
Chapter  4 

THE NEED FOR DISCOURSE THEME IN ANAPHORA RESOLUTION 

The p r o c e d u r e  is  a c t u a l l y  q u i t e  s i m p l e .  F i r s t  y o u  
a r range  t h i n g s  in to  d i f f e r e n t  g r o u p s  d e p e n d i n g  o n  t he i r  
m a k e u p .  Of course ,  one p i l e  m a y  be s u f f i c i e n t ,  depend-  
i n g  on  h o w  m u c h  there  is  to do. I f  y o u  have  to go s o m e -  
w h e r e  e lse  due  to lack  o f  f a c i l i t i e s  t ha t  is  the  n e x t  s tep ,  
o t h e ~ i s e  y o u  are p r e t t y  w e l l  se t .  I t  is  i m p o r t a n t  n o t  to 
overdo a n y  p a r t i c u l a r  e n d e a v o u r .  That is,  i t  i s  b e t t e r  to 
do too f e w  t h i n g s  a t  once  t h a n  too m a n y .  

- J o h n  D B r a n s f o r d  a n d  Marc ia  K J o h n s o n  (1973)  1 

In th i s  c h a p t e r ,  we b r ing  two m o r e  f ac to r s ,  wh ich  a re  i n t e r r e l a t e d ,  in to  play: 

1 focus ,  and  

2 d i s c o u r s e  t h e m e  and d i s c o u r s e  p r a g m a t i c s .  

In s e c t i o n  3.2.1 we i n t r o d u c e d  f o r m a l l y  t h e  c o n c e p t  of a focus  s e t  to  m o d e l  
c o n s c i o u s n e s s  as a r e p o s i t o r y  for  a n t e c e d e n t s ,  and we n o t e d  t h a t  t h e  
a p p r o a c h e s  d e s c r i b e d  in s e c t i o n  3.1 do no t  e x p l i c i t l y  use  focus ,  b u t  i n s t e a d  r e l y  
on a s imp le  k ind  of h i s t o r y  l is t  to  r e t a i n  poss ib l e  r e f e r e n t s .  In th i s  and  the  foI- 
lowing c h a p t e r s  we will c o n s i d e r  in de ta i l  t h e  p r o b l e m s  e n t a i l e d  in focus:  

1 Is an  exp l i c i t  focus  r ea l l y  n e c e s s a r y ?  

2 What does  focus  look l ike?  Is i t  j u s t  a set ,  o r  has  i t  m o r e  s t r u c t u r e  t h a n  
t h a t ?  

3 How is focus  m a i n t a i n e d ?  What m a k e s  e n t i t i e s  e n t e r  and  leave  focus?  

We will a lso i n t r o d u c e  t h e  n o t i o n  of d i s c o u r s e  t h e m e  and  ask  our se lves :  

1 Does an  a n a p h o r  r e s o l v e r  n e e d  to  use  d i s c o u r s e  t h e m e ?  

2 How is t h e m e  r e l a t e d  to  focus?  

3 How is t h e m e  d e t e r m i n e d ?  

1A paragraph said to have no theme, used in their experiments~ Subjects found it very hard to 
comprehend or recall until it was given a theme by adding the heading Wash~r~g (2othes. 
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4 . 1 .  D i s c o u r s e  t h e m e  

To d e f i n e  t h e  t h e m e  of a d i s c o u r s e ,  we a p p e a l  t o  t h e  i n t u i t i o n  as  fo l lows:  The  
THEME o r  TOPIC of a d i s c o u r s e  is t h e  m a i n  e n t i t y  o r  c o n c e p t  t h a t  t h e  d i s c o u r s e  is 
ABOUT -- t h e  s u b j e c t  c e n t r a l  to  t h e  i d e a s  e x p r e s s e d  in  t h e  t e x t ,  " t h e  i d e a ( s )  a t  
t h e  f o r e f r o n t  of t h e  s p e a k e r ' s  m i n d "  ( A H e r t o n  1978:134) .  We u s e  t h i s  i n t u i t i v e  
d e f i n i t i o n  b e c a u s e  no  m o r e  r i g o r o u s l y  f o r m a l  o n e  is y e t  a g r e e d  on  u p o n  i n  
l i n g u i s t i c  s. 

A s i m p l e  e x a m p l e :  Is (4-1):  

(4-i) The boy is riding the horse. 

a statement about the boy or the horse? In this case, the answer seems to be 
clearly the former; the boy is the topic and is riding the horse is a comment 
about the topic. 2 As we shall see, however, the choice is not always as clear-cut 
as this. Much work has been done in attempting to capture precisely the con- 
cept of theme, and attempting to determine rules for deciding what the theme 
of a given text is. (See for example the papers in Li (1975).) 

Let us begin by sorting out our terminology. To the confusion of all, 
different workers have used different nomenclatures, often describing the same 
concept with different words, or different concepts with the same words. I 
suspect that the failure of some people working in the field to realize that they 
and their colleagues were not talking the same language has hindered progress 
in this area. The following table summarizes terminology used: 8 

The boy is r id ing  the horse U s e d  b y  

t o p i c  c o m m e n t  
t h e m e  r h e m e  
o ld  n e w  
g i v e n  n e w  

l o g i c a l  s u b j e c t  l o g i c a l  o b j e c t  4 
f o c u s  
p s y c h o l o g i c a l  p s y c h o l o g i c a l  

s u b j e c t  p r e d i c a t e  

Sga l l  e t  al (1973) 
H a l l i d a y  (1967)  
C h a f e  (1970) 
H a v i l a n d  a n d  C l a r k  (1974) ,  

C l a r k  a n d  H a v i l a n d  (1977) ,  
a n d  A l l e r t o n  (1978) 

C h o m s k y  (1965) 
S i d n e r  (1978a,  1978b)  
H o r n b y  (1972) 

2This is not the case in all contexts. If (4-1) were the answer to (i): 
(i) Who is riding the horse? 

then the boy would be the comment  and riding tlze horse the topic. 

8While the words in each column describe closely related concepts, it should not be inferred 
that  they are precisely synonymous. ]n particular, Halliday (1967) and Allerton (1978) draw a 
distinction between theme and old, and between rheme and new (see sec t ion  4.1.1). 

4.1 Discourse  t h e m e  
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(See Al le r ton  (1978) for a m o r e  d e t a i l e d  d i s c u s s i o n  of t e r m i n o l o g i c a l  confus ion . )  

In  th is  thes i s  I will follow Al le r ton  (1978) a n d  use  t he  words  t h e m e  a n d  topic 
i n t e r c h a n g e a b l y ;  b u t  ] will also n e e d  to  m a k e  a d i s t i n c t i o n  n o t  y e t  c o m m o n l y  
r e c o g n i z e d  expl ic i t ly  i n  the  n o m e n c l a t u r e  jungle :  I will u se  LOCAL THEME or  LOCAL 
TOPIC to  r e f e r  to  wha t  a SENTENCE is abou t ,  an d  GLOBAL THEME or GLOBAL TOPIC to 
r e f e r  to wha t  a DISCOURSE is a b o u t  a t  a given point .  These  two c o n c e p t s  o f t en  
coinc ide ,  b u t  f r e q u e n t l y  don ' t .  For  example ,  in  (4-2): 

(4-2) Nadia ' s  ch inch i l l a  is s h a p e d  like a p e a r  wi th  a b r u s h  for a tail. I ts  
t e e t h  a re  long, b u t  no t  ve ry  sharp .  

the  local  a n d  global  top ics  of the  f i r s t  s e n t e n c e  a re  b o t h  Nadia 's  ch inchi l la .  In  
t h e  s econd  s e n t e n c e  the  g lobal  t h e m e  is u n c h a n g e d  f rom the  f i r s t  s e n t e n c e ,  
while the  local  t h e m e  is now Nadia ' s  ch inch i l la ' s  tee th .  

There  a re  c u r r e n t l y  two m a j o r  p a r a d i g m s  in  i nve s t i ga t i ng  p r o b l e m s  of 
d i s cou r se  t h e m e .  The t h e o r e t i c a l  app roach ,  in i t i a l ly  c e n t r e d  in  Europe ,  uses  
i n t r o s p e c t i v e  l ingu i s t i c  analys is ,  a n d  is typif ied by  the  work of F i rbas  (1964), 
Sgall, Haji~ova and  Bene~ova (1973), Hal l iday (1967), Chafe (1970, 1972, 1975) 
and  m a n y  of the  p a p e r s  in  Li (1975). The e x p e r i m e n t a l  a p p r o a c h  uses  the  t e c h -  
n i q u e s  of p sycho l ingu i s t i c s ,  and  is typi f ied  by  the  work of H o r n b y  (1971, 1972) 
and  Johnson-La i rd  (1968a, 1968b). F i r s t  we will look a t  e a c h  p a r a d i g m  in  t u r n ,  
and  t h e n  a t  t h e i r  a p p l i c a t i o n s  in  c o m p u t a t i o n a l  ana lys i s  of l anguage .  

4 . 1 . 1 .  The l i n g u i s t i c  a p p r o a c h  

Chafe (1970:210-233, 1972) d i scusses  the  r e l a t i o n s h i p  b e t w e e n  t he  topic  of a 
s e n t e n c e  and  the  i n f o r m a t i o n  in i t  which is n o t  new. For  example ,  in  (4-1), i t  is 
a s s u m e d  t h a t  the  boy is a l r e a d y  be ing  t a l k e d  about ,  a nd  is t h e r e f o r e  the  topic,  
while the  new i n f o r m a t i o n  c o n v e y e d  is wha t  the  boy is doing, r id ing  the  horse ,  
and  th i s  is t h e r e f o r e  the  c o m m e n t .  Chafe d e s c r i b e s  given,  or old, i n f o r m a t i o n  
as t h a t  a l r e ady  " i n  the  a i r " ,  u s e d  as  a s t a r t i n g  po i n t  for  the  a d d i t i o n  of f u r t h e r  

i n f o r m a t i o n .  01d i n f o r m a t i o n  n e e d  n o t  be  expl ic i t ly  spoken;  5 i t  m a y  be some-  
t h ing  a s s u m e d  to  be  known  to b o t h  s p e a k e r  and  l i s t ene r .  For  example ,  if I 
c o m e  up to you  and  say (4-3): 

4The horse rather than is riding the horse is the logical object in Chemsky's nomenclature. 

5A common literary device, for example, is to begin a novel with a sentence that presumes in- 
formation, forcing the reader to immediately construct a mental frame containing this infor- 
mation, thereby plunging them straight into the story. 

A similar phenomenon occurs when sentences are presented in a contextual vacuum, as are 
most of the example texts in this thesis. A series of experiments by Haviland and Clark (t974) 
showed that people take lo~:~er to comprehend sentences which presume ungiven information, 
implying that time is taken to create or invoke the mental frame required to understand the 
sentence.  

4. 1.1 The l ingu i s t i c  approach  
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(4-3) Hi! Did you  h e a r  t h a t  Ross was a r r e s t e d  on  a m o r a l s  c h a r g e ?  

i t  is a s s u m e d  t h a t  we b o t h  know who Ross is. If I a dde d  t he  word again, i t  is 
also a s s u m e d  we know a b o u t  his p rev ious  a r r e s t ,  and  the  new i n f o r m a t i o n  t h a t  I 
a m  giving you  is t h a t  i t  h a p p e n e d  once  more .  

Hal l iday (1967) and  Al ler ton  (1978) re f ine  the  c o n c e p t  thus :  g iven  is wha t  
was be ing  s p o k e n  a b o u t  before ,  while t h e m e  is what  is be ing  s p o k e n  a b o u t  now, 
t h e s e  no t  n e c e s s a r i l y  be ing  the  s a m e  thing.  

The c o n c e p t  of t h e m e  has  b e e n  g e n e r a l i z e d  s o m e w h a t  by  Chafe (1972) to 
t h a t  of FOREGROUNDING; if the  topic  is what  is " i n  the  a i r" ,  t h e n  f o r e g r o u n d e d  
i t e m s  are  those  " o n  s t age" ;  t hey  a re  those  " a s s u m e d  to be  in  the  h e a r e r ' s  
c o n s c i o u s n e s s "  (Chafe 1972:50, 1974). When a lexical  i t e m  o c c u r s  in  a 
d i scourse ,  i t  a u t o m a t i c a l l y  b e c o m e s  f o r e g r o u n d e d  in  f u t u r e  o c c u r r e n c e s ,  says  
Chafe, un t i l  i t  r e t r e a t s  to the  wings t h r o u g h  lack of f u r t h e r  m e n t i o n .  How long 
th i s  r e t r e a t  t a k e s  is unc l ea r ,  and  p r o b a b l y  var ies  d e p e n d i n g  on o t h e r  i t e m s  
t ak ing  the  places ,  or  " s lo t s " ,  of p rev ious  ones.  Clearly, f o r e g r o u n d i n g  is ve ry  
similar to what we have been calling focusing. 

In verbal discourse, a lexical item is signalled as being the theme or as 
being in the foreground by vocal tone, stress and gesture, as well as by textual 
devices. We see in (4-4) and (4-5) that the comment is stressed and the theme 
is not: 

(4-4) 

(4-5) 

What is Nadia doing?  
Nadia is PRACTISING ACUPUNCTURE. 
*NADIA is p r ac t i s i ng  a c u p u n c t u r e .  

Who is p r a c t i s i n g  a c u p u n c t u r e ?  
NADIA is p r a c t i s i n g  a c u p u n c t u r e .  
*Nadia is PRACTISING ACUPUNCTURE. 

In written language the topic is usually indicated by syntactic, semantic and 
pragmatic cues, though italics or upper case may be used to simulate vocal 
s t ress .  

We see, then ,  t h a t  the  l inguis t ic  a p p r o a c h  a s s u m e s  t h a t  we have an  in tu i t ive  
idea of what topic is, and tries to formulate rules to formalize this idea. It has, 
however, yet to agree on any precise definition of theme, or produce any formal 
method for determining the theme of a sentence or discourse by computational 
analysis. 

4.1 .2 .  The p s y c h o l i n g u i s t i c  a p p r o a c h  

To determine what subjects THOUGHT the theme of a sentence was, Hornby 
(1971, 1972) used the following experimental procedure: A number of pairs of 
pictures were drawn with each picture having three components, two objects 
and an action. The action was the same in each of the pair. A typical pair 

4.1.2 The psycholinguistic approach 
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showed (a) an  I n d i a n  bu i ld ing  a t e p e e  and  (b) an  Esk imo  bu i ld ing  a n  igloo. For  
e a c h  pair ,  s u b j e c t s  were p r e s e n t e d  with s e n t e n c e s  which d e s c r i b e d  each  pic-  
t u r e  with p a r t i a l  c o r r e c t n e s s .  For  the  above pair ,  t yp ica l  s e n t e n c e s  were (4-6) 
and  (4-7): 

(4-6) The I n d i a n  is bu i ld ing  the  igloo. 

(4-7) The one who is bu i ld ing  the  igloo is the  Indian .  

S u b j e c t s  were a sked  to p ick  which p i c t u r e  each  s t i m u l u s  s e n t e n c e  "is about ,  
even  t h o u g h  i t  is no t  exac t ly  c o r r e c t "  (1972:637). In  the  above example ,  m o s t  
fe l t  t h a t  (4-6) was n e a r e s t  to (a) and  (4-7) to (b). The c o m p o n e n t  t h a t  is the  
s a m e  in  b o t h  p i c t u r e  and  s e n t e n c e  (here ,  I n d i a n  a nd  igloo r e spec t ive ly )  is t h e n  
a s s u m e d  to be the  psycholog ica l  sub jec t ,  or  local  t h e m e .  

H o r n b y  found  t h a t  the  t h e m e  of a s e n t e n c e  is no t  n e c e s s a r i l y  e i t h e r  the  
s y n t a c t i c  s u b j e c t  or  t he  f irst  i t e m  m e n t i o n e d ,  a r e s u l t  c o n t r a r y  to sugges t i ons  
t h a t  word o r d e r  d e t e r m i n e s  t h e m e  (HalIiday 1967) or  t h a t  case  r e l a t i o n s h i p s  
p lay  a role  i n d e p e n d e n t  of sur face  s y n t a x  (Fi l lmore  1968). 

4.1.3. Lacunae abounding 

Although m u c h  work has  b e e n  done  in  t he  a r e a  of t h e m e ,  t h e r e  is l i t t le  of sub-  
s t a n c e  to use.  The l ingu i s t i c  a p p r o a c h  has  se rved  to i n tu i t i ve ly  def ine  for us 
t he  c o n c e p t s  of t h e m e  and  fo reground ,  b u t  has  g iven us  no way to find t h e m  in  
a text ,  even  though,  as we will see, f inding t h e m  is a n e c e s s i t y  in  NLU. Simi-  
larly,  t he  p sycho l ingu i s t i c  a p p r o a c h  has  so far  shown us  where  no t  to look for 
ru l e s  a b o u t  t h e m e ,  b u t  has  n o t  he lped  us f ind t h e m .  

I bel ieve  t h a t  H o r n b y ' s  e x p e r i m e n t s  po i n t  us  in  the  r igh t  d i rec t ion :  the  
t h e m e  of a s e n t e n c e  is a f u n c t i o n  of, i n t e r  alia, b o t h  i t s  c o n s t r u c t i o n  a n d  the 
case  r e l a t i o n s h i p s  t h e r e i n ,  and,  if in  a con tex t ,  t h e n  of the  topic  of the  p rev ious  
s e n t e n c e  as well. It  t h e r e f o r e  r e m a i n s  to find th is  func t ion .  F r o m  th is  should  
follow ru l e s  for the  fo reg round ,  which  we c a n  use  in  dec id ing  w h e n  th ings  no 
l onge r  r e m a i n  in focus. Despi te  t he  s imp l i c i t y  with which it c a n  be s ta ted ,  th is  
goal  is, of course ,  a m a j o r  r e s e a r c h  p r o b l e m .  In t he  n e x t  c h a p t e r  we will look a t  
s o m e  r e c e n t  a p p r o a c h e s  to  it. 

4 , 2 .  W h y  f o c u s  a n d  t h e m e  a r e  n e e d e d  i n  a n a p h o r  r e s o l u t i o n  

Is a r e c e n c y  l i s t  r ea l l y  i n a d e q u a t e  as  a focus  for  a n a p h o r  r e s o l u t i o n ?  Does 
d i s cou r se  t h e m e  rea l ly  p lay  a ro le?  In th i s  s e c t i on  t will show t h a t  the  answer  
to b o t h  these  ques t i ons  is "yes" .  

4.2 Why focus  and theme are needed in  anaphor resolut ion 



THE NEED FOR DISCOURSE THEME 55 

Taking an oppos ing  view, Yor ick  Wilks (1975b) r e j e c t s  t h e  use  of t h e m e ,  
e x c e p t  as  a l a s t  r e s o r t ,  on  t h e  bas i s  of t he  following e x a m p l e s :  

(4-8) John  le f t  t he  window and  d r a n k  the  wine on t h e  tab le .  I_t was good.  

(4-9) John  le f t  t h e  window and d r a n k  the  wine on the  tab le .  I t  was b rown  
and round.  

(These  e x a m p l e s ,  t o g e t h e r  wi th  (4-10), will be r e f e r r e d  to  be low as t he  ' t a b l e '  
e x a m p l e s . )  In (4-8), i t  c l e a r l y  r e f e r s  to  t he  wine. In (4-9), t h i n g s  a r e  no t  so 
c lea r ;  Wilks says  t h a t  i t  m u s t  m e a n  t h e  table ,  and,  u n c o i n c i d e n t a l l y ,  t h e  ana -  
p h o r  r e s o l u t i o n  c o m p o n e n t  of his  n a t u r a l  l a n g u a g e  s y s t e m  c o m e s  to  t h e  s a m e  
conc lus ion ,  us ing  t h e  m e t h o d  of " p r e f e r e n c e  s e m a n t i c s "  (see  s e c t i o n  3. i .7),  
w h e r e b y  t h e  t ab l e  is c h o s e n  as the  r e f e r e n t  on t h e  g r o u n d s  t h a t  i t  is m u c h  
m o r e  l ike ly  to be  b r o w n  and  r o u n d  t h a n  t h e  window or  t he  wine. S ince  t h e  wine 
(bu t  n o t  t he  t ab le )  is t h e  t h e m e  he re ,  Wilks c o n c l u d e s  t h a t  we c a n  t h e r e f o r e  
" r e j e c t  all s imp le  so lu t ions  b a s e d  on [ t h e m e ]  ' '6 (1975b:68). 

The p r o b l e m  is t h a t  Wilks's i n t e r p r e t a t i o n  of t h e  s e n t e n c e  is wrong,  or  a t  
b e s t  id io lec t i c .  In m y  id io lec t ,  (4-9) cou ld  only b e  d e s c r i b i n g  t h e  wine as b rown  
and r o u n d  ( a d j e c t i v e s  which  m a k e  as m u c h  s e n s e  as m a n y  of t h e  o t h e r  t e r m s  
o f t e n  app l i ed  to  wine).  7 I n f o r m a n t s ,  s p e a k e r s  of A m e r i c a n  and  A u s t r a l i a n  
English,  ag r eed .  One d e s c r i b e d  (4-9) as an absu rd i ty ,  and w h e n  to ld  t h a t  i t  
m e a n t  t he  t ab l e  r e p l i e d  t h a t  t h a t  poss ib i l i t y  had  n o t  e v e n  o c c u r r e d  to t h e m .  
When I i n c l u d e d  (4-9) in a c o n f e r e n c e  p r e s e n t a t i o n  (Hi rs t  1977a), t he  a u d i e n c e  
l a u g h e d  a t  it. Clearly,  (4-9) is i l l - fo rmed.  8 

E x a m p l e  (4-9) is i l l - fo rmed  b e c a u s e  w h e n  i t  is e n c o u n t e r e d  in t he  t ex t ,  the 
table is no l o n g e r  in focus;  t h a t  is, i t  c a n n o t  be r e f e r r e d  to  a n a p h o r i e a l l y ,  

~ h e  word in brackets was originally focus; where Wilks uses this term, he apparently means 
discourse theme, topic, or focus el attentlon. To avoid confusion with our sense of the word 
focus, 1 have amended this quotation. 

7Compare Lehrer (1975), who showed that many oenological terms contain zero bits of infor- 
mation. 

8This points out the danger, well known in linguistics but perhaps not in artificial intelligence, 
of losing one's intuition for even one's native language. (Spencer (1978) has shown that 
linguists have quite different intuitions regarding grammaticality and acceptability from non- 
linguists.) When generating sample sentences to demonstrate a point about the nature of 
language, it is surprisingly easy to come up with ill-formed or marginal sentences .without being 
aware of the fact, (See also Carroll and Bever (1978), whose experiments suggest that linguis- 
tic intuition varies with context and mental state, including degree of self-awareness.) It is 
therefore advisable to at least test examples on informants (namely, long-suffering non-linguist 
friends) before using them. I have done this with important and/or contentious examples in 
this thesis, but nevertheless do not believe that ] am necessarily innocent of generating ill- 
formed sentences myself. This is why l have, throughout this thesis, where possible, taken my 
examples from "real-world text", and given a complete citation of the source. Nevertheless, 
real-world text is sometimes suspect - people inadvertently write sentences they themselves 
would not accept, and some people are just plain illiterate - and i n  some instances I have 
marked real-world text used in this thesis as ill-formed when it grated my idiolect. (In section 
7.8, I address the question of better alternatives for obtaining or testing linguistic data,) 

A related problem is that of idioleets~ Some examples in this thesis were acceptable to 
some but not all informants (all such examples are so noted). ] concede that my difference 
here with Wilks may be merely idiolectie; however, his idioleet appears to be in a small minori- 
ty (not that that proves anything). 

4.2  Why geocus and  t h e m e  are n e e d e d  in  a n a p h e r  r e s o l u t i o n  
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n o t w i t h s t a n d i n g  t h a t  o n l y  a p e r i o d  s e p a r a t e s  i t  f r o m  t h e  it.  (We wil l  s e e  i n  s e c -  
t i o n  5 .1 .2  a n  e x p l a n a t i o n  of  w h y  t h i s  h a p p e n s . )  C l e a r l y ,  a n  a n a p h o r  r e s o l v e r  w i t h  
n o t h i n g  m o r e  t h a n  a h i s t o r y  l i s t  o r d e r e d  b y  r e c e n c y  w o u l d  fa i l  t o  f i nd  (4-9)  i l l-  
f o r m e d ;  9 a s i m i l a r  l a n g u a g e  g e n e r a t o r  c o u l d  e r r o n e o u s l y  p r o d u c e  i t .  M o r e o v e r ,  
t h e  r e c e n c y - l i s t  a p p r o a c h  w o u l d  s p u r i o u s l y  c o n s i d e r  (4 -10)  a m b i g u o u s ,  t h o u g h  
i t  i s n ' t :  

(4 -10)  J o h n  p i c k e d  u p  t h e  t o y  o n  t h e  t a b l e .  I t  w a s  m a d e  of w o o d .  

a n d  t h e n  c h o o s e  t h e  w r o n g  " p o s s i b i l i t y " ,  n a m e l y  t h e  t a b l e  b e i n g  w o o d e n ,  o n  
g r o u n d s  of g r e a t e r  r e c e n c y  a n d  e q u a l  r e a s o n a b l e n e s s .  

To s h o w  t h a t  t h e  a r g u m e n t  a b o v e  d o e s  n o t  r e s t  s o l e l y  o n  t h e  i d i o l e c t i c  
a c c e p t a b i l i t y  o r  n o t  of (4-9) ,  h e r e  i s  a n o t h e r  e x a m p l e :  

( 4 - 1 1 ) I f  a n  i n c e n d i a r y  b o m b  d r o p s  n e a r  y o u ,  d o n ' t  l o s e  y o u r  h e a d .  P u t  i t  
i n  a b u c k e t  a n d  c o v e r  i t  w i t h  s a n d .  10 

T h e r e  a r e  o n l y  two  c a n d i d a t e s  f o r  t h e  f i r s t  i t  h e r e :  an  i n c e n d i a r y  bomb a n d  
y o u r  head. S e m a n t i c s  a n d  w o r l d  k n o w l e d g e  i n d i c a t e  t h e  f o r m e r ,  a s  i t s  s p e a k e r  
p r e s u m a b l y  i n t e n d e d ,  y e t  t h e  l a t t e r  u n a m b i g u o u s l y  " s o u n d s  l i k e "  t h e  c o r r e c t  
r e f e r e n t  d e s p i t e  t h e  n o n s e n s e  r e s u l t i n g ;  a n d  t h e r e i n  l i e s  t h e  j e s t .  T h a t  y o u r  
head  is  t h e  r e f e r e n t  d e s p i t e  t h e  p r e s e n c e  of a b e t t e r  c h o i c e  m e a n s  t h a t  t h e  
b e t t e r  c h o i c e  v i o l a t e d  o t h e r  c o n s t r a i n t s  w h i c h  p r e v e n t e d  i t  e v e n  b e i n g  c o n -  
s i d e r e d  as  a c a n d i d a t e  i n  t h e  r e s o l u t i o n .  T h e s e  c o n s t r a i n t s  a r e  t h o s e  of f o c u s :  
an  i n c e n d i a r y  bomb  w a s  n o t  p r o p e r l y  i n  f o c u s  a t  t h e  t i m e  of t h e  f i r s t  i t  a n d  
t h e r e f o r e  w a s  n o t  a v a i l a b l e .  H o w e v e r ,  y o u r  head  a p p e a r s  t o  b e  t h e  t o p i c  of t h e  
s e n t e n c e  d e s p i t e  t h e  n e e d  t o  f r a c t u r e  t h e  i d i o m a t i c  e x p r e s s i o n ,  a n d  i s  i p s o  
f a c t o  t h e  " d o m i n a n t "  i t e m  i n  f o c u s .  1t W h e n  p r e s e n t e d  w i t h  (4 -11) ,  Wi lk s ' s  
p r e f e r e n c e  s e m a n t i c s  p r o g r a m  w o u l d  n o t ,  I t h i n k ,  s e e  t h e  h u m o u r ,  b u t  w o u l d  
w r o n g l y  c h o o s e  t h e  b o m b  as  t h e  r e f e r e n t  of i t .  

T h e  a b o v e  d i s c u s s i o n  d e m o n s t r a t e s  t h a t  f o c u s  is a n  i n t e g r a l  p a r t  of 
l a n g u a g e  ( o r  a t  l e a s t  of E n g l i s h ) .  A ny  a n a p h o r a  r e s o l u t i o n  s y s t e m  s h o u l d  t h e r e -  
f o r e  t a k e  i t  i n t o  a c c o u n t ;  f a i l u r e  t o  d o  s o  will r e s u l t  i n  t h e  w r o n g  a n s w e r s .  

A s e c o n d  r e a s o n  f o r  m a i n t a i n i n g  a f o c u s  i s  t h a t  w i t h o u t  i t  t h e  n u m b e r  of  
p o s s i b l e  r e f e r e n t s  g r o w s  w i t h  t h e  l e n g t h  of  t h e  t e x t .  C l e a r l y  a n  NLU s y s t e m  

9An impor tan t  point  re levant  here  is the  comprehens ion  of ill-formed sentences:  humans  can  
do it in many cases, and it is desirable for compute r  na tu ra l  language unders t anders  to do so 
too. Baranofsky (t970), for example, gave heuris t ics  for resolving the relat ive pronoun in sen- 
tences  such as (i): 

(i) *A man  went to the" fair who lost his mind. 
Wilks might  therefore  defend his sys tem as one which has  the  bonus advantage of unders tand-  
ing ill-formed sentences .  But then  he could not  re jec t  theme-based  resolut ion on the basis of 
(4-9). In addition, we surely want such  a sys tem to try all possible well-formed in te rpre ta t ions  
first, and flag a sen tence  for which it is forced to make an  assumpt ion of ill-formedness. 

10This tex t  is of obscure  origin, bu t  is usually alleged to have come from a Bri t ish air  raid pre- 
caut ions leaflet during World War IL 

11Se e sect ion 5.1 for suppor t  for this  assert ion.  

4.2  Why f o c u s  a n d  t h e m e  are n e e d e d  i n  anaph o r  r e s o l u t i o n  
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a t t e m p t i n g  to  r e a d  a sc ien t i f ic  pape r ,  for example ,  shou ld  not ,  on  the  f o u r t h  
page,  look b a c k  over  all e n t i t i e s  evoked  by  the  e n t i r e  p r e c e d i n g  t e x t  for  t he  
m o s t  r e a s o n a b l e  a n t e c e d e n t  for  a n  anaphor .  But,  as  should  be c l e a r  by  now, a 
s imple  shif t  r eg i s t e r ,  saving the  l a s t  n poss ib le  a n t e c e d e n t s  or  t hose  f rom t he  
l a s t  n s e n t e n c e s ,  is n o t  enough.  

We now ag ree  t h a t  focus  is n e c e s s a r y .  The followin~ e x a m p l e s  d e m o n s t r a t e  
t h a t  d i s cou r se  THEME plays  a role  in  focus:  

(4-12) Nadia  has t i ly  swallowed the  l icor ice ,  a nd  followed Ross to  the  b a t h -  
room. She s t a r e d  in  d isbel ief  a t  the  w a t e r  c o m i n g  out  of the  tap;  i~ 
was black.  

Wilks's p r e f e r e n c e  s e m a n t i c s  s y s t e m  will (as far  as  ] c a n  d e t e r m i n e  f rom his 
1975b paper )  choose  l icor ice  over w a t e r  as the  r e f e r e n t  of i t ,  b e c a u s e  l icor ice  
is m o r e  l ikely t h a n  wa t e r  to be black.  The l icor ice  should  have b e e n  d i s c a r d e d  
f rom focus by the  end  of the  f i rs t  s e n t e n c e  of (4-t2).  It  is out  of focus  b e c a u s e  
i t  is u n r e l a t e d  to the  d i scourse  topic  or t h e m e ,  the  s t r a n g e  e v e n t s  in  the  b a t h -  
room,  a t  t he  po in t  the  a n a p h o r  occurs .  

Now c o n s i d e r  th is  text ,  f rom Wheats 12 in  which  the  p r e s i d e n t  of G e ne r a l  
Motors d i scusses  with his wife c h a r g e s  b r o u g h t  a ga i n s t  the  m o t o r  i n d u s t r y  by 
Vale, a Ralph N a d e r - l i k e  c h a r a c t e r :  

(4-13) She c o n t i n u e d ,  u n p e r t u r b e d ,  "Mr Vale quo tes  the  Bible a b o u t  air  
po l lu t ion . "  

"Fo r  Chr i s t ' s  sake! Where does the  Bible say a n y t h i n g  a b o u t  
t h a t ? "  

"Not  Chr i s t ' s  sake,  dear .  I t ' s  in  the  01d T e s t a m e n t . "  
His cu r io s i t y  a roused ,  he growled.  "Go ahead,  r e a d  it. You 

i n t e n d e d  to, anyway."  
" F r o m  J e r e m i a h , "  Coralie said.  " ' A n d  I b r o u g h t  you  in to  a p len-  

t i ful  c o u n t r y ,  to e a t  the  f ru i t  t he r e o f  a nd  the  goodnes s  thereof ;  b u t  
when  ye e n t e r e d  ye defi led m y  land,  a n d  m a d e  m i n e  h e r i t a g e  a n  
a b o m i n a t i o n . '  " She p o u r e d  m o r e  coffee for t h e m  both .  "'t do t h i n k  
t h a t ' s  r a t h e r  c lever  of h i m . "  

Vale is st i l l  ava i lab le  to  Coralie in h e r  c o n v e r s a t i o n  as  an  a n t e c e d e n t  for  "h im" 
a f t e r  e igh t  i n t e r v e n i n g  s e n t e n c e s  of the  c o n v e r s a t i o n ,  a n d  he r  a n a p h o r  is qui te  
c o m p r e h e n s i b l e  to  us  in  t he  w r i t t e n  r e p o r t  of t he  c o n v e r s a t i o n ,  d e s p i t e  t e n  
i n t e r v e n i n g  s e n t e n c e s  which c o n t a i n  two o t h e r  poss ib le  r e f e r e n t s  - t he  
p r e s i d e n t  of Genera l  Motors and  J e r emiah .  This is poss ib le  b e c a u s e  Mr Vale a n d  
his  q u o t a t i o n  is t he  topic  of the  whole c o n v e r s a t i o n .  I t  m a y  be o b j e c t e d  t h a t  
t h e r e  is no  poss ib le  confus ion  - Vale is the  only  r e f e r e n t  for  h i m  t h a t  m a k e s  
sense ;  in  p a r t i c u l a r ,  Coralie would no t  r e f e r  to  h e r  h u s b a n d  in  the  t h i r d  p e r s o n  
when  a d d r e s s i n g  him. But  as we saw with (4-9) a n d  (4-11), " m a k i n g  s e n s e "  is 
no t  enough.  In any  case,  i t  is non- t r iv i a l  to exc lude  the  i n t e r p r e t a t i o n  in  which  
h i m  m e a n s  Je remiah ,  and  Coralie is c o m m e n t i n g  on s o m e t h i n g  like the  c l eve r  

12Halley, Arthur. Whee/s. NewYork, 1971, page 2. Quoted by Hobbs (1977). 

4 .2  Why f o c u s  and  t h e m e  are n e e d e d  i n  a n a p h o r  r e s o l u t i o n  
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use  of l anguage  in t h e  quo ta t ion .  It  is also a p p a r e n t  t h a t  t he  r e f e r e n c e  is to  Mr 
Vale as  a c o n c e p t  in c o n s c i o u s n e s s  r a t h e r  t h a n  t h e  words  Mr Vale, which  a re  
a l m o s t  c e r t a i n l y  f o r g o t t e n  by the  r e a d e r  by  t h e  t i m e  t h e  r e f e r e n c e  occu r s .  

H e r e  is a n o t h e r  e x a m p l e  of r e f e r e n c e  to  d i s c o u r s e  top ic :  

( 4 - 14 ) Dea r  Ann :  No l e c t u r e s  on m o r a l i t y ,  p l ease ,  I ' m  n o t  ask ing  you  
w h e t h e r  or  n o t  I should  c o n t i n u e  to  s l e ep  wi th  th is  man .  I have  
a l r e a d y  d e c i d e d  t h a t  he  is b e t t e r  t h a n  no th ing .  Now to t h e  p r o b l e m :  

The guy ' s  t oena i l s  a r e  l ike r a z o r  b lades .  I ge t  up s o m e  m o r n i n g s  
and feet  l ike I 've  b e e n  s t a b b e d .  I have  m e n t i o n e d  this  to h im a few 
t imes ,  b u t  he  does  no th ing  a b o u t  it. I n e e d  help.  - CLAWED-A- 
PLENTY 

A ns w er :  Buy King Kong a p a i r  of t oena i l  sc i ssors .  Be e x t r a  g e n e r o u s  
and offer to  t r i m  t h e m  for  him.  If he r e fuses ,  ins i s t  t h a t  he  s l eep  
with his socks  on - or  m o v e  to  a n o t h e r  bed.  is  

T h e m  is t h e  t o e n a i l s  in ques t ion ,  t he  top ic  of t he  s e c o n d  and t h i r d  p a r a g r a p h s ,  
b u t  n o t  t h e  a c t u a l  t e x t  the g u y ' s  toenai ls ,  which  is t oo  fa r  b a c k  to  be  r e c a l l e d  
word  fo r  word. Nor is t h e m  a s t r a i n e d  a n a p h o r  in to  toenai l  sc issors ,  as t he  
r e f e r e t i c e  is i l l - fo rmed  if t h e  f i r s t  two s e n t e n c e s  of t h e  a n s w e r  a r e  t a k e n  ou t  of 
c o n t e x t .  (In pass ing,  we also n o t i c e  in (4-14) t he  e p i t h e t  King Kong, which  
r e q u i r e s  a l a rge  a m o u n t  of wor ld  k n o w l e d g e  and  i n f e r e n c e  to  r e c o g n i z e  and  
c o m p r e h e n d . )  

Lastly,  c o n s i d e r  th is  t ex t :  

(4-15) The winning s p e c i e s  would  have  a g r e a t e r  a m o u n t  of c o m p e t i t i v e  
abi l i ty  t h a n  the  l o se r  as  far  as t h a t  r e s o u r c e  axis of t he  n -  
d i m e n s i o n a l  n i c h e  is c o n c e r n e d  (e.g. i t  would be m o r e  a d a p t e d  to 
using t h a t  r e s o u r c e  in t h a t  p a r t i c u l a r  hab i t a t ) .  14 

Not  only is the w i n n i n g  spec ies  t he  loca l  t h e m e  and  t h e  a n t e c e d e n t  of it, b u t  i t  
is t h e  only i t e m  in focus .  None of t h e  m o r e  r e c e n t  NPs - a g re a t e r  a m o u n t ,  a 
g r e a t e r  a m o u n t  o f  c o m p e t i t i v e  abi l i ty ,  c o m p e t i t i v e  abil i ty ,  the loser, that  
r e s o u r c e  axis,  the n - d i m e n s i o n a l  n iche ,  t ha t  r e source  ax is  o f  the n - d i m e n s i o n a l  
n i che  -- c a n  be  r e f e r r e d  to  by th is  i t  r e g a r d l e s s  of t h e  t e x t  t h a t  follows it. That  
is, t h e r e  is NO t e x t  wh ich  cou ld  r e p l a c e  the  t e x t  a f t e r  i t  in (4-15) and m a k e  a 
w e l l - f o r m e d  s e n t e n c e  in  which  i t  r e f e r s  to  one of t he  m o r e  r e c e n t  NPs.15 

18From: Landers, Ann. [Advice column]. Th~ Vgncouvev sitn, 11 August 1978, page B5. 

14From: Mares, M A. Observation of Argentine desert rodent ecology, with emphasis on water 
relations of ellgr,~odont4a typus, in: I Prakash and P K Ghosh (editors). Rodents i,n desert en- 
vironments (= Monographiae bJologicae 28). The Hague: Dr W Junk b v Publishers, 1975. 

15For support for this type of assertion, see section 5.6. 

4 .2  Why f o c u s  and  t h e m e  are n e e d e d  i n  anaphor  r e s o l u t i o n  
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4.3. Can focus ing  be t a m e d ?  

I m p l i c i t  in t h e  p r e c e d i n g  d i s cus s ion  is t h e  a s s u m p t i o n  t h a t  g iven  any  p o i n t  in a 
t e x t  t h e r e  is a s e t  of focus  se t s  a s s o c i a t e d  wi th  t h a t  point .  It  shou ld  be  c l e a r  
f r o m  our  e x p o s i t i o n  so far  t h a t  th is  is i n d e e d  t h e  case .  What is n o t  so c l e a r  is 
how we c a n  know the  c o n t e n t s  of t h e s e  focus  se ts .  Fo r  e x a m p l e ,  if t h e  p o i n t  is a 
p ronoun ,  P ,  we a re  i n t e r e s t e d  in knowing t h e  c o n t e n t s  of t h e  n o m i n a l  focus  s e t  
F n ,  which  cons i s t s  of all t hose  c o n c e p t s  t h a t  P cou ld  r e f e r  to for  s o m e  following 
tex t .  More fo rmal ly ,  F n is a f u n c t i o n  of P and  t h e  p r e c e d i n g  t e x t  t de f ined  by: 

(4-16) F~(t ,P) = ~% I n is a noun phrase contained in t, or a concept 
evoked by t, and there exists t" such that tPt" is well-formed 
English text in which P refers to n.} 

At any  g iven  t i m e ,  t h e  nomina l  focus  s e t  F n c o n t a i n s  z e r o  o r  m o r e  e n t i t i e s  - 
f o r e g r o u n d e d  i t e m s  - which  a re  poss ib le  r e f e r e n t s  for  anaphor s .  When a p ro-  
n o m i n a l l y  r e f e r e n t  a n a p h o r  n e e d s  reso lv ing ,  one  of s e v e ra l  cases  c a n  occu r :  

1 The re  is e x a c t l y  one n o u n  p h r a s e  in F n which  fits t he  bas ic  s y n t a c t i c  and  
s e l e c t i o n a i  c o n s t r a i n t s  (see  C h a p t e r  6); i t  is c h o s e n  as t he  r e f e r e n t .  

2 The re  a r e  no su i t ab le  m e m b e r s  of F~; t h e n  e i t h e r  t he  a l l eged  a n a p h o r  is 
r e a l l y  a c a t a p h o r  or  exophor ,  or  t h e  s e n t e n c e  is i l l - fo rmed .  

3 T h e r e  is m o r e  t h a n  one  s u i t a b l e  m e m b e r  of Fn;  t h e n  e i t h e r  (a)  we n e e d  to 
c h o o s e  one  of t h e s e  poss ib i l i t i es ,  or  (%) t h e  s e n t e n c e  is amb iguous .  

Case 3 ( a )  is t he  one of m o s t  i n t e r e s t  he re .  Many a p p a r e n t  a m b i g u i t i e s  c a n  be 
r e s o l v e d  by knowing what  t he  top ic  is. We have  a l r e a d y  s e e n  one  e x a m p l e  of 
this: 

(4-17) Ross asked Daryel to hold his books for a minute. 

This is unambiguous in most idiolects because the topic indicates that h@ 
means Ross's. In general, the present topic is the default referent, and this is 
why we would like to be able to determine the topic of a sentence. 

The definition of F n above is clearly not of much use computationally, as it 
begs the question: it assumes the anaphor resolution capability of which it is 
itself a part. Therefore, if we intend to make use of focusing, we will need 
other, easier, rules to determine the contents of the focus sets. It is likely that 
such rules exist - humans, after all, have no problems - but finding them may 
be difficult. However, we have no choice but to search. 

Let's summarize: In this chapter, I have tried to show that focus and theme 
are necessary in anaphora resolution, and that they are closely related. In the 
next chapter, we will look at the nature of this relationship and at some 
attempts to discover rules for focus. 

4.3 Ca~ j'oc~s£~g be tamed? 


