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Abstrac t 

The aim of this study was to distinguish be-
twee n tw o heuristi c strategie s propose d t o ac -
coun t  fo r  th e assignmen t  o f  ambiguou s pro -
nouns :  a  subjec t  assignmen t  strateg y an d a 
paralle l  functio n strategy .  Accordin g t o th e 
subjec t  assignmen t  strateg y a  pronou n i s as -
signe d t o a  precedin g subjec t  nou n phrase , 
wherea s accordin g t o th e paralle l  functio n 
strateg y a  pronou n i s  assigne d t o a  previou s 
nou n phras e wit h th e sam e grammatica l  func -
tion .  Thes e tw o strategie s wer e teste d b y ex -
aminin g th e interpretatio n o f  ambiguou s sub -
jec t  an d non-subjec t  pronouns .  Ther e wa s a 
stron g preferenc e fo r  assignin g bot h type s o f 
pronoun s t o precedin g subjec t  nou n phrase s 
whic h supporte d th e subjec t  assignmen t  strat -
egy .  Howeve r  th e preferenc e wa s reduce d 
fo r  non-subjec t  pronoun s compare d t o subjec t 
pronoun s whic h w e interprete d a s evidenc e fo r 
grammatica l  parallelism .  A  subsidiar y ai m 
of  th e stud y wa s t o investigat e text-leve l  ef -
fect s o f  order-of-mentio n wher e a  pronou n i s 
assigne d t o a  nou n phras e whic h ha s bee n men -
tione d i n th e szmn e sequentia l  position .  W e 
di d no t  observ e an y stron g effect s althoug h w e 
di d observ e a  possibl e topi c assignmen t  strat -
egy wher e topic-hoo d depende d o n order-of -
mention .  A  pos t  ho c inspectio n o f  th e materi -
al s reveale d possibl e effect s o f  intra-sententia l 
order-of-mentio n parallelism .  W e conclud e 
tha t  a  subjec t  assignmen t  strategy ,  a  paralle l 
grammatica l  functio n strategy ,  a  topi c assign -
ment  strateg y an d a  paralle l  order-of-mentio n 
strateg y m a y al l  constrai n th e interpretatio n o f 
ambiguou s subjec t  an d non-subjec t  pronouns . 

Introduction 

Th e comprehensio n o f  pronoun s i s meul e u p o f  man y 
processe s operatin g a t  m a n y differen t  level s (syn -
tactic ,  semanti c an d nonlinguistic) .  On e suc h 

'The support of the Economic and Social Research 
Counci l  U K (ESRC )  i s gratefull y acknowledged .  Th e 

set  o f  processe s involve s heuristi c strategies :  me -
chanica l  rule s o f  thum b operatin g ove r  a  pzirticu -
la i  leve l  o f  representation .  T w o strategie s fo r  pro -
nou n comprehensio n concer n u s here :  subjec t  as -
signmen t  eui d paralle l  function .  Th e subjec t  as -
signmen t  strateg y {e.g. ,  Broadbent ,  1973 ;  Clancy , 
1980 )  propose s tha t  ambiguou s pronoun s wil l  b e 
assigne d t o antecedent s whic h functio n a s subject s 
and th e paralle l  functio n assignmen t  strateg y (Shel -
don ,  1974 )  propose s tha t  pronoun s wil l  b e assigne d 
t o antecedent s wit h paradle l  (identicaJ )  grammati -
cal  functions . 

Sheldo n (1974 )  propose d tha t  paralle l  functio n 
was use d i n pronou n resolutio n an d note d tha t  (la ) 
i s easie r  tha n (lb) . 

(1 )  a .  Mar y hugge d Joh n an d Bett y kisse d him . 

b.  Mar y hugge d Joh n an d h e kisse d Betty . 

Severa l  investigator s hav e studie d paralle l  func -
tio n i n pronou n comprehensio n an d variou s factor s 
whic h interac t  wit h i t  (e.̂ . ,  Caramazz a an d Gupta , 
1979 ;  Cowan ,  1980) .  Th e genera l  conclusio n o f  suc h 
studie s i s tha t  paredle l  functio n doe s influenc e th e 
comprehensio n o f  aunbiguou s pronouns .  However , 
Crawley ,  Stevenso n an d Kleinma n (1990 )  observe d 
tha t  ver y fe w studie s o f  paralle l  functio n hav e use d 
non-subjec t  pronoun s eua d s o th e result s canno t  dis -
tinguis h betwee n a  pualle l  functio n strateg y an d a 
subjec t  assignmen t  strateg y becaus e bot h strate -
gie s predic t  tha t  ambiguou s pronoun s wil l  b e as -
signe d t o th e subjec t  antecedent .  B y contrast ,  th e 
tw o strategie s predic t  differen t  outcome s whe n non -
subjec t  pronoun s ar e used ;  th e subjec t  assingmen t 
strateg y predictin g subjec t  assignmen t  an d th e par -
edle l  functio n strateg y predictin g non-subjec t  as -
signment .  Usin g thre e sentenc e texts ,  Crawley , 
Stevenso n an d Kleinma n (1990 )  foun d a  clea r  sub -
jec t  assignmen t  bia s wit h non-subjec t  pronouns , 
fro m whic h the y conclude d tha t  paralle l  functio n 
was no t  bein g used . 

Unfortunatel y the y onl y use d non-subjec t  pro -
noun s whic h wil l  onl y distinguis h betwee n subjec t 

work was part of the ESRC funded Human Communi-
catio n Researc h Centr e ( H C R C ) 
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assignmen t  an d paralle l  functio n i f  eithe r  strateg y 
i s use d i n isolation .  However ,  i t  i a possibl e tha t 
bot h strategie s ar e involve d i n comprehension ,  s o 
tha t  subjec t  pronoun s ma y sho w a  mor e marke d 
subjec t  assignmen t  bia s tha n d o non-subjec t  pro -
nouns .  Tha t  is ,  th e subjec t  assignmen t  bia s ob -
serve d b y Crawley ,  Stevenso n an d Kleinma n (1990 ) 
fo r  non-subjec t  pronoun s migh t  hav e bee n attenu -
ate d b y a  concurren t  bu t  conflictin g paralle l  func -
tio n strategy .  Th e mai n ai m o f  th e presen t  paper , 
therefore ,  i s t o tes t  thi s possibilit y  b y investigatin g 
bot h subjec t  an d non-subjec t  pronouns . 

Stennin g (1991 )  ha s foun d effect s o f  order-of -
mentio n i n tex t  processing .  Give n thes e effect s 
and th e possibilit y  tha t  order-of-mentio n i s relate d 
t o grammatica l  functio n becaus e subject s usuall y 
come befor e non-subject s i n English ,  a  subsidiar y 
ai m wa s t o investigat e th e existenc e o f  order-of -
mentio n i n pronou n comprehension .  Cowa n (1980 ) 
investigate d orde r  o f  mentio n effect s i n singl e sen -
tenc e material s an d conclude d tha t  ther e wa s n o 
effec t  althoug h ther e i s a  sligh t  tren d i n bi s dat a 
whic h suggest s tha t  suc h effect s migh t  exist .  Give n 
Cowan' s conclusion s an d Stenning' s finding s tha t 
order-of-mentio n operate s ove r  sentences ,  thi s ex -
perimen t  manipulate d order-of-mentio n ove r  sen -
tence s also .  Thi s wa s don e b y changin g th e orde r 
i n whic h th e pronoun' s potentia l  antecedent s wer e 
introduce d i n th e text .  Eithe r  th e orde r  wa s th e 
same a s th e orde r  i n th e targe t  o r  i t  wa s differ -
ent  (th e orde r  o f  zuitecedent s i n th e targe t  sentenc e 
were kep t  constant) . 

Crawley ,  Stevenso n an d Kleinman' s (1990 )  mar 
terial s varie d i n th e constructio n whic h wa s use d 
t o introduc e th e potentia l  antecedents .  Sometime s 
the y wer e conjoine d subject s an d sometime s the y 
were introduce d i n th e subjec t  an d predicat e o f  th e 
firs t  sentence .  Ther e wa s som e hin t  i n th e dat a tha t 
thes e difference s affecte d th e resolutio n proces s s o 
th e manne r  o f  introductio n wa s als o include d a s a 
desig n factor . 

I n summary ,  thi s experimen t  investigate d th e us e 
of  a  paralle l  functio n assignmen t  strateg y i n simpl e 
thre e sentenc e texts ,  followin g Crawley ,  Stevenso n 
and Kleinma n (1990) .  B y usin g bot h subjec t  an d 
non-subjec t  pronoun s a  subjec t  assignmen t  strat -
egy coul d b e distinguishe d fro m a  paralle l  func -
tio n assignmen t  strategy .  Orde r  o f  mentio n effect s 
and th e manne r  o f  introductio n o f  th e potentia l  an -
tecedent s wer e als o manipulated . 

Exampl e passag e 

E x p e r i m e n t 

Subject s 

The subject s wer e 19 2 voluntee r  student s fro m 
Durha m University . 

Conjoine d antecedent s 
Joh n an d Sammy wer e playin g i n th e garden . 
Elle n watche d thei r  gam e wit h interest . 
Joh n pushe d Sanun y an d Elle n kicke d him . 

Antecedents in subject predicate form 
Joh n wa s playin g wit h Sammy i n th e garden . 
Elle n watche d thei r  gam e wit h interest . 
Joh n pushe d Sairmi y sui d Elle n kicke d him . 

Antecedents in separate senteces 
Joh n an d Elle n wer e playin g i n th e garden . 
Sammy watche d thei r  gam e wit h interest . 
Joh n pushe d Sanmi y an d Elle n kicke d him . 

Table 1: The same target sentence with three dif-
feren t  contex t  sentenc e pairs .  (Sam e Orde r  con -
ditions .  Th e orde r  i n whic h th e tw o euitecedent s 
wer e introduce d int o th e tex t  wa s reverse d i n th e 
Differen t  Orde r  conditions. ) 

Material s an d Desig n 

Each subjec t  rea d 4 8 passage s consistin g o f  tw o 
contex t  sentence s followe d b y a  targe t  sentence . 
Each tex t  describe d thre e individual s wh o wer e in -
troduce d i n th e tw o contex t  sentence s an d repeate d 
i n th e tairge t  sentence .  Th e targe t  sentenc e wa s 
made u p o f  tw o conjoine d clauses :  th e firs t  men -
tione d tw o o f  th e participant s an d th e secon d men -
tione d th e thir d participan t  an d a  pronou n whic h 
referre d t o on e o f  th e tw o individued s mentione d i n 
th e firs t  clause . 

The desig n factor s wer e Tex t  typ e (conjoine d an -
tecedents ,  subject-predicat e antecedents ,  sepzirat e 
antecedent s an d tjûge t  sentenc e only) ,  Participan t 
orde r  (sam e orde r  V3 .  differen t  order) ,  an d Pro -
noun positio n i n targe t  (subjec t  vs .  non-subject) . 
Hal f  th e target s containe d 3  o r  4  word s afte r  th e 
and an d hal f  th e target s containe d 5  t o 7  word s af -
te r  th e an d makin g a  betwee n material s variabl e o f 
lengt h wit h tw o levels .  Tabl e 1  show s a  reduce d tex t 
set  illustratin g thre e o f  th e level s o f  th e tex t  typ e 
variable :  conjoine d antecedents ,  subjec t  predicat e 
antecedent s an d separat e antecedents .  Th e targe t 
shows th e Non-subjec t  pronou n leve l  an d th e cor -
respondin g Subjec t  pronou n leve l  woul d b e "Joh n 
pushe d Sanun y an d h e kicke d Ellen" .  Th e firs t  tw o 
Text  condition s ar e comparabl e t o th e materia b 
used b y Crawley ,  Stevenso n an d Kleinma n (1990) . 

Forty-eigh t  three-sentenc e text s wer e constructe d 
(availabl e fro m th e author s o n request) .  Twent y 
fou r  text s ha d lon g target s an d twent y fou r  ha d 
shor t  targets .  Eac h se t  o f  thre e sentence s wa s use d 
t o mak e 1 6 version s o f  itsel f  (fou r  level s o f  th e Tex t 
variable ,  tw o level s o f  th e Orde r  variabl e an d tw o 
level s o f  th e Pronou n variable) .  Thes e version s wer e 
used t o produc e sixtee n list s o f  materials ,  fou r  i n 
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each o f  th e fou r  tex t  conditions .  I n eac h tex t  con -
ditio n th e fou r  list s containe d bot h level s o f  th e 
Orde r  variabl e an d bot h level s o f  th e Pronou n vari -
able .  Acros s th e fou r  lists ,  eac h tex t  occurre d m al l 
of  it s fou r  versions . 

Each tex t  wa s followe d b y a  questio n derive d 
fro m th e crucia l  par t  o f  th e secon d claus e i n th e 
targe t  sentenc e b y repeatin g th e secon d claus e wit h 
th e pronou n replace d b y on e o f  th e potentiz d an -
tecedent s {e.g. ,  Elle n kicke d Sammy? o r  Elle n 
kicke d John?) .  Th e questio n wa s use d t o deter -
min e th e assignmen t  o f  th e pronou n i n th e preced -
in g text .  Th e numbe r  o f  time s eac h potentia l  an -
teceden t  wa s substitute d wa s balance d acros s ma -
terials . 

Procedure 

The tas k wa s a  self-pace d readin g task ,  followe d 
by a  questio n abou t  th e targe t  sentence .  Th e con -
tex t  sentence s o f  th e passage s wer e presente d on e 
sentenc e a t  a  tim e an d th e targe t  sentenc e wa s pre -
sente d claus e b y clause .  Subject s wer e aske 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 th e sentence/clause .  Whe n the y di d s o 
th e scree n wa s cleare d an d th e nex t  sentenc e dis -
played .  Onc e th e final  claus e ha A bee n read ,  th e 
scree n cleare d an d the n th e questio n appeared .  Af -
te r  answerin g th e questio n b y pressin g on e o f  tw o 
key s marke d tru e an d false ,  subject s wer e prompte d 
t o star t  th e nex t  trial . 

The tim e take n t o rea d th e las t  claus e o f  eac h 
targe t  sentenc e wa s measure d i n millisecond s an d 
th e answe r  t o eac h questio n wa s recorded .  I n thi s 
paper ,  w e focu s primaril y o n th e answer s t o th e 
question s whic h wer e use d t o infe r  th e assignmen t 
of  th e pronouns . 

Results 

Compariso n ove r  Conjoined,Subject -
Predicate,Separat e an d Singl e level s o f  Text : 
Assignmen t  dat a Becaus e th e Singl e (targe t 
only )  leve l  o f  Tex t  applie s t o singl e sentence s th e 
Orde r  facto r  (Sam e an d Different )  doe s no t  apply , 
so t o mak e a  compariso n ove r  Tex t  th e Orde r  vari -
abl e ha s bee n collapse d over .  Th e assignmen t  dat a 
was prepare d fo r  analysi s o f  variajic e b y subtract -
in g th e numbe r  o f  non-subjec t  assignment s fro m th e 
number  o f  subjec t  assignment s b y conditio n an d b y 
subject .  Thi s mean t  tha t  fo r  eac h subject ,  eac h 
conditio n wa s assigne d a  numbe r  betwee n 1 2 an d 
— 1 2 whic h represente d th e assignmen t  bias :  a  pos -
itiv e numbe r  indicate d a  subjec t  assignmen t  bia s 
and a  negativ e numbe r  a  non-subjec t  assignmen t 
bias . 

Figur e 1  show s th e mea n assignmen t  score s 
fo r  th e tw o type s o f  pronou n i n th e fou r  tex t 
conditions .  A n analysi s o f  varianc e wa s the n 
done o n th e dat a usin g thre e fixe d factors :  Tex t 
(Conjoined ,  Subject-Predicate ,  Separate ,  Single) , 

SjO 

*j a 

3.0 

2J0 

ix> 

0.0 Ooniaiia d Subts a Sli«t e 

Figur e 1 :  Assignmen t  biase s b y Tex t  an d Pronou n 
( N =  192) . 

Lengt h (Short ,  Long) ,  Pronou n (Subject ,  Non -
Subject) .  Th e analysi s reveale d tw o reUabl e ef -
fects .  Subjec t  pronoun s receive d mor e assignment s 
t o th e subjec t  anteceden t  tha n t o th e non-subjec t 
anteceden t  (min/"(l,83 )  =  32.32, p <  0.01 ,  Sub -
ject=4.7 ,  SD=4. 5 an d Non-Subject=1.2 ,  SD=1.2) . 
Ther e wa s als o a n interactio n betwee n Pronou n 2ui d 
Text ,  mjnrr3,203 )  =  2.89, p <  0.05 . 

Analysi s o f  simpl e effect s show s tha t  Tex t  ha s 
no effec t  o n subjec t  pronoun s (F i  an d F j  <  1 ) 
but  doe s hav e a  reUabl e effec t  o n non-subjec t  pro -
noun s (mmF'(3,187 )  =  4.36, p <  0.01) .  Thu s sub -
jec t  pronoun s ar e lairgel y unaffecte d b y th e preced -
in g sentence s wherea s th e subjec t  assigiunen t  bia s 
fo r  non-subjec t  pronoun s i s affected .  Th e bia s i s 
larges t  whe n th e tw o potentia l  antecedent s ar e in -
troduce d i n a  subjec t  predicat e form ,  i s attenuate d 
i f  th e antecedent s  ar e conjoine d subject s  o r  subject s 
introduce d i n separat e sentences ,  an d i s smalles t  fo r 
targe t  sentence s presente d withou t  an y context . 

A pos t  ho c inspectio n o f  th e material s showe d 
tha t  th e structur e o f  th e targe t  sentence s varie d 
acros s texts .  I n mos t  o f  th e target s th e struc -
tur e o f  th e clause s wa s granunaticaJl y parallel ,  a s 
i n th e exampl e i n Tabl e 1 .  Bu t  i n th e res t  the y 
wer e not :  onl y th e subjec t  pronou n wa s gram -
maticall y paralle l  t o th e subjec t  antecedent .  Th e 
non-subjec t  pronoun s an d thei r  antecedent s occu -
pie d differen t  granunatica l  roles ,  a s i n th e exam -
pl e i n Tabl e 2 .  Thes e difference s coul d aiffec t  th e 
way i n whic h pualle l  functio n wa s operatin g ove r 
th e material s becaus e paralle l  functio n ma y operat e 
over  stric t  granmiatica l  categorie s o r  ove r  order-of -
mentio n paralleUsm . 
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Onte-of i Omaalka l  P n U i B 

Figur e 2 :  A s s i g n m e n t  biase s b y T e x t  a n d P r o n o u n fo r  th e G r a m m a t i c a l  Parallelis m a n d Orde r -o f -men t i o n 
Parallelis m g roup s o f  material s ( N =  4 6 fo r  Order-o f -ment io n paredlelis m a n d N  =  5 0 fo r  G r a m m a t i c a l 
Parallel) . 

Terr y w a s goin g t o m e e t  Hecto r  a t  th e cricke t 
match . 
Thei r  frien d Brend a cam e alon g t o watc h a s well . 
Terr y too k Hecto r  t o th e pavilio n 
and h e wave d t o Brenda . 

Table 2: An example of a text with non parallel 
clause s i n th e targe t  sentence . 

Figur e 2  show s th e interactio n betwee n Tex t  an d 
Pronou n broke n d o w n b y structur e i n th e teirge t 
sentenc e o f  th e materials :  thos e wit h grammatica l 
parallelis m an d thos e wit h order-of-mentio n par -
allelism .  Inspectio n o f  Figur e 2  indicate s tha t  th e 
subjec t  bia s i s reduce d i n th e non-subjec t  pronoun s 
when th e target s ar e grammaticall y parallel .  ( W e 
not e tha t  Subject-Predicat e text s ar e a n exceptio n 
t o this. ) 

C o m p a r i s o n ove r  Conjo ined , 
Subject-Predicat e a n d Separat e level s o f 
Text :  A s s i g n m e n t  da t a I n orde r  t o exam -
in e th e orde r  effects ,  th e thre e Tex t  condition s 
wer e analyse d withou t  th e Singl e Sentenc e condi -
tion .  A s before ,  th e assignmen t  dat a wa s prepare d 
fo r  analysi s b y subtractin g th e numbe r  o f  non -
subjec t  assignment s fro m th e numbe r  o f  subjec t 
assignment s b y conditio n fo r  eac h subject .  Anal -
ysi s o f  varianc e (wit h Pronoun ,  Order ,  Lengt h an d 
Tex t  a s fixe d factors )  showe d tha t  ther e wa s on e 
reliabl e effec t  o f  Pronou n wher e th e subjec t  as -
signmen t  bia s wa s greate r  fo r  subjec t  pronoun s 
{minF'(1,163 )  =  27.3, p <  0.01 ,  Subject=2.3 , 

10 

1.0 

aa 

Ck&m 
a 

Cô obiB d Svbtt a Sepoi B 

Figur e 3 :  Pronou n assignmen t  bia s b y Orde r  an d 
Tex t  (N=192) . 

SD=2.76 ,  Non-Subject=0.8 ,  SD=2.61) .  T w o in -
teraction s approache d significance :  Orde r  b y Text , 
Fi(2,141 )  =  3.95, p <  0.03,^2(2,69 )  =  4.33 ,  p  < 
0.0 2 an d Pronou n b y Tex t  Fi(2,141 )  =  3.09, p < 
0.05,î 2(2,69 )  =  5.04 ,  p  <  0.01 .  Figur e 3  an d Fig -
ur e 4  sho w th e mean s fo r  th e tw o interaction s re -
spectively . 

T h e interactio n betwee n Orde r  an d Tex t  appear s 
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2.0 

0.0 

Figur e 4 :  Pronou n assignmen t  bia s b y Pronou n an d 
Tex t  (N=192) . 

t o b e du e t o th e effec t  o f  Orde r  i n th e Separat e 
condition .  AnaJysi s o f  simpl e effect s show s tha t 
ther e i s n o effec t  o f  Orde r  i n th e Conjoine d an d 
Subject-Predicat e text s an d a  marginadl y signifi -
can t  effec t  o f  Orde r  i n Separat e texts ,  wher e th e 
subjec t  assignmen t  bia s i s greatl y increase d fo r 
non-subjec t  pronoun s relativ e t o subjec t  pronouns . 
(Fi(l,141 )  =  6.86, p <  0.01 ,  F2(l,69 )  =  5.58, p < 
0.03 ,  mmF' ( l ,171 )  =  3.08, p >  0.05 )  Th e interac -
tio n betwee n Pronou n an d Tex t  seem s t o b e cause d 
by th e effec t  o f  Tex t  o n Non-Subjec t  pronoun s 
rathe r  tha n Subjec t  pronouns ,  a s i n th e analysi s 
ove r  al l  th e level s o f  Text .  Simpl e effect s analysi s 
shows tha t  a t  th e Subjec t  leve l  o f  Pronou n ther e i s 
no effec t  o f  Tex t  an d a  marginall y significan t  effec t 
at  th e Non-Subjec t  leve l  (^1(2,141 )  =  5.09, p < 
0.008 ,  ̂ 2(2,69 )  =  4.49, p <  0.02 ,  mmF'(2,177 )  = 
2.39, p >  0.05) .  Thus ,  th e effec t  o f  tex t  typ e o n 
th e assignmen t  o f  non-subjec t  pronoun s i s appar -
ent  eve n whe n th e Singl e Sentenc e conditio n i s ex -
clude d fro m th e analysis . 

Reading times The reading time data were not 
amenabl e t o ANOVA becaus e th e cel l  frequencie s 
wer e unbalance d an d m a n y cell s wer e empty .  How -
ever ,  th e overal l  mea n readin g time s fo r  subjec t  an d 
non-subjec t  pronoun s whe n assigne d t o subjec t  an d 
non-subjec t  antecedent s ar e show n i n Tabl e 3 .  Th e 
means ar e presente d separatel y fo r  paralle l  orde r 
sentence s an d grammaticall y paralle l  sentence s a s 
was don e fo r  th e assignmen t  dat a i n Figur e 2 .  (Th e 
patter n o f  result s wa s simila r  i n th e fou r  Tex t  con -
ditions. )  Inspectio n o f  th e Tabl e reveal s a  clea r 
subjec t  assignmen t  effect :  bot h subjec t  an d non -
subjec t  pronoun s ar e rea d mos t  rapidl y whe n th e 

Pronou n 
Assignmen t  Subjec t  Non-subjec t 

Paralle l  Orde r  Sentence s 
Subjec t  240 3 226 9 
Non-subjec t  246 2 239 7 

Grammatically Parallel Sentences 
Subjec t  231 4 233 8 
Non-subjec t  254 5 247 5 

Table 3: Mean reading times (msec) by Assign-
ment ,  Pronou n an d Parallelis m (Order-of-mentio n 
and Grammatical) . 

pronou n i s assigne d t o th e subjec t  o f  th e sentence . 
Further ,  wit h th e subjec t  pronoun s only ,  th e sub -
jec t  assignmen t  effec t  i s  m u c h large r  i n granunati -
call y piirdle l  target s tha n i n paralle l  orde r  targets . 

Discussion 

Th e result s sho w a  larg e subjec t  assignmen t  bia s 
i n bot h subjec t  an d non-subjec t  pronoun s whe n 
precede d b y a  text ,  bu t  neghgibl e bia s i n non -
subjec t  pronoun s whe n presente d i n isolate d sen -
tences .  Th e resul t  tha t  bot h type s o f  pronoun s 
sho w a  subjec t  assignmen t  bia s whe n precede d b y 
a tex t  i s  consisten t  wit h Crawley ,  Stevenso n an d 
Kleinman' s (1990 )  result . 

However ,  i n al l  th e Tex t  conditions ,  th e sub -
jec t  assignmen t  bia s wa s reliabl y greate r  wit h sub -
jec t  tha n wit h non-subjec t  pronouns .  W e propos e 
therefor e tha t  tw o strategie s ar e operating :  a  sub -
jec t  assignmen t  strateg y an d a  grammatica l  paral -
lelis m strategy ,  an d tha t  th e consequence s o f  th e 
operatio n o f  thes e tw o strategie s ar e differen t  fo r 
subjec t  an d non-subjec t  pronouns .  Fo r  subjec t  pro -
noun s th e tw o strategie s produc e th e sam e out -
come,  henc e th e marke d subjec t  assignmen t  bias . 
For  non-subjec t  pronouns ,  th e tw o strategie s con -
flict,  henc e th e reduce d subjec t  assignmen t  bias . 

Textua l  factor s appea r  t o influenc e th e likeUhoo d 
tha t  a  subjec t  assignmen t  wil l  b e mad e wit h non -
subjec t  pronouns ,  sinc e ther e wa s neghgibl e assign -
ment  bia s whe n th e targe t  sentence s wer e presente d 
i n isolation .  Thi s presumabl y reflect s th e fac t  tha t 
th e tw o strategie s hav e comparabl e weighting s i n 
isolate d sentence s an d so  eithe r  strateg y m a y b e 
used .  However ,  whe n th e targe t  \ s precede d b y 
tex t  the n othe r  factors ,  suc h a s topicalisation ,  ma y 
increas e th e weightin g o f  th e subjec t  assignmen t 
strategy ,  sinc e th e subjec t  o f  th e sentenc e i s als o 
likel y t o b e th e topi c o f  th e text .  Suc h au i  accoun t 
i s compatibl e wit h Crawley ,  Stevenso n an d Klein -
man' s (1990 )  results .  Becaus e the y use d onl y non -
subjec t  pronoun s the y wer e unabl e t o distinguis h 
betwee n subjec t  assignmen t  effect s an d effect s du e 
t o grammatica l  parallelism . 

I n th e Separat e Tex t  conditions ,  subjec t  assign -
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ment  wa s mor e marke d whe n th e potentia l  an -
tecedent s wer e introduce d int o th e tex t  i n a  dif -
feren t  orde r  fro m thei r  orde r  i n th e targe t  sentenc e 
(se e Figur e 3) .  Thi s m a y b e explaine d b y consid -
erin g topi c effect s mor e closely .  M a n y investigator s 
{e.g. ,  Caramazz a k .  Gupta ,  1979 )  hav e claime d tha t 
th e surfac e subjec t  o f  a  sentenc e i s topicalise d an d 
tha t  a  ne w subjec t  i n a  ne w sentenc e introduce s 
a ne w topi c {e.g. ,  Karmiloff-Smith ,  1985) .  There -
fore ,  whe n th e Orde r  i s th e Sam e i n a  Separat e 
text ,  th e secon d introduce d individua l  (whic h wil l 
be th e non-subjec t  anteceden t  i n th e target )  be -
comes th e mos t  recen t  topic .  Thi s mean s tha t  i f 
a topi c assignmen t  strateg y i s use d t o resolv e th e 
pronoun ,  a s wel l  a s a  subjec t  assignmen t  strategy , 
the n th e tw o strategie s wil l  disagre e (grammatica l 
parallelis m ha s n o impac t  becaus e th e interactio n 
betwee n tex t  an d orde r  wa s no t  modifie d b y a  thre e 
way interactio n wit h pronoun) .  However ,  whe n th e 
Orde r  i s Differen t  th e secon d mentione d individ -
ual ,  whic h wil l  becom e th e topic ,  i s  th e subjec t 
anteceden t  i n th e target .  Therefor e th e tw o strate -
gie s (topi c assignmen t  an d subjec t  assignment )  wil l 
agree .  Th e presenc e or  absenc e o f  congruenc e be -
twee n th e tw o strategies ,  therefore ,  m a y accoun t  fo r 
th e orde r  effec t  i n th e Separat e Tex t  condition . 

Thi s argumen t  doe s no t  appl y t o th e othe r  tw o 
Tex t  condition s becaus e i n thos e tw o condition s th e 
individua l  introduce d i n th e secon d contex t  sen -
tenc e i s a  thir d individua l  w h o i s neve r  a  poten -
tia l  anteceden t  o f  th e pronoun .  Thus ,  th e effect s 
of  th e mos t  recen t  topi c tha t  wer e observe d i n th e 
Separat e condition ,  ar e no t  apparen t  her e an d i n 
additio n a n effec t  o f  th e initia l  topi c i s presumabl y 
attenuated . 

A subsidiar y ai m wa s t o investigat e text-leve l 
order-of-mentio n parallelis m b y manipulatin g Or -
der .  However ,  w e hav e see n tha t  th e interactio n 
tha t  wa s observe d betwee n Tex t  an d Orde r  i s mos t 
likel y du e t o topi c effect .  Thu s w e hav e n o stron g 
evidenc e fo r  a  text-leve l  order-of-mentio n pairal -
lelism .  O n th e othe r  hand ,  ther e doe s see m t o 
be evidenc e of  order-of-mentio n peu'allelis m withi n 
a singl e sentence .  Figur e 2  show s tha t  ther e i s a 
parallelis m effec t  i n bot h th e grammaticall y paral -
le l  target s an d th e paralle l  orde r  targets .  I n th e 
paralle l  orde r  target s granmiatica l  parallelis m can -
not  b e used .  Therefor e w e conclud e tha t  th e par -
alle l  effect s i n thes e case s mus t  b e du e t o a  paralle l 
order-of-mentio n strategy .  Indeed ,  th e parallelis m 
effec t  appear s t o b e greate r  i n th e grammaticall y 
paralle l  targets ,  whic h i s wha t  woul d b e expecte d 
sinc e th e tw o strategie s coincid e i n thes e sentences . 
The readin g tim e dat a ar e consisten t  wit h thes e 
notions .  Th e readin g tim e advaintag e fo r  subjec t 
pronoun s i s greates t  whe n bot h orde r  an d gram -
matica l  parallelis m ar e present .  Th e absenc e o f  a 
sinnila r  advantag e fo r  non-subjec t  pronoun s i s pre -
sumabl y du e t o th e precis e natur e o f  th e processe s 

involve d whe n th e outcome s o f  subjec t  aMignmen t 
and paralle l  functio n conflict . 

Conclusion 

Th e result s suppor t  th e existenc e of  a  paralle l  as -
signmen t  strateg y an d a  subjec t  assignmen t  strat -
egy operatin g i n parallel .  Ther e i s a n effec t  o f  text -
leve l  orderin g whic h w e interpre t  a s a  topi c effect . 
Ther e i s als o a n effec t  of  sentence-leve l  orderin g 
whic h appear s t o reflec t  th e us e of  a  paralle l  order -
of-mentio n strategy . 
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