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Abstract 
A primar y constrain t  o n usin g a  pronomina l  anapho r  i s tha t  i t  mus t  agre e 
wit h it s anteceden t  i n number .  However ,  ther e ar e situation s i n whic h 
pronoun s ac t  a s conceptua l  anaphors .  Fo r  example ,  i n th e discourse ,  " I 
thin k I'l l  orde r  a  froze n margarita .  I  jus t  lov e them." ,  th e pronou n 
"them "  doe s no t  refe r  t o a  singl e margarita ,  bu t  perhap s al l  th e 
margarlta s th e speake r  ha s eve r  tasted .  When anaphor s operat e i n thi s 
way,  the y ar e ofte n mismatche d wit h thei r  ILtera l  anteceden t  i n number . 
Thre e situtation s whe n conceptua l  anaphor a occur s ar e identified :  whe n 
referrin g t o th e member s o f  a  Collectiv e Se t  (a s oppose d t o th e se t  pe r 
se ) ,  a  Multipl y occurrin g Ite m o r  Even t  (v/ersu s a  Uniqu e Item/Event) ,  o r 
a Generi c Typ e (versu s a  Specifi c  Token) .  Tw o experiment s ar e reported . 
The firs t  demonstrate d tha t  subject s conside r  a  mismatched ,  plura l 
pronou n mor e natura l  tha n a  matched ,  singula r  pronou n whe n i t  follow s a 
Collectiv e Set ,  Multipl e Item/Event ,  o r  Generi c Typ e noun .  Conversely , 
subject s conside r  a  matched ,  singula r  pronou n mor e natura l  whe n i t 
follow s a n Individua l  Member  o f  a  set ,  Uniqu e Item/Event ,  o r  Specifi c 
Toke n noun .  Th e secon d experimen t  demonstrate d tha t  subject s comprehen d 
a mismatched ,  plura l  pronou n faste r  tha n a  matched ,  singula r  pronou n 
when i t  follow s a  Collectiv e Set ,  Multipl e Item/Event ,  o r  Generi c Typ e 
noun ,  bu t  the y comprehen d a  matched ,  singula r  pronou n faste r  whe n i t 
follow s a n Individua l  Member ,  Uniqu e Item/Event ,  o r  Specifi c  Toke n noun . 
Thi s suggest s tha t  whe n comprehender s encounte r  conceptual—thoug h 
mismatche d anaphors—the y d o no t  hav e t o reinstat e th e multipl e entitie s 
int o thei r  menta l  representations . 

A convenient feature of language is that it provides mechanisms for 
referrin g bac k t o peopl e o r  thing s previousl y mentioned .  On e suc h mechanis m i s 
anaphora .  Ove r  th e pas t  fe w years ,  man y cognitiv e psychologist s hav e bee n 
intereste d i n understandin g ho w comprehender s resolv e discours e anaphora .  Tha t 

is ,  ho w d o comprehender s acces s fro m thei r  menta l  representation s th e correc t 
referen t  fo r  a n anaphori c expression ? Thi s questio n i s als o o f  interes t  t o 
Artificia l  Intelligenc e specialists ,  particularl y thos e workin g o n Natura l 
Languag e Processin g (NLP )  systems . 

Anaphora resolution in many NLP systems is accomplished via certain 
heuristics ,  presumabl y th e sam e heuristic s employe d b y huma n comprehenders . 
Tyle r  an d Marslen-Wilso n (1981 )  hav e identifie d fou r  possibl e constraint s tha t 
guid e thi s heuristi c process .  The y ar e (a )  Lexica l  Constraints ,  cue d b y lexica l 
marking s suc h a s number ,  gender ,  an d case ,  (b )  Syntacti c Constraints ,  (c ) 
Themati c Constraints ,  cue d b y discours e marking s suc h a s topic ,  focus ,  o r 
foregrounding ,  an d (d )  Pragmati c Constraints ,  provide d b y th e comprehender' s 
knowledg e an d inferentia l  reasonin g abou t  th e rea l  world . 

Heuristics which follow lexical constraints—number, gender, and case—are 
most  easil y incorporate d int o NL P systems .  The y ar e als o th e heuristic s whic h 
human coinpcehender s acquir e earlies t  (Palerm o &  Molfese ,  1972 )  an d whic h novic e 
writer s ar e mos t  successfu l  a t  applyin g (Bartlett ,  1984) . 

This paper focuses on a particular use of pronominal anaphora, a use that 
one migh t  assum e woul d caus e difficult y fo r  comprehenders .  A t  least ,  i t  i s  know n 
tha t  thi s typ e o f  anaphori c expressio n create s problem s fo r  virtuall y al l  extan t 

110 



GERNSBACHER 

NLP systems (cf. Webber, 1984). The reason is that this type of construction 
clearl y violate s on e o f  th e mos t  elementary ,  lexica l  constraints .  A n example , 
give n b y Sidne r  (1984) ,  i s  th e following : 

(la) My neighbor rides a monster Harley 1200. 
(lb )  The y ar e reall y hug e bu t  gas-efficien t  bikes . 

In this discourse, there is a blatant mismatch between the number of the pronoun 
and it s suppose d antecedent .  Th e anapho r  i n (lb )  clearl y require s a  plura l 
antecedent ;  ye t  ther e ar e onl y singula r  noun s availabl e i n ( la) .  However ,  suc h 
mismatche s occu r  rathe r  frequently .  Conside r  th e followin g utterance s overhear d 
i n a  bar : 

(2a) I think I'll order a frozen margarita. 
(2b )  I  jus t  lov e them . 

Or the following comments overhead on a university campus: 

(3a) My roommate was so excited. She actually made an A. 
(3b )  Sh e doesn' t  mak e the m ver y often . 

Or the following exchange between the author (A) and a friend (F): 

(4a) F: I can't believe you have a Fiat. 
(4b )  A :  Why i s that ? 
(4c )  F :  They'r e s o temperamental . 

Or the following statements the author made a few days after the exchange in 
(4a-c) . 

(5a) I need to call the garage [where her car was being serviced]. 
(5b )  The y sai d they' d hav e i t  read y b y fiv e o'clock ,  bu t  I' m sur e the y 

won't . 

In each of these instances, the mismatch occurs because the pronominal anaphor 
i s ao t  Intende d t o map literall y ont o a  precedin g noun ;  rathe r  thes e anaphor s 
ar e Intende d t o refe r  i n a  mor e conceptua l  manner .  Th e speake r  i n (2 )  wa s no t 
proclaimin g he r  affectio n fo r  on e specifi c  froze n margarita ;  rathe r  sh e appeare d 
t o b e proclaimin g affectio n fo r  al l  froze n margarita s i n th e univers e (o r  a t 
leas t  thos e th e speake r  ha d tasted) .  Similarly ,  th e author' s frien d i n (4 )  wa s 
not  diagnosin g th e personalit y o f  th e specifi c  toke n o f  Fiat s tha t  th e autho r 
owns,  bu t  th e generi c typ e o f  automobile .  An d whe n th e autho r  state d tha t  sh e 
neede d t o cal l  th e garage ,  sh e wa s no t  literall y referrin g t o a  physica l 
structur e o r  plac e o f  business ,  bu t  th e mechanic s wh o wor k there . 

Such cases of conceptual anaphora can be simply classified—albeit 
roughly—a s occurrin g i n a t  leas t  thre e situations .  I n exampl e (5) ,  th e litera l 
anteceden t  i s a  collectiv e noun ,  a  nou n tha t  refer s t o a  collectio n o r  se t  o f 
individuals .  Th e mismatche d plura l  pronou n i s intende d t o refe r  t o th e 
individua l  member s o f  th e collectio n rathe r  tha n th e se t  pe r  se .  Conceptua l 
anaphor s ar e use d frequentl y t o refe r  t o th e individua l  member s o f  wha t  ar e 
traditionall y considere d Collectiv e Set s (e.g. ,  team ,  group ,  musica l  band )  a s i n 
th e example s below : 

(6a) The substitute teacher begged the class to stop misbehaving. 
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(6b )  Bu t  the y didn' t  pa y an y attentio n t o her . 

Conceptual anaphors are also used to refer to the members of less traditional 
Collectiv e Sets ,  fo r  example : 

(7a) After college, ray sister went to work for IBM. 
(7b )  The y mad e he r  a  ver y goo d offer . 

(8a) You wouldn't believe how bad it is to work for the city of Eugene. 
(8b )  The; ^  ca n neve r  tel l  yo u whethe r  you r  jo b wil l  b e covere d i n th e nex t 

month' s budget . 

(9a) I need to call Sears. 
(9b )  The y mad e a  mistak e o n my las t  credi t  car d bill . 

A. second situation when conceptual anaphora is used is when referring to 
thing s on e i s likel y t o hav e multiple s of ,  o r  event s on e i s likel y t o experienc e 
repeatedly ,  fo r  example : 

(10a) I need a plate. 
(10b )  Wher e d o yo u kee p them ? 

(11a) Yesterday was my birthday. 
(lib )  I  use d t o reall y drea d them ,  bu t  yesterda y I  didn' t  care . 

(I2a) I just spilled something. Would you go get me a paper towel? 
(12b )  They'r e i n th e kitchen . 

In the above examples, the literal antecedent is a sole item or event; howe\^er, 
becaus e mos t  household s posse s mor e tha n on e plat e (an d presumabl y kee p thos e 
plate s together) ,  raost  peopl e hav e mor e tha n on e birthday ,  an d pape r  towel s ar e 
usuall y dispense d i n a  rol l  o f  many ,  th e intende d referenc e i s t o thes e Multipl e 
Item s o r  Events .  Thus ,  a  conceptua l  anaphor ,  resultin g i n a  mismatche d pronoun , 
i s used . 

A third situation arises when conceptual anaphors are used to refer to 
Generi c Type s a s i n th e following : 

(I3a) My mother's always bugging me to wear a dress. 
(13b )  Sh e think s I  loo k goo d i n them ,  bu t  I  don't . 

(14a) Carla is downstairs watching a soap opera. 
(14b )  I f  sh e ha d he r  way ,  she' d watc h the m al l  afternoon . 

(15a) I enjoy having a pet. 
(15b )  The y ar e suc h goo d companions . 

In this situation, the mismatched plural pronoun is intended to refer to a 
concep t  i n general .  Fo r  instance ,  i t  i s  soa p opera s i n general ,  rathe r  tha n th e 
specifi c  on e Carl a i s currentl y watching ,  tha t  th e speake r  i n (16 )  believe s 
Carl a coul d watc h al l  afternoon. ^ 

The present classification scheme is not presented as a formal distinction. 
I t  i s  possibl e tha t  th e boundarie s betwee n thes e thre e situation s ar e actuall y 
fuzzie r  o r  tha t  stricte r  boundarie s ar e needed .  However ,  wha t  i s common amon g 
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thes e sentenc e pair s i s tha t  th e pronou n I n th e secon d sentenc e refer s t o 
somethin g mor e tha n wha t  i s explicitl y  mentione d i n th e firs t  sentence .  I n othe r 
words ,  thes e pronoun s ar e operatin g a s conceptua l  (o r  Implicit )  anaphor s a s 
oppose d t o litera l  (o r  explicit )  anaphors . 

On the other hand, there are situations when a literal mapping between an 
anteceden t  an d it s anapho r  i s intended .  Fo r  example ,  thi s occur s whe n a n 
Individua l  Member  o f  a  collectiv e se t  i s  single d out .  I n thi s situation ,  a 
matched ,  singula r  pronou n i s used ,  a s i n th e example s below : 

(6c) The substitute teacher begged the student to stop misbehaving. 
(6d )  Bu t  h e didn' t  pa y an y attentio n t o her . 

(7c) After college, ray sister went to work for the vice president of IBM. 
(7d )  H e mad e he r  a  ver y goo d offer . 

(3c) You wouldn't believe how bad it is to work for the mayor of Eugene. 
(8d )  H £ ca n neve r  tel l  yo u whethe r  you r  jo b wil l  b e covere d i n th e nex t 

month' s budget . 

Similarly, there are situations in which a literal mapping between an 
anapho r  an d It s anteceden t  i s Intende d becaus e th e ite m o r  even t  bein g referre d 
t o i s Uniqu e (i.e. ,  on e i s likel y t o hav e onl y on e o f  suc h a n item ,  o r 
experienc e suc h a n even t  onl y once) .  I n thi s situation ,  a  matched ,  singula r 
pronou n i s used .  Compare ,  fo r  example ,  th e followin g thre e sentenc e pair s wit h 
(lOa&b) ,  (Ila&b) ,  an d (12a&b) .  respectively : 

(10c) I need an iron. 
(lOd )  Wher e d o yo u Icee p it ? 

(lie) Yesterday was my fortieth birthday. 
(lid )  I  use d t o reall y drea d ^t ,  bu t  yesterda y I  didn' t  care . 

(I2c) I just spilled something. Would you go get me a mop? 
(12d )  It' s  i n th e kitchen . 

Finally, there are situations when a literal mapping between an antecedent 
and It s anapho r  i s intende d becaus e th e preceding ,  coreferentia l  nou n ha s bee n 
identifie d s o distinctl y tha t  i t  represent s a  Specifi c  Toke n o f  a  clas s o f 
items ,  fo r  example : 

(13c) My mother's always bugging me to wear a dress that she bought me last 
yea r  fo r  Christmas . 

(13d )  Sh e think s I  loo k goo d i n it ^  bu t  I  don't . 

(14c) Carla is downstairs watching a soap opera that stars Michael Lewis. 
(14d )  I f  sh e ha d he r  way ,  she' d watc h ĵt ^  al l  afternoon . 

(15c) I enjoy having a pet canary named "Chatty". 
(15d )  Sh e i s suc h a  goo d companion . 

The present research was undertaken to answer two major questions about the 
comprehensio n o f  conceptua l  anaphora .  Th e firs t  questio n wa s this :  Ho w natura l 
do comprehender s fin d reference s t o conceptua l  antecedent s vi a mismatche d 
pronouns ? Tha t  is ,  ar e comprehender s disturbe d b y thes e mismatches ? O r  d o the y 
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fin d the m comprehensibl e becaus e th e anteceden t  nou n represent s a  Collectiv e 
Set ,  Multipl e Itera/Event ,  o r  Generi c Type ? I f  so ,  the n presumabl y comprehender s 
woul d fin d mismatche d pronoun s les s natura l  whe n th e anteceden t  nou n represent s 
an Individua l  Member ,  Uniqu e Item/Event ,  o r  a  Specifi c  Type .  T o empiricall y 
investigat e thi s question ,  a n experimenta l  approac h wa s take n i n whic h th e sam e 
sentenc e wa s presente d i n on e o f  fou r  differen t  conditions . 

Method 

Sixteen sets of four sentence pairs were constructed for each of the three 
discours e situation s whe n conceptua l  v s litera l  anaphor a i s use d (i.e. , 
referenc e t o Collectiv e Set s v s Individua l  Members ,  Multipl e Events/Item s v s 
Uniqu e Events/Items ,  an d Generi c Type s v s Specifi c  Tokens) .  Tw o o f  th e fou r 
sentenc e pair s wer e forme d b y precedin g a  sentenc e containin g eithe r  a  Plura l  o r 
a Singula r  pronou n b y a  sentenc e wit h a  Collectiv e Set ,  Multipl e Event/Item ,  o r 
Generi c Typ e noun .  Th e othe r  tw o sentenc e pair s wer e forme d b y precedin g eithe r 
a Plura l  o r  a  Singula r  pronou n b y a  sentenc e containin g a n Individua l  Member  o f 
a Collectiv e Set ,  a  Uniqu e Event/Item ,  o r  a  Specifi c  Toke n noun .  A n exampl e se t 
of  fou r  sentenc e pair s o f  eac h situatio n i s show n i n Tabl e 1 . 

Table I 

The substitut e teache r  begge d th e clas s 
t o sto p misbehaving . 

But  the y didn' t  pa y an y attentio n t o her . 

The substitute teacher begged the class 
t o sto p misbehaving . 

But  i t  didn' t  pa y an y attentio n t o "ner . 

The substLtuta t-^ncher begged the student 
t o sto p misbehaving . 

But  the y didn' t  pa y an y attentio n t o her . 

The substitute teacher begged the student 
t o sto p misbehaving . 

But  h e didn' t  pa y an y attentio n t o her . 

Collectiv e Nou n 

Plural Pronoun 

Collective Noun 

Singular Pronoan 

Indl\?ldual Noun 

Plural Pronoun 

Individual Noun 

Singular Pronoun 

I  nee d a  plate . 
Where d o yo u kee p them ? 

I need a plate. 
Where d o yo u kee p it ? 

Multipl e Nou n 
Plura l  Pronou n 

Multiple Noun 
Singula r  Pronou n 

I  nee d a  Iron . 
Where d o yo u kee p them ? 

Uniqu e Nou n 
Plura l  Pronou n 

I  nee d a n Iron . 
Where d o yo u kee p it ? 

Uniqu e Nou n 
Singula r  Pronou n 

My mother' s alway s buggin g me t o wea r  a  dress . 
She think s I  loo k goo d i n the m bu t  I  don't . 

Generi c Typ e 
Plura l  Pronou n 
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My mother' s alway s buggin g me t o wea r  a  dress . 
She think s I  loo k goo d i n I t  ba t  I  don't . 

My mother's always bugging me to wear a dress 
tha t  sh e bough t  me las t  yea r  fo r  Christmas . 

She think s I  loo k goo d i n the m bu t  I  don't . 

My mother's always bugging me to wear a dress 
tha t  sh e bough t  me las t  yea r  fo r  Christmas . 

She think s I  loo k goo d i n i t  bu t  I  don't . 

Generi c Typ e 
Singula r  Pronou n 

Specific Token 

Plural Pronoun 

Specific Token 

Singular Pronoun 

Thes e sentence s wer e presente d t o 6 5 college-age d subjects .  T o minimiz e th e 
subjects '  exposur e t o simila r  sentences ,  eac h subjec t  wa s presente d wit h onl y 
two member s o f  eac h se t  o f  fou r  sentenc e pairs :  on e o f  th e 2  sentenc e pair s wit h 
a Collectiv e Set ,  Generi c Type ,  o r  Multipl e Nou n an d on e o f  th e 2  sentenc e pair s 
wit h a n Individua l  Member ,  Specifi c  Token ,  o r  Uniqu e Noun .  Thus ,  eac h subjec t 
was presente d wit h 9 6 o f  th e 19 2 sentenc e pairs .  Th e subjects '  tas k wa s t o rea d 
eac h sentenc e pai r  an d t o rat e "ho w natural "  th e secon d sentenc e seeme d i n 
referenc e t o th e first .  Th e meanin g o f  "natural, "  th e subject s wer e told ,  wa s 
"ho w likel y i t  i s  tha t  yo u migh t  hea r  suc h a  sentenc e o r  produc e suc h a 
sentence. "  T o indicat e thei r  eatings ,  subject s use d a  5-poin t  scal e wher e 5 
meant  "Ver y natural "  an d 1  mean t  "No t  ver y natural. " 

Results 

Collective Sets vs IndivLdaal Members. The mean ratings for the sentences 
followin g sentence s wit h Collectiv e Se t  v s Individua l  Member  noun s ar e show n i n 
Figur e 1 .  Th e tw o bar s o n th e lef t  represen t  th e mea n rating s o f  th e sentence s 
when the y containe d eithe r  Plura l  o r  Singula r  pronouns ,  respectively ,  an d the y 
followe d sentence s wit h Collectiv e Se t  nouns .  Th e tw o bar s o n th e righ t 
represen t  th e mea n rating s o f  th e sentence s whe n the y containe d eithe r  Plura l  o r 
Singula r  pronouns ,  respectively ,  an d the y followe d sentence s wit h Individua l 
Member  nouns .  A n analysi s o f  varianc e (ANOVA)  reveale d neithe r  a  mai n effec t  o f 
pronou n numbe r  (Plura l  v s Singular )  no r  on e o f  precedin g nou n (Collectiv e v s 
Individual )  [bot h 2. S >  'A ] .  Ther e was ,  however ,  a  significan t  interactio n 
betwee n thes e tw o variable s [rainF'(1,24 )  =  52.77].- ^ 
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Additiona l  planne d comparison s reveale d th e following :  When th e sentence s 
followe d sentence s wit h Collectiv e nouns ,  the y wer e rate d significantl y mor e 
natura l  whe n the y containe d Plura l  tha n Singula r  pronoun s [minF*(1,22 )  =  37.46] . 
I n contrast ,  whe n th e sentence s followe d sentence s wit h Individua l  nouns ,  the y 
wer e rate d significantl y mor e natura l  whe n the y containe d Singula r  tha n Plura l 
pronoun s [minF'(1,26 )  =  21.63] .  I n addition ,  whe n th e sentence s containe d Plura l 
pronouns ,  the y wer e rate d considerabl y mor e natura l  whe n the y followe d sentence s 
wit h Collectiv e tha n Individua l  noun s [minF'(1,24 )  «  28.55] .  I n contrast ,  whe n 
th e sentence s containe d Singula r  pronouns ,  the y wer e rate d considerabl y mor e 
natura l  whe n the y followe d sentence s wit h Individua l  tha n Collectiv e noun s 
[minF'(l,21 )  =  27.20] . 

Multiple Items/Events vs Unique Ite(ts/Events. The mean ratings for the 
sentence s containin g Plura l  v s Singula r  pronoun s followin g sentence s wit h 
Multipl e v s Uniqu e noun s ar e show n i n Figur e 2 .  Th e tw o bar s o n th e lef t 
represen t  th e mea n rating s o f  th e sentence s whe n the y containe d eithe r  Plura l  o r 
Singula r  pronouns ,  respectively ,  an d the y followe d sentence s wit h Multipl e 
Items/Event s nouns .  Th e tw o bar s o n th e righ t  represen t  th e mea n rating s o f  th e 
sentence s whe n the y containe d eithe r  Plura l  o r  Singula r  pronouns ,  respectively , 
and the y followe d sentence s wit h Uniqu e Items/Event s nouns .  A n ANOVA agai n 
reveale d n o mai n effec t  o f  pronou n numbe r  [minF *  <1.0] ,  althoug h ther e wa s a 
marginall y significan t  effec t  o f  precedin g noun :  Sentence s followin g Multipl e 
noun s wer e rate d slightl y mor e natura l  ( M =  3.45 )  tha n sentence s followin g 
Uniqu e noun s ( M =  3.23 )  [minF'(1,24 )  =  3.97 ;  £ < .07] .  Mor e Interestingly ,  ther e 
was a  significan t  interactio n betwee n thes e tw o variable s [minF'(1,23 )  =  44.51] . 

Figure 2 
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Again ,  planne d comparison s reveale d th e followin g pattern :  ITae d th e 
sentence s followe d sentence s wit h th. ^  Multipl e nouns ,  the y wer e rate d 
significantl y mor e natura l  whe n the y containe d Plura l  pronoun s [minF*(1,20 )  = 
24.33] .  I n contrast ,  whe n th e sentence s followe d Uniqu e nouns ,  the y wer e rate d 
significantl y mor e natura l  whe n the y containe d Singula r  pronoun s [minF*(1,36 )  = 
48.50] .  I n addition ,  whe n th e sentence s containe d Plura l  pronouns ,  the y wer e 
rate d mor e natura l  whe n the y followe d sentence s wit h Multipl e noun s [minF*(1,32 ) 
= 60.16] .  I n contrast ,  whe n th e sentence s containe d Singula r  pronouns ,  the y wer e 
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rate d considerabl y mor e natura l  whe n the y followe d Uniqu e noun s [mlnF'(1,20 )  -

15.23] . 

Generic Types vs Specific Tokens. The mean ratings for the sentences 
containin g Plura l  v s Singula r  pronoun s followin g sentence s wit h Generi c Typ e v s 
Specifi c  Toke n noun s ar e show n i n Figur e 3 .  A n ANOVA agai n reveale d n o mai n 
effec t  o f  pronou n numbe r  (Plura l  v s Singular )  o r  precedin g nou n (Generi c Typ e v s 
Specifi c  Token )  [bot h 2. S >  .A ]  ,  onl y a  significan t  intereactio n betwee n thes e 

tw o variable s [rainF'(1,20 )  =  16.80] . 
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Additiona l  planne d comparison s reveale d a  familia r  pattern :  When th e 
sentence s followe d sentence s wit h Generi c Typ e nouns ,  the y wer e rate d 
significantl y mor e natura l  whe n the y containe d Plura l  pronoun s [rainF'(1,20 )  = 
9.318] .  I n contrast ,  whe n th e sentence s followe d sentence s wit h Specifi c  Toke n 
nouns ,  the y wer e rate d significantl y mor e natura l  whe n the y containe d Singula r 
pronoun s [mlnF'(1,24 )  =  13.87] .  I n addition ,  whe n th e sentence s containe d Plura l 
pronouns ,  the y wer e rate d considerabl y mor e natura l  whe n the y followe d Generi c 
Type noun s [mlnF'(1,19 )  =  13.07] .  I n contrast ,  whe n th e sentence s containe d 
Singula r  pronouns ,  the y wer e rate d considerabl y mor e natura l  whe n the y followe d 
Specifi c  Typ e noun s [rainF*(1,19 )  =  5.410] . 

In suraraary, these results suggest strongly that comprehenders find 
reference s t o conceptua l  antecedent s vi a raisraatched  pronoun s ver y natural .  I n 
fact ,  the y fin d th e us e o f  a  raisraatched  pronou n mor e natura l  tha n a  matche d 
pronoun .  Ye t  I t  i s  becaus e th e precedin g nou n represent s a  Collectiv e Set , 
Multipl e Item/Event ,  o r  Generi c Typ e tha t  subject s fin d thes e mismatche s 
acceptable .  Tha t  is ,  the y fin d mismatche d pronoun s considerabl y les s natura l 
when th e precedin g nou n represent s a n Individua l  Member ,  Uniqu e Item/Event ,  o r  a 
Specifi c  Type . 

The second question motivating this research was how difficult is It to map 
conceptua l  v s litera l  anaphor s ont o thei r  Intende d antecedents ? On e predictio n 
I s tha t  I t  I s  alway s difficul t  t o map a  plura l  pronou n ont o a  singula r  nou n 
becaus e o n encounterin g a  singula r  noun ,  onl y a  singl e entit y i s establishe d i n 
th e comprehender' s menta l  representatio n o f  th e discours e (e.g. ,  th e "discours e 
model "  o f  Webbe r  1984 ,  "discours e file "  o f  Givon ,  1979 ,  o r  "menta l  model "  o f 
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Johnson-Laird ,  1983) .  Accordin g t o thi s prediction ,  whe n on e subsequentl y 
encounter s a  mismatche d pronoun ,  additiona l  entitie s hav e t o b e reinstated .  A n 
opposit e predictio n i s tha t  i t  i s  onl y difficul t  t o ma p a  mismatche d pronou n 
irfhe n i t  i s  use d a s a  litera l  anapho r  (i.e. ,  i t  refer s t o a n Individua l  Member , 
Uniqu e Item/Event ,  o r  a  Specifi c  Toke n noun) .  Bu t  whe n a  mismatche d pronou n i s 
use d a s a  conceptua l  anapho r  (i.e. ,  i t  refer s t o a  Collectiv e Set ,  Multipl e 
Item/Event ,  o r  Generi c Typ e noun) ,  i t  i s  n o mor e difficul t  t o ma p tha n mappin g a 
matche d pronou n t o a  litera l  anaphor .  Thi s woul d b e th e cas e I f  o n encounterin g 
Collectiv e Set ,  Multipl e Item/Even t  o r  Generi c Typ e nouns ,  comprehender s 
automaticall y Incorporat e multipl e entitie s int o thei r  menta l  representations , 
thoug h whe n encounterln^ j  Individua l  Member ,  Uniqu e Tcem/E/ent ,  o r  Specifi c  Toke n 
nouns ,  onl y a  singl e entit y I s Instantiated . 

An experimental paradigm frequently used to Investigate anaphoric mapping 
I s t o measur e th e amoun t  o f  tim e require d fo r  a  comprehende r  t o rea d a  sentenc e 
containin g th e anaphori c referenc e (Clar k &  Sengul ,  1979 ;  Garro d &  Sanford , 
1977 ;  Garro d &  Sanford ,  1983 ;  Garnhara ,  1980 ,  Garnham ,  1984 ;  Havilan d &  Clark , 
1974 ;  Malt ,  1985 ;  Sanfor d &  Garrod ,  1981 ;  Yekovitc h &  Walker ,  1978 ;  Yekovitch , 
Walker ,  &  Blackma n 1979) .  Presumably ,  th e mor e tim e require d t o rea d th e 
sentence ,  th e mor e difficul t  th e mappin g process .  I f  o n encounterin g a  plura l 
pronou n tha t  refer s t o a  Collectiv e Set ,  Multipl e Item/Event ,  o r  Generi c type , 
comprehender s hav e t o reinstat e thes e multipl e entities ,  the n thei r  readin g tim e 
fo r  thes e sentence s shoul d b e longe r  tha n whe n a  singula r  pronou n i s used .  O n 
th e othe r  hand ,  i f  comprehender s automaticall y incorporat e multipl e entitie s 
int o thei r  menta l  representations ,  the n thei r  readin g time s shoul d b e shorte r 
when a  plura l  a s oppose d t o singula r  pronou n i s used .  An d th e opposit e woul d b e 
tru e o f  situtation s employin g litera l  anaphor a (i.e. ,  reference s t o a n 
Individua l  Member ,  Uniqu e Item/Event ,  o r  Specifi c  Token) . 

Method 

The same materials were used as in the first experiment. Each of 72 
subject s wa s teste d individually .  Th e subjec t  wa s seate d i n fron t  o f  a  vide o 
dl-̂ nla y noiltor .  Fo r  eac h pai r  o f  sentences ,  th e firs t  sentenc e appeare d towar d 
th e to p o f  th e vide o displa y scree n an d remaine d ther e fo r  a  perio d o f  tim e 
proportionat e t o th e numbe r  o f  character s i t  contained .  Afte r  thi s firs t 
sentenc e disappeared ,  th e secon d sentenc e appeare d towar d th e botto m o f  th e 
screen .  Thi s secon d sentenc e remaine d visibl e unti l  th e subjec t  presse d a  ke y t o 
indicat e tha t  he/sh e wa s finishe d readin g th e sentence .  Immediatel y afte r  th e 
secon d sentenc e o f  th e pai r  disappeared ,  th e wor d "Paraphrase "  appeare d o n th e 
screen .  A t  thi s poin t  th e subjec t  "retol d [aloud ]  th e sentenc e i n his/he r  ow n 
words. "  Th e paraphras e tas k wa s include d t o ensur e tha t  subject s woul d rea d th e 
sentenc e pair s fo r  comprehension ,  rathe r  tha n simpl y pressin g th e ke y a s rapidl y 
as possible .  Eac h subject' s paraphrase s wer e recorde d o n audi o tape . 

Results 

Collective Sets vs Individual Members. The mean reading times for the 
sentence s containin g Plura l  v s Singula r  pronoun s followin g sentence s wit h 
Collectiv e v s Individua l  noun s ar e show n i n Figur e 4 .  Not e tha t  th e 
interpretatio n o f  th e directio n o f  th e readin g tim e figure s shoul d b e opposit e 
tha t  o f  th e naturalnes s ratin g figures :  A  shorte r  ba r  o n th e grap h represent s a 
faste r  readin g time ,  whic h i s interprete d a s greate r  eas e I n comprehendin g th e 
sentence. ^  A n ANOVA reveale d n o mai n effec t  o f  pronou n numbe r  (Plura l  v s 
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Singular )  o r  o f  precedin g nou n (Collectiv e v s Individual )  [bot h minF' s <  1.0 ] 
onl y a  significan t  interactio n betwee n th e tw o [minF*(1,33 )  =  8.76] . 

Figure 4 
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Additiona l  planne d comparison s reveale d th e following :  When th e sentence s 
followe d sentence s wit h Collectiv e nouns ,  the y wer e rea d faste r  whe n the y 
containe d Plura l  pronoun s [minF'(1,28 )  =  4.008] .  I n contrast ,  whe n th e sentence s 
followe d sentence s wit h Iridividua l  nouns ,  the y wer e rea d significantl y faste r 
when the y containe d Singula r  pronoun s [minF'(1,33 )  =  4.277] .  I n addition ,  whe n 
th e sentence s containe d Plura l  pronouns ,  the y wer e rea d considerabl y faste r  whe n 
the y followe d Collectiv e noun s [minF'(1,29 )  =  4.961] .  I n contrast ,  whe n th e 
sentence s containe d Singula r  pronouns ,  the y wer e rea d faste r  whe n the y followe d 

Individua l  noun s [ F (i,68 )  =  10.38 ;  F ,̂(l,15 )  =  5.99 ;  minF'(l,33 )  =  3.637 ,  £  < 
.07] .  ^ 

Multiple vs Oniqae Iteflis/Events. The mean reading times for the sentences 
coatainin g Plura l  v s Singula r  pronoun s followin g sentence s wit h Multipl e v s 
Uniqu e noun s ar e show n i n Figur e 5 .  A n ANOVA agai n reveale d n o mai n effec t  o f 
pronou n numbe r  (Plura l  v s Singular )  o r  precedin g nou n (Multipl e v s Unique )  [bot h 
minF' s <  1.0] ,  onl y a  significan t  Interactio n betwee n th e tw o [minF'(1,59 )  = 
7.203] . 
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\gain ,  planne d comparison s reveale d th e followin g pattern :  When th e sentence s 
followe d sentence s wit h th e Multipl e nouns ,  the y wer e rea d significantl y faste r 
when the y containe d Plura l  pronoun s [ F (  j  ,5<̂ )  . .  ',.903 ;  ̂ 2 ( ^ 1 5 )  =  6.578] .  I n 
contrast ,  whe n th e sentence s followe d Uniqu e nouns ,  the y wer e rea d significantl y 
faste r  whe n the y containe d Singula r  pronoun s [Ĵ ,  (1,68 )  =  4.559 ;  F^(l,15 )  = 
7.689] .  I n addition ,  whe n th e sentence s containe d Plura l  pronouns ,  the y wer e 
rea d faste r  whe n the y followe d sentence s wit h Multipl e noun s [F̂ ,  (1,63 )  =  5.114 ; 

^,(1,15 )  =  7..?7'>] .  I n contrast ,  whe n th e sentence s containe d Singula r  pronouns , 
the y wer e rea d considerabl y faste r  whe n the y followe d Uniqu e noun s [_F ,  (1,68 )  = 

6.098 ;  l_2^lyl5 )  =  4.106] . 

Generic Types vs Specific Tokens. The mean reading times for the sentences 
containin g Plura l  v s Singula r  pronoun s followin g sentence s wit h Generi c Typ e v s 
Specifi c  Toke n noun s ar e show n i n Figur e 6 .  Agai n th e mai n effect s o f  pronou n 
number  (Plura l  v s Singular )  an d precedin g nou n (Generi c Typ e v s Specifi c  Token ) 
[bot h 2. S >  .40 ]  wer e no t  significant ,  bu t  th e interactio n betwee n th e tw o wa s 
[ninF'(l,35 )  =  4.223 ]  . 

Figur e 6 
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Additiona l  planne d comparison s reveale d tha t  th e interactio n differe d fro m 
th e patter n observe d i n th e readin g tim e dat a fo r  th e othe r  tw o 
conceptual-vs-litera l  anaphor a situations ,  a s wel l  a s th e naturalnes s rating s 
fo r  thi s situation :  When th e sentence s followe d sentence s wit h Generi c Typ e 
nouns ,  the y wer e rea d jus t  a s fas t  ^he n the y containe d Plura l  a s Singula r 
pronouns ;  tha t  is ,  ther e wa s n o significan t  differenc e betwee n thei r  mea n 
readin g time s [minF '  <  1.0] .  I n contrast ,  whe n th e sentence s followe d sentence s 
wit h Specifi c  Toke n nouns ,  the y wer e rea d significantl y faste r  whe n the y 

containe d Singula r  pronoun s [F ,  (i,,-S8 )  =  8.776 ;  £2(1>1^ )  =  5.864] .  I n addition , 
when th e sentence s containe d Plura l  pronouns ,  the y wer e rea d significantl y 
faste r  whe n the y followe d Generi c Typ e noun s [jnlnF'(1,26 )  =  4.819] .  However , 
when th e sentence s containe d Singula r  pronouns ,  the y wer e rea d jus t  a s fas t  whe n 
the y followe d Specifi c  Toke n a s Generi c Typ e noun s [rainF '  <  1.0] .  I n othe r 
words ,  subject s comprehende d th e Generi c Type-Singula r  sentence s a t  th e sam e 
rat e a s the y comprehende d th e Generi c Type-Plura l  o r  th e Specifi c  Token-Singula r 
sentences . 

120 

file:///gain


GERNSBACHER 

I t  i s  curiou s wh y subject s ha d littl e difficult y whe n th e singula r  pronoun s 
referre d t o Geaeri c Typ e nouas .  Becaus e thi s wa s th e onl y effec t  i n th e readin g 
tim e dat a tha t  faile d t o mirro r  wha t  wa s observe d i n th e naturalnes s ratings ,  i t 
was examine d further .  A n additiona l  sourc e o f  dat a whic h coul d illuminat e ho w 
subject s interprete d thes e Generi c Type-Singula r  pronou n sentence s wa s thei r 
paraphrases .  Thes e paraphrase s indicate d tha t  fo r  severa l  o f  th e sentence s i n 
thi s condition ,  instea d o f  interpretin g th e singula r  pronou n a s a n awkwar d 
coreferen t  subject s Interprete d _it ^  a s a  dummy subject .  Thei r  resultin g 
paraphrase s wer e forme d vi a extrapositio n o f  a  participia l  claus e an d 
It-Insertion .  Fo r  example ,  a  majorit y o f  th e subject s paraphrase d th e followin g 
Generi c Type-Singula r  pronou n sentenc e pai r 

(16a) My neighbor rides a moped. 
(16b )  I  thin k it' s  dangerous . 

as 
(16c )  I  thin k it' s  dangerou s t o rid e mopeds . 

This was in contrast to the same sentence pair presented with a plural pronoun 

(16d) My neighbor rides a moped. 
(16e )  I  thin k they'r e dangerous . 

for which the modal paraphrase was 

(16f) Mopeds are dangerous. 

It was also in contrast to the same sentence pair presented with a singular 
pronoun ,  an d precede d b y th e Specifi c  Toke n nou n 

(16g) My neighbor rides a moped that doesn't even have a light. 
(16h )  I  thin k it' s  dangerous . 

for which the modal paraphrase was 

(16i) My neighbor's moped is dangerous because it doesn't have a light. 

This, subjects had little difficulty mapping a singular pronoun onto a Generic 
Type becaus e the y simpl y di d no t  attemp t  to .  Rather ,  the y handle d thi s awkwar d 
coreferenc e b y interpretin g i t  a s a  differen t  construction . 

In summary, it does not appear that on encountering a conceptual anaphor 
corapcehender s hav e t o reinstat e multipl e entitlte s int o thei r  menta l 
representation .  However ,  i t  i s  possibl e tha t  suc h mismatche d pronoun s d o caus e 
momentar y processin g difficultie s bu t  thes e momentar y difflcaltie s ar e quickl y 
resolve d whe n integratin g th e tw o sentences .  Perhap s th e readin g tim e paradig m 
use d I n thi s experimen t  onl y demonstrate s Integratio n processes ,  an d othe r 
on-lin e measure s (e.g. ,  Gernsbacher ,  1986 )  woul d bette r  demonstrat e immediat e 
mappin g processe s an d an y incurre d mappin g difficulties . 

Conclusions 

These data suggest that not only are conceptual anaphors considered natural 
but  the y ar e relativel y easil y comprehended .  Althoug h currentl y problemati c fo r 
most  NL P systems ,  th e us e o f  conceptua l  anaphor a fo r  huma n comprehender s I s a 
couv^dlence .  Unlik e othe r  type s o f  anahors ,  the y provid e mor e tha n verba l 
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shorthand .  Tha t  is ,  the y operat e beyon d simpl y savin g a  speaker' s breat h o f  a 
writer' s  pens :  The y allo w extension .  Althoug h th e functio n o f  coreferenc e ha s 
bee n suggeste d throughou t  thi s paper ,  thes e anaphor s mor e closel y resembl e th e 
functio n o f  cospeci f  Lcatio n sugî esto d b y Sidne r  (1984) .  (Indeed ,  ther e ar e som e 
who mLgh t  sugges t  tha t  thes e situation s ar e no t  case s o f  anaphor a a t  all ;  yet ,  I 
am i n agreemen t  wit h Stennin g (1978) ,  tha t  thes e situtation s ar e a  bonafid e us e 
of  anaphora. ) 

This research provides only a demonstration, not an explication. Several 
question s remai n abou t  th e us e o f  conceptua l  anaphora .  Fo r  example ,  wha t  ar e th e 
boundar y condition s fo r  interpretin g noun s a s Multipl e Ite m o r  Events ? What 
feature s o f  th e followin g sentenc e 

(17a) I just washed a plate. 

identifies uniqueness so that (17b) is an appropriate sequiter? 

(17b) Where should I put it? 

How does the knowledge that the speaker is in a store convert the following 
referenc e t o a  Ilalqu e Item/Even t  int o a  referenc e t o a  Multipl e Item/Event ? 

(18a) I need an iron. 
(18b )  Wher e aisl e ar e the y on ? 

These and other questions deserve further investigation. 
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1. See, for e<aBple, Anderson, Garrod, S Sanford (1983); Caramazza, Grober, 
Garvey ,  &  Yate s (1977) ;  Clar k &  Sengu l  (1978) ;  Corbet t  (1984) ;  Corbet t  &  Chan g 
(1983) ;  Dell ,  McKoon ,  &  Ratclif f  (1933) ;  va n Dij k &  Kintsc h (1983 ,  Ch .  5 ) ; 
Erhlic h (1980) ;  Garro d &  Sanfor d (1977 ,  1983) ;  Garnhar a (1981 ,  1984) ;  Hirs t  & 
Bril l  (1980) ;  Mal t  (1985) ;  McKoo n &  Ratclif f  (1980) ;  Sanfor d &  Garro d (1981) ; 
Yekovich ,  &  Walke r  (1978) ;  Yekovich ,  Walker ,  &  Blackma n (1979) . 

2. It has been suggested that the Generic Type vs Specific Token distinction is 
simila r  t o th e traditiona l  distinctio n betwee n "nonspecific "  an d "specific " 
noun s (Chafe ,  persona l  communication) .  Ye t  th e mor e traditiona l  distinctio n i s 
to o broa d (se e Prince ,  1981 ,  fo r  a  simila r  view) .  I n particular ,  th e traditiona l 
distinctio n fail s  t o captur e th e presen t  distinctio n betwee n noun s representin g 
Generi c Type s an d Multipl e Events/Items . 

3. Two parallel sets of analyses were conducted on each effect; In one set of 
analyses ,  "subjects "  wer e considere d a  rando m factor ,  an d i n th e other ,  "items " 
wer e considere d a  rando m factor .  Th e result s reporte d ar e base d o n th e minF ' 
statistic s (Clark ,  1973 )  whe n significan t  a t  th e .0 5 leve l  o r  lower .  When th e 
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minF' statistic is only marginally significant (.05 > 2. < -OS), the separate 

"subjects "  F ^  statisti c an d "items "  f; ^  statisti c ar e reported . 

4. The figures for the reading time data have been scaled individually for each 
conceptiial-vs-llt.jra l  anaphor a sitaatLoa .  Th e reaso n fo r  thi s i s tha t  th e 
averag e numbe r  o f  character s i n th e sentence s differe d acros s th e thre e 
situations .  Th e sentence s followin g sentence s wit h Collectiv e Se t  v s Individua l 
Member  nonci s Jur e a n aveca^ i  44.3 1 character s long ;  thos e followin g Multipl e v s 
Uniqu e Ttems/Tilvent s noun s wer e a n averag e 45.0 9 characters ,  wherea s thos e 
followin g Generi c Typ e v s Specifi c  Toke n noun s wer e 35.8 1 characters .  Becaus e 
number  o f  character s i s on e o f  th e factor s affectin g readin g tim e (Haberland t  & 
Grasser ,  1985) ,  th e readin g tim e fo r  th e sentence s followin g Generi c Typ e v s 
Specifi c  Toke n noun s were ,  o n th e average ,  faste r  tha n thos e followin g th e othe r 
tî o siuatlons .  Of  course ,  th e sentence s fo r  th e fou r  condition s withi n eac h o f 
th e thre e situation s di d no t  diffe r  i n numbe r  o f  character s becaus e th e sam e 
sentence s wer e cycle d throug h eac h o f  th e fou r  conditions . 
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