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Abstrac t 

We descnb e a n experimen t  t o tes t  th e vie w tha t  structura l 
focusin g an d themati c rol e focusin g ar e distinct .  Subject s 
wer e presente d >Mt h 2-claus e sentence s containin g becaus e 
or  s o Th e firs t  claus e introduce d tw o individual s occupyin g 
th e themati c role s Goa l  an d Source ,  whil e th e subjec t  o f  th e 
secon d wa s eithe r  a  pronou n o r  repeate d name .  Result s 
showed tha t  readin g time s fo r  th e secon d claus e wer e 
facilitate d whe n th e pronomi s referre d t o th e Goa l  rathe r 
tha n Source ,  particularl y whe n th e clause s wer e connecte d 
b> so .  Thi s facilitatio n occurre d regardles s o f  th e surfac e 
positio n o f  th e Goa l  an d regardles s o f  tli e typ e o f  anaphor , 
pronou n o r  repeate d name .  Wit h pronouns ,  facilitatio n als o 
occurre d whe n th e anteceden t  wa s i n th e firs t  positio n i n it s 
clause ,  bu t  on h whe n th e anteceden t  wa s th e Source .  Wit h 
Repeate d Names ,  readin g time s wer e slowe d whe n th e 
anteceden t  wa s i n th e firs t  position ,  regardles s o f  it s 
themati c role .  Thes e finding s sugges t  tha t  ther e ar e tw o foc i 
i n a n utterance ,  on e containin g th e firs t  nou n phras e i n th e 
utteranc e an d th e othe r  containin g th e preferre d themati c 
role .  W e sugges t  tha t  th e focu s base d o n initia l  mentio n 
correspond s t o th e forwar d lookm g cente r  describe d b y Gros z 
et  al .  (1963 )  an d tha t  th e focu s base d o n themati c role s i s 
par t  o f  th e globa l  focu s (Gros z an d Sidner ,  1986) .  W e als o 
discus s th e implication s o f  ou r  result s fo r  Sanfor d an d 
Garrod' s (1981 )  scenari o mappin g model . 

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

T h e interpretatio n o f  pronoun s i s a  centra l  proble m i n 
discours e comprehension .  T h e majo r  issu e tha t  need s t o b e 
explaine d i s h o w pronoun s ar e understoo d s o readil y 
despit e th e fac t  tha t  the y contai n littl e informatio n t o assis t 
interpretatio n an d ar e frequently  ambiguous .  A  numbe r  o f 
attempt s t o so h e  thi s proble m m a k e us e o f  th e notio n o f 
focusing .  I n a  focus-base d model ,  discours e entitie s ar e no t 
equall y weighted .  Instead ,  the y ar e ranke d accordin g t o 
thei r  salience ,  wit h th e mos t  highl y ranke d entit y bein g th e 
most  accessibl e a s a  th e anteceden t  fo r  a  pronoun .  Focusin g 
model s diffe r  i n wha t  the y regar d a s th e mechanis m 
underlyin g focusing .  Differen t  researcher s hav e argue d fo r 
structura l  focusin g (e.g .  Grosz .  Josh i  an d Weinstein .  1983) , 
semantic/pragmati c focusin g (e.g .  Stevenson ,  Crawle y an d 
Kleinman ,  1994 )  an d focusin g base d o n backgroun d 
knowledg e o f  th e topi c o f  th e discours e (e.g .  Sanfor d an d 
Garrod ,  1981) .  I n thi s paper ,  w e argu e tha t  structura l 

focusin g an d semantic/pragmati c focusin g achiev e thei r 
eflFect s throug h differen t  mechanisms . 

W o rk o n structura l  focusin g ca n b e foun d i n th e 
computationa l  literature ,  wit h Gros z e t  al.' s  centerin g 
theor y givin g th e mos t  explici t  account .  Accordin g t o Gros z 
et  al ,  al l  discours e entitie s i n a n utteranc e ar e store d i n a 
set  o f  forwar d lookin g center s (abbreviate d her e a s Cfs ) 
tha t  ar e ranke d accordin g t o thei r  salience .  Th e Cf s lin k 
th e curren t  utteranc e t o th e subsequen t  on e b y providin g 
potentia l  antecedent s fo r  a  pronoun .  I n addition ,  eac h 
utterance ,  excep t  th e firs t  i n a  discourse ,  als o contain s a 
backwar d lookin g cente r  (Cb )  tha t  link s th e curren t 
utteranc e t o th e previou s on e b y bein g th e preferre d sit e fo r 
a pronoun .  Accordin g t o Gordon ,  Gros z an d Gillio m 
(1993 )  an d others ,  th e C b als o refer s t o th e highes t  ranke d 
Cf  an d i s normall y th e subjec t  o f  th e sentence .  Th e factor s 
tha t  affec t  th e rankin g o f  th e C f  ar e no t  completel y 
determined ,  bu t  i n general ,  surfac e position ,  grammatica l 
role ,  bein g th e C b o f  th e utterance ,  an d (i n Japanese ) 
empath y ar e though t  t o interac t  t o determin e rankin g 
(Brennan ,  Friedma n an d Pollard ,  1987 ;  K a m e y a m a ,  1986 ; 
Walker .  lid a an d Cole ,  1994) .  Ther e i s  growin g 
psychologica l  evidenc e t o suppor t  th e mai n tenet s o f 
centerin g theory .  First ,  pronoun s i n subjec t  positio n tha t 
refe r  t o th e highes t  ranke d C f  o f  th e precedin g utteranc e 
ar e interprete d mor e rapidl y tha n repeate d name s i n subjec t 
positio n (Gordo n e t  al. .  1993 ;  Hudso n D'Zmura ,  1988 . 
Hudson ,  Tanenhau s an d Dell ,  1986) .  Thi s i s attribute d t o 
an expectanc y efifec t  (Hudso n D'Zmura ,  1988 )  becaus e th e 
subjec t  positio n i s  th e preferre d sit e o f  th e C b ,  whic h i s 
normall y a  pronou n referrin g t o th e highes t  ranke d C f 
Second ,  subjec t  pronoun s referrin g t o th e highes t  ranke d C f 
ar e interprete d mor e rapidl y tha n subjec t  pronoun s 
referrin g t o a  lowe r  ranke d C f  (Hudso n D'Zmura ,  1988 , 
Hudso n e t  al. ,  1986) .  Thi s ca n b e attribute d t o structura l 
focusin g becaus e th e mos t  accessibl e anteceden t  fo r  a 
pronou n i s th e highes t  ranke d Cf . 

Semantic/pragmati c focusin g ha s lon g bee n recognise d 
i n th e psychologica l  literatur e throug h wor k showin g tha t 
th e causa l  bia s o f  a  ver b ca n affec t  th e eas e w  it h whic h a 
pronou n ca n b e resolved .  Fo r  example ,  i n a  sentenc e 
continuatio n tas k usin g sentenc e fragment s containin g 
because .  Garve y an d Caramazz a (1974 )  foun d consisten t 
preference s fo r  assignin g a  pronoi m a t  th e en d o f  th e 
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fragmen t  t o eithe r  th e first  nou n phras e o f  a  sentenc e (NPl ) 
or  th e secon d nou n phras e (NP2) .  The> '  argue d tha t  whe n 
th e ver b impute d th e caus e o f  th e actio n t o th e first  nou n 
phrase ,  a n h4P l  bia s wa s observed ,  bu t  whe n th e \cr b 
impute d th e caus e o f  th e aaio n t o th e secon d nou n phrase , 
an N P 2 bia s wa s observed .  Furthe r  suppor t  fo r  th e ide a tha t 
verb s affec t  th e accessibilit > o f  a n anteceden t  come s fro m 
studie s o f  th e tim e take n t o mak e pronou n assignment s 
(Caramazza ,  Grober .  Gar\e y an d Yates ,  1977 )  an d fro m 
prob e recognitio n task s (Stevenson ,  1986) . 

Mor e recently ,  Stevenson ,  Crawle y an d Kleinma n (1994 ) 
hav e show n tha t  thes e ver b bia s effect s reflec t  preference s 
fo r  certa m themati c role s rathe r  tha n others .  Stevenso n e t 
al .  use d sentenc e continuatio n task s wher e th e sentenc e 
fragment s containe d pair s o f  themati c role s an d foun d tha t 
peopl e preferre d t o assig n a  pronou n t o th e themati c rol e 
associate d wit h th e consequence s o f  th e even t  describe d b y 
th e fragment .  Fo r  example ,  whe n completin g sentenc e 
firagments  containin g Goa l  an d Sourc e themati c roles ,  a s i n 
th e example s below ,  th e continuation s reveale d tha t  th e 
pronou n wa s mos t  likel y t o b e assigne d t o th e Goal , 
regardles s o f  whethe r  i t  wa s mentione d first  o r  secon d i n it s 
clause . 

(1) John seized the comic from Bill and he (Goal in 
firs t  position ) 

(2) John passed the comic to Bill and he (Goal in 
secon d position ) 

Simila r  result s wer e foun d fo r  fragment s containin g 
Agent  an d Patien t  themati c roles ,  wher e th e preferenc e wa s 
fo r  th e Patient .  I n additio n though ,  ther e wa s als o a n 
effec t  o f  surfac e position :  first  mentione d antecedent s wer e 
preferre d t o second .  Thus ,  ther e wa s evidenc e o f  structura l 
focusin g alongsid e themati c rol e focusing ,  althoug h 
focusin g du e t o themati c rol e produce d th e stronges t 
effects .  Th e themati c rol e focusin g wa s attribute d t o th e fac t 
tha t  Goal s an d Patient s ar e associate d wit h th e 
consequence s o f  event s an d i t  i s  th e consequence s o f  th e 
describe d even t  tha t  ar e mos t  highl y focuse d i n a  mode l  o f 
th e discourse .  T o tes t  thi s idea ,  continuation s wer e 
obtaine d fo r  sentenc e fragment s endin g i n eithe r  'so '  o r 
•because' .  I t  wa s anticipate d tha t  'so '  woul d reinforc e th e 
preferenc e fo r  consequence s whil e "because '  woul d modify ' 
it .  Thi s i s becaus e 'so '  direct s attentio n t o th e consequence s 
of  a n even t  whil e "because '  direct s attentio n t o th e initiatin g 
condition s (th e cause )  o f  a n event .  Th e result s confirme d 
th e predictions ,  thu s supportin g th e vie w tha t  th e themati c 
rol e preference s aris e becaus e th e individua l  associate d 
wit h th e consequence s o f  a  describe d e\en t  i s th e mos t 
highl y focuse d i n a  mode l  o f  th e discourse , 

However ,  Stevenso n e t  al .  als o foun d e\idenc e t o sugges t 
tha t  structura l  focusin g i s distinc t  fro m themati c rol e 
focusing .  I n thei r  experiments ,  the y include d condition s i n 
whic h th e sentenc e fragment s di d no t  contai n a  pronou n 
I n thes e case s to o ther e wa s a  preferenc e fo r  th e first  perso n 
mentione d i n th e continuatio n t o refe r  t o th e themati c rol e 
associate d wit h th e consequence s o f  th e describe d event . 
Goal  o r  Patient .  However ,  th e choic e o f  referrin g 

expression ,  pronou n o r  repeate d name ,  depende d o n th e 
suifac e position/grammatica l  role '  o f  th e antecedent . 
Pronoun s wer e use d t o refe r  t o th e first  mentione d 
anteceden t  whil e repeate d name s wer e mor e likel j  t o b e 
use d t o refe r  t o th e secon d mentione d antecedent .  Thes e 
result s suppor t  Gordo n e t  al.' s  notio n o f  a  C b tha t  i s th e 
expecte d sit e o f  a  pronou n an d sugges t  furthe r  tha t  th e 
choic e o f  referrin g expressio n i s governe d b y structura l 
focusing ,  whil e th e choic e o f  anteceden t  i s governe d b> ' 
themati c rol e focusing . 

Th e purpos e o f  thi s experimen t  wa s t o tes t  th e 
propositio n tha t  structura l  an d themati c rol e focusin g ar e 
distinct .  Subject s wer e presente d wit h 2-claus e sentence s 
containin g eithe r  "because '  o r  'so' .  Th e first  claus e 
containe d Goa l  an d Sourc e themati c roles ,  whil e th e subjec t 
of  th e secon d claus e wa s eithe r  a  pronou n o r  a  repeate d 
name tha t  referre d t o on e o f  th e tw o themati c roles . 
Readin g time s wer e measure d fo r  th e secon d clause .  W e 
expec t  bot h structura l  focusin g an d themati c rol e focusin g 
t o influenc e th e readin g times . 

Takin g th e Pronou n sentence s first,  th e time s shoul d b e 
facilitate d whe n th e pronou n refer s t o th e Goal .  Thi s 
facilitatio n shoul d occu r  regardles s o f  th e surfac e positio n 
of  th e Goal ,  sinc e a  subjec t  pronou n (th e C b i n Gros z e t 
al.' s  terms )  normall y refer s t o th e mos t  highl y ranke d Cf , 
an d according  t o Stevenso n e t  al .  s  data ,  thi s wil l  b e th e 
Goal .  W e als o expec t  th e readin g time s t o b e facilitate d 
when th e pronou n refer s t o th e first  mentione d antecedent . 
as predicte d b y centerin g theory ,  sinc e Stevenso n e t  al . 
observe d a n effec t  o f  surfac e positio n a s wel l  a s o f  themati c 
role .  However ,  i t  i s  als o possibl e tha t  structura l  effec t  wil l 
be modifie d b y focusin g du e t o themati c role ,  sinc e 
themati c rol e focusin g too k precedenc e ove r  structura l 
focusin g i n Stevenso n e t  al.' s  study .  Finally ,  sinc e 
themati c rol e focusin g i s modifie d b y th e focusin g 
propertie s o f  th e connective ,  w e als o expec t  th e readin g 
tim e facilitatio n du e t o themati c role s t o b e mostl y confine d 
t o S o sentences . 

I n th e Repeate d N a m e sentences ,  w e als o expec t  t o find 
facilitatio n du e t o themati c rol e focusing ,  sinc e Stevenso n 
et  al .  foun d a  preferenc e fo r  reference s t o th e Goa l  e\e n 
when th e continuatio n containe d a  name .  Fo r  structura l 
focusing ,  w e ar e concerne d i n thes e sentence s wit h th e 
expectanc y effect ,  Gordo n e t  al ,  (1993) ,  H u d s o n - D Z m u r a 
(1988 )  an d Hudso n e t  al ,  (1986 )  hav e al l  foun d tha t  w h e n 
an anapho r  i s i n subjec t  positio n an d refer s t o th e highes t 
ranke d C f  i n th e previou s utterance ,  readin g time s ar e 
slowe d whe n th e anapho r  i s a  repeate d n a m e a s oppose d t o 
a pronoun .  I n ou r  experiment ,  w e canno t  directl y compar e 
th e Pronoi m an d Repeate d N a m e condition s becaus e th e 
condition s wer e presente d t o independen t  group s o f 
subjects .  However ,  i f  structura l  focusin g i s distinc t  fro m 
themati c rol e focusing ,  the n i n th e presen t  experimen t  thi s 
woul d mea n tha t  repeate d name s shoul d lea d t o slowe r 
time s onl y w h e n th e anteceden t  i s th e structura l  focus ,  tha t 
is ,  th e first  mentione d nou n phrase .  Finally ,  a s wa s th e cas e 

' The surface positions and grammatical roles of the antecedents 
CO-varie d i n th e experiments . 
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wit h Pronou n sentences ,  w e expec t  themati c rol e focusin g 
t o b e mor e e \  iden t  i n S o tha n Becaus e sentences . 

Method 

Subjects. The subjects were 32 student volunteers from the 
Universit )  o f  Durham . 

Materials  and Design: Each subject read 32 sentences 
containin g eithe r  pronoun s o r  names .  I n al l  othe r  respect s 
th e material s wer e identica l  fo r  th e tw o group s o f  subjects . 
Al l  th e sentence s consiste d o f  tw o clause s connecte d b \ 
eithe r  becaus e o r  so .  Th e first  claus e introduce d tw o 
indi\idual s occupyin g Goa l  an d Sourc e themati c role s an d 
th e secon d claus e containe d eithe r  a  pronou n o r  a  repeate d 
name tha t  referre d t o on e o f  thes e tw o individuals .  I n hal f 
th e sentences ,  th e Goa l  wa s mentione d first  i n th e claus e 
and i n th e othe r  hal f  i t  \\a s mentione d second .  I n hal f  th e 
Pronou n sentences ,  th e conten t  o f  th e secon d claus e biase d 
th e assigrunen t  o f  th e pronou n t o th e Goal .  I n th e 
remainin g half ,  i t  biase d th e assignmen t  t o th e Source .  Th e 
same conten t  als o appeare d i n th e Repeate d Name 
sentences .  Ther e wer e therefor e foiu -  factor s i n th e 
experiment ,  al l  bu t  th e first  bein g repeate d acros s subjec t 
groups .  Th e first  facto r  wa s Tjp e o f  Anapho r  (Pronou n vs . 
Repeate d Name) ,  th e secon d wa s Siufac e Orde r  (Goa l  first 
\s .  Goa l  second) ,  th e thir d wa s Typ e o f  Coimectiv e 
(Becaus e \s .  So )  an d th e fourt h wa s Anteceden t  (Goa l  v s 
Source) .  A n exampl e se t  o f  material s i s show n i n Tabl e 1 

Table 1: Examples of Materials Used in the Experiment 

GOAL FIRST 

Malcolm won some money from Stuart 

BECAUSE 
he/Malcol m w  a s ver y goo d a t  poke r 
he/Stuar t  w  a s ver > ba d a t  poke r 

SO 
he/Malcol m ende d u p feelin g ric h 
he/Stuar t  ende d u p feelin g poo r 

GOAL SECOND 

Stuart lost some money to Malcolm 

BECAUSE 
he/Malcol m wa s ver y goo d a t  poke r 
he/Stuar t  wa s ye n ba d a t  poke r 

SO 
he/Malcol m ende d u p feelin g ric h 
he/Stuar t  ende d u p feelin g poo r 

To ensur e tha t  th e conten t  o f  th e secon d claus e wa s 
suitabl y biase d t o th e intende d antecedent ,  a n initia l  larg e 
pool  o f  sentence s containin g pronoun s wa s constructe d 

each wit h a  secon d claus e designe d t o brin g abou t  th e 
intende d assignment .  Thes e sentence s wer e the n presente d 
t o 3  independen t  judge s wh o wer e aske d t o sa y wh o th e 
pronoun s referre d to .  Thos e sentence s wher e al l  3  judge s 
gave th e intende d assignmen t  wer e kep t  fo r  inclusio n i n th e 
experiment .  Wher e ther e wa s disagreement ,  th e secon d 
claus e wa s change d t o mak e th e pragmati c bia s stronge r 
and thes e modifie d sentence s wer e the n give n t o a  ne w se t 
of  3  independen t  judge s t o sa y wh o th e pronoun s referre d 
to .  Onc e again ,  thos e sentence s wher e al l  3  judge s agree d 
wer e kep t  fo r  inclusio n i n th e experimen t  whil e thos e wher e 
ther e wa s disagreemen t  wer e modifie d an d give n t o 3  mor e 
judges .  Thi s procedur e continue d unti l  ther e wer e 1 6 Goa l 
Firs t  sentence s an d 1 6 Goa l  Secon d sentence s i n whic h th e 
secon d claus e wa s unanimousl y judge d t o refe r  t o th e 
intende d anteceden t  i n eac h o f  th e 8  condition s define d b y 
Type o f  Connective ,  Positio n o f  th e Goa l  an d Themati c 
Rol e o f  th e Antecedent .  Th e critica l  secon d clause s wer e 
al l  eithe r  5  o r  6  word s long .  A  questio n wa s als o aske d 
about  eac h sentence ,  e.g .  'Wa s i t  Sttiar t  wh o wo n th e 
money?'  Fo r  hal f  th e question s i n eac h condition ,  th e 
intende d ans\\e r  wa s 'yes' .  Fo r  th e othe r  half ,  i t  wa s 'no' . 
The question s wer e designe d t o encourag e comprehensio n 
and t o ascertai n tha t  th e pronoim s wer e assigne d t o th e 
intende d antecedent . 

Procedure: Subjects carried out a self-paced reading time 
task .  Eac h sentenc e wa s presente d o n a  compute r  scree n 
one claus e a t  a  tim e an d subject s wer e instrurte d t o pres s 
th e spac e ba r  a s soo n a s the y ha d rea d an d understoo d a 
clause .  Onc e th e secon d claus e ha d bee n read ,  th e scree n 
cleare d an d th e questio n wa s presented .  Afte r  answerin g 
th e questio n b y pressin g on e o f  tw o key s marke d YE S an d 
N O,  subject s wer e prompte d t o star t  th e nex t  trial .  Th e 
tim e take n t o rea d th e claus e contamin g th e pronou n o r 
repeate d nam e wa s recorde d i n milliseconds .  Th e 
assigrunent s o f  th e pronoun s wa s als o recorded . 

Results 

Since two different groups of subjects completed the 
Pronou n an d Repeate d Name conditions ,  thes e tw o 
condition s wer e analyse d separately .  Th e mea n readin g 
time s fo r  th e targe t  clause s i n th e Pronou n sentence s ar e 
shown i n Tabl e 2 .  Onl y time s fo r  clause s wher e th e 
pronou n wa s assigne d th e intende d anteceden t  ar e 
included . 

Analyse s o f  varianc e o n th e dat a i n Tabl e 2  reveale d a 
mai n effec t  o f  themati c role :  clause s wer e rea d mor e 
quickl y whe n th e pronou n referre d t o th e Goa l  rathe r  tha n 
th e Sourc e (F1=8.29 ,  df=l,15 ,  p<.02 ;  f2=6.56 ,  df̂ l.60 , 
p<.02) ,  an d a  mai n effec t  o f  coimective :  clause s wer e rea d 
more quickl v i n Becaus e tha n i n S o sentence s (f1=12.71 . 
df̂ l.l5 .  p<.bl ;  f2=10.59 ,  df̂ I,60 ,  p<.01) .  Ther e wa s als o 
an interactio n betwee n themati c rol e an d surfac e positio n 
(F '  =  14.I8 ,  df=l,I5 .  p<.OI :  F:=7.25 ,  df̂ l,60 ,  p<.OI) :  a 
surfac e positio n effec t  arise s wit h Sourc e themati c role s 
only .  Th e interactio n betwee n Themati c Rol e an d 
Connectiv e wa s als o significan t  (F^=I4.18 ,  df=l,15 ,  p<.OI ; 
f2=8.44 .  df=l,60 ,  p<.01) :  Th e facilitatio n fo r  clause s 

330 



wher e th e pronou n refer s t o th e Goa l  i s confine d t o th e S o 
sentences . 

Table 2: Mean reading times (in msecs) for the clauses 
containin g pronouns . 

Surfac e Positio n o f 
th e Anteceden t 

Connectiv e Themati c 
Rol e o f 

Anteceden t 
Firs t Secon d Mean s 

B E C A U SE 

SO 

Goal 
Sourc e 

Means 

Goal 
Sourc e 

Means 

165 7 
159 7 

162 7 

168 9 
206 6 

187 7 

1605 
184 6 

1725 

1669 
228 2 

197 6 

1631 
1721 

167 9 
217 4 

Tabl e 3  show s th e percentag e o f  correc t  response s t o th e 
question s i n th e Pronou n conditions .  A  correc t  respons e i s 
one indicatin g tha t  th e pronou n ha d bee n assigne d t o th e 
intende d antecedent . 

Table 3: Percent Correct Responses to the Questions in the 
Pronou n Condition . 

Connectiv e Themati c 
Rol e o f 
Anteceden t 

Surfac e Positio n o f 
Anteceden t 

First Second Means 

B E C A U SE 

SO 

Goal 
Sourc e 

Means 
Goal 
Sourc e 

Means 

97 
89 

93 
89 
78 

83 

95 
83 

89 
84 
84 

84 

96 
86 

86 
80 

Analyse s o f  varianc e o n th e correc t  response s reveale d a 
mai n effec t  o f  Themati c Rol e (f1=10.13 ,  df=l,15 ,  p<.01 ; 
f2=8.33 ,  df= l  60 ,  p<.01 )  an d a  margina l  effec t  o f 
Connectiv e (F'=3.91 ,  1,15 .  p<..07 ;  f2=5.35 ,  df^l,60 , 
p<.03) .  Ther e wer e mor e correc t  response s whe n th e 
pronou n referre d t o th e Goa l  tha n whe n i t  referre d t o th e 
Source ,  an d whe n th e sentence s wer e connecte d b y "because ' 
rathe r  tha n 'so' .  N o othe r  effect s wer e significant . 

The mea n readin g time s fo r  th e clause s containin g 
repeate d name s ar c show n i n Tabl e 4  Analyse s o f  varianc e 
on th e dat a reveale d th e sam e tw o mai n effect s a s i n th e 
Pronou n sentences .  Ther e wa s a  mai n effec t  o f  Themati c 
Role :  clause s wer e rea d faste r  whe n th e pronou n referre d t o 
Goal  rathe r  tha n Sourc e (F^=4.65 ,  df=l,15 ,  p<.05 ; 
f2=7.36 .  df^l,60 .  p<.02)) ,  an d a  mai n effec t  o f  connective : 
clause s wer e rea d faste r  i n Becaus e tha n i n S o sentence s 

(F'=35.55 .  df=l,15 ,  p < 0 1 ;  f2=5.92 ,  dl^l,60 ,  p<.03) . 
Ther e wa s als o a  mai n effec t  o f  th e positio n o f  th e 
anteceden t  (f1=4.65 ,  df=l,15 ,  p<.05 ,  f2^=6.34 ,  df=l,60 , 
p<.02) .  Readin g time s wer e slowe r  whe n th e anteceden t 
was i n initia l  rathe r  tha n secon d position .  I n contras t  t o th e 
Pronoun s sentences ,  ther e wa s n o interactio n betwee n 
Themati c Rol e an d Connectiv e (F'=1.46 ,  df=l,15 ;  F ^ 
df=l,60) ,  althoug h th e patter n o f  result s i s i n th e predicte d 
direction . 

Table 4: Mean reading times (in msecs) for the clauses 
containin g names . 

Connectiv e Themati c 
Rol e o f 
Anteceden t 

Surfac e Positio n o f 
Anteceden t 

Firs t  Secon d Mean s 

B E C A U SE 

SO 

Goal 
Sourc e 

Means 

Goal 
Sourc e 

Means 

159 5 
1631 

1613 

169 2 
192 5 

180 8 

146 4 
1495 

149 7 

159 4 
1805 

169 9 

153 0 
1563 

1643 
186 5 

Discussio n 

These results support the idea that thematic role focusing 
and structura l  focusin g ar e distinct .  A s fa r  a s themati c 
role s ar e concerned ,  readin g time s wer e facilitate d an d 
pronou n assignment s mor e accurat e whe n th e anteceden t 
was th e Goa l  rathe r  tha n th e Source .  Thi s facilitatio n hel d 
fo r  repeate d name s a s wel l  a s pronouns .  Structura l 
focusing ,  however ,  produce d a  differen t  patte r  o f  result s 
dependin g o n whethe r  th e anapho r  wa s a  pronou n o r  a 
repeate d name .  W h e n th e claus e containe d a  pronoun , 
readin g time s wer e facilitate d whe n th e anteceden t  wa s 
mentione d firs t  bu t  onl y whe n i t  wa s th e Source .  Thi s 
focusin g effect ,  therefore ,  wa s modifie d b y themati c rol e 
and onl y emerge d whe n th e firs t  mentione d anteceden t  wa s 
th e non-focuse d themati c role .  W h e n th e claus e containe d a 
repeate d name ,  a n expectanc y effec t  wa s observed :  Clause s 
wer e rea d mor e slowl y whe n th e nam e referre d t o th e firs t 
mentione d anteceden t  compare d t o whe n i t  referre d t o th e 
secon d mentione d antecedent ,  regardles s o f  th e themati c 
rol e o f  th e antecedent .  W e als o foun d tha t  themati c rol e 
focusin g wa s modifie d b y th e typ e o f  connective ,  whil e 
structura l  focusin g wa s unaffecte d b y th e connective .  W e 
therefor e conclud e tha t  themati c rol e focusin g an d 
structura l  focusin g ar e distinct . 

The result s o f  th e presen t  experimen t  appea r  t o conflic t 
wit h thos e o f  Hudso n D'Zmur a (1988) .  I n on e o f  he r 
experiments ,  sh e examine d structura l  focusin g i n relatio n t o 
focusin g du e t o th e causa l  bia s o f  th e verb ,  an d sh e foun d 
clea r  evidenc e o f  structura l  focusin g bu t  n o e\idenc e o f 
focusin g du e t o th e causa l  bia s o f  th e verb .  Sh e use d tw o 
set s o f  materials .  On e se t  containe d 'Agen t  verbs' ,  wher e 
th e causa l  bia s wa s t o th e Agen t  (NPl) ;  th e othe r  se t 
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containe d 'Patien t  verbs" ,  wher e th e causa l  bia s wa s t o th e 
Patien t  (NP2) .  (Thes e latte r  sentence s containe d wha t 
Stc\enso n e t  al .  calle d Experience r  (NPl )  an d Stimulu s 
(NP2 )  themati c roles. )  Hudso n D'Zmixr a foun d tha t  th e 
first  mentione d anteceden t  wa s th e mos t  accessibl e t o a 
subjec t  pronoun ,  regardles s o f  it s  themati c role .  However , 
Sle\enso n e t  al .  foun d tha t  E.xperiencer-Stimulu s sentence s 
of  th e kin d use d b }  Hudso n D'Zmur a d o no t  sho w 
themati c rol e preference s i n th e absenc e o f  othe r  cue s i n th e 
sentenc e tha t  tur n th e stat e describe d b> '  th e ver b int o a n 
event .  I n thei r  study ,  th e us e o f  'so '  le d t o a  preferenc e o f 
th e Experience r  whil e th e us e o f  'because '  le d t o a 
preferenc e fo r  th e Stimulus .  Thus ,  th e lac k o f  a n explici t 
connecti\ e i n Hudso n D'Zmura' s studj '  i s  probabl y 
responsibl e fo r  th e lac k o f  an y focusin g du e t o causa l  bias . 

Th e coimecti\ e influence d th e impac t  o f  themati c rol e 
focusing ,  a s wa s th e cas e i n th e Stevenso n e t  al .  study .  Th e 
readin g tim e ad\antag e fo r  Goa l  antecedent s wa s mainl y 
eviden t  w h e n th e cormecti\ e wa s so .  S o reinforce s th e 
focusin g du e t o themati c role ,  whil e becaus e modifie s it . 
Thus ,  themati c rol e focusing ,  bu t  no t  structura l  focusing ,  i s 
als o affecte d b > othe r  element s i n th e sentenc e tha t  direc t 
th e reader' s attentio n t o on e discoiu-s e referen t  rathe r  tha n 
another . 

We shoul d als o not e tha t  ther e wer e difference s i n th e 
conten t  o f  th e secon d claus e acros s mos t  o f  th e conditions . 
Thi s raise s th e possibilit y  tha t  th e readin g time s ar e a  resul t 
of  s>stemati c difference s i n th e eas e o f  comprehendin g 
thes e differen t  clauses .  W e thin k thi s i s imlikel y fo r  tw o 
reasons .  First ,  th e material s wer e comprehensivel y teste d 
an d modifie d unti l  successiv e set s o f  thre e independen t 
judge s agree d o n th e assignmen t  o f  th e pronoun .  Second , 
by usin g a  larg e numbe r  o f  sentences ,  1 6 Goa l  first  an d 1 6 
Goal  second ,  w e reduce d th e likelihoo d o f  systemati c 
difference s betwee n th e condition s othe r  tha n th e 
difference s du e t o th e experimenta l  conditions . 
Consequently ,  w e fee l  confiden t  tha t  th e result s ar e du e t o 
our  intende d manipulations . 

W h at  d o thes e result s impl y fo r  theorie s o f  referenc e 
resolution ? I n centerin g theory ,  focusin g depend s o n th e 
rankin g o f  Cf s accordin g t o structura l  aspect s o f  th e 
utterance .  Followin g Gordo n e t  al. ,  w e hav e identifie d th e 
highes t  ranke d C f  a s th e M P i n initia l  position .  A n 
utteranc e als o contain s a  C b ,  whic h i s responsibl e fo r  th e 
ejqjectanc y effect .  Accordin g t o Gordo n e t  al. ,  th e C b i s 
normall y a  subject ,  an d normall y a  pronou n tha t  refer s t o 
th e highes t  ranke d C f  fro m th e previou s utteranc e tha t  i s 
realise d i n th e curren t  utterance .  Th e presen t  restilt s 
suppor t  thi s vie w bu t  furthe r  sugges t  tha t  th e Cf ,  a s 
characterise d b> '  centerin g theory ,  i s  no t  th e onl y for m o f 
focusin g tha t  ca n arise .  Focusin g als o arise s a s a  resul t  o f 
themati c rol e preferences .  Thus ,  th e center s tha t  lin k th e 
presen t  utteranc e t o subsequen t  ones ,  b y providin g potentia l 
antecedent s fo r  pronoims ,  m a y b e eithe r  structura l  o r 
semantic/pragmatic . 

Th e C b ,  o n th e othe r  hand ,  i s unaffecte d b y themati c rol e 
focusing .  A n expectanc y effec t  onl y arise s w h e n th e 
anteceden t  i s i n initia l  position ;  tha t  is ,  th e structura l  focu s 
of  th e precedin g clause .  Thus ,  th e cente r  tha t  link s th e 

curren t  utteranc e wit h th e previou s on e i s governe d purel y 
b>'  structura l  factors . 

Gros z an d he r  colleague s als o distinguis h betwee n 
centerin g theory ,  whic h i s a  theor y o f  loca l  focusing ,  an d a 
theor y o f  globa l  structure ,  whic h i s a  theor y concernin g th e 
purpose s imderlyin g th e intentiona l  structiu- e o f  th e 
discoiû s e a s a  whole .  Globa l  focu s i s sai d t o b e responsibl e 
fo r  th e interpretatio n o f  definit e description s (includin g 
repeate d names )  whil e loca l  focus ,  th e topi c o f  centerin g 
theory ,  i s  sai d t o b e responsibl e fo r  th e interpretatio n o f 
pronouns .  Thi s distinctio n betwee n loca l  an d globa l  focu s 
m ay underli e th e distinctio n betwee n structiu-a l  an d 
themati c rol e focusing .  Sinc e thes e tw o form s o f  focusin g 
hav e distinguishabl e effects ,  i t  i s  likel y tha t  the y aris e fro m 
differen t  mechanisms .  Thus ,  a s Gros z an d he r  colleague s 
hav e argued ,  structura l  focusin g depend s o n loca l  effect s a s 
identifie d b y centerin g theory .  Moreover ,  i t  seem s t o b e 
specificall y concerne d wit h th e relationshi p betwee n th e 
Cb an d th e siufac e positio n o f  th e antecedent .  However , 
we sugges t  tha t  themati c rol e focusin g i s a n aspec t  o f 
globa l  structure ,  a n aspec t  tha t  depend s o n th e even t 
structur e o f  th e situatio n describe d b y th e discourse. .  I f  thi s 
i s th e case ,  the n oiu -  result s fiuther  sugges t  tha t  th e globa l 
focu s affect s th e interpretatio n o f  pronoim s a s wel l  a s 
definit e descriptions .  Henc e pronou n resolutio n doe s no t 
li e solel y i n th e domai n o f  loca l  focus. . 

I n mor e pragmaticall y base d theories ,  suc h a s th e 
scenario-mappin g mode l  o f  Sanfor d an d Garro d (1981 ; 
Garrod ,  Freudentha l  an d Boyle ,  1994) ,  focusin g i s normall y 
a fimctio n o f  backgroun d knowledg e o f  th e subjec t  matte r 
of  th e discoiu-se ,  whic h determine s th e rang e o f  situation s 
i n whic h a  discoxu-s e entit y m a y appear .  However ,  jus t  a s 
Gros z an d Sidne r  distinguis h betwee n loca l  an d globa l 
focus ,  s o Sanfor d an d Garro d distinguis h betwee n th e statu s 
of  entitie s i n th e discours e an d th e even t  structur e o f  th e 
discourse .  Consequently ,  tw o differen t  mechanism s ar e 
specifie d tha t  coul d b e responsibl e fo r  th e tw o type s o f 
focusing .  Accordin g t o Sanfor d an d Garrod ,  element s i n a 
focu s stac k ar e store d i n 'explici t  focus '  whil e th e role s the y 
occup y i n th e event s describe d b y th e discours e ar e store d 
i n 'implici t  focus' . 

As th e mode l  stands ,  focusin g o f  a  discours e entit y i s 
influence d b y th e strengt h o f  th e link s betwee n a n entit y 
an d th e role s th e entit y occupie s i n th e discourse .  Th e 
result s o f  th e presen t  experiment ,  togethe r  wit h th e wor k o n 
structura l  focusing ,  sugges t  tha t  structiu^ l  factor s an d 
themati c rol e informaUo n ar e als o crucia l  fo r  focusin g an d 
hav e separat e sources .  Thus ,  structm ^  factor s coul d b e sai d 
t o affec t  th e statu s o f  entitie s i n ejqjlici t  focus ,  whil e 
themati c rol e preference s affec t  th e statu s o f  role s i n 
explici t  focus .  Thi s mode l  ha s th e advantage ,  compare d t o 
Grosz' s wor k o n loca l  an d globa l  focus ,  tha t  th e 
relationshi p betwee n discours e entitie s an d th e role s the y 
fill  i n th e describe d event s i s clearl y specified ,  thu s 
enablin g pronoim s an d repeate d name s t o bot h b e affecte d 
by themati c rol e focusing .  However ,  i t  als o ha s th e 
disadvantage ,  compare d t o th e wor k o f  Gros z e t  al. ,  tha t 
ther e i s n o accoun t  o f  th e relationshi p betwee n th e C b an d 
structura l  focusing . 
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I n summary ,  w e hav e foun d tha t  bot h pronoun s an d 
repeate d name s ar e interprete d wit h respec t  t o a  themati c 
rol e focu s a s wel l  a s wit h respec t  t o a  structura l  focus . 
However ,  structura l  focusin g onl y affect s pronoun s whe n 
th e anteceden t  i s th e non-focuse d themati c role ;  whil e i t 
affect s repeate d name s whe n th e anteceden t  i s i n initia l 
position .  Th e C b ,  therefore ,  i s  onl y affecte d b y structura l 
focusing .  W e als o suggeste d way s i n whic h Grosz' s model s 
of  loca l  an d globa l  focu s an d Sanfor d an d Garrod' s 
pragmati c mode l  o f  discours e nee d t o b e modifie d t o tak e 
accoun t  o f  thes e findings.  I n particular ,  w e suggeste d tha t 
themati c rol e focusin g i s a n aspec t  o f  th e glote l  focus ,  an d 
tha t  therefor e th e globa l  focus ,  a s wel l  a s th e loca l  focus , 
influence s pronoi m interpretation ;  an d w e suggeste d tha t  i n 
th e pragmati c model ,  structura l  focusin g affect s th e statu s 
of  entitie s i n e)q)lici t  focu s whil e themati c rol e focusin g 
affect s th e statu s o f  th e role s i n implici t  focus ,  an d tha t  th e 
importan t  rol e o f  th e C b als o need s t o b e considered . 
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