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We def ine anaphora more broadly than is usua l l y 
done, i . e . to inc lude not only pronoun, proadverb 
( e . g . he re , t h e r e , t hen ) , pro-verb (e .g . do as in 
John goes to bed e a r l y ; I do t o o . ) , d e f i n i t e , e t c . 
re fe rence, but a lso i n d e f i n i t e reference (as in 1 
below),as w e l l as reference by an e n t i r e sentence 
or subsentence to a previous sentence or subsen­
tence (as in 2 below). In 1 an extremely i n t e r ­
es t ing tatooed lady is a reference to the c i r c u s , 
w i t h the intended r e l a t i o n "was performing i n " o r 
something s i m i l a r ; In 2 My car wou ldn ' t s t a r t is 
viewed as reference to I was l a t e to work yes te r ­
day w i t h an intended r e l a t i o n which, to sweep the 
d i r t under the rug , might be termed "cause" , but 
which in f ac t is f a r more compl icated. An ana­
phor ic reference in t h i s extended sense is thus an 
impl ied r e l a t i o n from an i tem (word, phrase, sub-
sentence, sentence) in a tex t to one or more p re ­
v ious l y occur r ing items (word, phrase, subsentence, 
sentence, group of sentences) in that t e x t . Re­
s o l u t i o n o f anaphora involves the i d e n t i f i c a t i o n 
of the l a t t e r i tem(s) as w e l l as of the r e l a t i o n 
intended by the wr i te r /speaker . Thus the reso lu ­
t i o n o f a l l instances o f anaphora in a tex t 
amounts to the determinat ion of t ha t par t of the 
"meaning" of the t e x t which is more than the c o l l e c ­
t i o n o f the "meanings" o f i t s i n d i v i u d a l sentences 
taken in i s o l a t i o n . 

Since, in genera l , there is no t es t as to whether 
a p a r t i c u l a r i tem in a t e x t is or is not an ana­
phor ic reference (even a d e f i n i t e noun phrase need 
not b e - - e . g . the f i r s t pres ident o f the Uni ted 
States in most contexts re fe rs to a p a r t i c u l a r 
person, but not necessar i ly to a p rev ious ly occur­
r i n g i tem in the t e x t ) , an anaphora reso lver must 
be a "guess and t e s t " type a lgo r i thm. For each 
i tem in a new sentence, a reso lver mast hypothe­
s ize re l a t i ons between the i tem and some, hopefu l ­
ly l i m i t e d , set o f poss ib le r e f e r e n t s , and then 
use d i rec ted in fe renc ing to judge which, i f any, 
r e l a t i o n , to which, i f any, poss ib le re fe ren t was 
intended by the w r i t e r . This d i rec ted in fe renc ing 
must use not only semantics and wor ld knowledge, 
but a lso the s t r u c t u r e o f the previous tex t in 
order to p roper ly reso lve the re ference. 

We are concerned w i t h tha t aspect of an a l g o r i t h i 
mic theory of anaphora r e s o l u t i o n which is depen­
dent upon the " s t r u c t u r e " of the t e x t . Most p re­
vious approaches have e i t h e r assumed t h a t the 
s t r uc tu re of the t ex t is known in advance or have 
ignored i t e n t i r e l y . In p a r t i c u l a r we r e j e c t the 
no t ion that f rames/scr ip ts somehow " s o l v e " the 
problem of anaphoric reference r e s o l u t i o n . * 

Most previous approaches make no r e a l use of i n ­
format ion tha t the t e x t i t s e l f provides concern­
ing the f low of contex t . A successfu l a lgor i thm 
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must make use of the ways in which w r i t e r s choose 
a p a r t i c u l a r form of p resen ta t ion of t h e i r ideas 
in order to guide the f low of contexts and a l low 
the user to recover and use i t in processing the 
t e x t . These choices prov ide clues which must be 
used to dynamical ly ex t rac t l o c a l context at every 
po in t in the processing of a t e x t . This l o c a l 
context is then a guide to reference r e s o l u t i o n . 

The most important f ac to r in determining the l o c a l 
context is the way in which each sentence as a 
whole develops the mate r ia l presented in the p re ­
vious sentences of the text.. Each sentence in a 
t e x t is or contains e i t h e r an expansion on (a 
f u r t h e r d e t a i l , adve rb i a l , cause, e f f e c t , "how", 
e t c . ) or a temporal con t inua t ion of one or more 
previous sentences in the t e x t (expansion can be 
e i t h e r of a whole sentence or of one or more items 
w i t h i n a sentence). In f a c t , the de fau l t assump­
t i o n made by readers is tha t a sentence expands or 
temporal ly continues the immediately previous sen­
tence of i t s t e x t ; semantics and wor ld knowledge 
based in fe renc ing must demonstrate tha t t h i s l i n k 
hypothesis is r e l a t i v e l y weak in order to a l low a 
sentence's i n t e r p r e t a t i o n as an expansion or tem­
po ra l con t inua t ion of a (several) sentence (s) 
f u r t h e r back in the t e x t . 

The set of expansion/temporal con t inua t ion r e ­
l a t i o n s among the sentences of a t e x t cons t i t u tes 
a graph which def ines the context s t ruc tu re of the 
t e x t . Our approach is to f i t a new sentence i n t o 
i t s proper places in the context graph repre­
sent ing the previous t e x t , a f i t tha t is accom­
p l i shed by searching up the graph and hypothe­
s i z i n g and t e s t i n g sentence r e l a t i o n s (expansion/ 
temporal con t i nua t i on ) . Item to i tem reference 
hypotheses are e n t a i l e d by the sentence r e l a t i o n 
hypotheses, and va l i da ted i f and only i f the re ­
l a t i o n s e n t a i l i n g them have been v a l i d a t e d . 

F i n a l l y we have demonstrated t h a t , f o r a number of 
syn tac t i c cons t ruc t i ons , the choice tha t a w r i t e r 
makes as to how to group h is semantic predicates 
i n t o a surface sentence inf luences the way in 
which a reader w i l l resolve l a t e r references to 
items in the sentence. 

An i n t e g r a t i o n of the above ideas i n t o a sketch 
of an a lgor i thm f o r reso lv ing reference can be 
found in Columbia Un ive rs i t y AI Pro ject Technical 
Report 77 -2 -1 . 

1. I went to the c i rcus yesterday. I saw an ex­
tremely i n t e r e s t i n g tatooed lady. 

2. I was l a t e to work yesterday. My car wouldn ' t 
s t a r t . 

* Our ideas can, however, be taken as the r u d i ­
ments of a theory of how f rames/sc r ip ts can be 
dynamical ly s h i f t e d in and out of focus under 
c o n t r o l o f a t e x t ' s s t r u c t u r e . 
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