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This paper presents two experiments that test the notion of a 
discours e cente r  introduce d b y Grosz ,  Joshi ,  an d Weinstei n (1983) . 
The discours e cente r  i s a  centra l  componen t  o f  a  large r  theor y o f 
discours e structur e bein g develope d b y Gros z an d Sidne r  (1985) . 

Grosz et al. (1983) have defined two levels of discourse 
coherence .  Larg e segment s o f  a  discours e ar e relate d t o on e 
anothe r  b y a  process ,  namel y focusing ,  whic h maintain s th e globa l 
coherence .  Centerin g i s a n additiona l  proces s whic h aid s i n th e 
loca l  coherenc e o f  a  discourse .  Loca l  coherenc e i s define d a s th e 
coherenc e betwee n adjacen t  utterances .  A  forward-lookin g cente r 
provide s entitie s t o whic h th e remainin g discours e ma y b e tied .  A 
backward-lookin g cente r  (hereafte r  th e center )  connect s th e 
curren t  sentenc e wit h th e immediatel y precedin g discourse .  Th e 
cente r  i s tha t  elemen t  fro m al l  th e focuse d element s tha t  th e 
utteranc e i s about . 

Grosz et al. suggest different roles played by pronouns and 
noun s i n discours e coherence .  Pronoun s mos t  ofte n serv e i n 
identifyin g th e singl e entit y th e discours e i s about .  Nou n 
phrases ,  o n th e othe r  hand ,  ar e mos t  ofte n use d t o shif t  th e focu s 
of  th e discours e an d a s suc h the y ar e relate d t o th e globa l 
coherenc e o f  th e discourse .  Thu s th e us e o f  a  nou n phras e rathe r 
tha n a  pronou n t o refe r  t o th e cente r  i s somewha t  unnatura l  a s 
see n i n th e fac t  tha t  sentenc e (lb )  mor e naturall y follow s (la ) 
tha n ( I c ) . 

(1) a. Who did Max see yesterday? 
b .  H e sa w Rosa . 
c .  Ma x sa w Rosa . 

We tested two predictions generated from the discourse center 
hypothesis .  First ,  a n ambiguou s pronoun ,  e.g. ,  th e pronou n "she " 
when ther e ar e tw o femal e antecedent s i n th e discours e wil l  b e 
interprete d immediatel y wit h th e anteceden t  o f  th e pronou n assume d 
t o b e th e discours e center .  I f  th e correc t  anteceden t  late r  turn s 
ou t  no t  t o b e th e center ,  th e pronou n wil l  hav e t o b e 
reinterprete d resultin g i n increase d processin g time .  Th e secon d 
predictio n i s tha t  a  pronou n wil l  b e mor e rapidl y understoo d tha n 
a nou n phras e whe n bot h refe r  t o th e cente r  o f  th e precedin g 
sentence . 

The materials were two-sentence discourses in which the first 
sentence ,  hereafte r  th e contex t  sentence ,  introduce d tw o possibl e 
antecedent s an d th e secon d sentence ,  hereafte r  th e targe t 
sentence ,  bega n wit h eithe r  a  pronou n o r  a  prope r  nou n whic h 
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referre d t o eithe r  th e centere d o r  noncentere d entit y i n th e 
contex t  sentence .  Th e subjec t  o f  th e contex t  sentenc e wa s 
establishe d a s th e discours e cente r  b y usin g verb s i n whic h th e 
subjec t  wa s likel y t o b e th e perceive d caus e o f  th e even t 
describe d b y th e ver b (Brow n an d Fish ,  1983 ;  Newman,  1984) . 
Implici t  causalit y o f  verb s ha s bee n show n t o contro l  anteceden t 
assignmen t  i n sentence s wit h ambiguou s pronuoun s i n studie s b y 
Caramazz a an d colleague s (Garve y &  Caramazza ,  1974 ;  Garvey , 
Caramazza ,  &  Yates ,  1975 ;  Caramazza ,  Grober ,  Garvey ,  &  Yates , 
1977 )  an d mor e recentl y b y Newman (1984) . 

Example materials are presented in (2). The context sentence 
i s give n i n (2a) .  Targe t  sentence s beginnin g wit h a  pronou n an d 
nou n tha t  refe r  t o th e centere d entit y ar e give n i n (2b )  an d (2c ) , 
respectively ,  an d targe t  sentence s beginnin g wit h a  pronou n an d 
nou n tha t  refe r  t o th e noncentere d entit y ar e give n i n (2d )  an d 
(2e) ,  respectively . 

(2) a. Jack apologized profusely to Josh. 
b .  H e ha d bee n rud e t o Jos h yesterday . 
c .  Jac k ha d bee n rud e t o Jos h yesterday . 
d.  H e ha d bee n offende d b y Jack' s comment . 
e.  Jos h ha d bee n offende d b y Jack' s comment . 

Twenty sets of materials similar to those given in (2) were 
use d i n Experimen t  1 .  Th e fou r  targe t  sentence s fo r  eac h contex t 
sentenc e wer e counterbalance d acros s fou r  presentatio n l ists .  Th e 
tes t  sentence s wer e intermixe d wit h sensibl e an d nonsensibl e 
fillers .  A n exampl e o f  a  nonsensibl e fille r  contex t  an d 
continuatio n sentenc e i s presente d i n (3a )  an d (3b) ,  respectively . 

(3) a. John couldn't mail Tim a check. 
b .  H e wa s prou d tha t  Ti m wa s abl e to . 

Twenty University of Rochester volunteers served as subjects. 
Thei r  tas k wa s t o rea d eac h sentenc e carefull y and ,  whe n cued ,  t o 
indicat e whethe r  o r  no t  th e two-sentenc e text s wer e 
comprehensible .  Th e sentence s wer e presente d visuall y o n a  CRT . 
On eac h tria l  th e contex t  sentenc e wa s displayed .  Upo n readin g 
th e contex t  sentenc e th e subjec t  presse d a  button .  Th e contex t 
sentenc e wa s remove d fro m th e scree n an d th e targe t  sentenc e wa s 
immediatel y presented .  Upo n readin g th e targe t  sentenc e th e 
subjec t  agai n presse d th e button .  Th e targe t  sentenc e the n 
disappeare d fro m th e screen ,  an d a  questio n mar k appeared .  Th e 
subjec t  the n judge d whethe r  o r  no t  th e tex t  mad e sens e b y pressin g 
one o f  th e tw o respons e buttons . 

The results are presented in Table 1. The conditions are 
labele d accordin g t o whethe r  a  pronou n o r  nou n wa s use d a s a n 
anapho r  an d whethe r  th e pronou n o r  nou n referre d t o th e cejitere d 
or  noncentere d discours e entity .  Th e percentag e o f  sentence s 
judge d t o mak e sens e ar e i n parentheses .  Readin g time s ar e fo r 
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targe t  sentence s judge d t o mak e sense . 

A 2X2 ANOVA with Type of Antecedent and Type of Anaphor as 
factor s wa s conducte d o n bot h th e readin g time s fo r  th e targe t 
sentence s an d th e percentag e o f  case s i n whic h th e text s wer e 
judge d "sensible. "  Fo r  th e judgmen t  data ,  ther e wa s a  significan t 
interactio n bot h b y subject s (F(l,15)=17 ,  p<.001 )  an d b y item s 
(Fl,18)=8.69 ,  p< .008 ) ,  an d fo r  th e reactio n data ,  ther e wa s a 
significan t  interactio n b y subject s (F(l,15)-5.643 ,  p<.03 )  an d a 
nearl y significan t  interactio n b y item s (Fl,18)=3.69 ,  p < . 0 8 ) . 

There were two primary hypotheses. The first was that the 
initia l  phas e o f  th e targe t  sentenc e woul d b e rea d mor e rapidl y 
when i t  bega n wit h a  pronou n tha n whe n i t  bega n wit h a  noun , 
becaus e th e pronoun' s anteceden t  woul d b e immediatel y interprete d 
as th e discours e center .  Second ,  i f  th e pronoun' s anteceden t 
turn s ou t  no t  t o b e th e center ,  reader s wil l  hav e bee n le d dow n 
th e "garde n path "  an d the y wil l  b e force d t o reproces s th e 
sentence .  Thu s w e expec t  tha t  i n thes e case s subject s wil l  eithe r 
judg e thes e sentence s t o b e nonsensica l  o r  wil l  tak e a  relativel y 
longe r  tim e t o determin e tha t  th e sentence s d o mak e sense . 

The main predictions were confirmed. Target sentences that 
bega n wit h a  pronou n wer e rea d mor e rapidl y an d judge d t o b e 
sensibl e mor e ofte n whe n th e anteceden t  wa s no t  th e center . 
Sentence s i n whic h th e subjec t  o f  th e targe t  sentenc e referre d t o 
th e centere d entit y wer e rea d mor e rapidl y whe n th e sentenc e bega n 
wit h a  pronou n tha n whe n th e sentenc e bega n wit h a  noun . 

The second experiment was conducted to replicate the first 
experimen t  an d t o provid e mor e loca l  informatio n abou t  th e pronou n 
assignmment .  We use d material s simila r  t o thos e i n th e firs t 
experimen t  bu t  divide d th e targe t  sentenc e int o tw o phrase s s o 
tha t  th e disambiguatin g informatio n alway s cam e i n th e secon d 
phrase .  Exampl e material s ar e presente d i n (4 ) .  Th e contex t 
sentenc e i s presente d i n (4a) .  Targe t  sentence s wer e eithe r 
consisten t  o r  inconsisten t  wit h th e centere d agen t  i n (4b-c )  an d 
(4d -e ) ,  respectively .  Targe t  sentence s beginnin g wit h a  pronou n 
ar e presente d i n (4b )  an d (4d )  an d targe t  sentence s beginnin g wit h 
a prope r  nam e ar e presente d i n (4c )  an d (4e) .  Th e slas h mar k 
indicate s wher e th e sentence s wer e broke n int o phrases . 

(4) a. Jack apologized to Josh. 
b .  H e hadn' t  even /  notice d Josh . 
c.  Jac k hadn' t  even /  notice d Josh . 
d.  H e hadn' t  even /  notice d Jack . 
e.  Jos h hadn' t  even /  notice d Jack . 

The experimental materials were counterbalanced over four 
presentatio n l ists .  Th e tes t  sentence s wer e intermixe d wit h 
sensibl e an d nonsensibl e fi l lers .  Twenty-fou r  Universit y o f 
Rocheste r  volunteer s serve d a s subjects .  Th e contex t  sentenc e wa s 
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displaye d o n a  CR T followe d b y a  targe t  sentence .  Whe n th e firs t 
phras e o f  th e targe t  sentenc e wa s displaye d subject s presse d a 
butto n whic h resulte d i n th e presentatio n o f  th e secon d phrase . 
The subjec t  the n decide d whethe r  o r  no t  th e entir e targe t  sentenc e 
was comprehensibl e wit h respec t  t o th e contex t  sentence .  Thi s 
judgmen t  wa s indicate d b y a  YE S o r  N O response . 

Table 2 presents the proportion of sentences judged to make 
sens e an d th e readin g time s t o thos e sentences .  A  2x 2 ANOVA wit h 
Typ e o f  Anapho r  an d Typ e o f  Anteceden t  a s factor s wa s conducte d o n 
th e readin g tim e dat a fo r  th e firs t  phras e an d bot h th e judgmen t 
and readin g tim e dat a fo r  th e secon d phrases . 

The reading time data for the first phrase support the first 
predictio n fro m th e cente r  hypothesis .  Sentence s wit h pronoun s 
wer e rea d faste r  tha n sentence s beginnin g wit h nouns .  Thi s wa s 
reflecte d i n a  significan t  effec t  o f  Typ e o f  Anapho r 
(F(l,19)=7.615 ,  p<.0 1 b y subject s an d F(1,19)=5.738 ,  p<.0 3 b y 
i tems) .  Somewha t  surprisingly ,  th e readin g time s t o th e 
noncentere d nou n wer e faste r  tha n th e centere d noun ,  suggestin g 
tha t  beginnin g th e targe t  sentenc e wit h th e noncentere d nou n 
violate d reader' s expectations .  Th e compariso n betwee n centere d 
pronoun s an d noun s wa s i n th e righ t  direction ,  wit h phrase s 
beginin g wit h centere d noun s takin g longe r  t o read ,  bu t  th e 
differenc e di d no t  reac h significanc e (F(1,19)=2.573 ,  p<.1 2 b y 
subject s an d F(1,19)=2.79 ,  p<.l l  b y i tems) . 

The second phrase judgment data strongly support the second 
prediction .  Ther e wa s a  robus t  interactio n betwee n Typ e o f 
Anapho r  an d Typ e o f  Anteceden t  i n th e subjec t  an d ite m analyse s 
(F(l,19)=19.54 ,  p<.000 4 b y subject s an d F(1,19)=38.94 ,  p<.0000 3 b y 
i tems) .  A s i n th e firs t  experiment ,  subject s frequentl y rejecte d 
sentence s wit h pronoun s tha t  referre d t o th e noncentere d entity . 
The readin g tim e dat a ar e les s clear .  A s expected ,  readin g time s 
wer e longes t  whe n th e secon d phras e indicate d tha t  th e pronou n i n 
th e firs t  phras e referre d t o th e noncentere d entity .  However , 
contrar y t o ou r  expectations ,  th e fastes t  secon d phras e readin g 
time s obtaine d whe n th e firs t  phras e containe d a  centere d noun . 
Overall ,  ther e wa s a  significan t  effec t  o f  centeredness , 
(F(l,19)=7.77 ,  p<-0 1 b y subject s on ly ) ,  indicatin g tha t  havin g a 
noncentere d entit y a s th e subjec t  o f  th e sentenc e interfere d wit h 
processing ,  eve n whe n th e noncente r  wa s unambiguousl y introduce d 
as a  noun . 

Conclusion 

The results of both experiments lend strong support to the 
discours e cente r  hypothesi s propose d b y Gros z e t  a l  (1981) .  Whe n 
reader s encounte r  a n ambiguou s pronoun ,  the y immediatel y assum e 
tha t  it s anteceden t  wil l  b e th e discours e cente r  o f  th e previou s 
sentence .  Moreover ,  sentence s whic h continu e wit h th e sam e cente r 
as th e precedin g sentenc e ar e rea d mor e rapidl y an d judge d t o b e 
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mor e comprehensibl e whe n th e cente r  i s mentione d a s a  pronou n tha n 
when th e cente r  i s mentione d a s a  noun .  However ,  th e mechanic s o f 
cente r  shiftin g remai n unclear ,  an d ou r  futur e researc h wil l  focu s 
on thes e issues . 

TABLE 1 

Typ e o f  Anapho r 

Pronoun 

Noun 

Typ e o f  Anteceden t 

Center Noncenter 

215 8 (97% ) 

2475 (94%) 

264 4 (78% ) 

2422 (95%) 

Readin g time s fo r  th e targe t  sentence s i n Experimen t  1  wit h th e 
percentag e o f  sentence s judge d t o b e sensibl e i n parentheses . 

TABLE 2 

Typ e o f  Anapho r 

Pronoun 

Noun 

Pronou n 

Noun 

Typ e o f  Anteceden t 
Cente r 

Phras e 1 

He hadn' t  eve n 
961 

Jack hadn't even 
107 5 

Noncente r 
Phras e 1 

He hadn' t  eve n 
970 

Josh hadn't even 
118 7 

Phras e 2 

noticed Josh 
202 6 (85% ) 

noticed Josh, 
168 7 (75% ) 

Phras e 2 

noticed Jack 
236 8 (60% ) 

noticed Jack 
201 9 (80% ) 

Readin g time s fo r  th e firs t  an d secon d phrase s o f  th e targe t 
sentence s i n Experimen t  2 .  Th e percentag e o f  sentence s judge d t o 
make sens e i s i n parenthese s afte r  th e secon d phras e readin g 
t imes . 
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