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T h e effect s o f  Referen t  Specificit y an d Utteranc e Contributio n o n p r o n o u n 

resolutio n 

Jennifer E. Arnold (jarnoId@linc.cis.upenn.edu) 
Institut e fo r  Researc h i n Cognitiv e Science ,  Universit y o f  Pennsylvani a 

340 1 Walnu t  St .  Suit e 400A ,  Philadelphia ,  P A 1910 4 

Maryellen C. MacDonald (nicni@gizmo.usc.edu) 

Departmen t  o f  Psychology ,  Hedc o Neuroscienc e Buildin g 

Universit y o f  Souther n California ,  Lo s Angeles ,  C A 90089-252 0 

Abstrac t 

T wo experiment s explor e ho w pronou n resolutio n i s 
influence d b y a )  propertie s o f  discours e referents ,  specificall y 
whethe r  the y ar e underspecifie d an d i n nee d o f  description , 
and b )  th e contributio n o f  th e pronoun-containin g utterance , 
specificall y whethe r  i t  provide s a  descriptio n o r  specifie s a n 
event .  W e find  tha t  thes e factor s interact ,  suc h tha t  whe n a n 
underspecifie d referen t  i s i n focus ,  readin g i s facilitate d fo r 
descriptio n continuations ,  bu t  whe n a  specifie d referen t  i s i n 
focus ,  readin g i s facilitate d i n even t  continuation s whe n th e 
specifie d referen t  continue s a s th e topic .  Thi s stud y reveal s 
one o f  th e comple x interaction s tha t  underlie s pronou n 
resolution . 

Introduction 

H o w d o reader s interpre t  pronouns ? Researc h ha s identifie d 

numerou s relevan t  factors ,  m a n y o f  whic h ar e claime d t o 
affec t  resolutio n onl y a t  th e poin t  wher e th e pronou n i s 
encountered .  Fo r  example ,  th e interpretatio n o f  th e pronou n 
i n (1 )  i s  guide d b y th e role s o f  th e potentia l  antecedents , 
"Mary "  an d "Sarah" ,  an d th e fac t  tha t  on e characte r  i s th e 
mor e likel y caus e o f  th e blamin g even t  (e.g. ,  Garve y an d 
Caramazza ,  1974) . 

1. Mary blamed Sarah because she... 

I t  ha s bee n furthe r  suggeste d tha t  ver b biase s onl y c o m e int o 
pla y a t  th e m o m e n t  tha t  th e reade r  encounter s th e pronoun , 
and tha t  the y d o no t  lea d th e implici t  caus e t o b e mor e 
generall y accessibl e beforehan d (McDonal d an d 
MacWhinney ,  1995 ;  Garnha m e t  al. ,  1996) . 

By contrast ,  Arnol d (1998 )  propose d tha t  referenc e 
processin g i s influence d b y th e likelihoo d tha t  a  give n entit y 
wil l  b e importan t  t o th e followin g discourse ,  whic h i s 
construe d dynamicall y an d i s no t  localize d t o th e referrin g 
for m itself .  I f  th e informatio n availabl e t o th e 

comprehende r  suggest s tha t  th e speake r  i s  mor e likel y t o 
refe r  t o on e entity ,  comprehensio n i s facilitate d whe n suc h a 
referenc e occurs .  O n thi s view ,  referen t  activatio n i s linke d 
t o th e probabilit y  tha t  th e entit y wil l  b e referre d to ,  an d i n 
some case s activatio n ca n b e anticipatory . 

Thi s approac h t o discours e processin g i s  inspire d b y 
researc h o n syntacti c ambiguit y resolution ,  whic h ha s 

recentl y c o m e t o focu s o n h o w variou s aspect s o f  th e 
contex t  m a k e i t  mor e likel y fo r  th e speake r  t o provid e 

certai n type s o f  information ,  wel l  befor e a n ambiguit y i s 
encountered .  Fo r  example ,  researc h o n modifie r 
ambiguitie s ha s foun d tha t  NP-modifier s ar e easie r  t o 

comprehen d i f  th e referentia l  contex t  make s th e nou n nee d 
modification .  Fo r  example ,  a  contex t  containin g a  se t  o f 
book s make s i t  i s  easie r  t o pars e "Pu t  th e boo k o n th e tabl e 
on th e floor" ,  sinc e withou t  modificatio n th e bar e N P "th e 
book "  i s ambiguou s (e.g. ,  Altmann ,  Garnham ,  an d Dennis , 
1992 ;  Grai n an d Steedman ,  1985 ;  Tanenhau s e t  al. ,  1995) . 
I n othe r  cases ,  th e nee d fo r  modificatio n i s determine d b y 
propertie s o f  th e referrin g expressio n itsel f  Thornton , 
MacDonald ,  an d Gi l  (i n press )  foun d tha t  a  non-specifi c N P 
lik e " a house "  wa s mor e modifiabl e tha n a  mor e specifi c N P 
lik e " m y house "  (" a hous e wit h shutters "  vs .  " m y hous e wit h 
shutters") ,  an d tha t  i t  wa s easie r  fo r  reader s t o attac h PP s t o 
non-specifi c  N P s tha n t o specifi c  N P s . 

Th e approac h i n thi s lin e o f  wor k i s  fundamentall y 
referential :  thes e studie s sho w tha t  comprehender s attemp t 
t o fin d referent s fo r  referrin g expression s immediatel y an d 
incrementally ,  an d w h e n a  bar e N P i s no t  sufficientl y 
informative ,  the y searc h fo r  furthe r  informatio n i n th e 
linguisti c input . 

Referent Specificity. Our study applies the preceding logic 
t o loca l  discours e comprehension ,  an d investigate s th e rol e 
of  referen t  specificit y durin g pronou n comprehension .  W e 
hypothesiz e tha t  reader s m a y fin d i t  likel y tha t  a n 
underspecifie d characte r  wil l  b e mentione d agai n soon , 
becaus e the y m a y expec t  th e speake r  t o justif y havin g 
introduce d thi s characte r  t o th e story .  Fo r  example ,  i n (2 ) 
reader s m a y focu s o n " a student "  a s a  likel y topi c o f  th e 
followin g utterance . 

2. On the first day of class, I saw the professor talking to a 
studen t  i n th e fron t  row .  She.. . 

If the underspecified character is indeed likely to be 
mentione d again ,  i t  shoul d b e easie r  t o interpre t  a 
subsequen t  pronou n referrin g t o thi s character . 

31 

mailto:jarnoId@linc.cis.upenn.edu
mailto:nicni@gizmo.usc.edu


At  th e sam e time ,  othe r  aspect s o f  referen t  specificit y 

m a ke contradictor y predictions .  O n e character ,  "th e 

professor" ,  ha s bee n introduce d wit h a  specific ,  definit e N P . 

Definit e N P s ar e ofte n use d fo r  given ,  topica l  entitie s i n a 

discours e (Prince ,  1992) ,  an d althoug h "th e professor "  i s no t 

given ,  i t  i s  inferrabl e fro m th e contex t  o f  a  class .  I f  th e 

speake r  choose s a  definit e N P fo r  thi s character ,  th e 
comprehende r  m a y assum e tha t  i t  i s  mean t  t o b e a  centra l 

characte r  i n th e story .  Thus ,  th e definite ,  specifi c  natur e o f 

th e professo r  characte r  m a y mak e i t  a  probabl e topi c o f  th e 

followin g utterance . 
Becaus e o f  thes e contrastin g predictions ,  w e hypothesiz e 

tha t  th e comprehender' s tendenc y t o focu s o n on e characte r 

or  th e othe r  wil l  b e influence d b y anothe r  factor :  th e 

comprehender' s perceptio n o f  h o w th e followin g utteranc e 

relate s t o th e story . 

Utterance Contribution. A crucial part of utterance 

comprehensio n i s interpretin g h o w a n utteranc e contribute s 
t o th e tas k a t  han d (e.g. ,  Clark ,  1996 ;  Gros z an d Sidner , 
1986) .  W h e n th e tas k i s primaril y  linguistic ,  comprehensio n 

i s drive n b y h o w th e listene r  perceive s th e relatio n betwee n 
th e incomin g utteranc e an d th e previou s discours e (e.g. , 

Garve y an d Caramazza ,  1974 ;  Garnha m e t  al. ,  1996 ; 
McDona l d an d MacWhinney ,  1995 ;  Stevenson ,  Crawley , 
and Kleinman ,  1994) .  Wit h respec t  t o causa l  relations ,  a s i n 
(1) ,  th e interpretatio n o f  th e pronou n depend s o n th e 

comprehende r  knowin g tha t  th e secon d claus e i s specifyin g 
th e caus e o f  th e even t  describe d i n th e firs t  clause .  I n thi s 

example ,  th e connecto r  "because "  provide s strongl y 
constrainin g informatio n abou t  thi s relationship . 

W h en th e beginnin g o f  a n utteranc e signal s wha t  it s rol e 
i s wit h respec t  t o th e previou s utterance ,  i t  probabilisticall y 

influence s th e comprehender' s expectation s abou t  wher e th e 
discours e i s going ,  whic h i n tur n impact s th e likelihoo d tha t 
a give n entit y wil l  b e mentioned .  Fo r  example ,  i f  th e 
comprehende r  infer s tha t  a n utteranc e wil l  provid e 
descriptiv e information ,  underspecifie d referent s wil l  b e 
mor e likel y t o b e mentioned .  W e hypothesize d tha t  i f 
reader s k n o w a  descriptio n i s coming ,  the y ar e likel y t o 

focu s o n thing s tha t  nee d t o b e described ,  lik e "th e student " 
i n 2 .  I n contrast ,  i f  th e utteranc e appear s t o specif y a 
subsequen t  event ,  reader s wil l  focu s o n character s the y 
perceiv e a s mor e topical ,  suc h a s th e mor e specifie d referen t 

i n 2 ,  "th e professor" . 

Hypothesis. We hypothesized that Referent Specificity and 

Utteranc e Contributio n woul d interac t  t o m a k e 
underspecifie d referent s mor e likel y discours e continuation s 
i n descriptiv e contexts ,  an d specifie d referent s mor e likel y 

continuation s i n even t  contexts ,  an d tha t  thi s woul d 
influenc e pronou n comprehensio n i n th e secon d utterance . 
Experimen t  1  investigate d whic h characte r  wa s mor e likel y 

t o b e mentione d i n th e continuatio n o f  a  story .  Experimen t 
2 looke d a t  th e comprehensio n o f  pronoun s unde r  differen t 

condition s o f  Utteranc e Contributio n an d th e specificit y o f 

th e pronou n referent . 

Experiment 1: Story-continuation 

Method s an d Participants .  Thi s experimen t  investigate d 

whethe r  specifi c  o r  unspecifi c  character s woul d b e 

considere d mor e likel y continuation s o f  a  story ,  dependin g 
on whethe r  th e followin g utteranc e wa s perceive d t o b e a 

descriptio n o r  a n event .  Participant s wer e aske d t o rea d 
shor t  "stories "  lik e (3 )  an d ad d a  natura l  continuatio n t o th e 

end. 

3a. SPECIFIC FIRST: I arrived at the cafe and discovered 
th e waitres s talkin g t o a  littl e boy . 

a' .  U N S P E C I F I C FIRST :  I  arrive d a t  th e caf 6 an d 
discovere d a  littl e bo y talkin g t o th e waitress . 

b. DESCRIPTION CONDITION: It looked like... 

b' .  E V E N T C O N D I T I O N :  Righ t  then.. . 

The sentence began with a scene-setting phrase, presented 
fro m th e perspectiv e o f  a n observe r  (usuall y "I "  o r  "we") . 

Each stimulu s ite m include d tw o characters ,  o f  differen t 
genders ,  denote d b y N P s typicall y associate d wit h onl y on e 
gende r  (e.g. ,  man ,  w o m a n ,  actress ,  sailor) .  O n e characte r 
was specifi c  an d th e othe r  unspecific .  Referen t  Specificit y 
was manipulate d b y bot h N P definitenes s an d rol e 
specificity .  Specifi c  character s wer e identifie d b y thei r 

roles ,  e.g .  "th e waitress "  o r  "th e mailman" ,  an d wer e 
consisten t  wit h th e scen e describe d i n th e first  par t  o f  th e 

sentence .  Al l  unspecifi c  character s wer e eithe r  " a man" ,  " a 
woman" ,  " a (little )  boy" ,  o r  " a (little )  girl" . 

Al l  character s wer e huma n an d animate .  Thi s wa s 
important ,  becaus e ou r  hypothesi s wa s tha t  comprehender s 
hav e som e expectatio n fo r  underspecifie d character s t o b e 
describe d unde r  certai n conditions .  However ,  th e perceive d 
importanc e o f  a n unspecifi c  characte r  i s probabl y 
determine d b y man y factors ,  on e o f  whic h m a y b e animacy . 
For  example ,  som e inanimate s m a y b e unimportan t  t o th e 
story ,  lik e " a beer "  i n "Joh n dran k a  beer" . 

I n addition ,  w e manipulate d tw o factors :  a )  Utteranc e 
Contributio n ( D E S C R I P T I O N vs .  E V E N T ) ,  a s describe d 
above ,  an d b )  Orde r  o f  Mentio n (specifi c  firs t  vs .  unspecifi c 
first). 

Orde r  o f  Mentio n i s on e o f  th e stronges t  know n factor s 
affectin g pronou n resoluUon .  First-mentione d character s ar e 

mor e likel y t o b e pronominalize d i n subsequen t  references , 
and pronoun s ar e easie r  t o understan d i f  th e referen t  i s a 
first-mentioned  characte r  (e.g. ,  Gordo n e t  al. ,  1993 ; 
Stevenso n e t  al. ,  1994 ;  amon g others) .  Th e first  characte r  i s 

th e "starting-point "  o f  th e utteranc e (Chafe ,  1994) ,  i t  i s  th e 
basi s b y whic h reader s la y th e foundatio n fo r  th e res t  o f  th e 
discours e (Gernsbacher ,  1990) ,  an d i t  i s  th e mos t  likel y 

characte r  t o b e mentione d i n th e followin g discours e 
(Arnold ,  1998) .  Becaus e o f  th e demonstrate d strengt h o f 
thi s factor ,  w e hypothesize d tha t  i t  migh t  interac t  wit h 
Referen t  Specificit y an d Utteranc e Contribution . 
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Figur e 1 :  Percentag e o f  participan t  completion s 

beginnin g wit h referenc e t o th e specifi c 

character ,  unspecifi c  character ,  bot h (a s a 
compoun d N P o r  "they") ,  o r  othe r  referent . 

Tab\e \: Exatnp\e con^nuations in Experiment 1, 
correspondin g t o categ,orie s in¥igur e 1 . 

STIM\JLV5 S iiiTS t  senletvcey . 
The firs t  scen e o f  th e movi e wa s th e cowbo y talkin g t o a 
woman. 

COMPLETION 
TYPE 

specifi c 

unspecifi c 

bot h 

othe r 

E X A M P LE (wit h relevan t  referrin g 

for m underlined ) 

Afte r  that.. .  th e cowbo y go t  sho t  an d 
th e w o m a n cried . 

I t  seeme d lik e .. .  sh e wa s abou t  t o 
swoo n ove- .  al l  ove r  him . 

Afte r  tha t  .. .  th e w o m a n an d th e 
cowbo v drov e off .  i n th e wagon . 

I t  seeme d lik e .. .  on e o f  thos e hoke y 
ol d Western s tha t  J imm y Stewar t  wa s 
in . 

Each o f  th e 1 2 experimenta l  item s wa s rotate d throug h 
th e fou r  condition s tha t  resulte d fro m crossin g th e tw o 
factor s (Utteranc e Contributio n an d Orde r  o f  Mention) . 
Thes e wer e presente d i n 4  list s t o 2 4 member s o f  th e 
Stanfor d Universit y community, '  alon g wit h 2 4 item s fro m 
anothe r  experimen t  an d 3 6 fillers. 

The experimen t  wa s conducte d usin g a n ora l  stor y 
completio n method ,  wher e participant s rea d th e stimul i 
sentence s ou t  lou d int o a  tap e recorder ,  an d provide d thei r 
continuatio n orally .  Thi s metho d ha s th e advantag e tha t 
peopl e respon d mor e quickly ,  whic h mean s tha t  thei r 
response s reflec t  th e on-lin e processe s occurrin g a s the y 
reac h th e en d o f  th e stimulus .  I n addition ,  the y d o no t 
restric t  themselve s t o extremel y shor t  responses ,  a s ca n b e 
th e cas e wit h writte n sentence-completion . 

'  On e subjec t  wa s exclude d becaus e h e focuse d o n th e questio n o f 
who h e referre d t o i n hi s continuations ,  an d tw o subject s wer e 
replace d becaus e the y wer e non-nativ e speaker s o f  English .  On e 
ite m wa s exclude d fro m th e analysi s du e t o experimente r  erro r  i n 
stimulu s construction .  Fou r  continuation s wer e exclude d becaus e 
th e participan t  produce d a n unintelligibl e respons e o r  repeate d th e 
stimulus . 

60% 

Descrqjtio n (n=124 ) 
Even t  (n=124 ) 

jus t  spe c jus t  unspe c bot h neithe r 

Figur e 2 :  Percentag e o f  participan t  completion s tha t 

include d reference s t o bot h unspecifi c  an d specifi c 
characters ,  jus t  on e o r  th e other ,  o r  neithe r  (onl y som e 

othe r  referent) . 

Predictions. The goal of this experiment was to see which 

characte r  participant s referre d t o i n thei r  continuation s mor e 
frequently .  W e expecte d tha t  unspecifi c  character s woul d 
be relativel y mor e frequen t  i n th e DESCRIPTIO N condition , 
and specifi c  character s mor e frequen t  i n th e EVENT 
condition .  W e als o expecte d tha t  thes e factor s woul d 
interac t  wit h a  tendenc y fo r  stor y continuation s t o refe r 

mor e ofte n t o first-mentione d tha n second-mentione d 
characters . 

Results. The participant completions were tape recorded, 

transcribed ,  an d analyze d t o answe r  tw o questions :  a ) 
whic h characte r  di d th e participan t  begi n th e continuatio n 
with ? (Figur e 1) ,  an d b )  considerin g al l  reference s i n th e 
continuation ,  ho w ofte n di d th e participan t  refe r  t o bot h 
character s o r  jus t  on e o r  th e other ? (Figur e 2) . 

Figur e 1  show s tha t  i n th e DESCRIPTIO N condition , 
speaker s wer e mos t  likel y t o begi n thei r  continuatio n wit h a 
referenc e t o th e unspecifi c  character .  I n th e EVENT 
condition ,  b y contrast ,  bot h specifi c an d unspecifi c 
character s wer e likel y beginning s fo r  th e continuatio n 
(comparin g specifi c an d unspecifi c  character s only , 
X^(l)=12.9 ,  p<.001) .  Counte r  t o ou r  expectations ,  ther e wa s 

no effec t  o f  Orde r  o f  Mentio n no r  an y interactio n betwee n i t 
and th e othe r  factors .  Example s o f  eac h typ e o f  completio n 
ar e liste d i n Tabl e 1 .  Th e dat a i n Figur e 1  sugges t  tha t  a s 
predicted ,  i n th e DESCRIPTIO N conditio n th e unspecifi c 
characte r  becam e mor e accessible ,  an d speaker s bega n thei r 
continuation s wit h thi s character . 

However ,  Figur e 2  show s a  furthe r  differenc e betwee n 
Descriptio n an d Even t  conditions .  Thes e dat a conside r 
al l  response s i n th e entir e continuation ,  whic h sho w tha t 
participant s wer e mor e likel y t o refe r  t o bot h character s i n 
th e DESCRIPTIO N tha n i n th e EVENT conditio n ( Z fo r  tw o 

proportions=3.1 ,  p<.002) .  Thi s suggest s tha t  whe n 
comprehender s perceiv e tha t  a  descriptio n i s  coming ,  the y 
ar e mos t  likel y t o produc e a  descriptio n tha t  describe s th e 
relationshi p betwee n th e tw o characters . 

By contrast ,  th e EVENT conditio n le d t o mor e varie d 
responses .  Th e introductor y phras e i n thi s conditio n ofte n 
signale d a  chang e i n tim e o r  place .  Fo r  thi s reason , 
participant s wer e mos t  likel y t o begi n thei r  respons e wit h a 
referenc e t o somethin g othe r  tha n th e specifi c o r  unspecifi c 
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characte r  (e.g. ,  "Al l  o f  a  sudden...th e light s wen t  out." ) 

Takin g th e entir e continuatio n int o account ,  response s wer e 
relativel y evenl y spli t  betwee n thos e tha t  referre d t o bot h 

characters ,  jus t  th e specific ,  jus t  th e unspecific ,  o r  neither . 

Contrar y t o expectations ,  even t  continuation s di d no t  focu s 

primaril y o n th e specifi c  character ,  perhap s becaus e specifi c 

character s ar e no t  strongl y marke d a s likel y topic s o f  th e 

nex t  utterance ,  i n th e absenc e o f  othe r  discours e cue s lik e 

repeate d reference .  However ,  Figur e (2 )  show s tha t 
continuation s referrin g jus t  t o th e specifi c  characte r  wer e 

mor e c o m m o n i n th e Even t  tha n i n th e Descriptio n 

conditio n (Z=3.2 ,  p<.002) ,  suggestin g tha t  th e E v e n t 

conditio n doe s promot e th e accessibilit y  o f  specifi c 
character s t o a  certai n extent . 

O ne limitatio n o f  th e ora l  story-continuatio n methodolog y 

i s tha t  participant s ten d t o focu s o n th e second-mentione d 

characte r  mor e tha n usual .  I n naturall y occurrin g language , 

first-mentioned  entitie s ten d t o b e discourse-given ,  ten d t o 

be continue d i n th e followin g discourse ,  an d whe n the y ar e 
referre d to ,  ar e ofte n pronominalized .  However ,  i t  ha s bee n 
observe d tha t  tas k demand s o f  th e story-completio n tas k 
lea d t o mor e frequen t  mentio n o f  th e second-mentione d 
character ,  possibl y reflectin g a  recenc y effec t  (se e Arnold , 

199 8 fo r  a  discussio n o f  thi s methodology) .  Thi s patter n 
als o emerge d i n ou r  dat a here ,  i n tha t  participant s referre d 
equall y ofte n t o th e first-mentioned  (n=92 )  an d second -
mentione d (n=86 )  character s (Z=.39 ,  p>.6) .  Thi s m a y 
explai n w h y Orde r  o f  Mentio n di d no t  interac t  wit h th e 
othe r  variable s o f  interest .  Referen t  Specificit y an d 
Utteranc e Contribution . 

I n sum ,  Experimen t  1  confirme d tha t  th e nee d fo r 
specificatio n o f  som e discours e character s interact s wit h th e 
comprehender' s perceptio n o f  h o w a  give n utteranc e relate s 

t o th e previou s discourse .  W h e n th e beginnin g o f  th e 
utteranc e signale d a  description ,  peopl e bega n thei r 
continuation s mor e ofte n wit h th e unspecifi c  character ,  an d 
the y wer e mor e likel y t o mentio n bot h character s durin g th e 
continuatio n tha n i n th e EVENT condition .  Th e EVENT 
conditio n produce d mor e varie d responses ,  includin g a 
highe r  tendenc y t o focu s exclusivel y o n th e specifi c 
characte r  tha n i n th e DESCRIPTIO N condition . 

Our  nex t  questio n wa s h o w thes e pattern s o f  probabl e 
stor y continuatio n relat e t o th e on-lin e comprehensio n o f 
pronomina l  references . 

Experiment 2: On-line pronoun resolution 

Me thod s an d Participants .  W e use d a  self-pace d 

movin g w indo w paradig m t o presen t  1 6 two-sentenc e 
storie s t o 4 0 U S C undergraduates ,  on e wor d a t  a  time . 
Thes e item s wer e combine d wit h 4 0 item s fro m tw o othe r 
experiments ,  9  practic e items ,  an d 4 0 fillers,  whic h wer e 
randomize d i n 8  lists . 

Th e stimul i  followe d th e sam e structur e a s thos e i n 
Experimen t  1 .  Eac h sentenc e containe d on e specifi c  an d 

one unspecifi c  character .  W e als o manipulate d thre e 
variables :  a )  Orde r  o f  Mentio n (specifi c  firs t  vs .  unspecifi c 
first),  b )  Utteranc e Contributio n (descriptio n vs .  even t 

continuation) ,  an d c )  Pronou n Referen t  (specifi c  vs . 

unspecifi c  character) .  Sampl e stimul i  ar e i n (4) . 

4a. SPECIFIC FIRST: When I got to the kitchen, I saw the 
mai d yellin g a t  a  man . 

a' .  U N S P E C I F I C FIRST :  W h e n I  go t  t o th e kitchen ,  I  sa w 

a m a n yellin g a t  th e maid . 

b. DESCRIPTION CONDITION: It seemed that (he/she} 

had spille d mil k al l  ove r  th e floor. 
b' .  E V E N T C O N D I T I O N :  Shortl y afte r  tha t  (he/she ) 

storme d ou t  th e door . 

The data from 10 participants were excluded from the 

analysi s du e t o error s o n mor e tha n 1 5 % o f  th e 
comprehensio n question s fo r  thi s experimen t  (n=8 )  o r 

extremel y lon g readin g time s o n (n=2) .  Dat a wer e trimme d 

at  2  standar d deviation s abov e an d belo w th e cel l  means . 
We divide d th e stimulu s item s int o nin e regions ,  an d 

analyze d th e residua l  readin g time s fo r  eac h regio n (Ferreir a 
and Clifton ,  1986) .  Th e schem e fo r  regionizatio n i s detaile d 
i n Tabl e 2 . 

Table 2. Regions analyzed in Experiment 2 

Regio n 

intr o t o sentenc e 1 

NPl 
ver b regio n 

NP2 
intr o t o sentenc e 2 

pronou n 

nex t  wor d (1 ) 

nex t  wor d (2 ) 

end regio n 

Examp l e 

I  walke d int o th e roo m an d sa w 

a m a n 

talkin g wit h 

th e nanny . 

I t  seeme d lik e 

sh e /  h e 

was 
ver y 

angry . 

Predictions .  W e predicte d tha t  th e specificit y o f  th e 

character s woul d interac t  wit h th e contributio n o f  th e secon d 
utterance .  W e expecte d tha t  i n th e Descriptio n condition , 

readin g time s woul d b e shorte r  whe n th e pronou n referre d t o 
th e unspecifi c  character ,  an d i n th e E V E N T condition , 
readin g time s woul d b e shorte r  whe n th e pronou n referre d t o 
th e specifi c  character .  W e predicte d a  possibl e interactio n 
of  thes e variable s wit h Order-of-Mention ,  sinc e thi s facto r 
has bee n show n t o b e significan t  i n othe r  studies ,  despit e it s 
lac k o f  influenc e i n Experimen t  1 . 

We als o expecte d thes e result s t o occu r  i n th e region(s ) 
immediatel y followin g th e pronoun .  Pas t  wor k usin g th e 
moving-windo w paradig m ha s establishe d tha t  th e 

processin g loa d fo r  a  give n wor d i s ofte n observe d on e o r 
tw o word s later . 

Results. The major finding was that Utterance Contribution 
produce d differen t  pattern s o f  facilitation ,  dependin g o n 
whic h referen t  wa s i n focus :  1 )  W h e n th e unspecifi c 

^  Th e readin g time s fo r  th e las t  regio n ar e show n bu t  wer e no t 
analyzed ,  becaus e thi s regio n containe d a  differen t  numbe r  o f 
word s i n eac h item . 
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characte r  mentione d first  (an d therefor e wa s i n focus) ,  th e 

Descriptio n continuation s wer e facihtated ,  an d 2 )  whe n 
th e specifi c  characte r  wa s mentione d first,  th e Even t 
continuatio n wa s facilitated ,  bu t  onl y whe n th e pronou n 

referre d t o th e specifi c  character . 
The firs t  differenc e amon g th e stimu H occurre d durin g th e 

first  sentence ,  wher e hal f  th e item s mentione d th e specifi c 

characte r  fu-st ,  an d hal f  mentione d th e unspecifi c  characte r 
first .  Thi s distinctio n yielde d tw o results .  Th e mor e relevan t 

result '  wa s tha t  i t  influence d th e wa y th e res t  o f  th e ite m 
was read .  Reader s focuse d o n th e first-mentioned  character , 
whic h determine d whethe r  facilitatio n occurre d i n E V E N T o r 

Descriptio n conditions . 

U n s p e c i f i c  Firs t  -

# 

Figur e 3 :  Readin g time s fo r  eac h regio n fo r  item s wher e th e 

unspecifi c  characte r  cam e first. 

Result 1: Unspecific first/Description facilitation. When 

th e unspecifi c  characte r  wa s mentione d first,  participant s 
wer e focuse d o n a n underspecifie d characte r  i n nee d o f 
description .  Thi s nee d fo r  specificatio n wa s fulfille d i n th e 
DESCRIPTION condition ,  whic h resulte d i n facilitatio n a t  th e 
secon d wor d afte r  th e pronoun .  Figur e (3 )  show s th e 
contras t  betwee n descriptio n an d even t  condition s fo r 
item s wher e th e unspecifi c  characte r  cam e first .  A n analysi s 
of  eac h regio n indicate s tha t  th e onl y reliabl e differenc e 
betwee n descriptio n an d EVENT condition s occurre d a t  th e 
secon d wor d afte r  th e pronou n (Fl(l,29)=17.0 ; 
F2(l,15)=12.5 ;  p' s  <.005) ,  wher e readin g time s wer e shorte r 
i n th e DESCRIPTIO N condition . 

Not e tha t  th e facilitatio n i n th e DESCRIPTIO N conditio n 
occurre d equall y fo r  item s wit h pronoun s referrin g t o 
specifi c  an d unspecifi c  characters .  Tha t  is ,  i f  reader s wer e 
focussin g o n th e unspecifi c  character ,  readin g wa s 
facilitate d whe n the y go t  a  description ,  bu t  i t  didn' t  matte r  i f 
thi s descriptio n referre d t o th e specifi c  o r  unspecifi c 

'  Th e les s relevan t  resul t  wa s tha t  th e readin g time s fo r  th e regio n 
followin g th e nou n phrase s wer e longe r  fo r  th e specifi c  character s 
tha n th e unspecifi c  character s (fo r  NPl ,  Fl(l,29)=7.6 , 
F2(l,15)=5.7 ;  fo r  NP2 ,  Fl(l,29)=5. 5 F2(l,15)=5.4 ;  p' s  <.05) .  Thi s 
may reflec t  on e o f  tw o things :  a )  th e infelicit y o f  usin g a  definit e 
NP fo r  introducin g a  ne w character ,  o r  b )  th e simpl e fac t  tha t  ou r 
definit e NP s (e.g. ,  th e fire  chief ,  th e nanny )  wer e lowe r  frequenc y 
word s tha n ou r  indefinit e NP s (e.g. ,  a  woman ,  a  boy) . 

character .  Thi s resul t  i s  consisten t  wit h th e finding s fro m 

Experimen t  1 ,  wher e th e DESCRIPTIO N conditio n m a d e 
participant s mos t  likel y t o mentio n bot h character s durin g 

thei r  continuation .  W e hypothesize d tha t  thi s wa s becaus e 

describin g th e unspecifi c  characte r  wa s usuall y 
accomplishe d throug h a  descriptio n o f  th e relationshi p 

betwee n th e tw o characters .  Thi s i s consisten t  wit h th e ide a 

tha t  whe n reader s ar e focuse d o n th e characte r  tha t  need s 

description ,  the y accep t  al l  descriptiv e continuation s a s 
informative ,  regardles s o f  whic h characte r  th e pronou n 
refer s to . 

Specifi c  First / 

Even t 

r ^ 

# 

-NP1 
-NP2 

40 - r 
20 - -

•20 'V 
-4 0 • • 
-6 0 • -
-8 0 - -

Specifi c  First / 

Descriptio n 

4*  /  /  # 

Figure s 4 a an d b :  Readin g time s fo r  Sentenc e 2  fo r  item s 
wher e th e Specifi c  characte r  cam e first  i n Sentenc e 1 .  Th e 
contras t  betwee n item s wit h pronoun s co-referrin g wit h N P l 
or  N P 2 i s show n separatel y fo r  DESCRIPTIO N an d E V E N T 
continuations . 

Result 2: Specific First/Event facilitation. In contrast, 
when th e specifi c  characte r  appeare d first ,  th e facilitatio n 
occurre d i n th e EVENT continuatio n condition .  Here , 
however ,  th e facilitatio n onl y occurre d i n case s wher e th e 
pronou n referre d t o th e specifi c  character .  W e conducte d 
A N O V As a t  eac h wor d i n th e secon d sentence ,  lookin g 
separatel y a t  th e EVENT an d DESCRIPTIO N condition s w h e n 
th e Specifi c  characte r  cam e first ,  comparin g condition s 
wher e th e pronou n co-referre d wit h th e first-mentione d N P 
(i.e. ,  th e specifi c  character )  o r  th e second-mentione d N P . 
The onl y reliabl e differenc e occurre d a t  th e wor d afte r  th e 
pronou n i n th e EVENT conditio n (Fl(l,29)=5.7 ; 
F2(l,15)=4.6;p's<.05) . 

Discussion 

The majo r  resul t  o f  thes e studie s wa s tha t  comprehensio n 
was influence d b y a n interactio n betwee n characte r 
specificit y an d th e perceive d relationshi p betwee n th e tw o 
utterances .  Experimen t  1  showe d tha t  whethe r  a  specifi c  o r 
unspecifi c  characte r  wa s considere d a  mor e likel y 
continuatio n depende d o n th e perceive d rol e o f  th e nex t 
utterance .  Experimen t  2  showe d tha t  thes e factor s 
influence d on-lin e readin g times ,  an d furthe r  tha t  the y 
interacte d wit h Order-of-Mention .  W h e n th e unspecifi c 
characte r  wa s mentione d first ,  participant s foun d a 
DESCRIPTION continuatio n easie r  t o rea d i n th e regio n 
followin g th e pronoun .  I n contrast ,  w h e n th e specifi c 
characte r  wa s mentione d first ,  readin g wa s facilitate d i f  th e 
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pronou n referre d t o th e specifi c  characte r  i n a n Even t 

continuation . 
These result s suppor t  a  vie w i n whic h readin g 

comprehensio n i s influence d b y th e reader' s estimatio n o f 

wher e th e discours e i s going .  A n importan t  featur e o f  thi s 

vie w i s tha t  thi s estimatio n i s buil t  u p dynamically ,  an d i s 

influence d b y bot h propertie s o f  focuse d referent s (e.g. , 

whethe r  the y ar e specifi c  o r  unspecific) ,  an d othe r 

informatio n tha t  signal s ho w th e followin g utteranc e wil l 

relat e t o th e story . 
Thi s stud y als o show s tha t  thes e factor s influenc e ho w th e 

pronou n i s resolve d an d integrate d wit h th e predicate ,  a s 

indicate d b y th e fac t  tha t  th e observe d effect s occurre d 
immediatel y followin g th e pronoun .  Thi s suggest s tha t 

pronou n resolutio n i s no t  guide d b y simpl e rule s lik e 

"pronou n refer s t o focuse d character" .  Rathe r  tha n a  genera l 
first-mentione d advantage ,  Experimen t  2  showe d tha t  th e 

feature s o f  th e focusse d referen t  determine d ho w th e 
contributio n o f  th e nex t  utteranc e impacte d comprehension . 

These dat a ar e consisten t  wit h a  vie w tha t  informatio n 
relevan t  t o pronou n resolutio n accrue s fro m informatio n 

throughou t  th e discourse ,  an d i s no t  localize d t o eithe r  th e 
introductio n o f  th e discours e entitie s o r  t o th e pronou n itself . 
Thi s stud y manipulate d th e introductio n t o th e secon d 

sentenc e a s a  wa y o f  signalin g it s role ,  bu t  othe r  factor s lik e 
th e tens e o f  a  phrase ,  discours e genre ,  o r  tas k demand s ma y 

als o influenc e th e perceptio n o f  utteranc e contributio n an d 
pronou n resolution . 

These tw o experiment s hav e begu n t o unrave l  som e o f  th e 
comple x interaction s tha t  affec t  languag e comprehension . 

However ,  ther e ar e man y unanswere d questions .  Fo r 
example ,  wh y di d Orde r  o f  Mentio n interac t  wit h Referen t 
Specificit y an d Utteranc e Contributio n i n Experimen t  2  bu t 

not  i n Experimen t  1 ? W e suspec t  tha t  thi s occurre d becaus e 
of  tas k difference s betwee n th e experiments .  However ,  thi s 

and othe r  question s nee d t o b e explore d i n futur e studies . 
I n sum ,  languag e comprehensio n i s a  referentiall y  drive n 

process .  Speaker s an d writer s establis h discours e entitie s 

and predicat e informatio n abou t  them ,  an d comprehender s 
need t o identif y thes e referents .  W e kne w tha t  thi s 
influence s syntacti c ambiguit y resolution ;  thi s stud y show s 
tha t  a  simila r  facto r  affect s readin g an d pronou n resolution . 
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