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PRAGMATIC FACTORS I N 
P R O N O UN REFERENCE ASSIGNMENT 

Valerie C. Abbott and John B. Black 

CognitlT e Scienc e P r o g r a m 

Yal e UniTersity ,  N e w H a v e n ,  C T 0 6 6 2 0 

Identifyin g factor s tha t  influenc e pronou n referenc e 
assignmen t  i s  a  challeng e t o anyon e attemptin g t o 
characteriz e th e proces s o f  languag e understanding . 
Becaus e a  pronou n itsel f  carrie s onl y a  smal l  par t  o f  th e 
meanin g tha t  th e understande r  i s expecte d t o assig n t o it , 
he o r  sh e mus t  us e contextua l  informatio n t o assig n th e 
pronou n a n unambiguou s referent .  Characterizin g 
aspect s o f  th e contex t  whic h ar e use d fo r  th b purpos e i s 
an activ e are a o f  psychologica l  research . 

M a ny recen t  studie s hav e considere d th e rol e o f 
syntacti c context ,  tha t  is ,  th e effec t  o f  structura l 
constraint s o n pronou n referenc e i n a  fragmen t  o f  text , 
typicall y a  sentence ,  withou t  recours e t o constraint s 
whic h migh t  b e foun d i n th e meanin g o f  th e tex t 
(Langacker ,  1969 ;  Sheldon ,  1974) .  Shwart z (1981 )  ha s 
foun d evidenc e fo r  th e us e o f  syntacti c informatio n i n th e 
resolutio n o f  anaphori c pronoun s i n singl e sentences . 
However ,  strategie s base d onl y o n synta x ar e no t 
sufncien t  t o determin e unambiguousl y th e referen t  o f  al l 
pronouns .  Consequently ,  investigator s hav e examine d th e 
rol e o f  semanti c factor s withi n sentence s i n directin g th e 
assignmen t  o f  referent s (Caramazza ,  Grober ,  Garvey ,  & 
Yates ,  1977 ;  Caramazz a an d Gupta ,  1979 ;  EhrUch ,  1080) . 

T h e studie s reporte d her e wil l  focu s o n th e us e o f 
pragmati c constraint s i n resolvin g anaphori c pronouns . 
Hirs t  an d Bril l  (1080 )  hav e foun d tha t  thes e constraint s 
influenc e th e tim e neede d t o assig n a  referen t  eve n whe n 
tha t  referen t  ca n b e unambiguousl y determine d b y 
syntacti c rule s alone .  T h b resul t  indicate s tha t 
pragmati c contex t  ca n b e expecte d t o pla y a  significan t 
rol e i n referenc e assignment .  However ,  th e tex t 
fragment s use d i n thei r  stud y wer e onl y tw o sentence s 
long ,  an d th e natur e o f  th e pragmati c consideration s 
involve d wer e no t  specified .  I t  remain s t o b e determine d 
whethe r  ther e ar e identifiabl e cue s i n longe r  text s whic h 
influenc e referenc e assignmen t  o f  anaphori c pronouns . 
We wil l  b e concerne d wit h characterizin g tw o majo r 
source s o f  contextua l  informatio n i n paragraph-lengt h 
texts ,  an d evaluatin g thei r  influenc e o n pronomina l 
referenc e assignment . 

First ,  th e presenc e o f  a  clea r  mai n characte r  ma y b e 
expecte d t o pla y a  rol e i n referenc e assignment.  Black , 
Turner ,  an d Bowe r  (1979 )  hav e show n tha t  th e poin t  o f 
vie w provide d b y a  mai n characte r  ha s a n observabl e 
effec t  o n stor y understanding .  I n th e extrem e case ,  ther e 
m ay b e onl y on e characte r  i n a  story .  W h e n ther e i s 
mor e tha n on e character ,  i t  i s  stil l  likel y tha t  th e mai n 
characte r  i s  give n primar y consideratio n fo r  referenc e 
assignment .  Thi s wa s investigate d i n th e curren t 
experiment . 

Second ,  Scfaan k an d Abelso n (1977 )  hav e suggeste d 
tha t  th e goal s an d socia l  role s o f  character s i n storie s m a y 
contribut e t o referenc e assignment .  I f  a n ac t  i s 
appropriat e t o a  particula r  goa l  o r  rol e an d th e agen t  o f 
th e ac t  i s  specifie d b y a  pronoun ,  i t  i s  likel y tha t  th e 
pronou n wil l  b e disambiguate d t o th e characte r  w h o ha s 
th e appropriat e goa l  o r  role . 

Sinc e th e goa b th e character s i n a  stor y ar e pursuing , 
th e role s the y ar e filling ,  an d th e identit y o f  th e mai n 
characte r  ca n b e experimentall y manipulated ,  w e ca n tes t 
whethe r  thes e contextua l  cue s influenc e pronou n referenc e 

assignment .  I n th e experiment s reporte d belo w w e firs t 
tes t  whethe r  subject s ar e sensitiv e t o thes e cue s alon e an d 
i n combinatio n i n a  tas k requirin g explici t  pronou n 
referenc e assignment .  Second ,  i n a  tas k i n whic h readin g 
time s fo r  line s o f  tex t  containin g pronoun s wer e 
measured ,  i t  wa s determine d whethe r  thes e source s o f 
pragmati c constrain t  influence d th e difficult y o f  referenc e 
assignmen t  a s measure d b y readin g time . 

Experiment I: Explicit Aaaignment 

Four simple two-character stories were written. Each 
stor y containe d a n anaphori c pronou n i n th e final 
sentence .  Eithe r  characte r  coul d b e mad e th e mai n 
characte r  o f  th e story ,  o r  eac h characte r  migh t  b e 
weighte d equally .  Additionally ,  eac h characte r  wa s give n 
a rol e o r  a  goa l  i n th e story .  Precedin g th e claus e i n 
whic h th e critica l  pronou n appeare d wa s a  phras e 
containin g a n actio n appropriat e t o th e rol e o r  goa l  o f 
on e characte r  o r  other ,  o r  a n actio n whic h wa s equall y 
likel y t o hav e bee n performe d b y eithe r  o f  th e characters . 
For  instance ,  i n "Brushin g of f  a  table ,  sh e smile d a t  he r 
friend. "  th e actio n precedin g th e pronou n b  consbten t 
wit h th e rol e o f  a  waitress .  Not e tha t  i n sentence s o f  th b 
sort ,  th e subjec t  o f  th e mai n claus e b  interprete d a s th e 
agen t  o f  th e actio n i n th e precedin g phrase . 

Combinatio n o f  thes e cue s yield s five  presentatio n 
conditions . 

• The main character and goal or role cue are 
bot h presen t  an d indicat e th e sam e referent . 

•  T h e mai n characte r  an d goa l  o r  rol e cu e ar e 
bot h presen t  an d indicat e conflictin g referents . 

•  Onl y th e mai n characte r  cu e b  present . 

• Only the goal or role cue b present. 

•  Neithe r  cu e b  present . 

Eac h subjec t  wa s presente d wit h tw o storie s o f  th e 
typ e describe d above ,  on e i n eac h o f  tw o conditions . 
Followin g eac h stor y o n a  separat e pag e wa s a  multipl e 
choic e questio n requirin g identificatio n o f  th e characte r  t o 
w h o m th e anaphori c pronou n referred . 

T h e result s o f  th b experimen t  ar e summarize d i n 
Tigur e 1  below .  W h e n mai n characte r  an d rol e o r  goa l 
cue s le d t o assignin g th e sam e characte r  a s referent , 
pronou n referenc e wa s determine d i n accor d wit h bot h b y 
8 4 % o f  th e subjects ,  a  significan t  differenc e fro m chanc e 
(X ^  =  10.72 ,  £  <  .01) .  T h b show s tha t  mai n characte r 
and rol e an d goa l  manipulation s ar e powerfu l  enoug h t o 
influenc e pronou n assignmen t  whe n use d together .  I n th e 
cas e i n whic h neithe r  mai n characte r  no r  th e phras e 
precedin g th e pronou n provide d a  cu e concernin g 
pronou n reference ,  subject s chos e bot h character s almos t 
equall y ofte n a s th e referen t  o f  th e pronoun ,  4 6 % o f  th e 
subject s choosin g on e an d 5 4 % choosin g th e othe r  (x ^  = 
0.12 ,  ns) .  W h e n th e phras e precedin g th e pronou n wa s 
neutra l  wit h respec t  t o th e role s o r  goa b o f  bot h 
character s i n th e stories ,  bu t  ther e wa s a  mai n character , 
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thi s characte r  wa s adopte d a s th e referen t  o f  th e pronou D 
by 8 2 % (x ^  =  9.02 ,  £  <  01 )  o f  th e subjects .  Thi s i s 
essentiall y  th e sam e leve l  o f  performanc e a s wa s observe d 
wit h bot h source s o f  informatio n avaiabl e t o th e subjects . 
However ,  whe n bot h character s wer e give n equa l 
weightin g i n th e story ,  bu t  th e phras e precedin g th e 
pronou n wa s appropriat e t o th e rol e o r  goa l  o f  on e 
character ,  th e referent s chose n wer e consisten t  wit h thi s 
characte r  fo r  onl y 6 2 % (x' ^  =  107 ,  ns )  o f  th e subjects . 
Thi s patter n o f  result s seem s t o indicat e tha t  subject s ar e 
not  makin g extensiv e us e o f  informatio n abou t  th e 
relationshi p betwee n a n actio n th e agen t  o f  whic h b 
speciHe d b y a  pronoun ,  an d th e know n goal s an d role s o f 
characters ,  i n assignin g th e pronou n a  referent . 

However ,  thi s interpretatio n i s complicate d b y th e 
result s o f  th e conditio n i n whic h subject s ha d t o m a k e a 
choic e betwee n a n assignmen t  t o th e mai n characte r  o f 
th e passage ,  o r  t o anothe r  characte r  wit h th e rol e o r  goa l 
appropriat e t o th e actio n precedin g th e pronoun .  I n thi s 
situation ,  subject s chos e th e assignmen t  whic h agree d 
wit h th e mai n characte r  3 8 % o f  th e time ,  an d chos e th e 
assignmen t  whic h agree d wit h th e rol e o r  goa l  contex t 
6 2 % o f  th e time .  Althoug h thi s resul t  i s  no t  signiHcantl y 
differen t  fro m chanc e ( x =  107 ,  ns) ,  a  differenc e i n th e 
opposit e directio n woul d b e expecte d i f  onl y mai n 
characte r  cue s wer e influencin g th e choice .  Thi s resul t 
indicate s tha t  althoug h a  character' s goa l  o r  rol e i s no t 
alway s sufficien t  t o influenc e pronou n assignmen t  alone , 
i t  i s  importan t  whe n see n i n combinatio n wit h othe r 
information .  Th e differenc e betwee n th e choic e o f 
I CHOICE 

I 
I  CONSISTENT I  INCONSISTENT I 

CONDITION I  WIT H CUE(S )  I  WIT H CUE(S )  I 
BOTH CUES I 

(CONSISTENT)I 

MAIN CHAR I 
CUE ONLY I 

84 10 

82 18 

GOAL O R ROLE I 
CUE ONLY I 82 38 

BOTH CUES*  I 
(CONFLICT)  I 82 38 

neither "  I 
CUE I 54 46 

*  consisten t  =  consisten t  wit h goa l  o r  rol e cu e 
consistenc y arbitraril y  determine d 

Figure 1: Subjects' choice of pronoun referents 
i n percent . 

referent in this condition and in the condition in which 
mai n characte r  identit y i s th e onl y cu e availabl e i s 
significan t  (x ^  =  15.47 ,  £  <  .001) .  T h e utilit y  o f  mai n 
characte r  informatio n thu s seem s t o b e dependen t  o n th e 
absenc e o f  conflictin g information . 

Th e result s o f  th e thi s experimen t  indicat e tha t  th e 
exten t  t o whic h subject s chos e on e referen t  o r  th e othe r 
was governe d b y th e contextua l  cue s manipulated .  Th e 
mai n characte r  o f  th e stor y wa s mos t  effectiv e i n 
innuencin g referenc e assignment ,  wit h consistenc y o f  th e 
pronoun' s contex t  wit h th e goa l  o r  rol e o f  a  characte r 
effectiv e i n nullifyin g thi s mai n characte r  effect . 

I t  i s  conceivabl e tha t  i n thi s experimen t  askin g 
explicitl y  abou t  th e referen t  o f  a  pronou n altere d 
subjects '  responses .  Thus ,  i t  seeme d desirabl e t o obtai n 
anothe r  measur e o f  th e difficult y o f  assignin g referent s t o 
anaphori c pronoun s i n th e sam e texts . 

I n th e followin g experimen t  readin g time s fo r  th e 
sentence s o f  thes e text s containin g anaphori c pronoun s 
wer e measured .  I t  wa s expecte d tha t  readin g time s woul d 
be fastes t  fo r  pronoun s i n th e conditio n i n whic h ther e 
was a  mai n character ,  an d th e phras e precedin g th e 
pronou n wa s appropriat e t o th e rol e o r  goa l  o f  tha t 
character .  Readin g time s shoul d increas e a s i t  become s 
increasingl y difflcul t  t o assig n a  referen t  unambiguousl y 
t o a  pronoun . 

Experiment IL Reading Tlma 

Materiab were the four stories used above and six 
additiona l  storie s o f  th e sam e typ e writte n fo r  thi s study . 
Eac h stor y coul d appea r  i n an y o f  th e Av e condition s 
discusse d above .  T h e penultimat e lin e o f  th e stor y 
containe d th e actio n whic h wa s consisten t  wit h th e rol e 
or  goa l  o f  on e characte r  o r  th e other ,  o r  wit h either .  T h e 
fina l  lin e o f  eac h stor y wa s constan t  ove r  condition s an d 
containe d a n anaphori c pronoun . 

Eac h subjec t  rea d th e 1 0 stories ,  tw o i n eac h o f  th e 
five  conditions .  The y wer e instructe d t o rea d th e storie s 
fo r  comprehension .  Eac h stor y wa s presente d on e lin e a t 
a tim e o n a  compute r  terminal ,  subject s pressin g th e 
"Return "  ke y whe n the y ha d finished  readin g eac h line . 
Readin g time s fo r  th e final  lin e o f  th e stor y wer e 
compare d betwee n conditions . 

2400 1 

2300 1 
READING I 

X 
238 3 

TIME 
I N 

MSEC 
2200 ! 

2100 ! 

1 X 
2000 1 203 3 

BOTH 

1 

BOTH 
(CONFLICT) 

X 
202 0 

MAIN 
CHAR 
ONLY 

X 
215 4 

X 
210 4 

GOAL O R NEITHE R 
ROLE CUE 
ONLY PRESENT 

TYPE O F CUE(S )  PRESENT 

Figure 2: Reading times for a clause containing an 
anaphori c pronou n 

The results for the five conditions are presented in 
Figur e 2 .  Th e readin g tim e dat a i s quit e consisten t  th e 
dat a see n i n Experimen t  I  above .  A  compariso n betwee n 
th e conditio n i n whic h bot h cue s ar e presen t  an d lea d t o 
th e sam e choic e o f  referen t  an d tha t  i n whic h bot h cue s 
ar e presen t  bu t  lea d t o conflictin g choice s show s faste r 
readin g time s i n th e forme r  conditio n ( F =  4.80 5 ̂  = 
0.033) .  Havin g onl y on e cu e i n th e for m o f  a  mai n 
characte r  lead s t o almos t  identica l  readin g time s a s 
havin g bot h cue s an d result s i n significantl y faste r 
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readin g time s tha n th e confusin g conditio n ( F =  9.48 7 £ 
=s 0.005) .  However ,  althoug h ther e i s a  trend ,  havin g 
onl y th e cu e o f  consistenc y wit h th e goa l  o r  rol e o f  a 
characte r  doe s no t  lea d t o significantl y faste r  readin g 
time s tha n th e confusin g conditio n ( F =  3.02 2 g  = 
0.080) .  Th e conditio n i n whic h neithe r  mai n characte r 
nor  consistenc y wit h a  goa l  provide d a  cu e a s t o th e 
referenc e o f  th e pronou n i s a  puzzle .  Althoug h i t  i s  no t 
significantl y faste r  tha n th e confusin g conditio n ( F = 
1.32 5 2  = = 0.258) ,  i t  i s  als o no t  significantl y slowe r  tha n 
th e conditio n i n whic h bot h cue s ar e availabl e ( F =  0.52 7 
ĝ  =  0.480) ,  th e conditio n i n whic h onl y th e mai n 
characte r  i s availabl e ( F =  0.60 8 £  =  0.448) ,  o r  th e 
conditio n i n whic h onl y consistenc y wit h a  goa l  o r  rol e i s 
availabl e a s a  cu e ( F =  0.14 8 £  =  0.705) .  On e possibl e 
explanatio n i s tha t  subject s ar e fairl y  quic k t o realiz e 
tha t  the y hav e n o informatio n wit h whic h t o mak e a 
decision ,  an d procee d i n hope s o f  obtainin g th e 
informatio n the y nee d i n th e remainde r  o f  th e text .  I n 
othe r  words ,  i n th e confusin g condition ,  enoug h 
informatio n i s available ,  s o a n attemp t  i s mad e t o fin d 
th e referent .  Thi s prove s difficult ,  leadin g t o increase d 
readin g time s fo r  suc h sentences .  I n th e absenc e o f 
relevan t  information ,  th e attemp t  a t  resolutio n i s 
deferred . 

Th e result s o f  thes e tw o experiment s sho w th e 
influenc e o n pronou n referenc e assignmen t  o f 
manipulatio n o f  pragmati c aspect s o f  th e tex t  i n whic h 
the y appear .  Th e mai n characte r  o f  th e text ,  i n th e 
absenc e o f  disconfirmin g evidence ,  i s quickl y an d reliabl y 
assigne d a s th e referenc e o f  thes e pronouns .  The y als o 
poin t  ou t  tha t  th e influenc e o f  som e possibl e pragmati c 
cue s canno t  b e characterize d simply .  Fo r  example ,  i f  th e 
actio n o f  a n agen t  represente d i n th e tex t  b y a  pronou n b 
consisten t  wit h th e rol e o r  goa l  o f  a  character ,  thi s i s no t 
sufHcien t  t o lea d reliabl y t o assignmen t  o f  tha t  characte r 
t o th e pronoun .  However ,  th e influenc e o f  thi s cu e i s 
substantia l  enoug h t o lea d t o confusio n i f  ther e i s othe r 
evidenc e indicatin g anothe r  characte r  a s th e referent . 
Additionally ,  i t  canno t  b e assume d tha t  th e les s 
informatio n availabl e fo r  pronou n referenc e assignment , 
th e longe r  i t  wil l  tak e subject s t o rea d th e sentenc e i n 
whic h i t  appears .  Fro m th e result s o f  experimen t  1 1 w e 
ca n se e tha t  subject s procee d rathe r  quickl y whe n the y 
hav e n o informatio n o n whic h t o bas e thei r  choice . 
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