
Chapter 6 

CONSTRAINTS AND DEFAULTS IN ANAPHOR RESOLUTION 

There  is, of c o u r s e ,  no f i rm dividing l ine b e t w e e n  t h e  a c t  of d e c i d i n g  what  the  
c a n d i d a t e s  for  an  a n a p h o r ' s  a n t e c e d e n t  a r e  and  t h e  a c t  of dec id ing  a m o n g  
t h e m ;  i t  all d e p e n d s  on  how m u c h  i n f o r m a t i o n  t h e r e  is to  l imi t  t h e  poss ib i l i t i e s  
du r ing  t h e  s ea r ch .  We c a n  i m a g i n e  a t  one  e x t r e m e  a two-pass  s y s t e m  which  
c o m p u t e s  w h e n  n e c e s s a r y ,  o r  a lways  m a i n t a i n s ,  a focus  as we have  d i s c u s s e d  
above,  and  t h e n  c h o o s e s  a m o n g  t h e m  w h e n  n e c e s s a r y ,  a n d  a t  t h e  o t h e r  
e x t r e m e  a o n e - p a s s  s y s t e m  which  app l i e s  b o t h  focus  and a n a p h o r - s p e e i f i e  con-  
s t r a i n t s  to  e a c h  e n t i t y  w h e n  looking for  a p a r t i c u l a r  r e f e r e n t .  C o m b i n a t i o n  
a p p r o a c h e s  a r e  also poss ib le .  I know of no e v i d e n c e  f avour ing  one  of t h e s e  
a p p r o a c h e s  o v e r  t he  o t h e r s  on  t h e o r e t i c a l  g r o u n d s ,  n o r  is i t  c l e a r  w h e n  e a c h  is 
t h e  m o s t  e o m p u t a t i o n a l l y  e f f ic ien t .  

So fa r  in th i s  thes i s ,  ] have  t a c i t l y  a s s u m e d  t h a t  in d e t e r m i n i n g  t h e  cand i -  
d a t e s  - t he  focus  - we h a v e  no i n f o r m a t i o n  a b o u t  a p a r t i c u l a r  a n a p h o r  
o c c u r r e n c e ,  b u t  a r e  r a t h e r  g e n e r a t i n g  the  m a x i m a l  s e t  of e n t i t i e s  t h a t  s o m e  
a n a p h o r  cou ld  r e f e r  to a t  the  p r e s e n t  po in t  in t h e  t ex t .  In th i s  c h a p t e r ,  now, I 
c o n s i d e r  t h e  add i t i ona l  c o n s t r a i n t s  i m p o s e d  by hav ing  i n f o r m a t i o n  on a p a r t i c -  
u l a r  a n a p h o r  t h a t  n e e d s  reso lv ing ,  and the  p r o b l e m  of d e f a u l t  r e f e r e n t s .  It is 
u n i m p o r t a n t  to t he  p r e s e n t  d i s cus s ion  a t  wha t  po in t  a n a p h o r - s p e e i f i e  i n fo rma-  
t i on  is used.  

Many a n a p h o r - s p e c i f i c  f a c t o r s  have  b e e n  d i s c u s s e d  e a r l i e r  in th is  thes is ;  in 
t h e s e  cases ,  t h e  r e a d e r  is r e f e r r e d  b a c k  to  t he  a p p r o p r i a t e  s ec t ions .  

6.1. Gender and n u m b e r  

While g e n d e r  and  n u m b e r  a r e  s t r o n g  c o n s t r a i n t s  on r e f e r e n c e ,  we saw in sec -  
t i on  2.3.1 t h a t  t h e y  a re  n o t  abso lu t e :  a p lu ra l  a n a p h o r  c a n  h a v e  a s ingu la r  
a n t e c e d e n t ,  a f e m i n i n e  one  a m a s c u l i n e  a n t e c e d e n t ,  and so for th .  

6.2. Syntactic constraints 

Linguists have discovered many syntactic constraints on anaphoric reference; 
see section 3.2.2. 
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6.3. I n f e r e n c e  and  world k n o w l e d g e  

In s e c t i o n s  2.4.2 a n d  3.2.6, we saw how wor ld  k n o w l e d g e  a n d  i n f e r e n c e  m a y  n e e d  
to  be  app l i ed .  

6 . 4 .  P a r a l l e l i s m  

C o n s i d e r  t h e  following t ex t s :  

(6-1) Ross l i ke s  hi_ss (1) b e e r  a n d  Darye l  hi__ss (~) c a r r o t  ju ice ,  b u t  B r u c e  s w e a r s  
by  his  (3) S a m o a  F o g c u t t e r  (two p a r t s  gin, one  p a r t  r e d  wine).  

(6-2) Roger  m a k e s  some  g r e a t  d r i n k s  a t  h o m e .  Ross l ikes  hi__ss(0 b e e r  a n d  
Darye l  his  (2) c a r r o t  ju ice ,  b u t  B r u c e  s w e a r s  b y  hi_ss(3) S a m o a  
Fogcutter. 

In each Iz/s refers to the immediately preceding name, and in the additional 
context of (6-3), each refers to Roger. That each h/s is dealt with in the same 
way, in a certain sense, is the not uncommon linguistic phenomenon PARALLEL- 
ISM. Parallelism can operate at both the syntactic and semantic levels. Its 
effects are quite strong: there is, I conjecture, NO context in which can be 
embedded such that the hiss aren't dealt with in a parallel manner (in which 
h/s (I) is someone in a previous sentence, his (2) is Daryel, and h@ (3) is Ross, for 
example). 

Clearly, an anaphor resoIver needs a knowledge of parallelism, although I 
am not aware of any attempt to formalize the phenomenon, let alone imple- 
ment it~ Note that parallelism is particularly important in resolving surface 
count anaphora (see section 2.3.2). 

6 .5 .  T h e  p r e f e r r e d  a n t e c e d e n t  a n d  p l a u s i b i l i t y  

In s e c t i o n  3.6, when  d i s c u s s i n g  t h e  p r o b l e m s  of a m b i g u o u s  t e x t ,  I i n t r o d u c e d  
t h e  n o t i o n  of a PREFERRED or  DEFAULT ANTECEDENT. The p r e f e r r e d  a n t e c e d e n t  r u l e  
s ays  "If you c a n n o t  d e c i d e  on a s ingle  ' r i g h t '  a n t e c e d e n t  for  t h e  r e f e r e n c e ,  
c h o o s e  f r o m  the  u n e l i m i n a t e d  c a n d i d a t e s  t he  one  t h a t  has  qua l i t y  X in t he  
g r e a t e s t  p r o p o r t i o n ;  if no c a n d i d a t e  h a s  s i gn i f i c an t l y  m o r e  of qua l i t y  X t h a n  t h e  
o t h e r s ,  t r e a t  t he  s e n t e n c e  as  g e n u i n e l y  a m b i g u o u s " .  In th i s  s ec t ion ,  I will look  
a t  t h e  n a t u r e  of qua l i t y  X, a n d  will s t a r t  by  i m m e d i a t e l y  p r e j u d i c i n g  t h e  d i s c u s -  
s ion  by  giving X t h e  n a m e  PLAUSIBILITY. 

Le t  us  f i r s t  r e c a l l  two p o t e n t i a l l y  a m b i g u o u s  e x a m p l e s  f r o m  s e c t i o n  2.6: 

6. 5 The p r e f e ~ r e  d a n t  e c e d e ~ t  a n d  p l a u s i b i l i t y  
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(6-3) Daryel  to ld  Ross he (1) was t he  ug l ies t  p e r s o n  h_~e (2) knew of. 

(6-4) The FBI 's  role is to  e n s u r e  our  c o u n t r y ' s  f r e e d o m  a n d  be  ever  wa tch-  
ful of t hose  who t h r e a t e n  it .  

The de fau l t  i n t e r p r e t a t i o n  of (6-3) is t h a t  Daryel  is i n su l t ing  Ross (heO) = Ross,  
he(2) = Davyel), r a t h e r  t h a n  be ing  se l f -c r i t i ca l  (heO) = he(2) = Daryel).  This m a y  
be s imply  b e c a u s e  i n su l t i ng  b e h a v i o u r  is m o r e  c o m m o n  t h a n  open ly  se l f -c r i t ica l  
b e h a v i o u r  with r e s p e c t  to p e r s o n a l  a p p e a r a n c e  in  w e s t e r n  Eng l i sh - speak ing  cul-  
t u re s .  That  is, an  i n s u l t  is t he  m o s t  p l aus ib le  i n t e r p r e t a t i o n  of (6-3), a nd  the  
c o r r e s p o n d i n g  a n t e c e d e n t s  a re  c h o s e n  accord ing ly .  S imi lar ly ,  in  (6-4), i f  is 
m o r e  p l aus ib ly  o u r  c o u n t r y  or our  c o u n t r y ' s  f r e e d z m  t h a n  the F B I  or the FBI ' s  
vole. 

Moreover,  Kirby (1977, 1979) has  shown in  p syeho l ingu i s t i c  e x p e r i m e n t s  
t h a t  p l aus ib i l i t y  of m e a n i n g  is a f ac to r  in the  t i m e  t a k e n  to u n d e r s t a n d  a s t r u c -  
t u r a l l y  a m b i g u o u s  s e n t e n c e  - a m b i g u o u s  s e n t e n c e s  lacking  a single,  obviously 
m o s t  p laus ib le  i n t e r p r e t a t i o n  t ake  longer .  This sugges t s  t h a t  p laus ib i l i ty  cou ld  
also be  r e l e v a n t  to  a m b i g u o u s  a n a p h o r s .  1 

P l aus ib i l i t y  differs f rom o t h e r  c o n s t r a i n t s  m o s t l y  in  i t s  weakness .  For  
example ,  t he  g e n d e r  c o n s t r a i n t s  t h a t  m a k e  (6-5) so bad:  

(6-5) *Sue found  h imse l f  p r e g n a n t .  

c an  be b r o k e n  in  c e r t a i n  cases  (see 2.3.1), b u t  in  m o s t  c o n t e x t s  are  very  s t rong  
and  no t  rea l ly  a m a t t e r  of degree .  P laus ib i l i ty ,  on the  o t h e r  hand ,  IS a m a t t e r  
of degree ,  and  always r e q u i r e s  e v a l u a t i o n  re la t ive  to the  o t h e r  possibi l i t ies .  

Is p l aus ib i l i t y  the  on ly  f ac to r  ( o t h e r  t h a n  t h e m e ,  of course )  in  ass ign ing  the  
de fau l t  a n t e c e d e n t ?  Or converse ly ,  is t h e r e  a wel l - formed a n a p h o r i c a l l y  a m b i -  
guous  t e x t  in  which a p r e f e r r e d  a n t e c e d e n t  ex is t s  b u t  is n e i t h e r  the  t h e m e  n o r  
the  c a n d i d a t e  t h a t  gives the  t e x t  i ts  m o s t  p l aus ib le  r e a d i n g ?  I have no t  b e e n  
able  to c o n s t r u c t  such  an  example ,  b u t  am no t  willing to a s s e r t  t h a t  none  exist .  
If t h e y  do exist ,  t h e y  are  p r o b a b l y  r a r e  e n o u g h  for an  NLU to ignore  with r ea -  
sonab le  impun i ty .  

The c o m p u t a t i o n a l  p r o b l e m  of dec id ing  how p laus ib le  an  a l t e r n a t i v e  is, is 
e x t r e m e l y  difficult .  While i t  r e l i e s  on  knowledge  of rea l -wor ld  n o r m s ,  i n f e r e n c e  
p lays  a p a r t  too. For  example ,  one  is un l ike ly  to find expl ic i t ly  in  a knowledge-  
base  g r o u n d s  on which (6-4) c a n  be resolved,  na me l y :  

(6-6) If X g u a r d s  Y, t h e n  i t  m a k e s  m o r e  sense  for X to  keep  u n d e r  su r -  
ve i l l ance  all who t h r e a t e n  Y r a t h e r  t h a n  j u s t  those  who t h r e a t e n  X. 

Working out  what  " m a k e s  m o s t  s e n s e "  c a n  involve an e x t r e m e l y  complex  a nd  
t i m e - c o n s u m i n g  p roce s s  of g e n e r a t i n g  and  eva lua t ing  c o n s e q u e n c e s .  

However, t h e r e  is a t  l e a s t  one  fo rm in  which  p laus ib i l i t y  b e c o m e s  c o m p u t a -  
t iona l ]y  s imple ,  a n d  we shal l  e x a m i n e  th is  in  the  n e x t  sec t ion.  

lit  remains for someone to perform a properly controlled experiment to test this hypothesis. 
But see also the next section, on causal valence. 

6. 5 The p r e f e r r e d  a n t e c e d e n t  and  p l a u s i b i l i t y  
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6.6. Implicit verb causality 

One guise in which plausibility turns up is IMPLICIT VERB CAUSALITY or CAUSAL 
VALENCE. In a series of experiments (Garvey and Caramazza 1974; Garvey, 
Caramazza and Yates 1975; Caramazza, Grober, Garvey and Yates 1977), it was 
shown by Catherine Garvey and her colleagues that the causal valence of a verb 
can affect the antecedents assigned to nearby anaphors. For example, con- 
sider these texts (from Caramazza et al 1977): 

(6-7) Muriel won the money from Helen because s.he was a skillful player. 

(6-8) Ronald scolded Joe because h_ee was annoying. 

People tend to interpret she in (6-7) as Muviel, the first NP of the sentence, and 
he in (6-8) as Joe, the second NP. In general, with sentences of the form: 

(6-9) NPI VERBed NP2because lhe I shel... 

(where both NP1 and NP2 are of the same gender as the pronoun) there is a 
distinct tendency for people to construct and interpret the sentence such that 
the pronoun refers to NPI in the case of some verbs, and NP2 in the case of 
some others. (Some verbs are neutral,) The strength of this tendency is the 
verb's causal valence. 

Garvey et al (1975) determined the causal valence of a number of verbs by 
asking subjects to complete sentence fragments in the form of (6-9) with a suit- 
able reason for the action described therein; to distract them from the poten- 
tial ambiguity, subjects were told that the experiment was about people's 
motivations, and apparently the subjects performed the task unaware of the 
ambiguity. For each verb, the proportion of responses favouring NP2 as the 
referent was defined to be its causal valence. In a subsequent experiment 
(Caramazza et al ].977) it was found that subjects took longer to comprehend 
sentences such as this: 

( 6 - 1 0 ) P a t r i c i a  won the  m o n e y  f rom J a n e t  b e c a u s e  she was a c a r e l e s s  
p layer .  

where  s e m a n t i c s  force an  i n t e r p r e t a t i o n  c o n t r a r y  to the  u sua l  causa l  va l e nc e  of 
the  verb.  

We can  see t h a t  if an  NLU s y s t e m  had  the  imp l i c i t  c a u s a l i t y  of each  ve rb  
m a r k e d  in  i ts  lexicon,  th is  i n f o r m a t i o n  cou ld  be u s e d  to he lp  find the  p r e f e r r e d  
a n t e c e d e n t  in p o t e n t i a l l y  a m b i g u o u s  ca se s f i  

The p h e n o m e n o n  of causa l  va l ence  m a y  be e x p l a i n e d  as s imply  be ing  a spe- 
cial effect  of p laus ib i l i ty .  The causa l  va l enc e  d a t a  in  Garvey e t  al (1975), 
C a r a m a z z a  e t  al (1977) and  Grober ,  Bea rds l e y  a n d  C a r a m a z z a  (1978) s u g g e s t  
t h a t  ve rbs  with an  NP2 bias  a re  exac t ly  those  d e s c r i b i n g  an  a c t i o n  n o r m a l l y  

2The similar constraints which verbs of introspective experience place on anaphors could also 
be included; see Springston (1976) and Caramazza et al (1977). 

6. 6 Impl ic i t  verb causal i ty  
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p e r f o r m e d  in r e s p o n s e  t o  an  e x t e r n a l  cause ,  while N P l - b i a s e d  v e r b s  d e s c r i b e  
an  in i t i a t ing  ac t ion .  

So, for  e x a m p l e ,  in (6-11), w h e r e  t he  v e r b  is NPl-b iased:  

(6-11) Ross apo log i zed  to Darye l  b e c a u s e  h_Ae... 

i t  is m o s t  l ike ly  t h a t  Ross has  i n i t i a t e d  t h e  a c t i o n  - t h e  cause  l ies  with h im - 
and  so he  is t h e  a c t o r  in t h e  s u b o r d i n a t e  c lause ,  and  h e n c e  in t u r n  p r o b a b l y  the  
r e f e r e n t  of i ts  s u r f a c e  sub jec t .  On the  o t h e r  hand,  in t h e  case  of (6-12) wi th  an  
NP2-biased  verb :  

(6-12) Ross s c o l d e d  Daryel b e c a u s e  h_Ae... 

i t  is m o s t  l ikely  t h a t  Ross is r e s p o n d i n g  to  s o m e t h i n g  Darye l  has  done,  and  
h e n c e  t h e  c a u s e  l ies  wi th  Daryel .  It  follows t h a t  a t e x t  l ike  (6-I3),  in which  i t  is 
h a r d  to d e t e r m i n e  t h e  i n i t i a t o r  wi th  any  con f idence ,  is m o r e  a m b i g u o u s  t h a n  
one  in which  t h e r e  is an  a c t o r  who is c l e a r l y  t he  in i t i a to r :  

(6-13) Ross t e l e p h o n e d  Daryel  b e c a u s e  h_Ae w a n t e d  an apology.  

U n f o r t u n a t e l y ,  t h e  n i c e  c o m p u t a b i l i t y  of i m p l i c i t  c a u s a l i t y  does  n o t  s e e m  to  
g e n e r a l i z e ;  wi th  t he  e x c e p t i o n  of i n t e r r o g a t i v i z a t i o n  (Garvey  e t  al 1975) a n d  
c e r t a i n  s t r o n g  m o d a l  v e r b s  (Grobe r  e t  at 1978), m o s t  l ingu is t i c  v a r i a t i o n s  on 
t h e  " p u r e "  f o r m  of (6-9), s u c h  as nega t ion ,  p a s s i v i z a t i o n  or  t h e  use  of but  
i n s t e a d  of because,  t e n d  to  a t t e n u a t e  t h e  e f fec t  of NP2-biased  verbs ,  moving  
t h e m  t ow ar ds  NP1. It  is poss ib le  t h a t  ana logous  m e a s u r e s  m a y  be  found t h a t  
app ly  in d i f f e r e n t  c o n t e x t s  f r o m  (6-9). However ,  un l e s s  t h e s e  c o n t e x t s  a r e  
r a t h e r  gene ra l ,  s u c h  m e a s u r e s  a r e  of l i t t l e  use;  i ndeed ,  one w o n d e r s  if e n o u g h  
s e n t e n c e s  of t h e  f o r m  of (6-9) a re  e v e r  e n c o u n t e r e d  to  m a k e  t h e  inc lus ion  of 
i m p l i c i t  c a u s a l i t y  in an  NLU s y s t e m  a wor thwhi le  e n d e a v o u r .  

6 . 7 .  S e m a n t i c  d i s t a n c e  

To c h e c k  for  the  poss ib i l i ty  of an  a n t e c e d e n t  be ing  n o n - i d e n t i c a l l y  r e l a t e d  to  a 
r e f e r e n t  ( see  s e c t i o n  2.4.2), t h e  SEMANTIC DISTANCE b e t w e e n  the  r e f e r e n t  and i ts  
c a n d i d a t e  a n t e c e d e n t s  n e e d s  to be  c o n s i d e r e d .  The s e m a n t i c  d i s t a n c e  b e t w e e n  
two c o n c e p t s  or  e n t i t i e s  is s imply  a m e t r i c  of how " s i m i l a r "  t h e y  are .  If a can-  
d i d a t e  is wi th in  a c e r t a i n  t h r e s h o l d  s e m a n t i c  d i s t a n c e  of t h e  r e f e r e n t ,  t h e n  the  
poss ib i l i ty  t h a t  i t  is an  a n t e c e d e n t  m u s t  be  c o n s i d e r e d .  

How to  c o m p u t e  a s e m a n t i c  d i s t a n c e  and  se t  a t h r e s h o l d  are  m a j o r  
r e s e a r c h  p r o b l e m s  t h a t  u n d e r l i e  m u c h  of t he  r e s e a r c h  in a n a p h o r a  u n d e r s t a n d -  
ing, In s e c t i o n s  5.2, 5.3 and 5.5 we saw a p p r o a c h e s  in which a knowledge  
r e p r e s e n t a t i o n  was u s e d  to p rov ide  a m e a s u r e  of s e m a n t i c  d i s t a n c e .  However ,  
as we saw in 2.4.2, c o m p u t i n g  t h e  s e m a n t i c  d i s t a n c e  r e l a t i o n s h i p  m a y  involve 
c o m p l e x  i n f e r e n c e ,  and  no-one  has  y e t  a t t e m p t e d  a g e n e r a l  so lu t ion .  

6. 7 S e m a n t i c  d is tance 


