .  I n 
addition ,  recal l  o f  focuse d materia l  i s  superio r  t o recal l  o f 
unfocuse d materia l  (Birc h &  G a m s e y ,  i n press ;  Singer , 
1976) . 

However ,  t o date ,  ther e hav e bee n n o studie s examinin g 
th e attentiona l  statu s o f  entitie s i n th e contras t  se t  tha t  ar e 
not  explicitl y  referre d t o i n th e utterance .  Give n th e crucia l 
contributio n o f  th e contras t  se t  t o th e interpretatio n o f 
contrastiv e focu s constructions ,  i t  i s  reasonabl e t o 
hypothesiz e tha t  th e inclusio n o f  a n entit y i n th e contras t  se t 
heighten s it s sahence .  W e carrie d ou t  a  secon d experimen t 
t o investigat e thi s hypothesis . 

Material s a n d Procedur e 

This experiment used the same eye-tracking technique 
tha t  wa s use d i n Experimen t  1 .  W e reasone d tha t  difference s 
i n th e attentiona l  salienc e o f  referent s woul d b e reflecte d i n 
th e eas e o f  locatin g individua l  object s i n th e display ,  wit h 
highl y salien t  object s takin g les s tim e t o locat e tha n les s 
salien t  objects .  W e hypothesize d tha t  contrastiv e focu s 
woul d serv e t o heighte n th e salienc e o f  contras t  se t 
members ,  resultin g i n shorte r  ey e movemen t  latencies . 

As i n th e previou s experiment,  w e use d display s o f  fou r 
cardboar d shape s arrange d aroun d a  centra l  fixation  cross . 
Al l  o f  th e experimenta l  display s i n thi s experimen t 
containe d on e minima l  pai r  o f  shape s differin g onl y i n size , 
as i n Figur e l a above . 

Each targe t  instructio n wa s precede d b y a n instructio n t o 
loo k a t  on e m e m b er  o f  th e minima l  pair .  Th e stres s patter n 
of  thi s instructio n wa s manipulate d suc h tha t  hal f  o f  th e 
instruction s wer e uttere d wit h contrastiv e stres s o n th e siz e 
adjectiv e (e.g .  "Touc h th e L A R G E re d square" ,  wit h 
referenc e t o Figur e l a above) ,  an d hal f  o f  th e trial s wer e 
uttere d wit h neutra l  intonation .  Th e immediatel y followin g 
targe t  instructio n manipulate d th e identit y o f  th e targe t 
referent .  I n hal f  o f  th e trials ,  th e targe t  referen t  wa s th e 
contrastin g objec t  (e.g .  " N o w touc h th e smal l  re d one") ,  an d 
i n th e othe r  half ,  i t  wa s a n objec t  tha t  wa s outsid e o f  th e 
contras t  set ,  bu t  tha t  ha d th e sam e valu e fo r  th e siz e 
dimensio n a s th e contrastin g objec t  (e.g .  "Touc h th e smal l 
yello w triangle") .  Fo r  bot h targe t  referents ,  th e poin t  o f 
disambiguatio n wa s a t  th e wor d followin g th e siz e adjectiv e 
(i.e .  "one "  an d "yellow "  respectively) .  Thes e tw o 
manipulation s wer e crossed ,  t o yiel d fou r  cells ,  wit h fou r 
item s i n eac h cell .  1 6 filler  trial s wer e added ,  whic h wer e 
simila r  i n structur e t o th e experimenta l  trials ,  an d 
constructe d suc h that ,  ove r  th e cours e o f  th e experiment ,  th e 
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secon d instructio n i n tb e se t  referre d t o eac h objec t  i n th e 
displa y wit h equa l  probability ,  t o discourag e probability -
base d strategies .  W e predicte d tha t  contrastiv e stres s o n th e 
first  instructio n woul d spee d ey e movemen t  latencie s lo r 
contras t  se t  members .  However ,  contrastiv e stres s shoul d 
hav e n o effec t  o n ey e movemen t  latencie s fo r  instruction s 
referrin g t o unrelate d object s outsid e o f  th e contras t  set . 

Result s a n d Discussio n 

Results thus far (based on six subjects) are preliminary, 
but  suggestive .  A s predicted ,  th e presenc e o f  contrastiv e 
stres s precedin g a n instructio n referrin g t o th e contras t 
member  speede d ey e movemen t  latencie s (21 6 m s afte r  th e 
onse t  o f  th e disambiguatin g wor d fo r  th e contrastiv e stres s 
conditio n versu s 38 7 m s fo r  th e neutra l  stres s condition) .  I n 
addition ,  ther e wa s n o facilitatio n o f  stres s fo r  instruction s 
referrin g t o a n objec t  tha t  coul d no t  b e construe d a s 
belongin g t o th e contras t  se t  (43 5 m s wit h contrastiv e stres s 
versu s 41 9 m s wit h neutra l  intonation) .  A  statistica l 
analysi s indicate s tha t  th e interactio n betwee n intonatio n 
typ e an d referen t  typ e i s marginall y significan t  b y subject s 
(F(l,5)=6.3 ;  p<0.06) . 

Thi s dat a patter n lend s suppor t  t o th e hypothesi s tha t 
contrastiv e focu s serve s t o rais e th e salienc e o f  object s tha t 
belon g t o th e contras t  set ,  despit e th e fac t  tha t  thes e object s 
hav e no t  bee n explicitl y  referre d to .  Th e heightene d salienc e 
i s see n i n th e rapi d resolutio n o f  subsequen t  referenc e t o 
thes e objects . 

General Discussion 

Much of the research in language comprehension over 
th e las t  tw o decade s ha s emphasize d th e incrementa l  natur e 
of  languag e processing ,  showin g evidenc e tha t  linguisti c 
informatio n begin s t o b e processe d a s i t  become s availabl e 
i n th e speec h strea m (e.g .  Marslen-Wilson ,  1975) .  Th e 
incrementa l  propert y o f  th e h u m a n languag e processor , 
however ,  introduce s a  specifi c  proble m fo r  th e processin g 
system :  tha t  o f  temporar y indeterminac y i n th e speec h 
stream ,  suc h tha t  linguisti c informatio n mus t  frequentl y b e 
processe d befor e ther e i s sufficien t  informatio n i n th e inpu t 
t o exclud e al l  bu t  a  singl e interpretatio n o f  th e input .  A 
grea t  dea l  o f  th e literatur e i n languag e processin g ha s focuse d 
on th e proble m o f  temporar y structura l  indeterminacy ,  an d 
th e mechanism s b y whic h th e h u m a n processo r  resolve s 
suc h indeterminacie s (se e Frazier ,  1987 ;  Tanenhau s & 
Trueswell ,  i n press ,  fo r  overviews) .  T w o genera l  account s 
ca n b e see n a s representin g th e pole s o f  thi s debate :  seria l 
model s i n whic h syntacti c processin g i s autonomou s an d 
precede s th e processin g o f  semanti c an d pragmati c 
informatio n (Forster ,  1979 ,  Frazier ,  1987) ,  an d constraint -
base d model s i n whic h differen t  source s o f  linguisti c an d 
nonlinguisti c informatio n interac t  t o settl e o n on e o f  a 
number  o f  competin g interpretation s (MacDonal d e t 
al.,1994 ;  Tanenhau s e t  al. ,  i n pres s b) .  Th e debat e ha s 
revolve d largel y aroun d evidenc e fo r  o r  agains t  syntacti c 
parsin g preference s whic h comput e a  first-pas s defaul t 
analysi s base d solel y o n syntacti c information ,  an d 

imperviou s t o informatio n o f  a  semanti c o r  pragmati c 
nature .  Implici t  i n m u c h o f  thi s debat e ha s bee n th e 
assumptio n tha t  th e primar y tas k o f  th e h u m a n languag e 
processo r  i s t o recove r  th e appropriat e linguisti c structur e o f 
th e input . 

W o rk i n th e head-mounte d eyetrackin g paradigm ,  i n 
whic h ey e movement s t o a  visua l  mode l  ar e monitored ,  ha s 
demonstrate d tha t  anothe r  for m o f  indeterminac y arise s tha t 
i s a  resul t  o f  th e tas k o f  mappin g referentia l  expression s t o 
object s i n a  model ,  rathe r  tha n th e resul t  o f  a  structura l 
ambiguit y (Eberhar d e t  al. ,  1995 ;  Tanenhau s e t  al. ,  i n pres s 
a,  b) .  Thi s mappin g i s als o highl y incrementa l  i n nature . 
Evaluatio n o f  th e object s i n th e mode l  agains t  th e propertie s 
denote d b y modifier s i n th e referentia l  phras e begin s 
immediately ,  an d doe s no t  depen d upo n th e complet e 
constructio n o f  th e referentia l  phras e a s a  syntacti c unit . 
Indeed ,  i t  ha s bee n show n tha t  informatio n regardin g th e 
contextua l  mode l  t o whic h referentia l  expression s mus t  b e 
mapped play s a  crucia l  rol e i n th e resolutio n o f  structura l 
ambiguitie s (e.g .  Altman n &  Steedman ,  1988 ;  Spivey -
Knowlton ,  Trueswel l  &  Tanenhaus ,  1993 ;  Tanenhau s e t  al. , 
i n pres s b) . 

Th e emphasi s o n th e model-base d aspec t  o f  languag e 
comprehensio n yield s a  ric h opportunit y fo r  examinin g th e 
resolutio n o f  indeterminacie s tha t  ar e referential ,  rathe r  tha n 
structural ,  i n nature .  I n th e presen t  study ,  w e hav e begu n t o 
evaluat e th e rol e o f  presuppositiona l  informatio n i n th e 
resolutio n o f  thi s typ e o f  indeterminacy .  Th e result s o f  th e 
tw o experiment s reporte d her e suppor t  th e centralit y o f 
presuppositiona l  informatio n i n languag e interpretation . 
Specifically ,  thes e studie s provid e evidenc e fo r  th e us e o f 
presuppose d contras t  set s i n establishin g referenc e t o object s 
i n a  visua l  model .  Th e result s o f  Experimen t  1  furthe r  sho w 
tha t  contras t  set s ar e compute d rapidl y enoug h t o b e usefu l 
i n th e highl y incrementa l  interpretatio n o f  referentia l 
phrases .  Th e result s o f  Experimen t  2  sugges t  that ,  i n 
additio n t o thei r  relevanc e fo r  resolvin g temporar y 
indeterminacie s o f  reference ,  contras t  set s hav e a n importan t 
functio n i n managin g attentio n i n th e interpretatio n o f  a 
discourse . 

Thes e dat a focu s o n th e issu e o f  referential ,  rathe r  tha n 
structura l  indeterminacy .  A s such ,  the y d o no t  bea r  directl y 
on th e debat e a s t o whethe r  syntacti c ambiguit y resolutio n i s 
seria l  o r  constraint-based ,  a s th e prediction s o f  th e seria l 
accoun t  hav e hinge d cruciall y o n th e presenc e o f  parsin g 
preference s i n temporaril y  ambiguou s constructions . 
However ,  th e result s i n Experimen t  1  d o sugges t  tha t 
comple x presuppositiona l  informatio n i s compute d an d use d 
extremel y rapidl y i n orde r  t o resolv e referentia l 
indeterminacies .  Thi s certainl y lend s plausibilit y  t o 
account s i n whic h multipl e constraint s ar e rapidl y integrate d 
at  th e earlies t  stage s i n processing .  I n addition ,  thes e result s 
ar e als o congenia l  fo r  recen t  trend s i n area s o f  semantic s i n 
whic h presuppositiona l  informatio n play s a  centra l  rol e i n 
semanti c interpretation .  Specifically ,  th e rapi d interactio n 
betwee n lexical/semanti c informatio n pertainin g t o th e 
propertie s o f  a  referen t  an d presuppose d informatio n 
regardin g possibl e contras t  set s lend s plausibilit y  t o th e 
interactio n betwee n level s o f  representatio n tha t  i s foun d i n 
recen t  semanti c wor k o n contrastiv e focus . 
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