
Chapter  5 

DISCOURSE-ORIENTED ANAPHORA SYSTEMS AND THEORIES 

It is indeed  harmfu l  to come under  the sway  of  u t ter ly  
~zew and strange cloctvines. 

- -  Confuciusl  

The r e l a t i o n s h i p  b e t w e e n  t h e m e  on  t he  one h a n d  a n d  p r o n o m i n a l i z a t i o n ,  ana -  
p h o r a  and  r e f e r e n c e  in  g e n e r a l  on the  o t h e r  has  o f t en  b e e n  n o t e d  - for exam-  
ple by  Kuno (1975), Giv6n (1975), Hi rs t  (1976b) a nd  Hinds (1977). In  th is  sec-  
t i on  we will look a t  some  work which a t t e m p t s  to  exp l i ca te  a n d / o r  exploi t  this  
r e l a t i onsh ip  in  reso lv ing  anaphora ,  

5.1. Concept ac t ivatedness  

Rober t  Kan to r  (1977) has  i n v e s t i g a t e d  the  p r o b l e m  of why some  p r o n o u n s  in  
d i s cou r se  a re  m o r e  c o m p r e h e n s i b l e  t h a n  o thers ,  even  when  t h e r e  is no ambi -  
gu i ty  or anomaly .  In K a n t o r ' s  t e r m s ,  a h a r d - t o - u n d e r s t a n d  p r o n o u n  is an exam-  
ple of INCONSIDERATE d iscourse ,  and  s p e a k e r s  (or, m o r e  usual ly ,  wr i te rs )  who 
p r o d u c e  such  p r o n o u n s  lack SECONDARY [LINGUISTIC] COMPETENCE. In  ou r  t e r m s ,  an  
i n c o n s i d e r a t e  p r o n o u n  is one t h a t  is no t  p r o p e r l y  in  focus, 

I will f irst  s u m m a r i z e  K a n t o r ' s  work, and  t h e n  d iscuss  what  we c a n  l e a r n  
a b o u t  focus f rom it. 

5.1.1. K a n t o r ' s  t h e s i s  

K a n t o r ' s  m a i n  exh ib i t  is the  following text :  

(5-1) A good sha re  of the  amaz ing  revival  of c o m m e r c e  m u s t  be c r e d i t e d  
to the  ease  and  s e c u r i t y  of c o m m u n i c a t i o n s  wi th in  the  empi re .  The 
I m p e r i a l  f leet  k e p t  the  M e d i t e r r a n e a n  Sea c l e a r e d  of p i ra tes .  In  
e a c h  prov ince ,  t he  R o m a n  e m p e r o r  r e p a i r e d  or c o n s t r u c t e d  a 
n u m b e r  of ski l l ful ly  des igned  roads .  They were bu i l t  for the  a r m y  

1From: Ware, James R (translator). The sayings of Confucius. New York: Mentor, 1955. 
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b u t  s e rved  the  m e r c h a n t  c lass  as well. Over t he m,  m e s s e n g e r s  of 
the  I m p e r i a l  service ,  e q u i p p e d  wi th  r e l ays  of horses ,  could  ave rage  
fifty mi l e s  a day. 

He claims that the they in the penultimate sentence is hard to comprehend, 
and that most informants need to reread the previous text to-find its referent. 
Yet the sentence is neither semantically anomalous nor ambiguous - the roads 
is the only plural N!P available as a referent, and it occurs immediately before 
the pronoun with only a full-stop intervening (el (4-9)). To explain this paradox 
is the task Kantor set himself. 

Kantor's explanation is based on discourse topic and the listener's expecta- 
tions. In (5-i), the discourse topic of the first three sentences is easi~zg a~zd 
securing communicatio~%. In the fourth sentence, there is an improper shift to 
the roads as the topic: improper, because it is unexpected, and there is no 
discourse cue to signal it. Had the demonstrative these roads been used, the 
shift would have been okay. (Note that a definite such as the roads is not 
enough.) Alternatively, the writer could have clarified the text by combining 
last three sentences with semicolons, indicating that the last two main clauses 
were to be construed as relating only to the preceding one rather than to the 
discourse as a whole. 

Kantor identifies a continuum of factors affecting the comprehension of 
pronouns. At one end is UNRESTRICTED EXPECTATION and at the other NEGATIVE 
EXPECTATION. What this says in effect is that a pronoun is easy to understand if 
expected, and difficult if unexpected. This is not as vacuous as it at first 
sounds; Kantor provides an analysis of some subtle factors which affect expec- 
tation. 

The most expected pronouns are those whose referent is the discourse 
topic, or something associated with it (though note the qualifications to this 
below). Consider: 

(5-2) The final yea r s  of H e n r y ' s  re ign,  as r e c o r d e d  by the  a d m i r i n g  Hall, 
were g iven  over  to spo r t  a n d  gaie ty ,  t h o u g h  t h e r e  was l i t t l e  of t he  
l i c e n t i o u s n e s s  t h a t  c h a r a c t e r i z e d  the  F r e n c h  cour t .  The a t h l e t i c  
c o n t e s t s  were  se r ious  b u t  ve ry  popu la r .  Masques,  j ous t s  a nd  s p e c t a -  
cles followed one a n o t h e r  in  e n d l e s s  p a g e a n t r y .  H__e b r o u g h t  to  
Greenwich  a t r e m e n d o u s l y  v i ta l  c o u r t  life, a c e n t r a l  i m p o r t a n c e  in  
t he  c o u n t r y ' s  affairs, and  above all, a g r e a t  nava l  c o n n e c t i o n f l  

In  t h e  las t  s e n t e n c e ,  he is qui te  c o m p r e h e n s i b l e ,  de sp i t e  t he  d i s t a n c e  b a c k  to 
i ts  r e f e r e n t ,  b e c a u s e  the  d i scour se  topic  in  all  t he  s e n t e n c e s  is Hen.ry's reign.  
An e x a m p l e  of the  c o n v e r s e  - an  u n e x p e c t e d  p r o n o u n  which is diff icul t  de sp i t e  
r e c e n c y  - c an  be s e e n  in  (5-1) above.  Be tween  t h e s e  two e x t r e m e s  a re  o t h e r  
ca ses  involving r e f e r e n c e s  to a s p e c t s  of the  local  topic,  c h a n g e s  in  topic ,  syn-  
t a c t i c  pa ra l l e l i sm,  and,  in  top ic less  i n s t a n c e s ,  r e c e n c y  ( though  the  effect  of 
r e c e n c y  decays  ve ry  fast).  I will n o t  d e s c r i b e  t h e s e  here ;  the  i n t e r e s t e d  r e a d e r  

2From: Hamilton, Olive and Hamilton, NigeL Royal 6:'reen~ich. Greenwich: The Greenwich 
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is referred to section 2.6.5 of Kantor's dissertation (1977). 

Kantor then defines the notion of the ACTIVATEDNESS of a concept. This pro- 
vides a continuum of concept givenness, which contrasts with the simple binary 
given-new distinction usually accepted in linguistics (for example Chafe (1970)). 
Kantor also distinguishes activatedness from the similar "communicative 
dynamism" of the Prague school (Firbas 1964). Activatedness is defined in 
terms of the comprehensibility phenomena described above: the more 
activated a concept is, the easier it is to understand an anaphoric reference to 
it. Thus aetivatedness depends upon discourse topic, context, and so forth. 

5.1.2. The implications of K a n t o r ' s  work 

What a re  the  r a m i f i c a t i o n s  of K a n t o r ' s  thes i s  for focus?  Clearly, the  n o t i o n s  of 
a c t i v a t e d n e s s  and  focus  a re  ve ry  s imi lar ,  t h o u g h  the  l a t t e r  has  n o t  p rev ious ly  
b e e n  t h o u g h t  of as a c o n t i n u u m .  I t  follows t h a t  the  f ac to r s  K a n t o r  f inds 
r e l e v a n t  for a c t i v a t e d n e s s  and  c o m p r e h e n s i b i l i t y  of p r o n o u n s  a re  also impor -  
t a n t  for those  of us who would m a i n t a i n  focus in  c o m p u t e r - b a s e d  NLU sys t ems ;  
we will have to d i scover  d i s cou r se  top ic  and  topic  shifts,  g e n e r a t e  p r o n o m i n a l i -  
za t ion  expec t a t i ons ,  and  so forth.  

In o t h e r  words,  if we could  d y n a m i c a l l y  c o m p u t e  (and  m a i n t a i n )  the  ac t iva t -  
e d n e s s  of e a c h  c o n c e p t  f loat ing a round ,  we would have a m e a s u r e  for the  o rder -  
ing of the  focus  se t  by p r e f e r a b i l i t y  as r e f e r e n t  - t he  r e f e r e n t  for any  g iven 
a n a p h o r  would be the  m o s t  h ighly  ac t i va t ed  e l e m e n t  which pas se s  bas ic  t e s t s  
for n u m b e r ,  g e n d e r  and  s e m a n t i c  r e a s o n a b l e n e s s .  And to  find the  ac t iva t ed -  
n e s s  of the  concep t s ,  we follow K a n t o r ' s  p o i n t e r s  (which he h imse l f  c o n c e d e s  
a re  ve ry  t e n u o u s  and  difficult) to e x t r a c t  and  iden t i fy  the  r e l e v a n t  f ac to r s  f rom 
the  text .  

It  m a y  be o b j e c t e d  t h a t  all we have clone is p r o d u c e  a m e r e  n o t a t i o n a l  var i -  
a n t  of the  or ig ina l  p rob l em.  This is p a r t l y  t rue .  One should  n o t  ga insay  the  
power  of a good no t a t i on ,  however,  and  what  we c a n  buy  he re  even  with m e r e  
n o t a t i o n a l  v a r i a n c e  is the  ( p e r h a p s  l imi ted ,  b u t  non-ze ro )  power  of K a n t o r ' s  
inves t iga t ions .  And t h e r e  is m o r e  to  i t  t h a n  tha t .  Previous ly ,  it  has  b e e n  
thought that items either are in focus or they aren't, and that at each separate 
anaphor we need to compute a preference ranking of the focus elements for 
that anaphor. What Kantor tells us is that such a ranking exists independent of 
the actual use of anaphors in the text, and that we can find the ranking by look- 
ing at things like discourse topic. 

Some miscellaneous comments on Kantor's work: 

I It can be seen as a generalization albeit a weakening of Grosz's (1977a, 
1977b, 1978) findings on focus in task-oriented dialogues (where each sub-task 
becomes the new discourse topic, opening up a new set of possible referents), 
which are discussed below in section 5.2. (Kantor and Grosz were apparently 

Bookshop, 1989. Quoted by Halliday and Hasan (1976:14), quoted by Kantor (1977). 

5.1.2 The i m p l i c ~ t ~ s  o.I' Kantor 's wovlc 
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u n a w a r e  of e a c h  o t h e r ' s  work;  n e i t h e r  c i t e s  t h e  o t h e r . )  

2 I t  p r o v i d e s  a n  e x p l a n a t i o n  for  focus  p r o b l e m s  t h a t  have  p r e v i o u s l y  
ba f f l ed  us. F o r  e x a m p l e ,  in  s e c t i o n  4.2 I c o n t e m p l a t e d  t h e  p r o b l e m  of t h e  il l-  
f o r m e d n e s s  of t h i s  t ex t :  

(5-3) *John l e f t  t h e  window a n d  d r a n k  t h e  wine on t h e  t a b l e .  I t  was b r o w n  
a n d  round .  

I had previously (Hirst 1977a) thought this to be due to a syntactic factor - 

that cross-sentence pronominal reference to an NP in a relative clause or 
adjectival phrase qualifying an NP was not possible. However, it can also be 

explained as a grossly inconsiderate pronoun which does not refer to the topic 
properly - the table occurs only as a descriptor for the wine, and not as a con- 

cept in its own right. This would be a major restriction on possible reference to 
sub-aspects of topics. 3 

3 Kantor makes many claims about comprehensibility and the degree of 
we11-formedness of sentences which others (as he concedes) may not agree 
with. He uses only himself (and his friends, sometimes) as an informant, and 

then only at an intuitive level. 4 Claims as strong and subtle as Kantor's cry out 

for empirical testing. Kieras (1978), to mention but one, has performed 
psycholinguistic experiments on the comprehensibility of paragraphs. Kantor's 

claims need verification by similar experiments. (Unfortunately, I myself am 
not in a position to do this.) 5 

5.2. Focus  of a t t e n t i o n  in task-or iented  dialogues  

5.2.1.  M o t i v a t i o n  

Barbara Grosz (1977a, 1977b, 1978) studied the maintenance of the focus of 

attention in task-oriented dialogues and its effect on the resolution of definite 
reference, as part of SRI's speech understanding system project (Walker 1976, 
1978). By a TASK-ORIENTED dialogue is meant one which has some single major 

well-defined task as its goal. For example, Grosz collected and studied dialo- 
gues in which an expert guides an apprentice in the assembly of an air 

compressor. She found that the structure of such dialogues parallels the 

3Note however that this restriction may apply to all relative clauses and adjectival phrases. 
Then the syntactic explanation would still be correct and would be descriptively simpler. 

41 do not den}, that I am guilty too. But I at least try to do penance, in footnote 8 of Chapter 4 
and in section 7.8. I also suggest that Kantor is more culpable than I, because of the peculiar 
subtlety of the phenomena he studied and because his results rely so heavily on his claims of 
well- and ill-formedness. 

5Kantor teUs me that he hopes to test some of his assertions by observing the eye movements 
of readers of considerate and inconsiderate texts, to find out if inconsiderate texts actually 
make readers physically search back for a referent. 

5.2.1 Mot i va t io~  
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s t r u c t u r e  of the  task,  That  is, j u s t  as the  m a j o r  t a s k  is d ivided in to  severa l  
wel l -def ined sub - t a sks ,  a n d  these  p e r h a p s  in to  s u b - s u b - t a s k s  and  so on, the  
d ia logue  is l ikewise d iv ided  in to  sub-d ia logues ,  sub - sub-d ia logues ,  etc,  6 e a c h  
c o r r e s p o n d i n g  to  a t a s k  c o m p o n e n t ,  m u c h  as a w e l l - s t r u c t u r e d  Algol p r o g r a m  is 
c o m p o s e d  of b locks  wi th in  b locks  wi th in  blocks .  As the  d ia logue p rogresses ,  
e a c h  sub-d ia logue  in  t u r n  is p e r f o r m e d  in  a s t r i c t  dep th - f i r s t  o r d e r  c o r r e s p o n d -  
ing to  the  o r d e r  of s u b - t a s k  p e r f o r m a n c e  in  the  t a s k  goal  ( though  no t e  t h a t  
some  s u b - t a s k s  m a y  no t  be  o r d e r e d  wi th  r e s p e c t  to o thers ) .  As we will see, this  
d ia logue  s t r u c t u r e  c a n  be exp lo i ted  in r e f e r e n c e  r e so lu t ion .  

Grosz ' s  a im was to find ways of d e t e r m i n i n g  a nd  r e p r e s e n t i n g  the  FOCUS OF 
ATTENTION of a d i s cou r se  - t h a t  is, r ough ly  speaking ,  i ts  g lobal  t h e m e  and  the  
t h ings  a s soc i a t ed  t h e r e w i t h  - as a m e a n s  for c o n s t r a i n i n g  the  knowledge  a n  
NLU s y s t e m  n e e d s  to b r i ng  to b e a r  in  u n d e r s t a n d i n g  d i scourse .  In o t he r  words, 
t he  focus  of a t t e n t i o n  is t h a t  knowledge  which is r e l e v a n t  a t  a given po i n t  in  a 
t e x t  for c o m p r e h e n s i o n  of the  text .  7 Grosz c la ims  t h a t  a n t e c e d e n t s  for def in i te  
r e f e r e n c e  c a n  be found  in  the  focus of a t t e n t i o n .  That  is, t he  focus of a t t e n t i o n  
is a s u p e r s e t  of focus  in  our  sense,  t he  s e t  of r e f e r a b l e  c o n c e p t s  (in th is  case  
def in i te  r e f e r e n c e ,  n o t  j u s t  a n a p h o r i c  r e f e r e n c e ) .  Moreover,  no e l e m e n t  in  the  
focus  of a t t e n t i o n  is e x c l u d e d  f rom be ing  a c a n d i d a t e  a n t e c e d e n t  for a def in i te  
NP. Grosz t h e r e b y  impl i e s  t h a t  all i t e m s  in  the  focus  of a t t e n t i o n  c a n  be 
r e f e r r e d  to, and  t h a t  h e n c e  t he  two s e n s e s  of the  word focus are  ac tua l ly  i den t -  
ical.  

5.2.2. Represent ing and searching focus  

In  Grosz 's  r e p r e s e n t a t i o n ,  which u se s  a p a r t i t i o n e d  s e m a n t i c  n e t  f o r ma l i sm  
(Hendr ix  1975a, 1975b, 1978), an  EXPLICIT FOCUS c o r r e s p o n d s  to a sub-d ia logue ,  
and  inc ludes ,  for e a c h  c o n c e p t  in  it, t ype  i n f o r m a t i o n  a b o u t  t h a t  c o n c e p t  a nd  
any  s i t u a t i o n  in  which t h a t  c o n c e p t  p a r t i c i p a t e s .  For  e a c h  i t e m  in the  expl ic i t  
focus, t h e r e  is an  a s s o c i a t e d  IMPLICIT FOCUS, which i n c l u d e s  s u b p a r t s  of ob jec t s  
in  exp l ic i t  focus,  s u b e v e n t s  of e v e n t s  in  expl ic i t  focus, a nd  p a r t i c i p a n t s  in  those  
s u b e v e n t s .  The imp l i c i t  focus  a t t e m p t s  to a c c o u n t  for  r e f e r e n c e  to i t e m s  t h a t  
have  a close s e m a n t i c  d i s t a n c e  to i t e m s  in  focus  (see s e c t i o n s  2.4.2 a nd  6.7), or  
which  have a close e n o u g h  r e l a t i o n s h i p  to  i t e m s  in  focus  to be  able to be  
r e f e r r e d  to (see s e c t i o n  2.4.2). The imp l i c i t  focus  is also used  in  d e t e c t i n g  
focus  shif ts  (see below). 

Then,  a t  a n y  g iven  po in t  in  a text ,  a n t e c e d e n t s  of def in i te  n o n - p r o n o m i n a l  
NPs c a n  be  found  by  s e a r c h i n g  t h r o u g h  the  expl ic i t  a nd  impl ic i t  focus for a 
m a t c h  for the  r e f e r e n c e .  After  c h e c k i n g  the  o t he r  n o n - p r o n o m i n a l  NPs in the  
s a m e  s e n t e n c e  to see if the  r e f e r e n c e  is i n t r a s e n t e n t i a l  t he  CURRENTLY ACTIVE 

8Below I will use the prefix ~ub- generically to include sub-sub-sub-.., to an indefinite level. 

7In her later work (Grosz 197B), Grosz emphasizes focusing as an active process carried out by 
dialogue participants. 

5.2.2 Representing and searching focus 
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expl ic i t  focus  ( t h e  focus  c o r r e s p o n d i n g  to  t he  p r e s e n t  sub-d ia logue)  is 
s ea r ched ,  and  t h e n  if t h a t  s e a r c h  is n o t  success fu l ,  t h e  o t h e r  c u r r e n t l y  o p e n  
focus  s p a c e s  ( tha t  is, those  c o r r e s p o n d i n g  to sub -d i a logues  t h a t  the  p r e s e n t  
sub-d ia logue  is c o n t a i n e d  in) a re  s e a r c h e d  in  order ,  b a c k  up to the  top of the  
t ree .  As p a r t  of the  s e a r c h  the  imp l i c i t  focus  a s s o c i a t e d  with e a c h  expl ic i t  
focus  is checked ,  as a re  s u b s e t  r e l a t i ons ,  so t h a t  if a novel,  say, is in  focus,  i t  
could  be  r e f e r r e d  to as the book. If t h e r e  is still  no s u c c e s s  a f t e r  this,  one  t h e n  
checks  w h e t h e r  the  NP re fe r s  to  a s ingle  un ique  c o n c e p t  ( such  as the  sun) ,  con-  
t a in s  new i n f o r m a t i o n  ( such  as the red coat, when  a coa t  is in  focus, b u t  n o t  ye t  
known to be red) ,  or  r e fe r s  to a n  i t em in  imp l i c i t  focus. 

A s imi l a r  s e a r c h  m e t h o d  could  be u s e d  for p r o n o u n s .  However,  s ince  pro-  
n o u n s  c a r r y  m u c h  less  i n f o r m a t i o n  t h a n  o th e r  def ini te  NPs, m o r e  i n f e r e n c e  is 
r e q u i r e d  by the  r e f e r e n c e  m a t c h i n g  p roce s s  to d i s a m b i g u a t e  m a n y  s y n t a c t i -  
cal ly a m b i g u o u s  p ronouns ,  and  i t  would be n e c e s s a r y  to s e a r c h  focus exhaus -  
tively, c o m p a r i n g  r e a s o n a b l e n e s s  of c a n d i d a t e  r e f e r e n t s ,  r a t h e r  t h a n  s topp ing  
at  t he  f i rs t  p l aus ib le  one. In addi t ion ,  o t h e r  c o n s t r a i n t s  on p r o n o u n  r e f e r e n c e ,  
such  as local  ( r a t h e r  t h a n  global) t h e m e ,  and  defau l t  r e f e r e n t ,  would also n e e d  
to be t a k e n  in to  a c c o u n t ;  Grosz 's  m e c h a n i s m s  do n o t  do this .  However,  Grosz 
does  show how a p a r t i t i o n e d  ne twork  s t r u c t u r e  c a n  be u s e d  to resolve  c e r t a i n  
t ypes  of el l ipsis  by  m e a n s  of s y n t a c t i c  and  s e m a n t i c  p a t t e r n  m a t c h i n g  a g a i n s t  
the  i m m e d i a t e l y  p r e c e d i n g  u t t e r a n c e ,  which m a y  i tse l f  have  b e e n  e x p a n d e d  
f rom an  e l l ip t ical  express ion .  She leaves  open  for f u t u r e  r e s e a r c h  m o s t  of the  
p r o b l e m s  in r e l a t ing  p r o n o u n s  to  focus.  

5.2.3. Maintaining f o c u s  

Given th i s  app roach ,  one is t h e n  faced  with the  p r o b l e m  of dec id ing  what  the  
focus  is a t  a g iven  po in t  in the  d i scourse .  For  highly c o n s t r a i n e d  t a s k - o r i e n t e d  
d ia logues  such  as those  Grosz cons ide red ,  the  ques t i on  of an  in i t ia l  focus  does  
no t  ar ise;  it  is, by defini t ion,  the  overal l  t a sk  in  ques t ion .  The o t he r  c o m p o n e n t  
of t he  p rob l em,  hand l ing  c h a n g e s  and  shif ts  in  the  focus, is a t t a c k e d  by  Grosz 
in  a top-down m a n n e r  us ing  the  t a sk  s t r u c t u r e  as a guide.  

A shif t  in focus can  be  i n d i c a t e d  expl ic i t ly  by  an  u t t e r a n c e ,  s u c h  as: 

(5-4) Well, the  r e c i p r o c a t i n g  a f t e r b u r n e r  nozzle  s p e e d  c on t r o l  is a s s e m -  
bled.  Next, i t  m u s t  be  f i t ted  above the  p r e b u r n e r  swivel hose  cover  
gua rd  cooling fin m o u n t i n g  rack .  

In th is  case,  the  r e c i p r o c a t i n g  a f t e r b u r n e r  nozzle  spe e d  con t ro l  a s s e m b l y  sub-  
t a sk  and  i t s  c o r r e s p o n d i n g  sub-d ia logue  and  focus  a re  closed,  and  new ones  a re  
o p e n e d  for  the  r e c i p r o c a t i n g  a f t e r b u r n e r  nozzle  speed  c on t r o l  f i t t ing,  dom-  
i n a t e d  by the  s a m e  open  s u b - t a s k s / s u b - d i a l o g u e s / f o c u s e s  in  t he i r  r e s p e c t i v e  
t r e e s  t h a t  d o m i n a t e d  the  old ones.  If however  the  new s u b - t a s k  were a s u b - t a s k  
of the  old one, t h e n  the  old one would n o t  be closed,  b u t  the  new one  a dde d  to 

5.2,3 Maintaining focus  
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t h e  h i e r a r c h y  below it  as t he  new ac t ive  focus  space .  The newly  c r e a t e d  focus  
space  in i t i a l ly  c o n t a i n s  only those  i t e m s  r e f e r r e d  to  in  the  u t t e r a n c e ,  and  those  
ob jec t s  a s soc i a t ed  with the  c u r r e n t  sub- task .  (Being ABLE to b r i ng  in  the  associ -  
a t e d  ob jec t s  a t  th is  t i m e  is, of course ,  t he  c ru c i a l  po i n t  on  which the  whole sys-  
t e m  re l ies . )  As s u b s e q u e n t  n o n - s h i f t - c a u s i n g  u t t e r a n c e s  c o m e  in, t he i r  new 
i n f o r m a t i o n  is a d d e d  to  the  ac t ive  focus  space .  

Usually,  of course ,  s p e a k e r s  a re  no t  as he lpful  as in  (5-4), a n d  it  is n e c e s -  
sa ry  to  look for va r ious  c lues  to  shif ts  in focus. For  Grosz, the  c lues  a re  
def in i te  NPs. If a def ini te  NP f rom a n  u t t e r a n c e  c a n n o t  be  m a t c h e d  in  focus, 
t h e n  th i s  is a c lue  t h a t  the  focus  has  shi f ted ,  a nd  i t  is n e c e s s a r y  to  s e a r c h  for 
t he  new focus.  If t he  a n t e c e d e n t  of a def in i te  NP is in  t he  c u r r e n t  imp l i c i t  
focus,  th i s  is a c lue  t h a t  a s u b - t a s k  a s s o c i a t e d  wi th  th is  i t e m  is be i ng  opened.  If 
t he  t a sk  s t r u c t u r e  is be ing  followed, t h e n  the  new focus will r e f l ec t  the  open ing  
or closing of a sub- task .  

Shif t ing c a n n o t  be done  un t i l  a whole u t t e r a n c e  is c ons i de r e d ,  as c lues  m a y  
confl ict ,  or the  m e a n i n g  of t he  u t t e r a n c e  m a y  c o n t r a i n d i c a t e  the  pos i t e d  shift.  
i n  p a r t i c u l a r ,  r eca l l  t h a t  t he  t a sk  s t r u c t u r e  is on ly  a guide,  a nd  does  no t  define 
the  d ia logue  s t r u c t u r e  abso lu te ly .  For  example ,  t he  focus  m a y  shif t  to a p rob -  
l em a s s o c i a t e d  with the  c u r r e n t  s u b - t a s k  with a q u e s t i o n  l ike this:  

(5-5) Should  l use  the  b o x - e n d  r a t c h e t  w r e n c h  to do t h a t ?  

This does no t  imp ly  a shif t  to  the  n e x t  s u b - t a s k  r e qu i r i ng  a box - e nd  r a t c h e t  
w r e n c h  ( a s s u m i n g  t h a t  the  c u r r e n t  t a sk  d o e s n ' t  r e qu i r e  one) (cf Grosz 
1977b: 105). 

We c a n  see he re  t h a t  the  p r o b l e m  of the  c i r c u l a r i t y  of l a n g u a g e  c o m p r e h e n -  
s ion  looms  d a n g e r o u s l y  - to d e t e r m i n e  the  focus  one m u s t  reso lve  the  r e f e r -  
ences ,  a n d  to  resolve  the  r e f e r e n c e s ,  one m u s t  know the  focus.  In Grosz 's  
work, the  s t rong  c o n s t r a i n t s  of t he  s t r u c t u r e  of t a s k - o r i e n t e d  d ia logues  provide  
a toehold,  Whether  g e n e r a l i z a t i o n  to the  case  of d i s cou r se  with o the r  s t r u c -  
tu re s ,  or with no p a r t i c u l a r  s t r u c t u r e ,  is poss ib le  is unc l ea r ,  a s  i t  m a y  no t  be 
poss ib le  to d e t e r m i n e  so n i c e l y  what  t he  knowledge  a s soc i a t ed  with any  new 
focus  is. (See however  m y  r e m a r k s  in  s e c t i o n  5.1.2 on  the  r e l a t i o n s h i p  b e t w e e n  
Grosz ' s  work and  t h a t  of Kantor ,  and  s e c t i o n  5.5 on a p p r o a c h e s  which a t t e m p t  
to exploi t  local  d i s cou r se  s t r u c t u r e . )  

In addi t ion ,  Grosz 's  m e c h a n i s m s  are  l i m i t e d  in  t h e i r  ab i l i ty  to resolve  i n t e r -  
s e n t e n t i a l  a n d / o r  i n f e r e n c e - r e q u i r i n g  anaphora .  The a s s u m p t i o n  t h a t  g lobal  
focus  of a t t e n t i o n  equa l s  all  a n d  only poss ib le  r e f e r e n t s  ( excep t  where  the  focus  
shifts) ,  while p e r h a p s  no t  u n r e a s o n a b l e  in  t a s k - o r i e n t e d  d o m a i n s ,  is p r o b a b l y  
u n t r u e  in  genera l .  For  example ,  could  s u c h  m e c h a n i s m s  h a n d l e  the  ' t a b l e '  
e x a m p l e s  of Chap t e r  4, exc lud ing  the  t ab l e  f rom focus when  the  second  sen-  
t e n c e  of each  of t h e s e  t ex t s  is c o n s i d e r e d ?  Recall  t h a t  local  as well as global  
t h e m e  is involved (see s e c t i o n  5.1). Similar ly ,  could the  level of world 
knowledge  a n d  i n f e r e n c e  r e q u i r e d  by  the  ' suk iyak i '  e x a m p l e s  of Chap te r  3 be  
i n t e g r a t e d  in to  the  p a r t i t i o n e d  s e m a n t i c  n e t  f o r m a l i s m ?  Could e n t i t i e s  evoked  
by, b u t  no t  expl ic i t  in, a t e x t  of only  m o d e r a t e  s t r u c t u r e  be  iden t i f ied  a n d  
i n s t a n t i a t e d  in  focus?  Grosz did n o t  a d d r e s s  t he se  i s sues  (nor  did she n e e d  to 
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for  h e r  i m m e d i a t e  goals),  b u t  t hey  would n e e d  to be re so lved  in  a n y  a t t e m p t  to 
g e n e r a l i z e  h e r  app roach .  (Some o t h e r  r e l a t e d  p r ob l e ms ,  i n c l u d i n g  those  of 
focus  shif t ing,  a re  d i s c u s s e d  in Grosz (1978).) 

Grosz*s c o n t r i b u t i o n  was to  d e m o n s t r a t e  the  role  of d i s c ou r se  s t r u c t u r e  in  
t he  i den t i f i c a t i on  of t h e m e ,  r e l e v a n t  world knowledge  a nd  t he  r e s o l u t i o n  of 
r e f e r e n c e ;  we now t u r n  to a n o t h e r  s y s t e m  which a sp i r e s  to s imi l a r  goals, b u t  i n  
a m o r e  gene ra l  con t ex t .  

5.3. Focus  in  t h e  PAL s y s t e m  and  Sidner's  t h e o r y  

The PAL p e r s o n a l  a s s i s t a n t  p r o g r a m  (Bullwinkle 1977a) is a s y s t e m  d e s i g n e d  to 
a c c e p t  n a t u r a l  l a n g u a g e  r e q u e s t s  for  s c h e d u l i n g  act iv i t ies .  A typ ica l  r e q u e s t  
( f rom Bullwinkle 1977b:44) is: 

(5-6) l wan t  to s chedu le  a m e e t i n g  with Ira. It should  be a t  3 p m  t o m o r -  
row. We c a n  m e e t  in  B ruce ' s  office. 

The section of PAL that deals with discourse pragmatics and reference was 
developed by Candace Sidner [Bullwinkle] (Bullwinkle 1977b; Sidner 1978a), 
Like Grosz's system (see section 8.2), PAL attempts to find a focus of attention 
in its knowledge structures to use as a focus for reference reso]ution, Sidner 
sees the focus as equivalent to the discourse topic; in fact in l~ullwinkle (1977b) 
t h e  word topic is u s e d  i n s t e a d  of focus.  

There  are  t h r e e  m a j o r  d i f fe rences  f rom Grosz ' s  sys t em:  

1 PAL does no t  r e ly  heavi ly  on d i s cou r se  s t r u c t u r e s .  

2 Knowledge is r e p r e s e n t e d  in  f rames .  

3 Focus selection and shifting are handled at a more superficial level. 

I will discuss each difference in turn. 

5.3.1. PAL's a p p r o a c h  to  d i s c o u r s e  

Because  a r e q u e s t  to PAL n e e d  n o t  have the  r igid  s t r u c t u r e  of one of Grosz ' s  
t a s k - o r i e n t e d  dia logues ,  PAL does n o t  use  d i s c o u r s e  s t r u c t u r e  to  the  s a m e  
ex t en t ,  i n s t e a d  re ly ing  on  m o r e  g e n e r a l  local  cues .  However,  as we shal l  see  
below, i n  focus  s e l e c t i o n  and  shif t ing,  S i d n e r  was fo rced  to  use  ad  hoc r u l e s  
b a s e d  on o b s e r v a t i o n s  of the  typ ica l  r e q u e s t s  to PAL. 

5.3. 1 PAL's approach to discourse 
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5 . 3 . 2 .  T h e  f r a m e  a s  f o c u s  

The representation of knowledge in PAL is based on the FRAME concept first 
introduced by Minsky (1975), 8 and its implementation uses the FRL frame 
representation language (actually a dialect of LISP) developed by Roberts and 
Goldstein (1977a, 1977b; Goldstein and Roberts 1977). 

In PAL, the frame corresponds to Grosz's focus space. Following 
Rosenberg's (1976, 1977) work on discourse structure and frames, the 
antecedent for a definite NP is first assumed to be either the frame itself, or 
one of its slots. 9 So, for example, in (5-7): 

(5-7) I want to have a meeting with Ross (1) . It should be at three pro. 
The location will be the department lounge. Flease tell Ross (2). 

i t  r e f e r s  t o  t h e  MEETING f r a m e  (NOT t o  t h e  t e x t  a mee t ing)  w h i c h  p r o v i d e s  t h e  
c o n t e x t  f o r  t h e  w h o l e  d i s c o u r s e ;  the location r e f e r s  t o  t h e  LOCATION s l o t  t h a t  
t h e  MEETING f r a m e  p r e s u m a b l y  h a s  ( t h u s  t h e  CLOSELY ASSOCIATED WITH r e l a -  
t i o n  ( s e e  s e c t i o n  2 .4 .2 )  is e a s i l y  h a n d l e d ) ,  a n d  Ross (2) t o  t h e  c o n t e n t s  10 of  t h e  
CO-MEETER s lo t ,  p r e v i o u s l y  g i v e n  as  R o s s .  

If t h e  a n t e c e d e n t  c a n n o t  b e  f o u n d  i n  t h e  f r a m e ,  i t  is  a s s u m e d  t o  b e  e i t h e r  
o u t s i d e  t h e  d i s c o u r s e  o r  i n f e r r e d .  In  (5-7) ,  PAL w o u l d  s e a r c h  i t s  d a t a b a s e  t o  
f i n d  r e f e r e n t s  f o r  Ross(O a n d  the d z p a r t m e n t  lounge. P e r s o n a l  n a m e s  a r e  
r e s o l v e d  w i t h  a s p e c i a l  m o d u l e  t h a t  k n o w s  a b o u t  t h e  s e m a n t i c s  of n a m e s  
( B u l l w i n k l e  1 9 7 7 b : 4 8 ) .  PAL c a r r i e s  o u t  d a t a b a s e  s e a r c h e s  f o r  r e f e r e n c e s  l i ke  
the  d e p a r t m e n t  Lounge a p p a r e n t l y  b y  s e a r c h i n g  a h i e r a r c h y  of f r a m e s ,  l o o k i n g  
a t  t h e  f r a m e s  i n  t h e  s l o t s  of t h e  c u r r e n t  f o c u s ,  a n d  t h e n  i n  t h e  s l o t s  of t h e s e  
f r a m e s ,  a n d  so  o n  ( S i d n e r  1 9 7 8 a : 2 1 1 )  t h o u g h  i t  is  n o t  a p p a r e n t  w h y  t h i s  s h o u l d  
u s e f u l l y  c o n s t r a i n  t h e  s e a r c h  i n  t h e  a b o v e  e x a m p l e .  11 

8I will have to assume the reader  is familiar  with the basic concep t  of frames.  Readers who re- 
quire fu r the r  background  should read  the  sect ion of Charniak (1976) on f rames  a n d / o r  
Minsky's original paper  (1975), 

9In Sidner  (1978b;91) it is claimed tha t  a definite NP cannot  re fer  to the  focus if it contains 
more  informat ion t h a n  the  focus. This is often true,  bu t  (2-100) is a counterexample  to the  
complete  general i ty  of her  assert ion.  

10Sidner only speaks of re ference  to slots (1978a:211), without  saying whether  she means  the  
slot itself or its contents ;  i t  seems reasonable  to assume, as I have done here,  tha t  she actually 
means  both. 

l l I n  fact  there  is no need  in this par t icular  example for a r e f e ren t  at  all. The personal  assis- 
t an t  need  only t r e a t  the department lounge as a piece of text,  p resumably  meaningful  to bo th  
the speaker  and Ross, denoting the meet ing location. A h u m a n  might  do this  when passing on a 
message  they didn ' t  unders tand:  

(~) Ross asked me to tell you to mee t  h im in the a rbore tum,  whatever  the hock tha t  is, 
On the  other  hand, an explicit an t eceden t  WOULD be needed if PAL had been  asked, say, to 
deliver some coffee to the  meet ing in the  d e p a r t m e n t  lounge. Knowing when to be satisfied 
with ignorance is a difficult problem which Sidner  does not  consider,  preferr ing the  safe course 
of always requiring an  antecedent~ 

5.3.2 The 3~rame a s j ' o c u s  
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5 . 3 . 3 .  F o c u s  s e l e c t i o n  

In  PAL, the  in i t i a l  focus  is the  f irst  NP following the  VP of the  f i rs t  s e n t e n c e  of 
the  d i s cou r se  - usual ly ,  the  ob j ec t  of the  s e n t e n c e  - or, if t h e r e  is no  s u c h  NP, 
t h e n  the  s u b j e c t  of t h a t  s e n t e n c e .  This is a s h o r t - c u t  me t hod ,  which s e e m s  to 
be suf f ic ien t  for r e q u e s t s  to PAL, b u t  which S idne r  r ead i ly  a d m i t s  is i n a d e q u a t e  
for the  g e n e r a l  case  (S idne r  1978a:209). I will br ie f ly  review some  of the  p rob -  
lems.  

Charn{ak ( t978)  has  shown t h a t  the  f r a m e - s e l e c t i o n  p r o b l e m  (which is he re  
i den t i ca l  to  the  in i t ia l  focus s e l ec t i on  p r o b l e m ,  s ince  the  focus  is j u s t  the  f r a m e  
r e p r e s e n t i n g  the  t h e m e  of the  d i scour se )  is in  fac t  e x t r e m e l y  difficult ,  a n d  is 
no t  in the  m o s t  g e n e r a l  case  a m e n a b l e  to  so lu t ion  by  e i t h e r  s t r i c t l y  top-down 
or b o t t o m - u p  m e t h o d s .  S i d n e r ' s  a s s u m p t i o n  t h a t  the  r e l e v a n t  f r a m e  is g iven  
by  an  expl ic i t ly  m e n t i o n e d  NP is also a sou rce  of t roub le ,  e v e n  in  the  e x a m p l e s  
she quotes ,  s u c h  as t h e s e  two (S idne r  1978b:92): 

(5-8) I was dr iv ing along the  f reeway the  o t h e r  day. S u d d e n l y  the  eng ine  
b e g a n  to m a k e  a f u n n y  noise.  

(5-9) I wen t  to a new r e s t a u r a n t  with Sam. The wa i t r e s s  was nas ty .  The 
food was grea t .  

(Under l in ing  i n d i c a t e s  what  S i d n e r  c l a ims  is the  focus.)  In (5-8), S i d n e r  pos i t s  a 
cha in  of i n f e r e n c e s  to ge t  f rom the engine to the  focus, t he  FREEWAY f rame .  
This is m o r e  c o m p l e x  t h a n  is n e c e s s a r y ;  if t he  f r a m e / f o c u s  were DRMNG (with 
its LOCATION slot containing the FREEWAY frame), then the path from the 
frame to the engine is shorter and the whole arrangement seems more natural. 
Thus we see that focus need not be based on an NP at all. 

In (5-9), our problem is what to do with Sam, who could be referenced in a 
subsequent sentence. It is necessary to integrate Sam into the RESTAURANT 
frame/focus, since clearly he should not be considered external to the 
discourse and sought in the database. While the RESTAURANT frame may 
indeed contain a COMPANION slot for Sam to sit in, it is clear that the first sen- 
tence could  have b e e n  I w e n t  <anywhere  at  all> ~uith Sam,  r equ i r i ng  t h a t  any  
f r ame  r e f e r r i n g  to s o m e t h i n g  occupy ing  a l oca t i on  have a COMPANION slot. 
This is c l ea r ly  u n d e s i r a b l e .  But  the  RESTAURANT f r a m e  IS involved in  (5-9), o th-  
erwise the wa i t ress  and  the food would be e x t e r n a l  to the  d i scourse .  A n a t u r a l  
so lu t ion  is t h a t  the  f r a m e / f o c u s  of (5-9) is a c tua l l y  the  GOING-SOMEWHERE 
f r ame  (with Sam in  i ts  COMPANION slot),  c o n t a i n i n g  the  RESTAURANT f r a me  in  
i ts  PLACE slot, with b o t h  f r a m e s  t o g e t h e r  t a k e n  as the  focus. S i d n e r  does  no t  
c o n s i d e r  m e c h a n i s m s  for a m u l t i - f r a m e  focus. 

It is, of course ,  n o t  always t r u e  t h a t  the  f r a m e / f o c u s  is explici t .  C h a r n i a k  
(1978) po in t s  out  t h a t  (5-10) is somehow suf f ic ien t  to  invoke  the  MAGICIAN 
f rame:  

(5-10) The woman waved as the man on stage sawed her in half. 

(See also Hirst (1982) for more on frame invocation problems.) 

5,3.3 Foc~J~s select~o~ 
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Focus shifting in PAL is restricted: the only shifts permitted are to and 
from sub-aspects of the present focus (Sidner 1978a:209). 01d topics are 
stacked for possible later return. This is very similar to Grosz's open-focus 
hierarchy. It is unclear whether there is a predictive aspect to PAL's focus- 
shift mechanism, Iz but the basic idea seems to be that any new phrase in a 
sentence is picked as a potential new focus. If in a subsequent sentence an 
anaphoric reference is a semantically acceptable coreferent for that potential 
focus, then a shift to that focus is ipso facto indicated (Sidner 1978a:209). 
Presumably this check is done after a check of focus has failed, but before any 
database search. A potential focus has a limited life span, and is dropped if not 
shSfted to by the end of the second sentence following the one in which it 
occurred. 

An example (Sidner 1978a:209): 

(5-II)I want to schedule a meeting with George, Jim, Steve and Mike. We 
can meet in my office. Ilt's kind of small, but the meeting won't last 
long anyway I It won't take more than 20 minutes~. 

In the second sentence my off~ce is identified as a potential focus, and it, in the 
first reading of the third sentence, as an acceptable coreferent to my office 
confirms the shift. In the second reading, it couldn't be my oj~ice, so no shift 
occurs. The acceptability decision is based on selectional and case-like restric- 
tions. 

While perhaps adequate for PAL, this mechanism is, of course, not sufficient 
for the general case, where a true shift, as opposed to an expansion upon a pre- 
viously mentioned point, may occur. This is exemplified by many of the shifts 
in Grosz's task-oriented dialogues. 

Another problem arising from this shift mechanism is that two different 
focus shifts may be indicated at the sarne time, but the mechanism has no way 
to choose between them. For example: 

(5-12) Schedule a meeting of the Experimental Theology Research Group, 
and tell Ross.Andrews about it too. I'd like him to hear about the 
deocommunication work that they're doing. 

Each of the underlined NPs in the first sentence would be picked as a potential 
focus. Since each is pronominally referenced in the second sentence, the 
mechanism would be confused as to where to shift the focus. (Presumably Ross 
A~drezus would be the correct choice here.) 

12On page 209 of Sidner (1978a) we are told: "Focus shifts cannot be predicted: they are 
detectable only after they occur". Yet on the following page, Sidner says: "Sentences appear- 
ing in mid-discourse are assumed to be about the focus until the coreference module predicts 
a focus shift... Once an implicit focus relation is established, the module, can go onto [sic] 
predictions of focus shift". My interpretation of these remarks is that one cannot be certain 
that the next sentence will shift focus, but one CAN note when a shift MIGHT happen, requiring 
later checkil%g to confirm or disconDrm the shift. 

5.3.3 Foc~J~s select io~ 
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I a lways  get  buggered by the 
bottom-up approach. 

- " S y d n e y  J Hur tubise"13  

5 .3 .4 .  S i d n e r ' s  general theory 

In  a n o t h e r  p a p e r  ( S i d n e r  1 9 7 8 b )  S i d n e r  d e s c r i b e s  a m o r e  g e n e r a l  t h e o r y  of  
f o c u s  w h o s e  r e l a t i o n  t o  PAL is n o t  e x p l i c i t l y  s t a t e d .  F o r  e x a m p l e ,  f o r  d e t a i l s  of 
f o c u s  s h i f t i n g  o n e  is  s i m p l y  r e f e r r e d  t o  t h e  s e c t i o n  of B u l l w i n k l e  ( 1 9 7 7 b )  o n  
PAL ' s  s h i f t  m e c h a n i s m ,  w h i c h ,  a s  we saw,  is i n a d e q u a t e  f o r  t h e  g e n e r a l  c a s e .  
One  c a n ' t  t e l l  if S i d n e r  i n t e n d s  t h a t  P A L ' s  m e c h a n i s m  b e  p a r t  of h e r  g e n e r a l  
t h e o r y ,  o r  m e r e l y  m a k e s  t h e  r e f e r e n c e  a s  a s t o p g a p .  

H e r  t h e o r y  is  b a s e d  o n  G r o s z ' s  s y s t e m ,  b u t  d o e s  n o t  r e l y  o n  a r i g i d  
d i s c o u r s e  s t r u c t u r e ,  n o r  d o e s  i t  s u g g e s t  a k n o w l e d g e  r e p r e s e n t a t i o n  f o r  f o c u s .  
H o w e v e r ,  S i d n e r  d o e s  s u g g e s t  ( 1 9 7 8 b : 9 ~ )  t h a t  a s e m a n t i c  a s s o c i a t i o n  n e t w o r k  
s h o u l d  b e  i n v o l v e d  as  well .  T h i s  w o u l d  b e  u s e d  i n  d e t e r m i n i n g  CLOSELY ASSOCI-  
ATED WITH r e l a t i o n s  ( S i d n e r  1 9 7 8 b : 9 2 ) ,  t h o u g h  s h e  d o e s n ' t  s a y  h o w  a n  a c c e p t -  
a b l e  c l o s e n e s s  w o u l d  b e  d e t e r m i n e d  i n  t h e  n e t .  The  n e t  w o u l d  b e  u s e d  i n s t e a d  
of, o r  t o g e t h e r  wi th ,  t h e  d a t a b a s e  s e a r c h ,  t h e  s e a r c h  s t a r t i n g  f r o m  c o n c e p t s  
c l o s e l y  r e l a t e d  t o  t h e  f o c u s  a n d  w o r k i n g  o u t w a r d s .  W h e n  a r e f e r e n c e ' s  r e l a t i o n -  
s h i p  t o  t h e  f o c u s  r e q u i r e s  i n f e r e n c e ,  t h i s  t o o  w o u l d  u s e  t h e  s e m a n t i c  n e t ,  
t h o u g h  we a r e  n o t  t o l d  if t h i s  i s  a t t e m p t e d  b e f o r e ,  a f t e r ,  i n  p a r a l l e l  w i t h  o r  a s  
p a r t  of t h e  d a t a b a s e  s e a r c h ,  n o r  e x a c t l y  h o w  i t  w o u l d  b e  d o n e .  

S i d n e r  is  a l s o  c o n c e r n e d ,  i n  h e r  g e n e r a l  t h e o r y ,  w i t h  d e c i d i n g  w h e t h e r  o r  
n o t  a d e f i n i t e  NP is  g e n e r i c .  ( G r o s z  d i d  n o t  a t t e m p t  t h i s ,  a s s u m i n g  a l l  r e f e r -  
e n c e s  t o  b e  s p e c i f i c . )  14 S i d n e r  g i v e s  s o m e  h e u r i s t i c s  f o r  d e t e r m i n i n g  w h e t h e r  a 
U-AMBIGUOUS NP - o n e  t h a t  c o u l d  b e  e i t h e r  g e n e r i c  o r  n o n - g e n e r i c  - h a s  a p r e -  
f e r r e d  g e n e r i c  o r  n o n - g e n e r i c  r e a d i n g .  S h e  t h e n ' p o i n t s  o u t  t h a t  t h o s e  NPs  
w h o s e  h e a d  n o u n s  m a t c h  t h e  f o c u s  u s u a l l y  h a v e  t h e  s a m e  g e n e r i c i t y  a s  t h e  
f o c u s ,  w i t h  w h i c h  t h e y  a r e  c o r e f e r e n t i a l .  S h e  g i v e s  t h e s e  e x a m p l e s  ( 1 9 7 8 b : 9 1 ) :  

18While present ing  a paper  at the  first nat ional  conference of the  Canadian Society for Compu- 
tat ional  Studies of Inte l l igence/Societe  canadienne  pour e tudes d ' intel l igence par  ordinateur ,  
on ~6 August 1976. 

14A SPECIFIC NP refers  to a ce r ta in  entity, a GENERIC NP to a class of entity, but  via a single 
m e m b e r  of the class. For example, (i) shows specific NPs and (ii) a generic  NP: 

(i) When Ross r e tu rned  to his car  the  wheels were gone. 
(ii) Today we will discuss ra re  marsupials .  First  let me tell you about  the  narbalek.  

Note tha t  the  second sentence  of (ii) has a generic  reading in this  context,  but  can be specific 
in a different context:  

(iii)Ross gave Nadia a narba lek  and a bandicoot.  First  let me tell you about  the narbalek.  
An NP may  be ATTRIBUTIVE ins tead of e i ther  specific or generic  - this  usage need not conce rn  
us here.  

5.3.4 S idne~s  genera l  theory 
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-(1) (5-13) I'm going to tell you about the elephan~ . The elephant (2) is the 
largest of the jungle mammals. H__ee weighs over 3000 pounds. 

(5-14)I sent George an elephant (3) last year for a birthday present. 
The elephant (4) likes potatoes for breakfast. 

The underlined NPs are u-ambiguous without context. But since the focus of 
.(1) (5-13), the e l ephan t  , is gener ic ,  so a re  the e lephant  (2) a nd  he; the  focus of (5- 

14), an  e lephan t  (a), is specific,  and  t h e r e f o r e  so is the e l ephan t  (4). The focus  
can thus be used to u-disambiguate such NPs. Unfortunately there are coun- 
terexamples to this; Sidner's is (5-15): 

(5-15) Mary got a ferret (1) for Christmas last year. The ferret (2) is a very 
r a r e  an imal .  

The jfevret (2) is so s t rong ly  g e n e r i c  t h a t  the  specific focus, Mary 's  fe r re t ,  c a n n o t  
over r ide  it, and  the f e r r e t  (2) t h e r e f o r e  does  no t  r e f e r  to the  focus.  Hence  gen-  
e r i c i ty  m u s t  also be c h e c k e d  at  the  s e n t e n c e  level before  t e s t i n g  NPs to see if 
t h e y  re fe r  to  the  focus. In o the r  words, t h e r e  is a t o p - d o w n / b o t t o m - u p  conf l ic t  
here .  S i d n e r ' s  so lu t ion  is a p p a r e n t l y  to f irst  check  w h e t h e r  an NP is 
overwhe lming ly  gene r i c  at  t he  s e n t e n c e  level; if not,  only t h e n  is the  g e n e r i c i t y  
of the  focus used.  No t h r e s h o l d  for overwhe lming  g e n e r i c i t y  is sugges ted .  

S i d n e r ' s  gene ra l  t h e o r y  has  a more  complex  in i t ia l  focus  s e l e c t i on  m e c h a n -  
i sm t h a n  PAL; she r e fe r s  the  r e a d e r  to he r  f o r t h c o m i n g  thes i s  (S idne r  1979) for 
deta i l s .  

5.3.,5. C o n c l u s i o n s  

The shortcomings of Sidner's work are mainly attributable to two causes: her 
avoidance of relying on the highly constrained discourse structures that Grosz 
used, and the limited connectivity of frame systems, compared to Grosz's 
semantic nets. Recognizing the latter point, Sidner proposed the use of an 
association network in her general theory (1978b:87), though she does not say 
whether this should supplant or supplement other knowledge structures like 
PAL's frames. (Perhaps a synthesis, such as a network whose nodes are frames 
(cf McCalla 1977), is the answer.) With respect to the former point, perhaps 
Sidner's main contribution has been to show the difficulties and pitfalls that lie 
in wait for anyone attempting to generalize Grosz's work, even to the extent 
that PAL does, 

5. 3. 5 Cone lus ions  
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5.4. Webber's formalism 

In t he  p r e c e d i n g  s e c t i o n s  of th i s  c h a p t e r ,  we saw a p p r o a c h e s  to  focus  t h a t  w e r e  
m a i n l y  t op -down  in t h a t  t h e y  r e l i e d  on a n o t i o n  of t h e m e  a n d / o r  focus  of a t t e n -  
t ion  to  gu ide  the  s e l e c t i o n  of focus  ( a l t h o u g h  t h e m e  d e t e r m i n a t i o n  m a y  h a v e  
b e e n  b o t t o m - u p ) .  An a l t e r n a t i v e  a p p r o a c h  has  b e e n  s u g g e s t e d  by Bonnie  Lynn 
[ N a s h - ] W e b b e r  (Nash-Webber  and  R e i t e r  1977; Webber  1978a, 1978b), w h e r e i n  a 
s e t  of r u l e s  is app l i ed  to  a l og i ca l - fo rm r e p r e s e n t a t i o n  of t h e  t e x t  to  d e r i v e  t h e  
s e t  of e n t i t i e s  t h a t  t h a t  t e x t  m a k e s  ava i l ab le  for  s u b s e q u e n t  r e f e r e n c e .  
Webbe r ' s  f o r m a l i s m  a t t a c k s  p r o b l e m s  c a u s e d  by quan t i f i ca t ion ,  s u c h  as t h o s e  
we saw in (2-5)15 t h a t  have  no t  o t h e r w i s e  b e e n  c o n s i d e r e d  by w o r k e r s  in NLU. 

I c a n  only give t h e  f lavour  of Webbe r ' s  f o r m a l i s m  he re ,  and t shal l  have  to  
a s s u m e  s o m e  f a m i l i a r i t y  wi th  logical  forms .  R e a d e r s  who w a n t  m o r e  d e t a i l s  
should  see  h e r  t he s i s  (1978a); r e a d e r s  who find m y  e x p o s i t i o n  m y s t i f y i n g  shou ld  
no t  wor ry  undu ly  - t h e  f au l t  is p r o b a b l y  m i n e  - b u t  t u r n  to  the  t h e s i s  fo r  
i l l umina t ion .  

In W e b b e r ' s  f o r m a l i s m ,  it  is a s s u m e d  t h a t  an  i npu t  s e n t e n c e  is f i rs t  con-  
v e r t e d  to  a p a r s e  t r ee ,  and  then ,  by s o m e  s e m a n t i c  i n t e r p r e t a t i o n  p r o c e s s ,  to 
an  EXTENDED RESTRICTED-QUANTIFICATION PREDICATE CALCULUS REPRESENTATION. ]t is 
du r ing  th i s  s e c o n d  c o n v e r s i o n  t h a t  a n a p h o r  r e s o l u t i o n  t a k e s  p lace .  When the  
final r e p r e s e n t a t i o n ,  which we shall  s imp ly  cal l  a LOGICAL FORM, is c o m p l e t e ,  c e r -  
t a in  ru l e s  a r e  app l i ed  to  i t  to  g e n e r a t e  t he  se t  of r e f e r a b l e  e n t i t i e s  and  d e s c r i p -  
t ions  t h a t  t h e  s e n t e n c e  evokes .  Webber  c o n s i d e r s  t h r e e  t y p e s  of a n t e c e d e n t s  - 
t hose  fo r  de f in i t e  p r o n o u n s  (IRAs), t hose  for  one-anaphora, and t h o s e  for  v e r b  
p h r a s e  ell ipsis.  E a c h  has  i ts  own se t  of ru les ,  a t  which  we will b r ie f ly  look. 

ft.4.1. D e f i n i t e  p r o n o u n s  

The a n t e c e d e n t s  for  def in i te  p r o n o u n s  a r e  INVOKING DESCRIPTIONS (IDs), wh ich  a re  
de r i ved  f r o m  the  logica l  f o r m  r e p r e s e n t a t i o n  of a s e n t e n c e  by  a s e t  of ru l e s  
t h a t  a t t e m p t  to  t a k e  in to  a c c o u n t  f ac to r s ,  s u c h  as NP d e f i n i t e n e s s  o r  r e f e r -  
e n c e s  to  se ts ,  t h a t  a f fec t  wha t  a n t e c e d e n t s  a r e  e v o k e d  by a tex t .  The re  a r e  six 
of t h e s e  ID-rules;  is  which  one  app l ies  d e p e n d s  on t h e  s t r u c t u r a l  d e s c r i p t i o n  of 
t h e  log ica l  fo rm.  

H e r e  is one  of Webbe r ' s  e x a m p l e s  ( t978a:64) :  

(5-16) Wendy b o u g h t  a c rayon .  

This has  th i s  r e p r e s e n t a t i o n :  

15(2-5) Ross gave each girl a crayon. They used them to draw pictures of Daryel in the bath. 

18Webber regards her rules only as a preliminary step towards a complete set which considers 
all relevant factors. She discusses some of the remaining problems, such as negation, in 
Webber (1978a:Bl-B8). 

5. 4.1 Def in i t e  p r o n o u n s  
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(5- i7)  ( 3 x  : Crayon)  . Bough t  Wendy,x 

Now, one of the  ID-rules says  t h a t  any  s e n t e n c e  S whose r e p r e s e n t a t i o n  is of 
th i s  form:  

(5-18) (3~  : c ) .  Fz 

where  C is a n  a r b i t r a r y  p r e d i c a t e  on  ind iv idua l s  and  F x  a n  a r b i t r a r y  o p e n  sen-  
t e n c e  in  which x is free,  evokes  an  e n t i t y  whose r e p r e s e n t a t i o n  is of th is  form:  

(5-19) e i ~x: Cx g~ F z  ~ evoke S , x  

where  e i is an  a r b i t r a r y  labe l  a s s igned  to the  e n t i t y  a n d  e is the  def in i te  ope ra -  
tor.  Hence ,  s t a r t i n g  a t  t he  lef t  of (5-17), we o b t a i n  th i s  r e p r e s e n t a t i o n  for the  
c r a y o n  of (5-16): 

(5-20) e 1 ex: Crayon  x ~ Bought  Wendy, x & evoke (5-16),x 

which m a y  be  i n t e r p r e t e d  as "e  1 is the  c r a y o n  m e n t i o n e d  in  s e n t e n c e  (5-16) 
t h a t  Wendy bought" .  S imi l a r ly  we will o b t a i n  a r e p r e s e n t a t i o n  of e 2, Wendy, 
which  is t h e n  s u b s t i t u t e d  for  W e n d y  in (5-20) a f t e r  some  m a t c h i n g  p r o c e s s  has  
d e t e r m i n e d  t h e i r  iden t i ty .  

In  this  nex t ,  m o r e  complex ,  example ,  (Webber  1978a:73) we see how 
q u a n t i f i c a t i o n  is hand led :  

(5-21) Each  boy gave e a c h  girl  a peach.  
( •x  : Boy) ( V y  : Girl) ( 3 z  : Peach)  . Gave z , y , z  

This m a t c h e s  the  following s t r u c t u r a l  d e s c r i p t i o n  (where Qi s t a n d s  for the  
quan t i f i e r  ( V x  i e e i ) ,  where  qi is an  ea r l i e r  evoked  d i s cou r se  ent i ty ,  and  ! is 
t he  lef t  b o u n d a r y  of a c lause) :  

(5-2;~) !Q~ • • . Qn ( 3 y  : C)  . F y  

and  h e n c e  evokes  an  ID of th i s  form: 

(5-23) e i ~y : m a x s e t ( A ( u  : C ) [ ( 3 x  1 e e l ) .  • . ( 3 x  n e e n )  . F u  

& e v o k e S , u ] )  y 

(For  a n y  p r e d i c a t e  X ,  m a x s e t  ( X )  is a p r e d i c a t e  t r u e  if and  only  if i ts  a r g u m e n t  
is t he  m a x i m a l  se t  of all i t e m s  for which X is t rue .  ~ is the  a b s t r a c t i o n  ope ra -  
tor . )  Ano the r  ru le  has  a l r e a d y  g iven  us: 

(5-24) 81 ~x : m a x s e t ( B o y ) x  e 2 ex : m a x s e t ( G i r l ) x  
" t h e  se t  of all boys  . . . .  the  se t  of all g i r ls"  

a n d  so (5-33) is i n s t a n t i a t e d  as: 

5. 4 .1  D e f i n i t e  p r o n o u n s  
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(5-25) e 3 ~z : m a z s e t ( A ( u  : P e a c h ) [ ( 3 x  e e l ) ( B y  e e2) , Gave z , y , u  
& evoke (5-21) ,y])  z 
" t h e  s e t  of peaches ,  e a c h  one of which  is l i nked  to  (5-81) by  vir-  

t ue  of s o m e  m e m b e r  of e 1 giving i t  to s o m e  m e m b e r  of e 2- 

Al though s u c h  ru l e s  could  (in p r inc ip le )  be  u sed  to g e n e r a t e  all  IDs (focus 
e l e m e n t s )  t h a t  a s e n t e n c e  evokes,  Webber  does  no t  c o m m i t  he r se l f  to s u c h  a n  
app roach ,  i n s t e a d  allowing for the  poss ib i l i ty  of g e n e r a t i n g  IDs only  when  t h e y  
a re  needed ,  d e p e n d i n g  on s u b s e q u e n t  i n f o r m a t i o n  s u c h  as s p e a k e r ' s  p e r s p e c -  
tive. She also sugges t s  the  poss ib i l i ty  of "vague, t e m p o r a r y "  IDs for i n t e r i m  use 
(1978a:67). 

There  is a p r o b l e m  here  with i n t r a s e n t e n t i a l  a n a p h o r a ,  s ince  i t  is a s s u m e d  
t h a t  a s e n t e n c e ' s  a n a p h o r s  are  r e so lved  before  ID ru l e s  a re  app l i ed  to  f ind wha t  
m a y  be the  a n t e c e d e n t s  n e c e s s a r y  for t h a t  r e so lu t ion .  Webber  p roposes  t h a t  
known  s y n t a c t i c  and  se l ec t iona l  c o n s t r a i n t s  m a y  help  in  th i s  confl ict ,  b u t  th is  is 
no t  always suff ic ient .  For  example :  

(5-26) Mary b o u g h t  each  gir l  a c o t t o n  T-shir t ,  b u t  n o n e  of t h e m  were the  
s tyle  de r i geu r  in  high schools.  

The IDs for both the set of girls and the set of T-shirts are needed to resolve 
them, but them needs to be resolved before the IDs are generated. In this par- 
ticular example, the clear solution is to work a clause at a time rather than at a 
sentence level. However, this is not always an adequate solution, as (5-27) 
shows: 

(5-57) The rebel students annoyed the teachers greatly, and by the end of 
the week none of the faculty were willing to go to their classes. 

In  th i s  a m b i g u o u s  s e n t e n c e  one poss ib le  a n t e c e d e n t  for their,  the f a c u l t y ,  
occurs in the same clause as the anaphor. Thus neither strictly intraclausal 
nor strictly interclausa] methods are appropriate. Webber is aware of this 
problem (1978a:48), and believes that it suffices that such information as is 
available be used to rule out impossible choices; the use of vague temporary 
IDs then allows the anaphor to be resolved. 

5.4.2. G ~ e - a n a p h o r s  

The s e c o n d  type  of a n a p h o r  Webber  d i s cus se s  is the  ONE-ANAPHOR. 17 By this,  she 
m e a n s  an  a n a p h o r  t h a t  r e f e r s  to a d e s c r i p t i o n  r a t h e r  t h a n  a specif ic  e n t i t y  (see 
s e c t i o n  2.5). For  e x a m p l e  (Webber  1978a:97): 

17I feel  one-anaphor is a misleading (as well as clumsy) term, since a one-anaphor can be in- 
stantiated by that, those, it, or ¢ as well as one. Perhaps Webber's earlier term descviptional 
anaphor (Nash-Webber 1976) would have been better. 

5. 4.20r~e~napkors 
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(5-28) Wendy d i d n ' t  give e i t h e r  boy  a g r e e n  t i e - d y e d  T-shir t ,  b u t  she  gave  
Sue a r e d  one.  

He re  one is e i t h e r  T-shirt or  t ie-dyed T-shirt, b u t  n o t  green  t ie-dyed T-shirt. 

W e b b e r  b e l i e v e s  t h a t  t h e  l o g i c a l - f o r m  r e p r e s e n t a t i o n ,  as  u s e d  a b o v e  for  
d e r i v i n g  IDs, is a n  a d e q u a t e  r e p r e s e n t a t i o n  f r o m  which  such  d e s c r i p t i o n s  m a y  
b e  d e r i v e d  when  n e e d e d  by  an  a p p r o p r i a t e  r e a s o n i n g  p r o c e d u r e .  She a r g u e s  
t h a t  t h i s  r e p r e s e n t a t i o n  fulfils four  d e s i d e r a t a :  

1 I t  m u s t  r e t a i n  t h e  s t r u c t u r e  of n o u n  p h r a s e s  a s  a un i t  (so t h a t ,  for  e x a m p l e ,  
in  (5-28) t ie-dyed r e m a i n s  c o n n e c t e d  to  T-shirt to p r o v i d e  a s ingle  
a n t e c e d e n t ) .  

2 Ye t  i t  m u s t  al low d e c o m p o s i t i o n  of t h e  d e s c r i p t i o n  (so t h a t ,  f o r  e x a m p l e ,  in  
(5-28) green c a n  be  b r o k e n  off green  t ie-dyed T-shirt when  found  inap-  
p r o p r i a t e ) .  

3 It  s h o u l d  al low i d e n t i f i c a t i o n  of word  s e n s e ,  to  p r e v e n t  i n a d v e r t e n t  
s y l l e p s o i d / z e u g m o i d  i n t e r p r e t a t i o n s  (s o t h a t ,  for  e x a m p l e ,  (5-29): 

(5-29) *The r u l e r  [i.e. h e a d  of s t a t e ]  p i c k e d  one  [i.e. a r u l e r ,  i .e. a 
m e a s u r i n g  s t i ck ]  up  and  m e a s u r e d  t h e  l amp .  

c a n  be  f l agged  as  a n o m a l o u s ) .  18 

4 I t  m u s t  r e t a i n  de f in i t e  p r o n o u n s  in b o t h  t h e i r  r e s o l v e d  a n d  u n r e s o l v e d  
f o r m s  (so t h a t ,  for  e x a m p l e ,  in  (5-30) ( a f t e r  W e b b e r  1978a: 106): 

(5-30)I  c o m p a r e d  Ross ' s  b e h a v i o u r i s t  a n a l y s i s  of hi__ss m o t h e r  wi th  
D a r y e l ' s  g e s t a l t  one,  

one is r e s o l v e d  as  analys is  o f  Ross 's  mother ,  n o t  analys is  o f  Daryel's 
mother ,  while in (5-31) ( a f t e r  W e b b e r  1978a:106):  

(8-31) Sue  will p a y  up  to  s e v e n t y  d o l l a r s  for  a d r e s s  she  c a n  w e a r  
w i thou t  a l t e r a t i o n ,  b u t  Nad ia  r e f u s e s  to  p a y  m o r e  t h a n  f if ty for  
one.  

one is a d r e s s  t h a t  Nadia ,  n o t  Sue,  c a n  w e a r  w i t h o u t  a l t e r a t i o n ) .  

Given t h i s  a p p r o a c h ,  t h e  p r o b l e m  r e m a i n s  of d e t e r m i n i n g  when  a n  a n a p h o r  
is  a o n e - a n a p h o r  a n d  when  i t  is a de f in i t e  a n a p h o r ,  a s  s o m e  pronof lns ,  s u c h  as  
i t ,  c a n  be  e i t h e r .  W e b b e r  offers  s o m e  t e n t a t i v e  s u g g e s t i o n s :  

1 That a n d  those a r e  e n e - a n a p h o r s  if and  on ly  if t h e y  a r e  fol lowed b y  one  o r  
m o r e  NP p o s t m o d i f l e r s  ( s u c h  as  a p r e p o s i t i o n a l  p h r a s e  o r  r e l a t i v e  c l ause ) .  

2 An e l l ips i s  c a n  be  u s e d  as  a o n e - a n a p h o r  when  p r e c e d e d  b y  an  a d j e c t i v e  b u t  
n o t  fol lowed b y  a p o s t m o d i f e r ,  o r  when  p r e c e d e d  b y  a p o s s e s s i v e ,  o rd ina l ,  
c o m p a r a t i v e  o r  s u p e r l a t i v e  (wi th  o p t i o n a l  p o s t m o d i f i e r ) .  However ,  t h e  
p r o b l e m  of d e t e c t i n g  t h e  e l l ips i s  in t he  f i r s t  p l a c e  r e m a i n s ,  as  s t r u c t u r a l  

18See footnote 32 of Chapter 2. 

5. 4. 2 0 n e - a n a p h o r s  
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a m b i g u i t i e s  c an  ar ise  (Webber 1978a: 116). 

S I t  is p r o b l e m a t i c ,  b u t  it  s e e m s  to  be a o n e - a n a p h o r  w h e n e v e r  followed by a 
pos tmodi f ie r ,  and  i t  r e q u i r e s  as  a n  a n t e c e d e n t  a d e s c r i p t i o n  of a u n i q u e  
e n t i t y  in  the  d i scourse .  

Webber  a s s e r t s  (1978a:111) t h a t  only  r e c e n c y ,  i n d e p e n d e n t  of d i s cou r se  
s t r u c t u r e ,  con t ro l s  the  avai labi l i ty  of d e s c r i p t i o n s  as a n t e c e d e n t s .  I ' m  no t  su re  
t h a t  this  is e n t i r e l y  co r r ec t .  For  example :  

(5-32) ?Ross d r a n k  the  wine on the  tab le .  Meanwhile Nadia a nd  Sue p l a y e d  
ca rd s  on a n o t h e r  0q~ n e x t  door.  

(5-33) ?Ross moved  the  wine on the  t ab l e  to a n o t h e r  one. 

In e a c h  of t hese  t ex t s  an  a t t e m p t  to r e f e r e n c e  a r e c e n t  d e s c r i p t i o n  with one is 
i l l - formed,  or a t  b e s t  marg ina l .  Tha t  is, no t  all r e c e n t  d e s c r i p t i o n s  a re  in  focus.  
Are, converse ly ,  all r e f e r ab l e  d e s c r i p t i o n s  t e x t u a l l y  r e c e n t ?  The answer  is 
p r o b a b l y  yes; I for one have no t  found  any  c o u n t e r e x a m p l e s .  

Only d e s c r i p t i o n s  expl ic i t ly  p r e s e n t  in  the  t ex t  are  ava i lab le  as a n t e c e d e n t s  
in  the  a p p r o a c h  m e n t i o n e d  so far. What of impl ic i t  d e s c r i p t i o n s  evoked  by  the  
text ,  which a re  also r e f e r a b l e ?  Webber  divides these  in to  t h r e e  ca tegor i e s ,  a n d  
gives sugges t i ons  on  the  hand l ing  of each  (1978a: 118-124): 

1 S t r a i n e d  a n a p h o r a  (see s e c t i o n  2.3.5). Webber  sugges t s  s t r a i n e d  ana-  
p h o r a  c a n  occu r  with only a c e r t a i n  few words, a nd  t h e r e f o r e  can  be h a n d l e d  by 
no t ing  all such  cases  in the  lexicon.  I find th is  i n t e l l e c t u a l l y  unsa t i s fy ing  - I 'm  
su re  t h e r e  is a g e n e r a l  p r inc ip le  l u rk ing  a b o u t  wai t ing to be d i s cove red  - b u t  I 
have  no b e t t e r  sugges t i ons  to offer. 

2 R e f e r e n c e s  to IDs evoked by ex i s t en t i a l  quan t i f i e r s .  For  e x a m p l e  (a f te r  
Webber  1978a: 1E0): 

(5-34) Nadia gave Ross some c o t t o n  T-shir ts .  The m o s t  expens ive  ~ was too 
large,  b u t  the  o t h e r  ones  f i t ted.  

The r e f e r e n t s  in (5-34) are no t  j u s t  cotton T-shirt(s) b u t  cotton T-shirt(s) that 
Nadia gave Ross. Two ways of der iv ing  t he se  are  sugges ted :  e i t h e r  (a) the  one- 
a n a p h o r s  could  be t r e a t e d  as above,  r e f e r r i n g  only  to cot ton T-shirt(s), a nd  
t he se  r e f e r e n c e s  a re  in t u r n  t r e a t e d  as aga i n  a n a p h o r i c  (cf s e c t i o n  2.4.2) a n d  
reso lved  as def in i te  r e f e r e n c e s  to the  ID for t he  T-shiI%s t h a t  Nadia gave Ross; 
or (b) the  o n e - a n a p h o r s  m a y  be  viewed as d i r e c t  r e f e r e n c e s  to  the  ID. The 
l a t t e r  has  p r o b l e m s  with n e g a t i o n  i9 and  b lu r s  the  usefu l  l ine b e t w e e n  one- a n d  
def in i te  anaphors ;  t he  f o r m e r  r e q u i r e s  g r e a t  c a r e  with d e t e r m i n e r s  when  
c h e c k i n g  w h e t h e r  a reso lved  one-anaphor has  t u r n e d  in to  a def in i te  anaphor .  

3 A b s t r a c t i o n  of l is t  e l e m e n t s .  For  e x a m p l e  (Webber  1978a:122-1~3): 

19On~-anaphors can refer to descriptions of entities that don't exist in the discourse model 
and therefore don't have IDs. See Webber (1978a:121). 

5. 4.2 One-anaphors 
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(5-35) I have in  m y  ce l l a r  a '76 Beaujolais ,  a '71 C h a t e a u  Figeac,  a '75 Durk- 
h e i m e r  F e u e r b u r g  and  a '75 0 c k f e n e r  Bocks te in .  Shall  we d r i nk  the  
G e r m a n  ones  now and  the  o t h e r s  l a t e r ?  

(5-36) I know a b o u t  Advent ,  Bose, AR and  KLH, b u t  a b o u t  J a p a n e s e  ones  
you ' l l  have to ask  Fred.  

Accord ing  to  Webber,  ones is w / n e s  in  (5-35) a nd  s o m e t h i n g  l ike speakers or 
speaker manufacturers in  (5-36). This so r t  of s e n t e n c e  var ies  in  a c c e p t a b i l i t y  
(I p e r s o n a l l y  f ind (5-36) i l l - formed)  and  Webber  sugges t s  t h a t  t he  p o o r e r  sen-  
t e n c e s  a re  exac t l y  those  where  the  a n a p h o r  o c c u r s  in  an  inde f in i t e  NP, r equ i r -  
ing a n  expl ic i t  a b s t r a c t i o n  on t he  l is t  to be  c a r r i e d  ou t  for use  as a n  
a n t e c e d e n t ,  w h e r e a s  in  s e n t e n c e s  s u c h  as (5-35) one  (s) c a n  be i n t e r p r e t e d  s im- 
ply  as member(s)  of the just-mentioned//s t .  20 

5.4.3. Verb p h r a s e  e l l ips i s  

The th i rd  and  l a s t  c lass  of a n a p h o r  t h a t  Webber  t r e a t s  is ve rb  p h r a s e  ell ipsis 
(VPE) (in which she  i n c l u d e s  the  p ro -ve rb  to do), 21 e x t e n d i n g  Sag ' s  (1976) 
t h e o r y  of logical  fo rms  and  VPE. A ve rb  p h r a s e  m a y  be  e l ided  if i t s  logical  form 
r e p r e s e n t a t i o n  (wr i t t en  such  t h a t  the  p r e d i c a t e  of the  s e n t e n c e  appl ies  to the  
sub jec t )  is i d e n t i c a l  to t h a t  of some  p r e c e d i n g  22 VP, cal led the  el l ipsis  TRIGGER. 
(The ANTECEDENT is the  de l e t ed  VP itself .)  For  example :  

(5-37) Ross gave Nadia  a book. Sue dld ¢ too. 
A(s)[Gave, s, Nadia, book] Ross 
A(s)[Gave, s, Nadia, book] Sue 

Webber  p roposes  t h a t  a s y n t a c t i c  v a r i a n t  of he r  a b o v e m e n t i o n e d  r e p r e s e n -  
t a t i o n  is a d e q u a t e  for reso lv ing  VPE, d i scuss ing  (1978a:129-149) the  r equ i r e -  
m e n t s  t h a t  it  m u s t  and  does fulfil, i nc lud ing  the  p r o b l e m s  c a u s e d  by n e g a t i o n  

20In my idiolect such a sentence is ill-formed exactly when this simpler interpretation of 
one(s) is not possible. Webber believes that the additional requirement that the list be com- 
posed of names, not descriptions, is necessary, and thus does not like this example of hers 
(i978a:124): 

(i) At the Paris zoo, Bruce saw a lion, a tiger, a giraffe, a hippopotamus and an elephant. It 
was feeding time, and the carnivorous ~ r ~  were eating boeuf bourgignon, and the her- 
bivorous ones, salad ni~oise. 

However, this is acceptable to me, and is amenable to the simpler interpretation. On the other 
hand, the list of animals in (i) is, in a very real sense, a list of names rather than descriptions. 
(Where is the dividing line between a name and a description?) It may therefore be that 
Webber's explanation is correct and that she has misconstrued her own example. 

21Webher sees to do as a dummy verb sitting in the void left by a VPE, rather than as an ana- 
phor in its own right. 

22Cataphoric ArpE is also possible, but heavily restricted. Webber discusses it briefly 
(1978a:152). 

5.4.3 Verb phrase ellipsis 
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a n d  s l o p p y  i d e n t i t y  ( s e e  s e c t i o n  2.6). 

The focus  fo r  VPE is t h e n  t h e  s e t  of al l  p o s s i b l e  t r i g g e r s  in  t h e  log ica l  f o r m  
r e p r e s e n t a t i o n .  R e c e n c y ,  wi th  t h e  a d d i t i o n a l  c o n s t r a i n t s  of s e n t e n c e  s t r u c -  
t u r e ,  voice ,  n e g a t i o n  a n d  t e n s e ,  d e t e r m i n e s  wha t  is ava i l ab l e  a s  a t r i g g e r .  When 
an  e l l ips i s  is d e t e c t e d ,  t he  a p p r o p r i a t e  t r i g g e r  is sought ;  W e b b e r  d i s c u s s e s  th i s  
and  a s s o c i a t e d  p r o b l e m s  in (1978a:157-162) .  In p a r t i c u l a r ,  i t  is n e c e s s a r y  to  
r e so lve  VPE b e f o r e  de f in i t e  p r o n o u n s ,  to  avoid  p r o b l e m s  of m i s s i n g  a n t e c e d e n t s  
( see  f o o t n o t e  59 of C h a p t e r  2). 

As W e b b e r  h e r s e l f  p o i n t s  out ,  t h i s  a p p r o a c h  only  w o r k s  w h e r e  t h e  t r i g g e r  i s  
t e x t u a l l y  s i m i l a r  to  t h e  e l i d e d  VP. But  th i s  is n o t  a lways  t h e  case .  Reca l l  t e x t s  
(2-16) a n d  (2-17), z3 for  e x a m p l e .  This t y p e  of VPE r e q u i r e s  i n f e r e n c e  a n d / o r  
a l t e r n a t i v e  ways  of looking  a t  t h e  t ex t ;  W e b b e r  m a k e s  s o m e  v e r y  t e n t a t i v e  
s u g g e s t i o n s  on how th i s  m i g h t  be  h a n d l e d  (1978a: 162-167). 

5 . 4 . 4 .  C o n c l u s i o n s  

I t  r e m a i n s  to  d i s c u s s  t h e  s t r e n g t h s  and  w e a k n e s s e s  of W e b b e r ' s  a p p r o a c h ,  a n d  
she  h e r s e l f  (in c o n t r a d i s t i n c t i o n  to  s o m e  o t h e r  AI w o r k e r s )  is  a s  qu ick  to  p o i n t  
ou t  t h e  l a t t e r  as  t he  f o r m e r .  The r e a d e r  is t h e r e f o r e  r e f e r r e d  to  h e r  t h e s i s  
(1978a) for  th is .  However ,  I will m a k e  s o m e  g loba l  c o m m e n t s  on  t h e  i m p o r t a n t  
a s p e c t s  r e l e v a n t  he re .  

W e b b e r ' s  m a i n  c o n t r i b u t i o n s ,  as I see  t h e m ,  a r e  as  follows: 

1 The focus  p r o b l e m  is a p p r o a c h e d  f r o m  t h e  p o i n t  of view of d e t e r m i n i n g  
w h a t  an  a d e q u a t e  r e p r e s e n t a t i o n  would  be,  r a t h e r  t h a t  t r y i n g  to  fit ( to  
s t r a i t j a c k e t ? )  focus  in to  s o m e  p r e - e x i s t i n g  a n d  p e r h a p s  a r b i t r a r i l y  c h o s e n  
representation; and the criteria of adequacy for the representation are 
rigorously enumerated. 

2 A formalism in which it is possible to compute focus elements as they are 
needed, rather than having thel-n sitting round in advance (as in Grosz's 
(1977) system), perhaps never to be used, is provided (but compare my 
further r e m a r k s  below).  

3 Webber brings to NLU anaphora research the formality and rigour of logic, 
something that has been previously almost unseen. 

4 Previously ignored problems of quantification are dealt with. 

5 The formalism itself is an important contribution. 

The s h o r t c o m i n g s ,  as  I s ee  t h e m ,  a r e  as  follows: 

1 The f o r m a l i s m  r e l i e s  v e r y  m u c h  on  a n t e c e d e n t s  b e i n g  in t h e  t ex t .  E n t i t i e s  
e v o k e d  by, b u t  n o t  e x p l i c i t  in, t h e  t e x t  c a n n o t  in g e n e r a l  be  a d e q u a t e l y  
h a n d l e d  ( c o n t r a r y  t o  Grosz ' s  s y s t e m ) .  

~3(2-16) Nadia wants to climb Mt Everest, and Ross wants to tour Africa, but neither of them 
will ~b because they are both too poor. 
(2-17) Ross and Nadia wanted to dance together, but Nadia's mother said she couldn't ~, 

5. 4. 4 Conc l~s ior~s 
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2 The f o r m a l i s m  is n o t  r e l a t e d  to  d i s cou r se  s t r u c t u r e .  So, for example ,  i t  
c o n t a i n s  n o t h i n g  to  d i s cou rage  the  use  of the table as the  a n t e c e d e n t  in  the  
' t ab l e '  e x a m p l e s  of C h a p t e r  4. It  r e m a i n s  to be  s e e n  if d i scour se  p r a g m a t -  
ics  c a n  be a d e q u a t e l y  i n t e g r a t e d  with the  f o r m a l i s m  or o therwise  
a c c o u n t e d  for in  a s y s t e m  us ing  the  fo rmal i sm.  

3 I n t r a s e n t e n t i a l  a n d  i n t r a c l a u s a i  a n a p h o r a  a re  no t  a d e q u a t e l y  dea l t  with. 

4 Webber does not relate her discussions of representational adequacy to 
currently popular knowledge representations. If frames, for example, are 
truly inadequate we would like to have some watertight proof of this before 
abandoning current NLU projects attempting to use frames. 

You will have noticed that contribution 2 and shortcoming 1 are actually two 
sides of the same coin - it is static pre-available knowledge that allows non- 
textual entities to be easily found - and clearly a synthesis will be necessary 
here. 

5 .5 .  D i s c o u r s e - c o h e s i o n  a p p r o a c h e s  t o  a n a p h o r a  r e s o l u t i o n  

A n o t h e r  a p p r o a c h  to  c o r e f e r e n c e  r e s o l u t i o n  a t t e m p t s  to  exploi t  local  d i scour se  
cohes ion,  bu i ld ing  a r e p r e s e n t a t i o n  of the  d i s cou r se  with which r e f e r e n c e s  c a n  
be  resolved.  This a p p r o a c h  has  b e e n  t a k e n  by  ( i n t e r  alia) Klappholz a nd  Lock- 
m a n  (aga in  h e r e a f t e r  K&L) (1977; L o c k m a n  1978). By us ing  only cues  to the  
d i s cou r se  s t r u c t u r e  a t  t he  s e n t e n c e  level  or lower, one  avoids the  n e e d  to 
s e a r c h  for r e f e r e n t s  in  p r e - d e t e r m i n e d  dia logue mode l s  such  as those  of 
Grosz ' s  t a s k - o r i e n t e d  d ia logues  (see s e c t i o n  5.2), or  r ig idly  p r ede f ined  
knowledge  s t r u c t u r e s  s u c h  as s c r i p t s  (Schank  and  Abelson  1975, 1977) a n d  
f r a m e s  (Minsky 1975), which  K&L, for  example ,  see as overweight  s t r u c t u r e s  
t h a t  inf lexibly d o m i n a t e  p r o c e s s i n g  of text .  K&L e m p h a s i z e  t h a t  the  s t r u c t u r e  
t h r o u g h  which r e f e r e n c e  is r eso lved  m u s t  be  d y n a m i c a l I y  bu i l t  up  as the  t e x t  is 
p roces sed ;  f r a m e s  or s c r i p t s  could  ass i s t  in  th i s  bui ld ing,  b u t  canno t ,  however,  
be  r e l i ab ly  u sed  for r e f e r e n c e  r e s o l u t i o n  as dev ia t ions  by  the  t e x t  f rom the  
p re -de f ined  s t r u c t u r e  will cause  e r rors .  

The bas i s  of th is  a p p r o a c h  is t h a t  t h e r e  is a s t rong  i n t e r r e l a t i o n s h i p  
b e t w e e n  c o r e f e r e n c e  and  the  cohes ive  t ies  in  a d i s cou r se  t h a t  m a k e  i t  
c o h e r e n t .  By d e t e r m i n i n g  wha t  the  cohes ive  t ies  in  a d i s c ou r se  are,  one c a n  
p u t  e a c h  new s e n t e n c e  or  c lause ,  as i t  c o m e s  in, in to  t he  a p p r o p r i a t e  p lace  in  a 
growing s t r u c t u r e  t h a t  r e p r e s e n t s  t he  d iscourse .  This s t r u c t u r e  c a n  t h e n  be  
u s e d  as a focus  to s e a r c h  for c o r e f e r e n e e  a n t e c e d e n t s ,  s ince  no t  only do 
c o h e r e n t l y  c o n n e c t e d  s e n t e n c e s  t e n d  to  r e fe r  to the  s ame  things,  b u t  
knowledge  of the  cohes ion  r e l a t i o n  can  provide  add i t iona l  r e f e r e n c e  r e s o l u t i o n  
r e s t r a i n t s .  Hobbs  (1978) in  p a r t i c u l a r  sees  the  p r o b l e m  of c o r e f e r e n c e  reso lu -  
t i on  as be ing  a u t o m a t i c a l l y  solved in the  p roc e s s  of d i scover ing  the  c o h e r e n c e  
r e l a t i o n s  in  a text .  (An e x a m p l e  of th i s  will be g iven in  s e c t i o n  5.5.2.) Con- 
verse ly ,  i t  is f r e q u e n t l y  he lp fu l  or n e c e s s a r y  to  resolve  c o r e f e r e n c e  r e l a t i ons  in  
o r d e r  to d i scover  the  c o h e r e n c e  r e l a t i ons .  This is no t  a v ic ious  circle ,  c l a ims  

5.5 D~scourse-cohesion approaches to anaphora resolut ion 
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Hobbs ,  b u t  a s p i r a l  s t a i r c a s e .  (This he l i c a l  a p p r o a c h  to  u n d e r s t a n d i n g  a lso  
o c c u r s  e l s e w h e r e  in a r t i f i c i a l  i n t e l l i gence ;  c o m p a r e  fo r  e x a m p l e  M a c k w o r t h ' s  
(1978) Cycle of P e r c e p t i o n . )  

In o u r  d i s c u s s i o n  below, we will c o v e r  fou r  i s sues :  

1 d e c i d i n g  on a s e t  of p o s s i b l e  c o h e r e n c e  r e l a t i ons ;  

2 d e t e c t i n g  t h e m  when  t h e y  o c c u r  in a t ex t ;  

3 us ing  t h e  c o h e r e n c e  r e l a t i o n s  to  b u i l d  a focus  s t r u c t u r e ;  a n d  

4 s e a r c h i n g  for  r e f e r e n t s  in t h e  s t r u c t u r e .  

5.5.1. C o h e r e n c e  r e l a t i o n s  

The f i r s t  t h ing  r e q u i r e d  by  th i s  a p p r o a c h  is a c o m p l e t e  and  c o m p u t a b l e  s e t  of 
t h e  c o h e r e n c e  r e l a t i o n s  t h a t  m a y  o b t a i n  b e t w e e n  s e n t e n c e s  a n d / o r  c l a u s e s .  
Va r ious  s e t s  have  b e e n  s u g g e s t e d  b y  m a n y  peop le ,  i nc lud ing  E i s e n s t a d t  (1976), 
Ph i l l ips  (1977), P i t k i n  (1977a, 1977b), H i r s t  (1977b, 1978b), L o e k m a n  (1978), 
H o b b s  (1978) a n d  R e i e h m a n  (1978a, 1978b)f i  4 None of t h e s e  s e t s  fulfil all  
d e s i d e r a t a ;  and  while Ha l l iday  a n d  H a s a n  (1976) p r o v i d e  an  e x t e n s i v e  a n a l y s i s  
of cohes ion ,  i t  does  no t  fit  wi th in  o u r  c o m p u t a t i o n a l  f r a m e w o r k  of c o h e r e n c e  
r e l a t i o n s ,  a n d  those ,  s u c h  as  Hobbs ,  L o c k m a n ,  E i s e n s t a d t  a n d  Hirs t ,  who 
e m p h a s i z e  c o m p u t a b i l i t y ,  p r o v i d e  s m a l l  s e t s  which  c a n n o t ,  I be l i eve ,  c a p t u r e  a l l  
t h e  s e m a n t i c  s u b t l e t i e s  of d i s c o u r s e  cohes ion .  N e v e r t h e l e s s ,  t h e  w o r k s  c i t e d  
a b o v e  u n d o u b t e d l y  s e r v e  as  a use fu l  s t a r t i n g  p o i n t  for  d e v e l o p m e n t  of t h i s  a r e a .  

To i l l u s t r a t e  w h a t  a v e r y  p r e l i m i n a r y  s e t  of c o h e s i o n  r e l a t i o n s  c o u l d  look  
l ike,  I will b r i e f ly  p r e s e n t  a s e t  a b s t r a c t e d  f r o m  t h e  v a r i o u s  s e t s  of E i s e n s t a d t ,  
Hi r s t ,  Hobbs ,  L o c k m a n  and Ph i l l ips  (bu t  n o t  fa i th fu l  to  any  one of t h e s e ) .  

The s e t  c o n t a i n s  two b a s i c  c l a s s e s  of c o h e r e n c e  r e l a t i o n s :  (a) e x p a n s i o n  o r  
e l a b o r a t i o n  on a n  en t i t y ,  c o n c e p t  o r  e v e n t  in t h e  d i s c o u r s e ,  a n d  (b) temporal  
c o n t i n u a t i o n  o r  t i m e  flow. E x p a n s i o n  i n c l u d e s  r e l a t i o n s  l ike  CONTRAST, CAUSE, 
EFFECT, SYLLOGISM, ELABORATION, PARALLEL and  EXEMPLIFICATION. In t h e  
following e x a m p l e s ,  " ,"  is u s e d  to  i n d i c a t e  t h e  p o i n t  w h e r e  t h e  cohes ive  t ie  
i l l u s t r a t e d  is ac t ing :  

(5-38) [CONTRAST] The h o a r y  m a r m o t  l ikes  to  be  s c r a t c h e d  b e h i n d  t h e  
e a r s  b y  i t s  m a t e ,  • while in t h e  l e s s e r  d o r m o u s e ,  nuzz l ing  is t h e  p r i -  
m a r y  b e h a v i o u r  p r o m o t i n g  p a i r - b o n d i n g .  

(5-39) [CAUSE] Ross s c r a t c h e d  his  h e a d  fu r ious ly .  • The new H o a r y  
M a r m o t  TM s h a m p o o  t h a t  he  u s e d  h a d  m a d e  i t  i t c h  u n b e a r a b l y .  

(5-40) [EFFECT] Ross p u l l e d  o u t  t h e  b o t t o m  m o d u l e .  • The e n t i r e  s t r u c -  
t u r e  c o l l a p s e d .  

24Reichman's coherence relations operate at paragraph level rather than sentence or clause 
level. 

5.5. 1 Coherence relat ions  
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(5-41) 

(5-42) 

(5-43) 

(5-44) 

[SYLLOGISM] Nadia  g o e s  to  t he  m o v i e s  wi th  Ross on  Fr idays .  
Today ' s  Fr iday,  • so I gues s  she ' l l  be  going to  t he  movies .  

[ELABORATION] To ga in  a c c e s s  to t he  l a t ch -hous ing ,  r e m o v e  t h e  
c o n t r o l  pane l  cover .  • Undo  b o t h  s c r e w s  and  r o c k  it  g e n t l y  unt i l  i t  
snaps  ou t  f r o m  t h e  m o u n t i n g  b r a c k e t .  

[PARALLEL] Near ly  all o u r  b e s t  m e n  a r e  dead! Carlyle ,  Tennyson,  
Browning,  George  Eliot! - • I ' m  no t  f ee l ing  v e r y  well myse l f !  as 

[EXEMPLIFICATION] Many of our  s taf f  a r e  k e e n  a m a t e u r  o rn i tho lo -  
gists .  • Nadia  has  w r i t t e n  a book  on t h e  Canad ian  t r i l l e r ,  and Darye l  
once  m i s s e d  a b o a r d  m e e t i n g  b e c a u s e  he  was h igh  up a t r e e  n e a r  
Gundaroo ,  wa t ch ing  t h e  h a t c h i n g  of s o m e  r a r e  r e d - c r e s t e d  snipes .  

(You m a y  d i s a g r e e  wi th  m y  c l a s s i f i ca t ion  of s o m e  of t he  r e l a t i o n s  above;  t he  
b o u n d a r i e s  b e t w e e n  c a t e g o r i e s  a r e  ye t  i l l -def ined,  and  it  is to  be  e x p e c t e d  t h a t  
s o m e  p e o p l e  will find t h a t  t h e i r  i n tu i t i ve  b o u n d a r i e s  di f fer  f r o m  mine . )  

T e m p o r a l  flow r e l a t i o n s  involve s o m e  c o n t i n u a t i o n  fo rwards  o r  b a c k w a r d s  
o v e r  t ime :  

(5-45) 

(5-46) 

VICTORIA - A s u n t a n n e d  P r i n c e  Char l e s  a r r i v e d  h e r e  S u n d a y  a f t e r -  
noon,  • and  was g r e e t e d  wi th  a big kiss  by a p r e t t y  Engl i sh  au p a i r  
girl. 26 

SAN JUAN, P u e r t o  Rico - Travel  off icials  t a c k l e d  a m a j o r  job h e r e  
S u n d a y  to  find new a c c o m m o d a t i o n s  fo r  650 p a s s e n g e r s  f r o m  the  
b u r n e d  I ta l ian  c r u i s e  l i ne r  A n g e l i n a  L a u r o .  

• The vessel caught fire Friday while docked at Charlotte Amalie 
in the Virgin Islands, but most passengers were ashore at the 
time. 27 

T e m p o r a l  flow m a y  be  t r e a t e d  as a s ingle  r e l a t i on ,  as Phil l ips ,  for  example ,  
does,  or  i t  m a y  be  subdiv ided ,  as  E i s e n s t a d t  and  Hi r s t  do, in to  c a t e g o r i e s  l ike 
TIME STEP, FLASHBACK, FLASHFORWARD, TIME EDIT, and so on. Cer ta in ly ,  t i m e  
flow in a t e x t  m a y  be qui te  c o n t o r t e d ,  as in (5-47) ( f rom Hi rs t  1978b); "." indi-  
c a t e s  a po in t  w h e r e  t he  d i r e c t i o n  of t h e  t i m e  flow changes :  

(5-47) Slowly, he s i t an t l y ,  Ross  a p p r o a c h e d  Nadia.  • He h a d  wa i t ed  for  t h i s  
m o m e n t  for  m a n y  days .  • Now he was go ing  to  s ay  t h e  words  • wh ich  
he  h a d  agon ized  o v e r  • and in t he  v e r y  r o o m  • he  had o f t e n  d r e a m e d  
about .  • He gazed  lovingly a t  h e r  sof t  g r e e n  eyes.  

I t  is n o t  c lear ,  however ,  to  wha t  e x t e n t  an  ana lys i s  of t i m e  flow is n e c e s s a r y  for  
a n a p h o r  r e so lu t ion .  I s u s p e c t  t h a t  r e l a t i v e l y  l i t t l e  is n e c e s s a r y  - less  t h a n  is 
r e q u i r e d  for  o t h e r  a s p e c t s  of d i s c o u r s e  u n d e r s t a n d i n g .  T e m p o r a l  a n a p h o r a  

25From: A lament [cartoon caption]. Punch, or the London ch~rivari, CIC, 1893, page 210. 

28From: The V~co~ver  express, 2 April 1979, page A1. 

27From: The Vancouver express, 2 April 1979, page AS. 

5.5.  1 Cohevelzce v e l a $ i o n s  
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( see  s e c t i o n  5.6.1) p r o b a b l y  m a k e s  t h e  s t r o n g e s t  d e m a n d s  h e r e ,  t h o u g h  t h e  
def in i t ive  s e t  of t e m p o r a l  c o h e s i o n  r e l a t i o n s  will p r o b a b l y  be  a s u p e r s e t  of 
t h o s e  a c t u a l l y  r e q u i r e d  to  r e so lve  a n a p h o r s .  

I see  r e l a t i o n s  l ike  t h o s e  e x e m p l i f i e d  a b o v e  as  PRIMITIVES f r o m  which  m o r e  
c o m p l e x  r e l a t i o n s  c o u l d  be  bui l t .  F o r  e x a m p l e ,  t h e  r e l a t i o n  b e t w e e n  t h e  two 
s e n t e n c e s  of (5-40) above  c l e a r l y  involves  FORWARD TIME STEP as  well  as  
EFFECT. I have h y p o t h e s i z e d  e l s e w h e r e  (Hi r s t  1978b) t h e  p o s s i b i l i t y  of con-  
s t r u c t i n g  a s m a l l  s e t  of d i s c o u r s e  r e l a t i o n s  (wi th  c a r d i n a l i t y  a b o u t  t w e n t y  o r  
l ess )  f r o m  which  m o r e  c o m p l e x  r e l a t i o n s  m a y  be  b u i l t  up  b y  s i m p l e  c o m b i n a -  
t ion,  and ,  one  hopes ,  in s u c h  a way t h a t  t h e  e f f e c t s  of r e l a t i o n  R I + R 2  would  b e  
t h e  s u m  of t h e  i nd iv idua l  e f f ec t s  of r e l a t i o n s  R1 a n d  R2. Rules  for  p e r m i t t e d  
c o m b i n a t i o n s  would  be  n e e d e d ;  for  e x a m p l e ,  FORWARD TIME STEP c o u l d  c o m -  
b ine  with EFFECT, but not with BACKWARD TIME STEP. 

What would the formal definition of a coherence relation be like? Here is 
Hobbs's (1978:1 I) definition of ELABORATION: Sentence $1 is an ELABORATION 
of sentence SO if a proposition P follows from the assertions of both SO and S1, 
but $1 contains a property of one of the elements of P that is not in SO. 

5.5.2. An example of anaphor r e s o l u t i o n  u s i n g  a c o h e r e n c e  relation 

It  is a p p r o p r i a t e  a t  t h i s  s t a g e  to  g ive  a n  e x a m p l e  of t he  use  of c o h e r e n c e  r e l a -  
t i o n s  in t h e  r e s o l u t i o n  of a n a p h o r s .  I will p r e s e n t  a n  o u t l i n e  of one  of H o b b s ' s ;  
fo r  t h e  f ine d e t a i l s  I have  o m i t t e d ,  s e e  H o b b s  (1978:18-23).  The t e x t  is th i s :  

(5-48) John  c a n  o p e n  Bil l ' s  safe .  H__ee knows  t h e  c o m b i n a t i o n .  

We want an NLU system to recognize the cohesion relation operating here, 
namely ELABORATION, and identify rue as John and the c0mbi~%atio~% as that of 
Bill's safe, We assume that in the world knowledge the system has are various 
axioms and rules of inference dealing with such matters as what combinations 
of safes are and knowledge about doing things. Then, from the first sentence of 
(5-48), which we represent as (5-49): 

(5-49) c a n  (John, o p e n  (Bi l l ' s - sa fe) )  

(we o m i t  t h e  d e t a i l s  of t h e  r e p r e s e n t a t i o n  of Bill's safe), we c a n  infer :  

(5-50) know (John,  c a u s e  (do  (John, ACT), o p e n  (Bi l l ' s - sa fe ) ) )  
" J o h n  knows  an  a c t i o n  ACT t h a t  he  c a n  do  t h a t  will  b r i n g  a b o u t  

t h e  s t a t e  in  wh ich  Bi l l ' s - sa fe  is  o p e n "  

F r o m  t h e  s e c o n d  s e n t e n c e  of (5-48), n a m e l y :  

5. 5.2 An, example  of anaphor resolut ion us ing a coherence relat ion 
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(5-51) know (HE, c o m b i n a t i o n  (COMB, Y)) 
" s o m e o n e ,  HE, knows t h e  c o m b i n a t i o n  COMB to  s o m e t h i n g ,  Y" 

we c a n  infer ,  us ing knowledge  a b o u t  c o m b i n a t i o n s :  

(5-5~) know (HE, cause  (dial (COMB, Y), open  (Y))) 
"HE knows t h a t  by caus ing  t h e  dial l ing of COMB on Y, t h e  s t a t e  

in wh ich  Y is open  will be  b r o u g h t  a b o u t "  

Recogn iz ing  t h a t  (5-50) and  (5-52) a r e  n e a r l y  iden t i ca l ,  and a s s u m i n g  t h a t  s o m e  
c o h e r e n c e  r e l a t i o n  does  hold, we c a n  i den t i fy  HE with  John,  Y wi th  Bil l ' s -safe ,  
and t h e  def in i t ion  of t h e  ELABORATION r e l a t i o n  is sa t i s f ied .  In t h e  p roces s ,  t he  
r e q u i r e d  r e f e r e n t s  were  found.  

5.5.3. L o c k m a n ' s  c o n t e x t u a l  r e f e r e n c e  r e s o l u t i o n  a l g o r i t h m  

Given a s e t  of d i s c o u r s e  c o h e s i o n  r e l a t ions ,  how m a y  t h e y  be  c o m p u t a t i o n a l l y  
d e t e r m i n e d  in t he  p r o c e s s i n g  of a t e x t  and  used  to bui ld  a s t r u c t u r e  r e p r e s e n t -  
ing the  d i s c o u r s e  t h a t  c a n  be  u s e d  fo r  r e f e r e n c e  r e s o l u t i o n ?  0nly  Hobbs  (1978) 
and  L o c k m a n  (1978; Klappholz  and L o c k m a n  1977) s e e m  to have  c o n s i d e r e d  
t h e s e  a s p e c t s  of t h e  p r o b l e m ,  t h o u g h  E i s e n s t a d t  (1976) d i s c u s s e s  s o m e  of t he  
r e q u i r e m e n t s  in  world  knowledge  and  i n f e r e n c e  t h a t  would be r e q u i r e d .  In th is  
s e c t i o n  we look a t  L o c k m a n ' s  work; a full d e s c r i p t i o n  of Hobbs ' s  p r o g r a m  was 
no t  ava i lab le  a t  t h e  t i m e  of wri t ing.  

L o c k m a n  does  n o t  s e p a r a t e  t h e  t h r e e  p r o c e s s e s  of r e c o g n i z i n g  cohes ion ,  
r e so lv ing  r e f e r e n c e s  and  bui ld ing t h e  r e p r e s e n t a t i o n  of t h e  d i s cou r se .  Ra the r ,  
as bef i t s  s u c h  i n t e r r e l a t e d  p r o c e s s e s ,  all t h r e e  a r e  c a r r i e d  ou t  a t  t he  s a m e  
t ime .  His c o n t e x t u a l  r e f e r e n c e  r e s o l u t i o n  a l g o r i t h m  (CRRA) works  as follows: 

The s t r u c t u r e  to  be bui l t  is a t r e e ,  in i t ia l ly  null,  e a c h  node  of which  is a 
s e n t e n c e .  As e a c h  new s e n t e n c e  c o m e s  in, t he  CRRA t r i e s  to  find the  r i gh t  
n o d e  of t he  t r e e  to  a t t a c h  i t  to, s t a r t i n g  a t  the  leaf  t h a t  is t he  p r ev ious  sen-  
t e n c e  and  work ing  b a c k  up t h e  t r e e  in a spec i f i ed  s e a r c h  o r d e r  ( see  below) unt i l  
a c o n n e c t i o n  is i nd i ca t ed .  L o c k m a n  a s s u m e s  t h e  e x i s t e n c e  of a j u d g e m e n t  
m e c h a n i s m  which  g e n e r a t e s  and t e s t s  h y p o t h e s e s  as to  how the  new s e n t e n c e  
m a y  be  FEASIBLY CONNECTED to the  n o d e  be ing  t e s t e d .  The f i rs t  h y p o t h e s i s  whose  
l ike l ihood  e x c e e d s  a c e r t a i n  t h r e s h o l d  is chosen .  

The h y p o t h e s e s  c o n s i d e r  b o t h  t h e  c o h e r e n c e  and  t h e  c o r e f e r e n c e  r e l a t i o n s  
t h a t  m a y  obta in .  Each  m e m b e r  of t he  s e t  of c o h e r e n c e  r e l a t i o n s  is 
h y p o t h e s i z e d ,  and fo r  e a c h  one  c o r e f e r e n c e  r e l a t i o n s  b e t w e e n  t h e  c o n c e p t u a l  
t o k e n s  of t h e  new s e n t e n c e  and  t o k e n s  e i t h e r  in t h e  node  u n d e r  c o n s i d e r a t i o n  
or  n e a r b y  i t  in t h e  t r ee .  (The s e a r c h  for  t o k e n s  goes  b a c k  as far  as n e c e s s a r y  
in t h e  t r e e  un t i l  su i t ab l e  ones  a r e  found  for  all unfulf i l led def in i t e  n o u n  
p h r a s e s . )  The h y p o t h e s e s  a r e  c o n s i d e r e d  in para l le l ;  if none  a re  j u d g e d  
suf f ic ien t ly  l ikely,  t h e  n e x t  n o d e  o r  s e t  of n o d e s  will be c o n s i d e r e d  for feas ib le  

5. 5. ~ Loc~man's contextual reference resolution algorithm 
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connection to the current sentence. 

The search order is as follows: First the IMMEDIATE CONTEXT, the previous sen- 
tence, is tried. If no feasible connection is found, then the immediate ancestor 
of this node, and all its other descendents, are tried in parallel. If the algo- 
rithm is still unsuccessful, the immediate ancestor of the immediate ancestor, 
and the descendents thereof, are tried, and so on up the tree. If a test of 
several no'des in parallel yields mode than one acceptable node, the one 
nearest the immediate context is chosen. 

If the current sentence is not a simple sentence, it is not broken into 
clauses dealt with individually, but rather converted to a small sub-tree, 
reflecting the semantic relationship between the clauses. The conversion is 
based simply upon the structure of the parse tree of the sentence and uses a 
table look-up. One of the nodes is designated by the table look-up as the head 
node, and the sub-tree is attached to the pre-existing context, using the pro- 
cedure described above, with the connection occurring at this node. Similarly 
one (or more) of the nodes is designated as the immediate context, the starting 
point for the next search. (The search will be conducted in parallel if there is 
more than one immediate context node.) 

There are some possible problems with Lockrnan's approach. The first lies 
in the fact that the structure built grows without limit., and therefore searches 
in it could, in theory, run right through an enormous tree. Normally, of course, 
a feasible connection or desired referent will be found fairly quickly, close to 
the immediate context. However, should the judgement mechanism fail to spot 
the correct one, the algorithm may run wild, searching large areas of the struc- 
ture needlessly and expensively, possibly lighting on a wrong referent or wrong 
node for attachment, with no indication that an error has occurred. ]n other 
words, Lockman's CRRA places much greater trust in the judgelnent mechan- 
ism than a system like Grosz's (1977) (see section 5.2) which constrains the 
referent search area - more trust than perhaps should be put in what will of 
needs be the most tentative and unreliable part of the system. 

Secondly, ] am worried about the syntax-based table look-up for sub-trees 
for complex sentences. On the one hand, it would be nice if it were correct, 
simplifying processing. On the other hand, I cannot but feel that it is an over- 
simplification, and that effects of discourse theme cannot reliably be handled 
like this. However, I have no counterexamples to give, and suggest that this 
question needs more investigation. 

The third possible problem, and perhaps the most serious, concerns the 
order in which the search for a feasible connection takes place. Because the 
first hypothesis exceeding the likelihood threshold is selected, it is possible to 
miss an even better hypothesis further up the tree. In theory, this could be 
avoided by doing all tests in parallel, the winning hypothesis being judged on 
both likelihood and closeness to the immediate context. In practice, given the 
ever-growing context tree as discussed above, this would not be feasible, and 
some way to limit the search area would be needed. 

The fourth problem lies in the judgement mechanism itself. Lockman 
frankly admits that the mechanism, incorporated as a black box in his algo- 
rithm, must have abilities far beyond those of present state-of-the-art 

5, 5, 3 Lockman's  con t ex tua l  r e f e r e n c e  reso lu t ion  a lgor i thm 
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i n f e r e n c e  a n d  j u d g e m e n t  sy s t ems .  The p r o b l e m  is t h a t  i t  is unwise  to  p r e d i c a t e  
too m u c h  on the  n a t u r e  of th i s  u n b u i l t  b l ack  box, as we do n o t  know ye t  if i t s  
i n p u t - o u t p u t  b e h a v i o u r  could  be  as L o c k m a n  posi ts .  It  m a y  well 15e t h a t  to  pe r -  
f o r m  as r equ i r ed ,  the  m e c h a n i s m  will n e e d  acces s  to  i n f o r m a t i o n  s u c h  as  the  
s e n t e n c e  following t he  c u r r e n t  one (in effect,  t h e  ab i l i ty  to de lay  a decis ion) ,  or  
m o r e  i n f o r m a t i o n  a b o u t  t he  p rev ious  c o n t e x t  t h a n  the  CRRA r e t a i n s  or ever  
d e t e r m i n e s ;  in  fact ,  i t  m a y  n e e d  an  e n t i r e l y  d i f fe ren t  d i scour se  s t r u c t u r e  
r e p r e s e n t a t i o n  f rom the  t r e e  be ing  bui l t .  In o t he r  words,  while it  is fine in  
t h e o r y  to  des ign  a r e f e r e n c e  reso lve r  r o u n d  a b l a c k  box, in  p r a c t i c e  i t  ma y  be 
c o m p u t a t i o n a l l y  m o r e  e c o n o m i c a l  to des ign  the  r e f e r e n c e  r e so lve r  r o u n d  a 
knowledge  of how the  b l ack  box a c t u a l l y  works, exp lo i t ing  t h a t  m e c h a n i s m ,  
r a t h e r  t h a n  s t r a i t j a c k e t i n g  the  j u d g e m e n t  m o d u l e  in to  i ts  p r e - de f i ne d  cab ine t ;  
t h u s  L o c k m a n ' s  work m a y  be p r e m a t u r e .  

None of t he se  p r o b l e m s  are  i n s u r m o u n t a b l e .  However i t  is p e r h a p s  a l i t t le  
u n f o r t u n a t e  t h a t  L o c k m a n ' s  work offers l i t t le  of i m m e d i a t e  use  for NLU sys- 
t e m s  of the  p r e s e n t  day. 

5.5.4. C o n c l u s i o n  

Clearly, m u c h  work r e m a i n s  to be done  if t he  c o h e r e n c e / c o h e s i o n  p a r a d i g m  of 
NLU is to be  viable.  Almost  all a s p e c t s  n e e d  r e f i n e m e n t .  However,  it  is an  in tu i -  
t ively  appea l l ing  pa r ad igm,  and  it  will be  i n t e r e s t i n g  to  see if i t  can  be 
deve loped  in to  f u n c t i o n i n g  NLU sys t ems .  

5 .6 .  Non-noun-phrase f o c u s i n g  

The t h e o r i e s  and  a p p r o a c h e s  d i s cus sed  h e r e t o f o r e  in  th i s  c h a p t e r  have b e e n  
a l m o s t  exc lus ive ly  c o n c e r n e d  with a n a p h o r s  whose a n t e c e d e n t s  a re  NPs or  
o t h e r  noun - l i ke  e n t i t i e s  in  consc iousnes s ,  and  i n d e e d  th i s  is where  m o s t  of the  
i n t e r e s t i n g  p r o b l e m s  lie. However, as we saw in  C h a p t e r  2, t h e r e  a re  m a n y  
o t h e r  k inds  of a n a p h o r ,  and  in  th i s  s e c t i o n  I would l ike to d e s c r i b e  the  focus  
t h a t  t e m p o r a l  and  locat ive  a n a p h o r s  r equ i re .  These a re  s i m p l e r  t h a n  the  nomi -  
na l  case,  and  t p r e s e n t  wha t  I bel ieve  to  be  a c o m p l e t e  t h e o r y  (i.e. one  which 
a c c o u n t s  for all eases ) f l  8 

~SA note on methodology: 

In what I say below, I will make assertions like the following: 

(i) Linguistic phenomenon X occurs in English in exactly ~z ways: X1, Xa...,Xv,. 

(ii) Linguistic phenomenon Y cannot occur in English. 

These assertions will not be proved, in the sense that a mathematical or scientific assertion 
might be proved, for they cannot be. So, when I say (i) or (it), what I really mean is this: 

5. 6 Non-~o~n~hrase focusing 
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Rush  on into the Aramis  c o u n t e r . . ,  now!  
Discover Aramis  900, 

the revo lu t ionary  grooming  s y s t e m  3"or men .  
Our t ra ined  Aramis  consu l tan t  
wil l  take you  through the 900 

s y s t e m s  p r o g r a m m e r  f irst ,  
a f t e r  you  recieve  a c o m p l e m e n t a r y  

bottle o f  herbal  a f t e r  shave 2 9  

5 . 6 . 1 .  T h e  f o c u s  o f  t e m p o r a l  anaphors 

L i n g u i s t s  h a v e  s p e n t  c o n s i d e r a b l e  t i m e  a n a l y z i n g  t i m e  a n d  t e n s e ,  a n d  i n  r e c e n t  
y e a r s  a f e w  AI w o r k e r s  h a v e  e x a m i n e d  t h e  p r o b l e m s  of  c o m p u t e r  u n d e r s t a n d i n g  
a n d  r e p r e s e n t a t i o n  o f  t e m p o r a l  c o n c e p t s  a n d  t e m p o r a l  r e f e r e n c e  i n  n a t u r a l  

l a n g u a g e  ( B r u c e  1973 ;  C o h e n  1 9 7 6 ;  K a h n  a n d  G o r r y  1977 ;  S o n d h e i m e r  1 9 7 7 a ,  

1 9 7 7 b ) .  S t r a n g e l y ,  AI w o r k e r s  h a v e  n o t  c o n s i d e r e d  t e m p o r a l  a n a p h o r a .  My  d i s -  
c u s s i o n  b e l o w  wil l  a s s u m e  t h e  a v a i l a b i l i t y  o f  a n  u n d e r s t a n d e r  f o r  n o n - a n a p h o r i c  

t e m p o r a l  r e f e r e n c e s .  I wi l l  s h o w  t h a t  t e m p o r a l  a n a p h o r s  - t h e  t e m p o r a l l y  

(i l l)Although I 've t h o u g h t  a b o u t  it qu i te  a bit ,  n e i t h e r  I, in m y  c a p a c i t y  as  a na t ive  s p e a k e r  of 
A u s t r a l i a n  English,  nor  a n y o n e  else  I've a s k e d  (if any) ,  c a n  c o m e  up  wi th  an  e x a m p l e  of 
we l l - fo rmed  Engl i sh  t e x t  in which  Xp (p > n )  or  Y o c c u r s .  

It is poss ible ,  t h e r e f o r e ,  t h a t  Xp ( p > n )  o r  Y m a y  in  f ac t  o c c u r  in Engl ish,  p e r h a p s  e v e n  r a m -  
p a n t l y  - t h e  l a n g u a g e  a f t e r  aI1 is infini te - b u t  h a s  m a n a g e d  to avoid m y  inves t iga t ions ,  Maybe 
you,  fa i thfu l  r e a d e r ,  c a n  eas i ly  c o m e  up  wi th  a n  e x a m p l e  of Xp or  Y. If so~ I would be i n t e r e s t -  
e d  in see ing  it. 

The p r o b l e m  h e r e  is  t h a t  of t h e  " b o u n d a r y  of l a n g u a g e " .  Wilks (1975c) e x p r e s s e s  t h e  s i t ua -  
t ion  welt: 

" S u p p o s e  t h a t  t o m o r r o w  s o m e o n e  p r o d u c e s  w h a t  a p p e a r s  to  be  t h e  c o m p l e t e  AI u n d e r -  
s t a n d i n g  s y s t e m ,  inc lud ing  of c o u r s e  all t h e  r i g h t  i n f e r e n c e  ru l e s  to  r e so lve  all  t h e  pro-  
n o u n  r e f e r e n c e s  in  English.  We know in  a d v a n c e  t h a t  m a n y  i n g e n i o u s  and. i n d u s t r i o u s  
people  would i m m e d i a t e l y  si t  down a n d  t h i n k  up  e x a m p l e s  of p e r f e c t l y  a c c e p t a b l e  t e x t s  
t h a t  were  n o t  c o v e r e d  by  t h o s e  ru les .  We know t h e y  would be able to do this ,  j u s t  as 
s u r e l y  as we know t h a t  if s o m e o n e  were  to show us  a b o u n d a r y  line to t he  u n i v e r s e  and  
s a y  ' y o u  c a n n o t  s t e p  over th is ' ,  we would p r o m p t l y  do so. 

Do n o t  m i s u n d e r s t a n d  m y  po in t  he re :  it is no t  t h a t  I would c o n s i d e r  t h e  one who 
offered  the  rule  s y s t e m  as  r e f u t e d  by  s u c h  a n  e x a m p l e ,  p a r t i c u l a r l y  if t h e  l a t t e r  t ook  
t i m e  a n d  i n g e n u i t y  to c o n s t r u c t .  On the  c o n t r a r y ,  it is t he  e o u n t e r e x a m p l e  m e t h o d o l o g y  
t h a t  is r e f u t e d . "  

B e c a u s e  l a n g u a g e  is i n h e r e n t l y  infinite,  one c a n n o t  prove  t he  n o n - o c c u r r e n c e  of X~ ( p > n )  or  Y 
by e n u m e r a t i o n  of all poss ib le  s e n t e n c e s .  And, a fort iori ,  i t  is c l a i m e d  by s o m e ( s u c h  as  Wilks 
1971, 1973a, 1975c) t h a t  a n a t u r a l  l a n g u a g e  c a n n o t  e v e n  be u n d e r s t o o d  or  g e n e r a t e d  by  a f ini te  
s e t  of rules ;  t h a t  a l m o s t  ANYTHING c a n  be  u n d e r s t o o d  by a h u m a n ' s  l a n g u a g e  s y s t e m ,  p rov ided  
i t  is a c c o m p a n i e d  by  e n o u g h  c o n t e x t  or  exp lana t ion .  Thus  a l a n g u a g e  u n d e r s t a n d i n g  s y s t e m  
c a n n o t  be  r e f u t e d  on  t h e  b a s i s  o[ a c o u n t e r e x a m p l e ,  p rov ided  i t s  level  of p e r f o r m a n c e  is b y  
s o m e  c r i t e r i o n  a d e q u a t e ,  for a c o u n t e r e x a m p l e  could  be  g e n e r a t e d  for  ANY s y s t e m  we cou ld  
e v e r  poss ib ly  c o n s t r u c t ;  a n d  t h e r e f o r e  we n e e d  spec ia l  r u l e s  and  r e c o v e r y  m e c h a n i s m s  to h a n -  
dle t h e s e  c o u n t e r e x a m p l e s .  While l a m  n o t  c o n v i n c e d  t h a t  t h i s  view is en t i r e l y  c o r r e c t  (l dis-  
c u s s  i t  f u r t h e r  in  Hi r s t  (1976a)),  it  is n o t  unappea l l i ng .  What  it  m e a n s  to  u s  for  t h e  p r e s e n t  is 
t h a t  t h e  m e t h o d  of a r g u m e n t  e x p r e s s e d  in (iii) is t h e  b e s t  we c a n  do he re .  

2 9 A d v e r t i s e m e n t  for  David Jones '  d e p a r t m e n t  s t o r e  in: Ths Canberra tivnss, 21 June  1977, page  
1. Spelling, p u n c t u a t i o n  a n d  t e m p o r a l  l oca t ion  a re  as suppl ied .  

5. 6.1 The f o c u s  o f  t emporal  anaphors 
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r e l a t i v e  p h r a s e s  and c e r t a i n  uses  of t h e  word  t hen  t h a t  we saw in s e c t i o n  2.3.11 
- r e f e r  to t h e  " t e m p o r a l  l o c a t i o n "  of t h e  p r e c e d i n g  tex t ,  and  t h a t  d i s c o u r s e  
s t r u c t u r e  and  top ic  have  l i t t l e  to  do with  s u c h  anaphor s .  

By the  TEMPORAL LOCATION of a t ex t ,  I s imply  m e a n  t h e  t i m e  a t  wh ich  t h e  
a c t i o n s  be ing  d e s c r i b e d  t a k e  p l a c e .  This t i m e  m a y  be  spec i f i ed  expl ic i t ly ,  as in  
(5-53), or  not,  as in (5-54): 

(5-53) Af ter  d inne r ,  Ross  r e t i r e d  to  t h e  b a t h r o o m  wi th  a c o p y  of Time, 
while Nadia  and Sue p l ayed  c r ibbage .  [ a f t e r  d in n e r ]  

(5-54) Nadia  d r o p p e d  t h e  o r a n g e  down the  chu te ,  f e r v e n t l y  hoping  fo r  a 
m i r a c l e .  [ the  t i m e  when  Nadia,  while hop ing  f e r v e n t l y  for  a m i r a c l e ,  
d r o p p e d  t h e  o r a n g e  down t h e  c h u t e ]  

The t e x t  in b r a c k e t s  a f t e r  e a c h  e x a m p l e  r e p r e s e n t s  i ts  t e m p o r a l  loca t ion .  

Not  all t e x t  has  a t e m p o r a l  loca t ion .  S o m e  p r e s e n t - t e n s e  s e n t e n c e s  a r e  
e f f ec t ive ly  t e n s e l e s s  in t h a t  t h e y  r e f e r  to  "al l  e t e r n i t y " ;  th i s  c a s e  occu r s ,  for  
e x a m p l e ,  w h e n  d i scuss ing  a b s t r a c t  ideas ,  as in (5-55): 

(5-55) S o m e  p r e s e n t - t e n s e  s e n t e n c e s  a r e  e f f ec t ive ly  t e n s e l e s s  in t h a t  t h e y  
r e f e r  to  "a l l  e t e r n i t y " ;  t h i s  c a s e  occurs ,  for  e x a m p l e ,  when  d i scuss -  
ing a b s t r a c t  ideas,  as  in (5-55). 

Clear ly ,  d e t e c t i n g  t e n s e l e s s n e s s  r e q u i r e s  i n f e r e n c e  on t h e  m e a n i n g  of t he  
t e x t f l  0 Tense l e s s  t e x t s  do not ,  in gene ra l ,  involve t e m p o r a l  anaphor s ,  e x c e p t  
when  d e s c r i b i n g  r e p e a t e d  ac t i ons  o v e r  t ime :  

(5-56) On S a t u r d a y s  a t  t h e  E n v e r  Hoxha  Chr i s t i an  Gospel  C o m m u n e ,  we 
always follow the  s a m e  insp i r ing  schedu le .  Revei l le  is s o u n d e d  a t  
six am, and  t h e  r e s i d e n t s  e a t  a h e a r t y  b r e a k f a s t  of h a s h - b r o w n  
p o t a t o  peels .  The n e x t  two h o u r s  a re  s p e n t  in qu i e t  m e d i t a t i o n  and  
p r a y e r ,  and  i t  is t h e n  t h a t  g losso la l ia  s o m e t i m e s  occu r s .  

The r e f e r e n t  of any  t e m p o r a l  a n a p h o r  is always t h e  m o s t  r e c e n t  t e m p o r a l  
l o c a t i o n  of t he  t ex t .  For  example ,  in (5-56) the  a n t e c e d e n t  of the n e x t  two 
hours  is t h e  t i m e  the  r e s i d e n t s  have  b r e a k f a s t ,  and of t hen  is t he  two hou r s  of 
meditation. I have been unable to construct any well-formed text which 

30Some languages allow a lexical disambiguation, For example, in Spanish the verb to be is set 
if tenseless and estar if not; compare (l) and (ii): 

(i) Soy australiano. [t am an Australian.] 
(ii) Estoy enfermo. [I am sick.] 

310no possible exception occurs when two times are contrasted as in (i): 

(i) Surely their plane is more likely to arrive on Tuesday than on Wednesday, If we want to 
meet them, we should go to the airport THEN. 

This sentence, in which then is stressed and intended to be temporally anaphoric, was accept- 
able only to a small proportion of informants, who understood then as meaning Tuesday. 
(There was no general consensus among informants as to whether or net (i) was either gram- 

5. 6.1 The :focus o f  t e m p o r a l  anaphors  
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v i o l a t e s  t h i s  g e n e r a l  r u l e .  s l  T e m p o r a l  c a t a p h o r s  a r e  n o t  p o s s i b l e ,  s2 

The  p r o b l e m  t h e n  b e c o m e s  o n e  of e s t a b l i s h i n g  a t e m p o r a l  l o c a t i o n  f o r  t h e  
t e x t .  This  is  o n e  a s p e c t  of t h e  p r o b l e m  t h a t  B r u c e ,  C o h e n ,  a n d  K a h n  a n d  G o r r y ,  
i n  t h e  w o r k  c i t e d  a b o v e ,  a p p r o a c h e d ,  a n d  i t  is  n o t  a p p r o p r i a t e  t o  d i s c u s s  i t  h e r e  
- t h e  i n t e r e s t e d  r e a d e r  s h o u l d  s e e  t h e  w o r k  m e n t i o n e d  - e x c e p t  f o r  two  p o i n t s :  

F i r s t ,  t i m e  t e n d s  t o  m o v e  f o r w a r d  in  t h e  d i s c o u r s e ,  a s  in  t h i s  e x a m p l e :  

(5-57)  N a d i a  f i l led  t h e  k e t t l e ,  p u t  i t  o n  t h e  s t o v e ,  a n d  b u s i e d  h e r s e l f  w i t h  
t h e  t a s k  of i c i n g  t h e  c a k e .  S u d d e n l y ,  t h e  t e l e p h o n e  r a n g .  

A l t h o u g h  t h e r e  a r e  no  e x p l i c i t  i n d i c a t i o n s  in  t h e  t e x t ,  w h e n  r e a d i n g  i t  we  h a v e  
n o  t r o u b l e  in  d e c i d i n g  t h a t  t h e  f o u r  e v e n t s  d e s c r i b e d  t o o k  p l a c e  o n e  a f t e r  t h e  
o t h e r  i n  t h i s  o r d e r :  

1 N a d i a  fil ls t h e  k e t t l e .  
Z N a d i a  p u t s  t h e  k e t t l e  on  t h e  s t o v e .  
3 N a d i a  c o m m e n c e s  i c i n g  t h e  c a k e .  
4 The t e l e p h o n e  r i n g s .  

The assumption of discourse cohesion implies further that these events took 
place contiguously (when viewed at a certain level of detail). This is the default 
case, and variations from it must be explicitly flagged. 33 This means that the 
temporal location is constantly changing in text. Thus in (5-56), the referent of 
the next two hours is not six am precisely, but six am plus the time taken in 
breakfast plus some certain amount of time taken in relevant overheads (like 
getting out of bed), (Kahn and Gorry attempt to handle the natural inexacti- 
rude of temporal reference with an explicit "FUZZ" element in their represen- 
tation.) 

matical or meaningful, When I first tr ied it without the phrase i f  we want  to meet  them, some 
informants understood the referent to be Wednesday and the intent of the speaker to be 
AVOIDING meeting the plane.) This could be another example of a case in which stress on an 
anaphor is to be in te rpre ted  as meaning the intended referent  is not the one this word would 
novrnally have (see section 7.1 on the effects of s t ress  and intonation). 

38In Hirer (1976b) I described (i) as temporally cataphoric (and, a for t ior i ,  as a prototype of 
the only possible temporal  cataphor): 

(i) #It was then, when Sue had given up all hope, tha t  it began to rain fish. 

I no longer believe this to be cataphoric.  Rather, then here  refers  to the temporal  location of 
the previous text, and the embedded  ciause is an expansion on tha t  same temporal  location 
ra ther  than a cataphoric re fe ren t  for then. When presen ted  without preceding text,  as it is 
here, (i) is not  coherenL as it p resumes  a previous tempora l  context.  This could be acceptable  
as a l i terary device at the s ta r t  of a story (C f footnote 5 of Chapter 4). 

33If variations from the default are not  flagged, the result  is ill-formed; hence (i) sounds 
strange: 

(i) #I warma hold you till I die, 
Till we both break down and cry. 
[From: Hill, Dan. Sometimes when we touch. On: Hill, Dan. Longer 2use. LP recording, 
GRT 9~30-1073,] 

(One informant told me that  they in te rp re ted  die metaphorically,  and thereby  res to red  for- 
ward sequential ordering to (i).) 

5. 6.1 The f o c u s  o f  t e m p o r a l  a n a p h e r s  
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Second ,  t op i c  is r e l e v a n t  to  t e m p o r a l  a n a p h o r a  on ly  i n so fa r  as  i t  a f f ec t s  
t e m p o r a l  loca t ion ;  a new top ic  will usua l ly  have  a new t e m p o r a l  loca t ion .  But  
s o m e t i m e s  a t e m p o r a l  a n a p h o r  will exp l i c i t l y  r e f e r  a c r o s s  a top ic  shi f t  to  e s t a b -  
l ish t h e  new l o c a t i o n  by r e l a t i n g  i t  to  t h a t  of t h e  p r e v i o u s  top ic .  

5.6.2. The focus  of locat ive anaphors  

The a n a p h o r  t h e r e  and  l o c a t i v e  r e l a t i o n s  e x a c t l y  p a r a l l e l  t h e n  and  t e m p o r a l  
r e l a t i o n s  in t h a t  t h e y  r e f e r  to  wha t  we shal l  ( amb iguous ly )  cal l  a t e x t ' s  PHYSICAL 
LOCATION. 34 An e x a m p l e :  

(5-58) The C h u r c h  of S c i e n t o l o g y  m e t  in a s e c r e t  r o o m  b e h i n d  t h e  loca l  
Colonel  S a n d e r s '  c h i c k e n  s t and .  Sue  h a d  h e r  f i r s t  d i a n e t i c  e x p e r i -  
e n c e  . there (1). Across  t h e  s t r e e t  was a McDonald ' s  w h e r e  The C h u r c h  
Of God The U t t e r l y  Ind i f f e r en t  had  t h e i r  m e e t i n g s ,  and Ross w e n t  
t h e r e  (2) i n s t ead ,  b e c a u s e  of t he  f r ee  Big Macs t h e y  gave  to  r e c e n t  
c o n v e r t s .  

The r e f e r e n t  of t he re  (1) is t h e  s e c r e t  r o o m  b e h i n d  t h e  loca l  Colonel  S a n d e r s  
s t and ,  and  the  r e f e r e n t  of a c r o s s  t h e  s t r e e t  is e i t h e r  t h e  s e c r e t  r o o m  or  t h e  
c h i c k e n  s t a n d  - t h e r e  is no s e m a n t i c  d i f fe rence .  35 The McDonald ' s  is t h e  
r e f e r e n t  of t h e r e  (z) . 

D e t e r m i n i n g  a t e x t ' s  phys i ca l  l o c a t i o n  is qu i t e  a d i f f e r e n t  t a s k  f r o m  finding 
i ts  t e m p o r a l  loca t ion ,  as  t h e r e  is no loca t ive  e q u i v a l e n t  to  t e n s e  in Engl i sh  (nor  
in any  o t h e r  l anguage ,  as fa r  as I am  aware) ,  nor  does  t e x t  a u t o m a t i c a l l y  m o v e  
t h r o u g h  s p a c e  as i t  does  t ime .  D e t e r m i n i n g  phys ica l  l o c a t i o n  t h e r e f o r e  r e l i e s  
so le ly  on u n d e r s t a n d i n g  l o c a t i v e  r e f e r e n c e s  in t he  t ex t .  A c o m p l i c a t i n g  f a c t o r  
in doing th is  is t h a t  a t e x t  m a y  have  a s e p a r a t e  h e r e - l o c a t i o n  - t h e  p l ace  w h e r e  
t h e  s p e a k e r / w r i t e r  is p r o d u c i n g  the  t ex t .  This r e q u i r e s  u n d e r s t a n d i n g  the  t e x t  
to t h e  e x t e n t  of be ing  ab le  to  d e t e r m i n e  w h e t h e r  a l o c a t i v e  r e f e r e n c e  appl ies  to 
t h e  f i rs t  p e r s o n  or  not.  For  e x a m p l e ,  in (5-59): 

(5-59) Ross is in  C a n b e r r a ,  while I a m  in  Vancouver .  In Ju ly  i t  is w a r m e r  
h e r e  t h a n  t h e r e .  

34Also parallelling temporal reference are the problematic contrastive usage and the impossi- 
bility of locative cataphora. Texts (i) and (ii) correspond exactly to the examples in footnotes 
31 and 32: 

(i) Surely they are more likely to go to Spuzzum than Vancouver, We should wait for them 
THERE, 

(ii) It was there, where Sue had given up all hope, that the pile of dead fish lay rotting. 

35This suggests the possibility of a similar text in which there ]S a semantic difference, and 
hence whose physical location is not umquely determined. I have not, however, found a well- 
formed example of this. 

5. 6.2 The focus of locative ancphors 
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o n e  m u s t  b e  a b l e  t o  w o r k  o u t  t h a t  h e r e  i s  V a n c o u v e r  a n d  there  i s  C a n b e r r a .  36 

38Text also has a no-J-location in time which parallels its heTe-location, and which an NLU sys- 
tem may have to distinguish from other temporal locations in the text. 

5. 6.2 The focus of locative anaphers 


