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When two p e o ~ l e  t a l k ,  they  f o c u s  t h e i r  
a t t e n t i o n  on o n l y  a small p o r t i o n  o f  what each  o f  
them knows o r  b e l i e v e s .  Not o n l y  do t h e y  
c o n c e n t r a t e  on p a r t i c u l a r  e n t i t i e s  ( o b j e c t s  or 
r e l a t $ o n s h i p s ) ,  but  t h e y  do so u s i n g  p a r t i c u l a r  
pe r sp ' ec t ives  on thodb e n t i t i e s .  In choosing a 
p a r t i c u l a r  s e t  of words w i t h  which t o  d e s c r i b e  a n  
e n t s t y ,  a speaker  i n d i c a t e s  a p e r s p e c t i v e  on t h a t  
e n t i t y .  The h e a r e r  is l e d ,  then ,  t@ see t h e  
e n t i t y  more as h e  kind o f  t h i n g  t h a n  as a n o t h e r .  
For example, a  s i n g l e  b u i l d i n g  may be ~ j b n e d  as a n  
a r c h i t e c t u r a l  wonder, a house, o r  a home, and a 
s i n g l e  e v e n t  may be viewed a t  one t ime a s  a  
s e l l i n g ,  a n o t h e r  a s  a buying,  and st i l l  a n o t h e r  as 
a t r a d i n g .  Some e n t i t i e s  are c e n t r a l  t o  t h e  
d i a l o g  a t  a c e r t a i n  p o i n t  and hence a r e  focused on 
more s h a r p l y  t h a n  o t h e r s .  More i m p o r t a n t l y  , mucB 
of w h a t  each  p a r t i c i p a n t  knows is  n o t  c l e a r l y  i n  
view a t  a l l ;  it Is n o t  cons ide red  by t h e  speaker  
%n choosing what t o  s a y  o r  how t o  s a y  i t ,  o r  by 
t h e  h e a r e r  i n  i n t e r p r e t i n g  an u t t e r a q z e .  

Focusing is a n  a c t i v e  p rocess .2  A s  a  d i a l o g  
p r o g r e s s e s ,  t h e  p a r t i c i p a n t s  s h i f t  t h e i r  focus  tfo 
new e n t i t i e s  o r  t o  new p e r s p e c t i v e s  on e n t i t i e s  
p r e v i o u s l y  h i g h l i g h t e d  by t h e  d i a l o g .  
Fur thermore ,  an  a c t o r  i s  invo lved  i n  f o c u s i n g  ( a s  
t h e  term is used i n  t h i s  p a p e r ) :  i f  an e n t i t y  is  
i n  f o c u s ,  it is t h e  o b j e c t  o f  someonets  f o c u s i n g ;  
it canno t  *be  impersona l ly  i n  focus .  When I use  
t h e  c o n s t r u c t i o n s  " h i g h l i g h t e d n ,  nfoaused onn ,  o r  
l i n  f o c u a w ,  t h e r e  is always a n  i m p l i c i t  actor 
doing t h e  h i g h l i g h t i n g  o r  focus ing.  F i n a l l y ,  t h e  
e n t i t i e s  t h a t  t h e  speaker and h e a r e r  focus  on a r e  
e n t i t i e s  i n  t h e i r  ( e x t e r n a l )  s h a r e d  r e a l i t y .  
Focusing,  then ,  is t h e  a c t i v e  p r o c e s s ,  engaged i n  
by t h e -  p a r t i c i p a n t s  i n  a d i a l b g  , o f  c o n c e n t r a t i n g  
a t t e n t i ~ n  on, o r  h i g h l l g h t i n g ,  a s u b s e t  o f  t h e i r  
s h a r e d  r e a l i t y .  

The r e l a t i o n s h i p  be tween language and 
focus ing  is two-way: what is s a i d  i n f l u e n c e s  
focus ing ;  what i s  focused on i n f l u e n c e s  what i s  
s a i d .  The speaker  p r o v i d e s  c l u e s  for t h e  h e a r e r  
both t o  what s / h e  i s  c u r r e n t l y  focused  on and t o  
M a t  s/he wants t o  foaus  on n e x t .  These c l u e s  may 
be l i n g u i s t i c  o r  may ,der iv ls  from s h a r e d  l i n g u i s t i c  
o r  n o n l k n g u i s t i c  knowledge. The h e a r e r  depends on 
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This is t h e  reason the ve rb  w f w u a l n g n  r a t h e r  
than t h e  noun n focusn  is used most o f t e n  i n  t h i s  

sha red  b e l i e f s  about  what e n t i t i e s  a r e  h i g h l i g h t e d  
t o  i n t e r p r e t  such  t h i n g s  a s  t h e  a p p r o p r i a t e  s e n s e  
o f  a  p a r t i c u l a r  word and t h e  obf xt o r  e v e n t  
co r respond ing  t o  a  d e f i n i t e  d e s c r i p t i o n .  The l i n k  
between t h e  e p t i t i e s  d i s c u s s e d  i n  an, u t t e r a n c e  and 
t h e  e n t i t l e s  focused on when t h e  u t t e r a n c e  i s  
spoken 1s t h u s  an  i m p o r t a n t ,  a s p e c t  bo th  of 
producing and o f  i n t e r p ~  t i n g  t h a t  u t t e r a n c e .  

The u s e  and i n t e r ~ F e t a t i o n  o f  d e f i n i b e  
d e s c r i p t i o n s  i n  d i a l o g  demons t ra te  t e impor tanae  
of f o c u s i n g  t o  d i a l o g  p a r t i c i p a n t s . 9  T h i s  p a p e r  
examines t h e  r e l a t i o n s h i p  between f o c u s i n g  and 
d e f i n i t e  d e s c r i p t i o n  and t h e  i m p l i c a t i o n s  o f  t h l s  
r e l a t i o n s h i p  f o r  computer systems f o r  d i a l o g  
unders t and ing .  S e c t i o n  B p r e s e n t s  a n  example t h a t  
i l l u s t r a t e s  t h i s  r e l a t t o n s h i p .  S e c t i o n  C 
d i s c u s s e s  d e f i n i t e  d e s c r i p t i o n s  from both  t h e  
speaker  I s  and t h e  h e a r e r 1  s p e r s p e c t i v e s  and 
p r e s e n t s  problems t h a t  arise f o r  both  p a r t i c i p a n i s  
whose s o l u t i o n s  a r e  i n f l u e n c e d  by how t h e  
p a r t i c i p a n t s  are focuseQ. S e c t i o n  D a d d r e s s e s  
some problems t h a t  a r i s e  i n  c o m p u t a t i o n a l l g  
c a p t u r i n g  t h e  n o t i o n  o f  f o c u s i n g  and d i s c u s s e s  
o t h e r  a s p e c t s  o f  d i a l o g  w i t h  which focu8 ing  
mechanisms must be c o o r d i n a t e d  i n  a n a t u r a l  
language p r o c e s s i n g  system, i n  o r d e r  t o  hand le  t h e  
problems i n t r o d u c e d  i n  t h e  p reced ing  3ect.i ons  . 

To b e g i n ,  I want t o  examine a  sample d i a l o g  
between two peop le ,  an  e x p e r t  and a n  a p p r e n t i c e ,  
c o o p e r a t i n g  to complete a t a s k .  It i l l h s t r a t e s  
s e v e r a l  i m p o r t a n t  a s p e c t s  o f  t h e  r o l e  o f  f o c u s i n g  
i n  communication. The sample comes from a  c o r p u s  
o f  t a s k - o r i e n t e d  d i a l o g s  c o l l e c t e d  i n  s i t u a t i o n s  
s i m u l a t i n q  d i r e c t  i n t e r a c t i o n  between a  person and 
a computer  (Grosz, 1977; Deutsch, 1974). The 
p a r t i c u l a r  t a s k  be ing  performed is d i sassembly  o f  
an a i r  compressor .  

( 1 )  E: F i r s t  you have t o  remove t h e  f lywheel .  
( 2 )  A: How do I remove t h e  f lywheel?  
( 3 )  E: First, l oosen  t h e  t w o  a l l e n  head setscrews 

h o l d i n g  it t o  t h e  s h a f t ,  t h e n  p u l l  i t  o f f .  
( 4 )  A:  OK. 
( 5 )  I can o n l y  f i n d  one screw. Where's the  

o t h e r  one? 
( 6 )  E: On t h e  hub df' t h e  f lywhee l .  
( 7 )  A: T h a t ' s  t h e  one I found.  Whe~e~s t h e  o t h e r  

one? 
(8) E: About n i n e t y  d e g r e e s  plound the hub from 

t h e  first one. 
( 9 )  A: J don ' t  unders t and .  I can o n l y  f i n d  me .  

Oh wait, yes  I t h i n k ,  I was on t h e  wrong 
-------- wheel.  

Although I vlll c o n c e n t r a t e  on d i a l o g ,  much o f  
what I have  t o  s a y  carrie$ o v e r  t o  o t h e r  forms bf 
d i s c o u r s e .  

For most o f  t h e s e  d i a l o g s  t h e  e x p e r t  and 
appren&e had o n l y  l i m i t e d  v i s u a l  c o n t a c t .  paper .  



%ow me what, you are doing.  
I was on t h e  Woe wheel- and I can  find 
them both now. 
The t o o l  I have  i? awkward, Is t h e r e  
ano ther  t o o l  t h a t  I cohld use i n s t e a d ?  
Show mc t h e  t o o l  you a r e  us ing.  
OK. 
Are you s u r e  you a r e  u s i n g  t h e  r i g h t  s i z e  
key? 
1'11 t r y  sQme otheks .  
I found an a n g l e  I can q e t  a t  it. 
The two 'screws a r e  l o o s e ,  but I ' m  having 
t r o u b l e  g e t t i n g  t h e  wheel o f f .  
Use t h e  wheelpul ler .  Do you know how t o  
use  i t ?  
No. 
'Do you knod what i t  looks  l i k e ?  
y e s .  
Show i t  t o  me p lease .  
OK 
Good. Loosen t h e  sarew i n  t h e  c e n t e r  and 
p l a c e  t h e  jaws around t h e  hub o f  t h e  
wheel, then t i g h t e n  t h e  screw o n t o  t h e  
c e n t e r  of t h e  s h a f t .  The wheel should 
s l i d e  o f f .  

F i r s t ,  cons ide r  t h e  use  of1  t h e  phrase  " the  
two 3cre*wsn i n  ( 18) t o  P e f e r  t o  t h e  two setscrews 
holding t h e  p u l l e y  on i t s  s h a f t  and t h e  u s e  o f  t h e  
phrases  " the  screw i n  t h e  sehtern and nthe .screwn 
in (25)  t o  r e f e r  t o  a p e r t  o f  t h e  whee lpu l l e r .  5 
S ince  most o b j e c t s  do not  have proper  names, 
d e f i n i t e  d e s c r i p t i o n s  ar= a primary means of  
i d e n t i f y i n g o b j ~ t s .  However, a s  i n  t h i s  d i a l o g ,  
t h e  same d e s c r i p t i o n  my be use4 t o  i d e n t i f y  
d i f f e r e r n t c  o b j e c t s  a t  d i f f e r e n t  times. When (25)  
was u t t e r e d ,  t h e  Two screws mentioned i n  ( 3 )  
through (18) were t h e  most r e c e n t l y  mentioned 
o b j e c t b t h a t  c o u l d ' b e  ~ e f e r r e d  t o  by a phrase  such 
as " t h e  screwn,  but  they were no longer  focused on 
by t h e  d i a l o g  p a r t i c i p a n t s  -- they were no longer  
re levanp t o  e i t h e r  t h e  d i a l o g  o r  t h e  t a s k  - and 
hence were n o t  cons ide red  as p o s s i b l e  r e f e r e n t s  
f o r  e i t b e r  n t h e  sc rew i n  t h e  c e n t e r n  o r  " the  
screw* i n  (25 ) .  

One can see i n  t h i s  example t h a t  t h e  most 
r e c d n t l y  mehtianed ob jkc t t h a t  satisfies a 
d e s c p i p t i o n  may n o t  be t h e  o b j e c t  i d e n t i f i e d  by 
t h a t  desc r ip tdon .  What e n t i t i e s  a speaker  and 
h e a r e r  a r p  focused on ing luences  both t h e  k i n d s  o f  
d e s c r i p t i o n s  they u s e  arid how t h e i r  d e s c r i p t i o n s  
are i n t e r p r e t e d .  I n  u t t e r a n c e  ( 3 ) ,  t h e  e x p e r t  
i n d i c a t e s  t h a t  he is focused on,  and concurPent ly  
g e t s  t h e  a p p r e n t i c e  t o  focus on ,  t h e  two sub tasks  
involved i n  removing t h e  pu l l ey .  In  p a r t i c u l a r ,  
t h e  two a& head se t sc rews  involved i n  t h e  f i r s t  
t a s k  are brought i n t o  focus; they c o n t i n u e  to  be 
i n  focus  through tBe first p a r t  o f  ( 1 8 ) .  The 
i n i t i a l  c l a u s e  o f  (181 i n d i c a t e s  t h e  completion of 
t h e  t a s k  i n v o l v i n g  t h e  screws and hence s u g g e s t s  
t h a t  t h e  a p p r e n t i c e  w i l l  shif t  h e r  a t t e n t i o n  t o  
some new t a 8 k  ( she  might n o t  -- she could  still  
s a y  something more about t h e  screws) .  She does  

-------- 
The modifying phrase  " in  t h e  c e n t e r n  does  n o t  

u ~ s t i n g u i s h  t h e  mair wineelpuller screw from t h e  
setscrews, but  from o t h e r  screws t h a t  are p a r t  o f  
t h e  whee lpu l l e r .  

mqke suoh a s h i f t  i n  t h e  second c l a u s e  o f  (18) 
("but I ' m  having t r o u b l e  g e t t i n g  t h e  wheel off " ) ,  
In (191, t h e  e x p e r t  Lndjaates t h a t  he  h a s  followed 
t h i s  a h i f t  (no te  t h a t  he might have asked a 
q u e s t i o n  about  t h e  ticrews -- e.g., "How l o o s e  are 
they?" -- and the reby  aon t ihued  t o  focus  on them 
and t h e  a s s o c i a t e d  t a s k )  and narrows f o o u s i n g  fbom 
t h e  task sf re&oving t h e  f l y v h e d l  t o  a p a r t i c u l a r  
t o o l  involved i n  t h a t  t a s k .  I n  t h i s  u o n t e x t ,  it 
is c l e a r  t h a t  t h e  ph.*aae "bhe s o r e r N  callnot refer 
t o  e i t h e r  o f  h e  s e t s c r e w s ,  b u t  must refer t o  
something else. k 

This  d i a l o g  a l s o  i n d u a t e s  some o f  t h e  waya 
i n  which focus ing  is  manipulated i n  a d i a l o g ,  I n  
p a r t i a u l a r ,  i t  i l l u s t r a t e s  hay t h e  s t r u c t u r e  o f  
t h e  e n t i t i e s  being d i s c u s s e d  ( t h e  'domain') 
i n f l u e n c e s  focus ing  and hence t h e  s t r u c t u r e  o f  t h e  
d i s c o u r s e .  The d i a l o g  concerns  t h e  p e r  formanoe of 
a ,task; i ts t o p i c  is t h a t  t a s k .  As a r e s u l t ,  t h e  
way i n  which t h e  a p p r e n t i c e  and e x p e r t  f o c u s ,  and 
hence t h e  s t r u c t w e  o f  t h e  a i a l o g ,  are c l o s e l y  
l i n k e d  t o  t h e  s t r u c t u r e  o f  t h e  t a s k .  InformatJon 
about t h e  s t r u c t u r e  o f  e n t i t i e s  t h e  domain 
prov ides  one kind o f  c l u e  t o  how f o c u s i n g  can 
change. What about g e n e r a l  l i n g u i s t i c  c l u e s  t o  
focus ing?  Wk;at i n f o r m a t i o n  i n  words themselves  o r  
i n  w-ntence s t r u c t u r e  c a n  l a f l u e n c e  focus inq?  The 
u s e  of  "butn in (18)  i l l u s t r a t e s  one kind of  
l i n g u i s t i c  c l u e  to focus. The i n d i c a t i d n  o f  
c o n t r a s t  sugges t s  a s h i f t i n g  o f  f o c u s  t o  t h e  
e n t i t i e s  M s c r i b e d  i n  t h &  c l a u s e  fo l lowing  t h e  
"bu tw.  In f a c t ,  t h i s  s h i f t  does  occur  and t h e  
remainder o f  th4  fragment cdn e r n s  t h i n g s  involved 
w i t h  "ge t t i r fg  t h e  wheel o f f w  8 

The fins$ p o i n t  I want t o  make w i t h  r e s p e c t  
t o  t h i s  fragment conherns  the r e l a t i o n s h i p  between 
how t h e  speaker and W a r e r  a r e  focused and how 
d i f k r p n c e s  i n  focuaing a f f e c t  unders tanding.  It 

iearly c r u c i a l  f o r  speaker and h e a r e r  t o  be 
a -- t o  d i s t i n g u i s h  t h e i r  own b e l i e f s  from each iw 

- I s .  What about  focus?  ' I am concerned here.  
TWL with  t h e  c o n s i s t e n t  d i f f e r e n c e  i n  focus ing  

-------- 
It J is i n t e r e s t i n g  t h a t  some people who a r e  n o t  

familiar wi th  t h e  compressor o r  whee lpu l l e r  f i n d  
t h i s  sequence confus ing:  (18) seems t o  end any 
concern w i t h  screws and hence (25)  is 
u n i n t e l l i g i b l e .  One must know -- or i n f e r  -- t h a t  
t h e  w h e w l l e r  has  a scrsw f o r  t h e  s t a t e m e n t  t o  
hake  sense .  

The concept  o f  s t r u c t u r e  u s e d  h e r e  is s i m i l a r  t o  
t h a t  i n  Levy (1977), but  d i & e r e n t  from t h a t  i n  
work on s t o r y  and t e x t  grammars ( c f .  vanDijk 1972; 
Rumelhart 1975). I n  p a r t i c u l a r ,  I am no t  
i n t e r e s t e d  i n  such t h i n g s  as g e n e r a t i n g  o r  
r e c o g n i z i n g  a v a l i d  d i a l o g  ( t h e  analogy t o  
s e n t e n c e  grammars), but  r a t h e r  i n  t h o s e  dynamic 
a s p e c t s  o f  j n t e r s e n t a n t i a l  r e l a t i o n s h i p s  suoh as 
f o c u s i n g  t h a t  i n f l u e n c e  t h e  i n t e r p r e t a t i o n  and 
g e n e r a t i o n  o f  u t t e r a n c e s  i n  a d i a l o g .  

One o f  t h e  key open problems f o r  i n c o r p o r a t i n g  
focus ing  mechanisms i n  n a t u r a l  language p r o c e s s i n g  
sys tems  i s  i d e n t i f y i n g  t h e  d i f f e r e n t  k i n d s  of 
c l u e s  t o  focusing and how they  i n t e r a c t .  Some 
a s p e c t s  of t h i s  problem are d i s c u s s e d  i n  
S e c t i o n  D. 
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t h a t  r e a u l t s  f r o m  t h e  speaker being one s t e p  ahead 
of  t h e  h e a r e r  ( c l o s i n g  t h i a  gap is one g o a l  o f  a n  
u t t e r a n c e )  , b u t  r a t h e r  wLth whether speaker and 
h e a r e r  purposeky mainta in  d i f f e r e n c e s  i n  f w u s i n g  
over  s e v e r a l  i n t e r a c t i o n s  (aa t h e y  do wi th  
b e l i e f a ) .  An a n a l y s i s  of t h e  d i a l o g 8  we c o l l e c t e d  
i n d i c a t e s  t h a t ,  i n  most a p s e s ,  whether oP n o t  a 
speaker and h e a r e r  a r e  f txused  s i m i l a r l y ,  t h e y  
speak as though t h e y  were. Speakdr aqd h e a r e r  
assume a common focus ; they u s u a l l y  do n o t  have 
d i s t i n c t  mockla o f  each o t h e r ' s  focus. That- is, 
t h e  speaker assumes t h a t  t h e  heare? i n  
unders ta  d ing  an u t t e r a n c e  haq followed any s h i f t  S i n  focu i n d i c a t e d  by t h a t  u t t e r a n c e  and is, t o  
t h e  e x t e n t  i t  matters, focused on t h e  e n t i t i q g  t h e  
speaker in tended  (*om the  pe rspec t iSe  t h e  speaker  
in tended) .  It is only  when a d i f f e r e n c e  i n  
foAusing r e s u l t s  i n  some f a i r l y  major 
i n c o m p a t i b i l i t y  t h a t  a problem is de tec ted .  The 
in terchange i n  ( 5 )  through ( 11 ) , i l l u s t r a t e s  what 
happens when t h e  two p a r t i c i p a n t s  i n  a d i a l o g  
be l i eve  e r r o n e o w l y  t h a t  t h e y  are f o c w e d  on t h e  
same e n t i t y .  I n i t i a l l y ,  the a p p r e n t i c e  is  focused 
on t h e  motor pu l l ey ,  which s h e  t h t n b  i s  t h e  
flywheel.  Becape t h e  e x p e r t  i s  n o t  aware o f  t h i s  
(he probably a b e a n l t  even cons ide r  t h e  
p o s s i b i l i t y ) ,  h i s  responses  are n o t  ve ry  h e l p f u l .  

One orf the key ways i n  which t h e  i n f l u e n c e  of 
focusing on d i a l o g  is mani fes t  is  i n  t n e  d e f i n i t e  
d e s c r i p t i o n s  used. There is a two-way i n t e r a c t i o n  
between d e f i n i t e  d e s c r i p t i o n s  and focusing:  what 
e n t i t i e s  a speaker ana b e a r e r  c o n c e n t r a t e  on (and 
from what p e r s p e c t i v e s )  i n f l u e n c e s  how t h e y  
desc r ibe  e n t i t i e s ,  and how e n t i t i e s  a r e  desc r ibed  
i n f l u e n c e s  how t h e  speaker and h e a r e r  con t inue  t o  
focus t h e i r  a t t e n t i o n .  Two s p e c i f i c  problems 
r e l a t i n g  to  d e s c r i p t i o n s  are s t r o n g l y  in f luenced  
by focusing.  From t h e  speaker  's p e r s p e c t i v e ,  
t h e r e  is  t h e  problem o f  what t o  inc lude  i n  a 
d e s c r i p t i b n .  From t h e  h e a r e r ' s  p e r s p e c t i v e ,  t h e r e  
is t h e  problem o f  w h a t  t o  do  when a d e s c r i p t i o n  
doesn ' t  correspond t o  any known e n t i t y ,  when il 
doesn ' t  %atchn anything.  

1. Genera t inq m c r i ~ t i o n g  

Three f a c t o r s  t h a t  i n f l u e n c e  the 
product ion o f  a description are: t h e  in fo rmat ioh  
speaker and hearer s h a r e  about t h e  e n t i t y  be ing  
desc r ibed ,  t h e  perspec t i v e s  t h e y  have on i t  , and 
t h e  use  of redundancy. Tke fo l lowing fragment o f  
d i a l o g  i l l u s t r a t e s  t h e  first two o f  t h e s e  
f a c t o r s .  9 

E: OK. Now we need to  a t t a c h  t h e  condu i t  t o  
t h e  motor, The condui t  is g o v e r a  
arcrundfihJtwiresthatm&A&= 
workinn -1ier. There is  a smal l  
p a r t  . . . oh b r o t h e r  

A: Now wait a s . . . t h e  condui t  is t h e  cover  
t o  t h e  wires? 

E: Yea and . . . -------- 
This  segment a l s o  i l l u s t r a t e s  t h e  coopera t ive  

na tu re  of  task-or iented  d ia logs :  t h e  two 
p a r t i c i p a n t s  work t o g e t h e r  t o  ach ieve  a shared  
g o a l  oE i d e n t i f y i n g  t h e  o b j e c t  t h e  e x p e r t  wants 
t h e  a p p r e n t i c e  t o  l o c a t e .  

A: Oh I sea, t h a r e ? s  a p a r t  t h a t  . . .a p a r t  
t h a t ' s  auppoaed to  go  o v w  it. 

E: Yes. 
A: I see . . . it &g&.l\wt.J&&cig&ahaDa 

too .  Ah hph! Yea. 
E: Wonderfu-l, a i n c e  nSrf; k m  &,I 

desoribemoart,,. 

The problem t h a t  arises h e r e  is t h a t  
t h e r e  is  no s imple  shape-based d e s c r  i p t i a n  f o r  t h e  
o b j e c t  t h e  e x p e r t  needs  t o  i d e n t i f y ,  s6 he must 
f i n d  some o t h e r  shared in fo rmat ion  on u h w h  t o  
base  h i s  d e s o r i p t i o n  ( o f .  Downing, 1977; 
Chafe, 1977). The problim is compl4.oated because 
t h e  qxper t  and appren t ibe  do n o t  s h a r e  a v i s u a l  
f i e l d .  If t h e y  d i d ,  t h e  e x p e r t  could p o i h .  ( i f  
they  and t h e  o b j e c t  be ing po in ted  a t  were a l l  i n  
t h e  same l o c a t i o n )  o r  use  r e l a t i v e  l o c a t i o n  \&.g., 
"Lt I s  nex t  t o  the rod-handled s c r e w d r i v e r n ) .  The 
e x p e r t ' s  s o l u t i o n  i n  t h i s  case is t o  anchor t h e  
d e s c r i p t i o n  on t h e  b a d i s  of a p a s t  ' ,act ion t h e  
a p p r e n t i c e  performell and t h e n  t o  d e s c r i b e  t h e  
obJec t  f u n c t i o n a l l y  i . . ,  t o  d e s c r i b e  its 
func t ion  r a t h e r  than  its shape) .  Funct ional  
d e s c r i p t i o n s  o f t e n  enab le  bypass ing o t h e r  more 
complex d e s c r i p t i o n s .  The s t a t e m e n t  "it i s  used 
f o r  doing xtr o r  "it has  t h e  r i g h t  shape f o r  doing 
xn may be used t o  c o m u n i c a t e  complex shapes  and 
s t r u c t u r e s .  A s  a lways,  t he  s u c c e s s  o f  such 
d e s c r i p t i o n s  depends on t h e  Bt3arer1s a b i l i t y  t o  
determine what such a n  o b j e c t  is  l i k e ,  o r  t o  p i c k  
out  t h e  o b j e c t  from a se t .  

The fragment a lsoe  i l l u s t r a t e s  t h e  
problema tAat arise when two part3.cipanda i n  e 
d i a l o g  have d i f f e r e n t  p e r b p e c t i v e s  on what is 
being d e s c r i b e d .  The e x & r t t  s o r i e n t a t i o n  is  
b a s i c a l l y  f u n c t i o n a l ;  4e h a s  a model o f  whgt is 

a, o f  how t h e  compressor works, and of' how 
It goes  t o g e t h e r .  H i s  d e s c r i p t i o n s  a r e  based on 
t h i b  model. The a p p r e n t i c e ' s  o r i e n t a t i o n  is  
b a s i c a l l y  vi%ual o r  shape-based, He can see t h e  
p a r t s  and c a n  t e l l  by t r y i n g  whether they f i t .  
This  d i sc repancy  is even clearer i n  t h e  fo l lowing  
fragment , where from t h e  f u n c t i o n a l  perspsc  t i v e  o f  
t h e  e x p e r t  we  get t h e  d e s c r i p t i o h s  npumgw and 
wcool lng  f i n s w ,  while from t h e  shape-based 
p e r s p e c t i v e  o f  t h e  a p p r e n t i c e ,  t h e  same o b j e c t s  
a r e  d e s c r i b e d  as " t h i n g  wi th  f l a n g e s n  and " l i t t l e  
r ibby  t h i n g s n  : 

E: Remove t h e  pump and t h e  b e l t .  
A: Is - t h i s  t h i u  f l a n n e s  bfi t h e  pump? 
9: Point  a t  " the  t h i n g  wi th  f l a n g e s  on itw 

please .  
A: I ' m  p o i n t i n g  at t h e  t h i n g  wi th  f l angea  on i t .  

These JJ&& r i b b y  are f l a n g e s .  
E: Yes, t h e  t h i n g  you are p o i n t i n g  at  i s  t h e  

pump. The l i t t l e  r i b b y  t h i n g a  are _cool.irzer 
xim* 

In t h i s  fragment,  one can  see t h e  e x p e r t  and 
a p p r e n t i c e  working toward a shared  view, t r y i n g  -to 

-.c-----.l 

Rubin (1978) d e s o r i b e s  ~ p a t i a l  and temporal  
conmonality between speaker and h e a r e r  as two 
dimensions a l o n g  which language exper iences  may 
d i f f e r  and c o n s i  d e r a  how t h e s e  d i  mensiona affect 
t h e  i n t e r p r e t a t i o n  o f  d e i c c i c  expresBions.  



establiM, o r  oheck t h a t  t h e y  have est'ablis d, a 
common refer& ahd hence a comrhon focus.  Po An 
i m g l i o i t  g o a l  i n  a d l a l o g  is t o  e a t a b l i s h  t h i s  
commonality -- t h e  e f f o r t  t h i s  r e q u i r e s  is very  
cleqr here.  One of t h e  ways i n  which 
m i s w d e r s t a n d i n g s  arise irB when t h e  p a r t i o i p a n t s  
i n  a d i a l o g  f a i l  t o  e a t a b l i s h  t h i s  commonality bcft 
j&$& they  bave ( t h i s  happened with t h e  f m h e e l  
and motor p u l l e y  i n  t h e  i n i t i a l  d i a l o g  f ragment) .  
Not only do such mismatcnbs occur ,  t h e y  are 
d i f f i c u l t  t o  d e t e c t  and o f l e n  go unnot iced u n t i l  a 
f a i r l y  major problem arises. 

A f u r t h e r  problem t h a t  a r i s e s  I n  
producing a description 1s dec id ing  how much 
in fo rmat ion  t o  inc lude  i n  it. The l i n g u i s t i c  
d e s c r i p t i o n  o f  an  o b j e c t  m u s t  d i s t i n g u i s h  i t  from 
a 2 1  0th s c u r r e n t l y  focused on by t h e  s p e a k r  and 
hearer ."  But t h e  s i t u a t i o n  i s  more complicated 
t h a n  t h i s ,  It is  a l g a r  from an a n a l y s i s  of t h e  
t a sk-or ien ted  d i a l o g s  and *om o t h e r  d a t a  
( F r e e d l e ,  1972) t h a t  t h e  d e s c r i p t i o n  o f  an  obJec t 
seldom c o n t a i n s  o n l y  t h e  minimal amount o f  
in fo rmat ion  neaessa ry  t o  d i s  t i n q u i s h  it . 
D e s c r i p t i o  lLke t h e  rest o f  language,  are o f t e n  
redundant  .lgl What a p p e a r s  t o  be  t h e  c a s e  f o r  
p h y s i c a l  o b j e o t s  i s  t h e  t h e  speaker d e s c r i b e s  a n  
objec-t n o t  i h  t h e  minimum number o f  , b i t s 9  of 
informat iPa:  bu t  rather i n  a mmrter t h a t  w i l l  
e n a b l e  t h e  hearep t o  l o c a t e  t h e  o b j e c t  as q u i c k l y  
as p o s s i b l e .  Clear d i s t i n g u i s h i n g  f e a t u r e s  ( e  .g., 
c o l o r ,  s i z e ,  and shape)  are p a r t  cf a d e s e r i p t i a n  
p r e c i s e l y  because t h e y  e l i m i n a t e  l a r g e  numbers o f  
wrong a b j e c t s  a n d  hence h e l p  t h e  h e a r e r  t o  i s o l a t e  
t h e  c o r r e c t  o b j e c t  more quiokly .  

The u s e  o f  redundant  in fo rmat ion  (and 
no t  Jyt d i s t i n g u i s h i n g  in fo rmat ion)  t o  speed up 
the s e a r c h  f o r  a r e f e r e n t  c a n  be seen e a s i l y  from 
an example. I f  someme a s k s  What t o o l  should I 
use?" t h e  response nThe redrhandled one." may 
n o t  be s a t i s f a k t o r y  even i f  t h e r e  is o n l y  one red- 
handled t o o l ,  because p rocess ing  such a 

-------- 
'I There is  a c l e a r  i n d i c a t i o n  a t  t h e  end o f  t h e  
p rev ious  fragment t h a t  t h e  e x p e r t  r e a l i z e s  t h e  
importance o f  shape i n  t h e  a p p r e n t i c e  l s 
o r i e n t a t i o n :  he s a y s  he d i d n ' t  know how t o  
d e s c r i b e  t h e  p a r t ,  a p p a r e n t l y  meaning that  he 
d i d n l t  have a d e s c r i p t i o n  o f  i ts shape (he d i d  
d e s c r i b e  it f u n c t i o n a l l y  and i n  f a c t  t h a t  seems t o  
have worked just f i n e ) .  

I* Olson (1970) haa shown t h a t o  t h e  d e s c r i p t i o n  o f  
an o b j e c t  changes depending on t h e  surrounding 
o b j e c t s  from which i t  must be d i s t i n g u i s h e d ,  For 
example, t h e  same f l a t ,  round,  white o b j e c t  was 
desc r ibed  a s  " the  round onen m n  a f l a t ,  square  
o b j e o t  o f  similar size and m a t e r i a l  was p r e s e n t  
b u t  a s  " the  white onen when a s i m i l a r l y  shaped but 
b lack  o b j e c t  w a s  p r e s e n t .  The importance o f  
c o n t r a s t  f o r  d i s t i n g u i s h i n g  objeo ts is  W e l l  
e s t a b l i s h e d  i n  v i s i o n  r e s e a r c h  (e.g., 
Gregory, 1966). Comparison o f  d i f f e r e n c e s  h a s  
a l s o  played a c r u c i a l  r o l e  i n  computer programs 
t h a t  reason a n a l o g i c a l l y  (Evans, 1963 ; similar 
strategies a r e  used i n  Winston, 1970). 

l 3  Olaon, 1970, p .266, c o m e n t a  on t h i s  phenomenon 
and on the need f o r  f u r t h e r  i n v e s t i g a t i o n  o f  it. 

d e a c r i p t i o q  brequires a o n a i d e r i n g  LOO many 
a l t e r n a t i v e s .  The p h r a s e  t h e  red-handled 
sc rewdr ive r  is mone h e l p f u l ,  because i t  l i m i t s  
W e  s e a r c h  t o  ac rewdr ive rs .  In g i v i n g  a 
d e s c r i p t i o n  t h a t  minimizes t h e  time i t  t a k e s  t h e  
h e a r e r  t o  i d e n t i f y  the r e f e r e n t  o f  a r e f e r r i n g  
expresa lon ,  a balance  must be reached.  Too much 
in fo rmat ion  is a9 harmful  as too l i t t l e ,  s i n a e  a l l  
p a r t s  o f  t h e  d e s c r i p t i o n  must be p r o c e h ~ e d  t o  make 
s u r e  t h e  o b j e c t  i s  t h e  c o r r e d t  one. Furthermore,  
t h e  h e a r e r  may wonder * e t h e r  he  is mLstaken i f  he 
t h i n k s  h e  h a s  determined the r e f e r e n t  b u t  t h e r e  is 
more d e s c r i p t i o n  t o  p r o c e a s  . ( c f  &ice, 1975). 
Using t%o phrase, " the  red-handled ,screwdriver 
wit4 t h e  mall c N p  on t h e  bottom and a looae  
harldlell t o  i d e n t i f y  t h e  o n l y  red-handled 
screw drive^ w i l l  p robably  bo th  i n c r e a s e  t h e  
h e a r e r ' s  s e a r c h  time and aonf'use him. Rather  than 
a i n i f n i z e  e i t h e r  t h e  comaunication time ( i n c l u d i n g  
p r o c e s s i n g  of t h e  d e s o r i p t i o n )  or t h e  Bearch time 
a l o n e ,  t h e  combination o f  comnunication time and 
s e a r c h  time must be minimized. A speaker  should 
be redundant  o n l y  t o  t h e  degree  t h a t  redundancy 
r e d u c e s  t h e  t o t a l  time involved i n  i d e n t i f y f n g  t h e  
r e f e r e n t .  

As t h e  p reced ing  d i s c u s s i o n  i l l u s t r a t e s ,  
a major r o l e  or d e s c r i p t i o n s  i s  t o  p o i n t ;  t h e  
~ p e a k e r  i s  d i r e c t i n g  t h e  h e a r e r ' s  a t t e n t i o n  t o  
some e n t i t y .  For the  h e a r e r ,  focus ing  i s  c r u c i a l  
i n  p rov id ing  am smal l  set  o f  items from which t o  
&oose t h p t  e n t i t y .  Being a b l e  to  s o  rastript 
a t t e n t i o n  i s  necessa ry  m t b  f o r  i d e n t i f y i n g  t h e  
c o r r e d t  r e f e r e n t  (as t h e  i n t e r p r e t a t i o n  OF t h e  
p h r a s e  n t h e  screwn i n  t h e  initYal d i a l o g  f Y a p e n t  
i l l u s t r a t e s )  and c o n s t r a i n i n g  s e a r c h  time ( s e e  
Grosz 197T). 

One problem tha t  a r i s e s  f o r  a h e a r e r ,  
e s p e c i a l l y  a computer system i n  the r o l e  o f  
h e a r e r ,  is what t o  d o  when a r e f e r e n c e  d o e s  R B ~  
~ o r f e s p o n d , t o  (or match) any known e n t i t y .  If t h e  
d e s c r i p t i o n  s u f f i c e s  t o  d i s t i n g u i s h  t h e  e n t i t y  
be ing  , p o i n t e d  a t  from o t h e r s  t h a t  are c u r r e n t l y  
fdcused on, t h e n  t h e  mismatch d o e s  n o t  matter. 
But ,  what does  n s u f f i c e  t o  d i s t i n g u i s h n  mean? The 
q u e s t i o n  o f  what k ind  o f  mismatc? is s i g n i f i c a n t  
depends on more t h a n  t h e  e n t i t i e s  i n  focus .  For 
example, t h e  d i f f e r e n c e  between y e d o w  and g reen  
may n o t  m a t t e r  when a ye l low-g~een  s h i r t  is  be ing  
d i s t i n g u i s h e d  from a r e d  one; it does  matter when 
p i c k i h g  lemons. 

Is a d d i t i o n ,  t h e  h e a r e r  must d e c i d e  
wfie t h e r  o r  n o t  an i n e x a c t  match should  even be 
considered.  In t h e  u s u a l  use  o f  d e f i n i t e  
d e s c r i p t i o n s ,  t o  i d e n t i f y  some e n t i t y  i n  t h e  
domain of d i s c o u r s e ,  i n e x a c t  mat qhes are always 
hccep tab le .  Donellan ( 1966) d i s t i n g u i s h e s  t h i s  
r e f e r e n t i a l  use  from ah a t t r i b u t i v e  u s e  for h i c h  
an i n e x a c t  match is  n o t  p o s s i b l e :  "In t h e  
a t t r i b u t i v e  use ,  t h e  a t t r i b u t e  o f  be ing  t h e  so- 
and-so i s  a l l  i m p o r t a n t ,  whi le  i t  i s  n o t  i n  t h e  
r e f e r e n t i a l  usen (p.  102).  But t h e  d i s t i n c t i o n  i n  
t h e  terms t h a t  Qonnellan makes i t  p o s e s  a problem 
for" a hearer, s i n c e  i t  is t ,speaker ls i n t e n t  and 
n o t  t h e  speaker * s be l ie  fsV4 t h a t  d i s t i n g u i s h e s  



a t t r i b u t i v e  from r e f e r e n t i a l  uaea o f  a 
deaor ip t ion .  Thia means t h a t  t h e  h e a r e r  (whether 
a person o r  a oomputer ayatem) must  be a b l e  t o  
d e t e o t  t h i s  i n t e n t .  In a e r t a f n  oaaea ( f 6 r  
exrlmple d e a a r i p t i o n s  of en t i t ies  t h a t  do n o t  y e t  
e x i s t ] ,  t h e  a t t r i b u t i v e  uae i a  usuaaly  o l e a r .  Xn 
using t h e  phrase ,  " the  winner o f  t h e  1979 Nobel 
Peace P r i z e n ,  a speaker  is deaor ib ing  a person 
whose i d e n t i t y  i n  n o t  y e t  kapwn; t h e r  i a  no o t h e r  
way t o  deaor ibe  t h a t  per  am ( y e t  ) . There are 
o t h e r  i n s t a n a e s  i n  ,+hiah t h e  d i ~ t i n a t i o n  relies dn 
knowledge o u t s i d e  t h e  diakog i n  which the 
re ferenoe ocouP8 ( i n  g a r t i a u l a r  , what t h e  h e a r e r  
be l i avea  th@ spegkbr wants).  It aeems t h a t  for 
t h i a  problem t h e  d i a l o g  p a r t i c i p a n t s  m q t  r e l y  un 
t h e  p o t e n t i a l  f o r  c l w i , f i c ~ t i o n  a v a i l a b l e  i n  
h r t h e r  dialog. If a hearer llsisinter a n  
a t t r i b u t i v e  u s e  o f  a d e s c r i p t i o n ,  t h e  
a l p ~ i a l b l y  Andloate t h e  need f o r  an e x a c t  match. 

To summarize, t h e  importance of  focus ing  
t o  both t h e  i n t e r p r e t a t i o n  and t h e  genera t ion  o f  
d e f i n i t e  d e s o r i p t i o n s  comes from t h e  h i g h l i g h t i n g  
funct ion i t  serves. By s e p a r a t i n g  thoae items 
c u r r e n t l y  h i g h l i g h t e d  from thoae  t h a t  a r e n l  t , 
focusing p rov ides  a boundary around the e n t i t i e s  
from whioh t h e  e n t i t y  being e i t h e r  descr ibed o r  
i d e n t i f i e d  m u s t  be d i a t i n g u i s h e d .  For g e n e r a t i o n  
purposes, t h i s  boundary oi roumscr ibes  those  items 
from which t h e  e n t i t y  being desor ibed must be 
d i s t i n g u i s h e d ,  and thua  p rov ides  some means o f  
determining when a d e s c r i p t i o n  is p m p l e t e  enough. 
It i a  useful for  i h t e r p r e t a t i o n  i n  providing a 
amall set o f  items f r o m  which t o  choose. If a n  
exaok match cannot be found In  focus, it i s  
r e a s ~ n a b l e  t o  a s k  if any o f  t h e  items i n  focus  
comes c l o s e  t o  matching lthe d e f i n i t e  derscript ion 
and i f  s o ,  which i s  thw c l o s e s t .  

The major, i m p l i c a t i o n  o f  t h e  r o l e  'of focus ing  
i n  d i a l o g  f o r  a n a t u r a l  lan4uage process ing qystem 
is t h a t  such a system needs  mechanisms f o r  
focus ingo  I n  par t icul t t r , ,  suppose t h e  system h a s  a 
knowledge base which encodes t h e  por t ion  of t h e  
world t h e  syatem knowa abou t ,  and tha$ t h i s  
knowledge base  c o n t a i n s  formal elemgntrs which 
s t and  f o r u e n t i t i e s  i n  t h a t  world. Then t h e  system 
needs a means of h i g h l i g h t i n g  those  e lements  i n  
its knowledge baae t h a t  aorreapond t o  t h e  e n t i t i e s  
--...c----. 

l4 "A d e f i n i t e  description can  be used 
a t t r i b u t i v e l y  even &en t h e  epsaker b e l i e v e s  t h a b  
some p a P t i c u l a r  person f i t s  t h e  d e s c r i p t i o n ,  and 
it can be uaed r e f e r e n t i a l l y  i n  t h e  absenhe o f  
t h i s  belief'."(p. 111) 

There is, of  course ,  t h e  p o s s i t i i l i t y  t h a t  t h e  
speaker nreanf t o  s a y  1977, i n  which aasd a/he i s  
f iefer r ing (wrongly) t o  an  e x i s t i n g  en t i  t y ,  bu t  
then we are back with t h e  r e f e r e n t i a l  cam, 

' I have ignored a t h i r d  i s s u e  t h a t  arises when 
comider i r ig  a comput;er system f o r  n a t u r a l  language 
proceaaing: t h e  formalism uaed f o r  encoding 
knowledge i n  t h e  ayatem must be adequate for 
handl ing a t t r i b u t i v e  deacr ip t ior te .  For a 
diacusaion of  t h i a  i s s u e ,  aee Cohen, 1978 a d  
Webber , 1978. 

o u r r e n t l y  fwussd on and must be able bo th  t o  w e  
t h i a  h i g h l i g h t i n g  ( f o r  example, t o  i n t a r p r s t  and 
g e n e r a t e  d e s o r i p t i o n a )  and t o  ahange i t  
a p p r o p r i a t e l y  aa t h e  d i a l 0 6  progrebaea.  T h i s  
aeat!ion p m s e n t a  a e v e t a l  is$uea t h a t  a r i a s  i n  
c o n s t r u o t i n g  auch a computa t ional  model and f o r  
eaoh d i s c u s s e a  w h a t  a t r u c t u r e a  and procedures  are 
needed and what r e s e a r c h  i aauea  muat be reaolved.  

Grosz ( 1977) deaor ibea  focueing meohaniams 
inoorpora ted  i n  a ooplputer ayatem for 
unders t  anding t aak-or ien ted  d i a l o g 8  . Them 
ina lude  s t r u c t u r e s  f o r  h i g h l i g h t i n g  elements o f  a 
knowledge baae ,  o p e r a t i o n s  on t h o s e  a t r u c t u r e a ,  
procedure8 t h a t  use  them for i n t e r p m t i n g  d e f i n i t e  
noun ph tbses ,  and prooedures poor updat ing them. 
The implementat ion p rov ides  f o r  tk k i n d s  o f  
h i g h l i g h t i n g ,  e x p l i o i t  and ImpJ ic i t  and uaes  taak 
in format ion  t o  determine s h i f s s  i n  fwus. An 

d a t a  s t r u c t u r e  contaJna t h o s e  
e lements  t h a t  are r e l e v a n t  t o  t h e  i n t e r p r e t a t i o n  
of an u t t e r a n c e  because t h e y  have been dlaouaaed 
i n  t h e  preoeding d i a c o u ~ p e .  In  i d d i t i o n ,  t h e  
f m u a i n g  mechanisms prbvide  f o r  d i f  ferential 
acceaa  t o  c e r t a i n  informat i o n  a s s w i a t e d  w i t h  
t h e s e  elements. i n  p a r t i c u l a r ,  t h e  aubac t i o n a  and 
o b j w t s - i n v o l y b d  i n  a t a s k  are i m p l i o i t l y  
h i g h l i g h t a d  m e n e v e r  t h a t  task i a  highlighl$id. 
That i s ,  foaw o o n a i s t s  o f  those  e lements  
t h a t  a r e  r e l e v a n t  t o  t h e  i n ~ e r p r e t a t i o n  of  an  
u t t e r a n c e  because t h e y  gre c l o s e l y  oon c t s d  t o  
t a s k - r e l a t e d  e lements  i n  e x ~ l i c i t  focus .  PI 

There a r e  s e v e r a l  d i r e c t i o n s  i n  whiah thbpe 
mechanisms m u s t  be extended f o r  a system t o  be 
a b l e  t o  handle  t h e  g e n e r a l  problama posed by 
focusing &ad d e f i n i t e  d e a o r i p t i o a g  i n  d i a l o g .  
F i r s t ,  t h e  only  c l u e s  t o  how focvs ing  change3 taat 
have been  inoorpora ted  i n  t h e  system a r e  a l u e s  
based on shared  bowledge  about t h e  s t r u c t u r e  o f  
e n t i t i e s  i n  t h e  domain ( i n  p a r t i c u s a r ,  the 
s t r u c t u r e  o f  t h e  t a s k ) ;  l i n g u i s t i c  c l u e s  and t h e  
i n t e r a c t i o n  between. d i f f e r e n t  k inds  o f  c l u e s  
remain t o  be examined. Second, t h e  h i g h l i g h ~ i n g  
of e x p l i c i t  and i m p l i c i t  focus are used i n  
i n t e r p r e t i n g  d e f i n i t e  d e s c r i p t i o n s ,  but a n  e x a c t  
match is requ i red ;  t h e  q u e s t i a n  o f  what 
c o n s t i t u t e s  an i n e x a c t  match h a s  n o t  y e t  been 
faced.  Th i rd ,  a l though  t h e  h i g h l i g h t i n g  
s t r u c t u r e s  provide  f o r  focus ing  on d i f f e r e n t  
a s p e c t s  or a n  e n t i t y ,  t h e  deduct ioh r o u t i n e a  do 
not use thi"snformat1on i n  a c c e s s i n g  in fo rmat ion  
about an  e n t i t y  i n  focus. F i n a l l y ,  t h e  ques t ion  
o f  how the fbcuaing mechanisms i n t e r a c t  w i t h  
represc ln ta t ions  o f  b e l i e f  has n o t  been addressed.  
The fo l lowing s e c t i o n s  examine t h e  problems posed 
by eaoh o f  t h e s e  e x t e n s i o n s  i n  more d e t a i l .  

-----.I-- 

l7  Elementa i n  i m p l i c i t  focus  a r e  separa ted  from 
thdae is e x p l i c i t  focus  f o r  two reasons .  F i r s t ,  
t h e r e  a r e  n v u s  e n t i t i e a  i m p l i c i t l y  focuaed on 
i n  a d i a l o g ,  many o f  which a r e  never r e fe renced .  
Inc lud ing  the e lements  corresponding to such 
e n t i t i e a  i n  t h e  e x p l i c i t  focus d a t a  structure 
would o l u t t e r  i t ,  weakening i t a  h i g h l i g h t i n g  
func tian. Second, r e  f e rencea  t o  impl ic i t l \y  
focuaed e n t i t i e s  may i n d i c a t e  a s h i f t  o f  focus  t o  
those  e n t i t i e a ,  making it use fu l  t o  d i a t i n g u i a h  
auch c e f e r e n c e s  from o t h e r s .  
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The pe rapea t ive  f r o m  which an e n t i t y  is 
viewed i n f l u e n c e s  how fur ther* in fo rma t ion  about  
t h a t  e n t i t y  is aooesssd.  The representation of  
focua presen ted  i n  Grosz ( 1977) a l lows  f o r  
d i f  f e r a n t d a l  access t o  p r o p e r t i e s  o f  an en tit^^ 
b u t  t h i s  addresses o n l y  one  p a r t  o f  t h e  problem. 
Using t h e  i n i t i a l  perapeut ive  f r o m  whkah an e n t i t y  
i a  viewed For d i f f e p e n t i a l  aoces s  doea n o t  r u l e  
o u t  oonnider ihg a aonoept d i f f e r s n t J y  from the  way 
it h a s  a l r e a d y  bean por t rayed .  In s t ead ,  it o r d e r s  
the  way i n  wpioh a s p w t a  of t h e  aonoept are t o  be 
bxamined. One of  t h e  problems t h i s  raises is  
deoid ing  when to  cons ide r  a swi t ch  i n  p e r s p e c t i v e ,  
when to abandon d e r i v i n g  p r o p e r t i e s  or ~ e a r a h i n g  
i t em8  i m p l i o i t l y  fooused by an i n i t i a l  p e r s p e c t i v e  
and examine o t h e r  asp-aots o f  t h e  e n t i t y .  

Another problem t h a t  relates t o  
pe rapsc t ive  is  how pe r spao t ive  i n f l u e n c e s  t h e  
p a r t i o u l a r  d a s a r i p t i o n  a speaker ohoosea. Does 
g l o b a l  foous g ive  dn i n d i c a t i o n  t o  a apeaker  of 
whioh p r o p e r t i e s  t o  ohooae? The preceding 
f'ragpaen ts of d i a l o g  contained sever  a1 examplas 
Lhab i l l u a t r a b e d  t h e  e f f e c t  o f  d i f f e r a n c e s  i n  how 
a speaker and hea re r  were focused on 
communication. This  sugges t s  t h a t  Focusing, 
though o f t e n  q u i t e  useful, can cause problems f o r  
people;  similar problems may be unavoidable i n  a 
mtural language processing system. 

An a d d i t i o n a l  a s p e c t  o f  focus  t h a t  h a s  
not y e t  been addressed is i ts  i n t e r a c t i o n  wi th  a 
r e p r e s e n t a t i o n  o f  b e I i a f s .  The diaLog fiagmen ts 
i n  t h e  s e c t i o n  on descript; ion pointed o u t  some o f  
t h e  problems t h a t  arise when t h e  two p a r t i c r p a n t s  
know d i f f e r e n t  t h i n g s  about  t h e  e n t i t y  be ing  
descr ibed  It is impor tan t ,  then ,  f w  a speaker  
t o  be a b l e  t o  s e p a r a t e  h i s  o m  b e l i e f s  f r o m  what 
he b e l i e v e s  h i s  h e a r e r  knows o r  b e l i e v e s .  It 
seems e q u a l l y  c l e a r  from t h e  d i a l o g s ,  however, 
t h a t  foclrusing is n o t  one of t h e  t h i n g s  t h a t  i s  
s e p a r a t e  f o r  t h e  two p a r t i c i p a n t s .  There i s  a 
pervasive assumpti on by speaker  and h e a r e r  t h a t  
t hey  s h a r e  a common focus ( t h i s  is. i n  f a c t ,  an 
important  p a r t  o f  how and why focus ing  works).  
The bxtens ion  t h a t  seems t o  be needed h e r e  is  t o  
have t h e  focus ing  mechanisms i n t e r a c t  wit6 an 
encoding o f  knowledge t h a t  d i s t i n g u i s h e s  be l i e  fs 

Il.c-----.- 

*O Fi l lmore  says, 

The p o i n t  is that whenever we p ick  a word o r  
phrase,  we au toma t i ca l ly  drag  a long  wi th  i t  
the  Larger c o n t e x t  o r  framework i n  te rms  o f  
which t h e  word or phrase  we have ahosen has  
an ~ n t e r p r e t a t i o n .  It i s  as i f  d e s c r i p t i o n s  
of t h e  meanings of e lements  must i d e n t i f y  
s imultaneously Mguren and "ground " . 

To s a y  it a g a i n ,  whenever we unders tand a 
l i n g u i s t i c  exp res s ion  o f  whatever so r t  , we 
have s imul taneous ly  a backeround scene and a 
pe r spea t ive  on t h a t  scene.  

2 1 Consequently, t h e  r e f e rence  r e s o l u t i o n  
mechanisms d i d  n o t  we t h i s  f e a t u r e .  

fe.g., Cohen 1978) r a t h e r  than,  as i s  now t h e  
case, with  some uniform encoding o f  knowledge t h a t  
does  n o t  d i a t i n g u l s h  between speaker  and h e a r e r .  

Facusing is t h e  a c t i v e  pmoesa ,  engaged i n  by 
the  p a r t i c i p a n t s  i n  a d i a l o g ,  of   on cent rating 
a t t e n t i o n  on o r  h i g h l i g h t i n g ,  a s u b s e t  of t h e i r  
ahared r e a l i t y .  Not only  does  i t  make 
o o m m ~ c a t i o n  more e f f i c r i en t ,  i t  makes 
c o n n u n i c a t ~ o n  poss ib l e .  Speaker and h e a r e r  can 
c o n a e n t r a t e  on a small p o r t i q n  o f  what t h e y  know 
and i g n o r e  t h e  rest. The importanoe o f  focus ing  
to oommunication is c l e a r l y  demonatrated by t h e  
d e f i n i t e  d e s c r i p t i o n s  t h a t  are used i n  d i a l d g .  
For a n a t u r a l -  language prooess ing  system bo c a r r y  
o n ,  a d i a l o g  w l t h  a person i t  m u t t  i nc lude  
mechani~ma t h a t  c ~ m p u t a t i o n a l l y  cap tu re  t h i a  
f a w i n g  prooess .  This p%psr h a s  examined t h e  
requi rements  de f i n i  t~ desar  i p t i o n s  impose on suah 
mechanisms, discussed focua ing  mechanisms included 
i n  a oomput er aystem f o r  unders tanding task-  
o r i e n t e d  d i a l o g ,  and i n d i c a t e d  f u t u r e  r e s e a r c h  
problems e n t a i l e d  i n  modeling t h e  focus ing  process  
more gene ra l ly .  
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Fi l lmore ,  1977~') 

The perapeot ive  from which an e n t i t y  is 
viewed in f luenoes  how f u r t h e r  informati-on about 
t h a t  e n t i t y  i a  accessed.  The r ep re sen t a t i on  of 
focus presented i n  6rosz  (1977) allows f o r  
d i f f e r e n t i a l  a cces s  t o  p rope r t i e s  o f  an  e n t i t p i  
but t h i s  addresses  only one p a r t  o f  t h e  problem. 
Uaing t h e  Y n i t i a l  perapeotive f r o m  which an e n t i t y  
l a  Viewed f o r  d i f f e r e n t i a l  access  does no t  r u l e  
ou t  consider ing a concept d i f f e r e n t l y  from t h e  way 
it has  alrea'cly been portrayed.  Ins tead,  it o r d e r s  
t h e  way i n  which a spec t s  o f  t h e  concept are t o  be 
examined. h e  o f  t h e  problems t h i s  raises is  
d e c i d i q  when t o  cons ider  a swltch i n  perspec t ive ,  
uh8n t o  abandon derivixig p r o p e r t i e s  o r  s e a r c u n g  
items ImplicitEy focused by an i n i t i a l  perspec t ive  
and examine o t h e r  aapeots  o f  t h e  e n t i t y .  

Another pmglem t h a t  r e l a t e s  t o  
pbr6pective is how perspec t ive  i n f l u e n w s  t h e  
p a r t i c u l a r  d e s c r i p t i o n  a speaker chooses, Does 
g loba l  focus g ive  an i t ld ibat ion t o  a speaker o f  
which p rope r t i e s  t o  choose? The preceding 
fragments o f  d i a l o g  contained s e v e r a l  examples 
t h a t  i l , l ua t r a t ed  t h e  e f f e c t  nf d i f f e r ences  i n  how 
a speaker and hearer  were focused on 
communica'tion. This suggests  t h a t  focbsing, 
though o f t e n  q u i t e  u s e f u l ,  can cause problems for 
people; similar problems may be unavoidable i n  a 
na tu ra l  language processing system. 

4 J z Q m 4 h U - m  

An a d d i t i o n a l  aspec t  o f  focus t h a t  has  
not yet  been addrkssed is its i n t e r a a t i o n  with a 
r ep r s sen t a t i on  o f  b e l i e f s  . The d i a log  fragments 
i n  t he  aecti-on on desc r ip t i on  pointed out some o f  
t h e  problems t h a t  arisa when t h e  two p a r t i c i p a n t s  
know d i f f e r e n t  t h i n g s  about t h e  e n t i t y  being 
described.  It i s  important,  then ,  f ~ r  a speaker 
t o  be a b l e  t o  s epa ra t e  h i s  own b e l i e f s  from what 
he be l ieves  h i s  heare r  knows o r  be l ieyes .  It 
seems equa l ly  c l e a r  from the  d i a logs ,  however, 
t h a t  focusing is n o t  one of  t h e  t h ings  t h a t  i s  
separate  f o r  t h e  two pa r t i o ipan t s .  Theze is a 
pervasive assumption by speaker and hearer  t h a t  
they sha re  a aomon focurr (this is, i n  f a c t ,  an 
important p a r t  o f  how and why focusing works). 
The extension that seem$ t o  be needed here  is  t o  
have t h e  foausing mechanisms i n t e r a c t  with a n  
encoding o f  knowledge t h a t  d i s t i n g u i s h e s  b e l i e f s  

-------- 
20 Fil lmore says , 

The p o i n t  i s  t h a t  whenever we pick a word o r  
phrase, we automat ical ly  d rag  along with i t  
the  l a r g e r  contex t  o r  framework i n  terms o f  
which t h e  word or phrase we have chosen has  
an i n t e r p r e t a t i o n .  It is a s  i f  d e s c r i p t i o n s  
of t h e  meanings of  elements musk i d e n t i f y  
simultaneously "flgurew and wgroundn, 

To say it again, whenever we understand a 
l i n g u i s t i c  express ion of whatevq  s o r t ,  w e  
have s imul taneously  a background scene and a 
perspec t ive  on t h a t  scene. 

21 Consequently, t h e  r e f e r ence  r e s o l u t  i o n  
mechanisms d i d  not use  t h i s  f ea tu re .  

(e.g,, Cohen 1978) r a t h e r  than,  as is ndw t h e  
oaae, w i t h  aome uniform encoding of knowledge t h a t  
does no t  d i s t i n g u i s h  between speaker and hearer .  

E= a!?mmY 
Focusing is t h e  a c t i v e  process ,  engaged i n  by 

t he  p a r t i c i p a n t s  i n  a d i a log ,  of coneent ra t inq  
a t t e n t i o n  on, o r  h igh l igh t ing ,  a subse t  6 f  t h e i r  
dhared r e a l i t y .  Not only does  i t  make 
conmunioation more e f f i c i e n t  , i t makes 
comunioa t ion  poss ib le .  Speaker and hearer  can 
conoentra te  Qa a s m a l l  por t ion  o f  what they know 
and ignore  t h e  rest.  The importance o f  focusing 
t o  comun ica t ion  is Qlearly demonstrated by t h e  
d e f i n i t e  d e s c r i p t i o n s  thaV a r e  used i n  d ia log .  
For a n a t u r a l  language processing system t o  c a r r y  
on a d i a log  with  a person i t  must include 
mechanisms t h a t  oomputationally cap ture  t h i s  
focusing process.  This paper h a s  examined the  
require me^ ts d e f i n i t e  d e s c r i p t i ~ n s  impose on such 
mechanisms, d i scussed  focusing mechaniams inol'lnded 
i n  a cbmputer system f o r  understanding task- 
o r ien ted  d i a l o g ,  and ind ica ted  fu tu re  rese8kch 
problems entailed i n  modeling t h e  focusing process 
more general ly .  
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