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COMPUTATIONAL PEESPECTT VE 

IS IT USEFUL TO DISTINGUISH PARSING FROM INTERPRETATION? 

S i n c e  m o s t  of t h i s  p o s i t i o n  p a p e r  v i i i  be  a t t a c k i n g  
t h e  s e p a r a t i o n  o f  p a r s i n g  f r o m  i n t e r p r e t a t i o n ,  l e t  me 
f i r s t  make i t  c l e a r  t h a t  I do b e l i e v e  i n  s y n t a c t i c  
k n o w l e d g e .  I n  t h i s  I am more  c o n s e r v a t i v e  t h a n  o t h e r  
r e s e a r c h e r s  i n  i n t e r p r e t a t i o n  a t  B e r k e l e y ,  
C a r n e g i e - M e l l o n ,  C o l o m b i a ,  t h e  u n i v e r s i t i e s  o f  
C o n n e c t i c u t  a n d  M a r y l a n d ,  a n d  Y a l e .  

But  b e l i e v i n g  i n  s y n t a c t i c  k n o w l e d g e  i s  n o t  t h e  same 
a s  b e l i e v i n g  i n  p a r s e r s !  The s e a r c h  f o r  a way to a s s i g n  
8 s y n t a c t i c  s t r u c t u r e  t o  a s e n t e n c e  l a r g e l y  i n d e p e n d e n t  
o f  t h e  m e a n i n g  o f  t h a t  s e n t e n c e  h a s  l e d  t o  a t e r r i b l e  
m i s d i r e c t i o n  o f  l a b o r .  And t h i s  e f f e c t  h a s  b e e n  f e l t  on 
b o t h  s i d e s  o f  t h e  f e n c e .  We f i n d  o u r s e l v e s  l o o k i n g  f o r  
ways  t o  r e d u c e  i n t e r a c t i o n  b e t w e e n  s y n t a x  and  s e m a n t i c s  
a s  much a s  p o s s i b l e .  How f a r  c a n  we d r i v e  a p u r e l y  
s y n t a c t i c  ( s e m a n t i c )  a n a l y z e r ,  w i t h o u t  s n e a k i n g  o v e r  i n t o  
the enemy camp? Row well can we disguise syntax 
(semantics) as semantics (syntax)? How narrow a pipe 
between the two can we set away with? What a waste of 
time, when we should be starting with b o d i e s  of texts, 
considering the total language analysis picture, and 
looking for what kinds of knowledge need to interact to 
u n d e r s t a n d  t h o s e  t e x t s .  

I f  o u r  i n t e n t  i n  o v e r e x t e n d i n s  o u r  t h e o r i e s  was  to  
r e s t  t h e i r  m u s c l e ,  t h e n  I w o u l d  h a v e  no q u a l m s .  P u s h i n g  
a m e c h a n i s m  down a b l i n d  a l l e y  i s  a n  i m p o r t a n t  way t o  
s t u d y  i t s  weaknesses. But  I r e a l l y  c a n ' t  a c c e p t  t h i s  
P o p p e r i a n  v i e w  o f  mode rn  c o m p u t a t i o n a l  l i n g u i s t i c s .  
Mechan i sms  a r e  n o t  d r i v e n  b e y o n d  t h e i r  l i m i t s  t o  f i n d  
t h o s e  l i m i t s ,  b u t  r a t h e r  t o  g r a b  t e r r i t o r y  f r o m  t h e  o t h e r  
side. The underlying premise is "If our mechanism X can 
sometimes do task A, then there is no need for someone 
e l s e ' s  mechanism Y." Occam's razor is used with murderous 
intent. 

F u r t h e r m o r e ,  t h e  d e b a t e  o v e r  w h e t h e r  p a r s e r s  make 
s e n s e  h a s  d r a s t i c a l l y  r e d u c e d  i n t e r a c t i o n  b e t w e e n  
r e s e a r c h e r s .  Each  s i d e  s e e s  t h e  o t h e r  a s  a v o i d i n g  
f u n d a m e n t a l  i s s u e s ,  and  so t h e  r e s u l t s  f r o m  t h e  o t h e r  
s i d e  a l w a y s  seem t o  be  b e s i d e  t h e  p o i n t .  F o r  e x a m p l e ,  
when Mirth Marcus" explains some grmamatical constraint 
a s  s y n t a c t i c  p r o c e s s i n g  c o n s t r a i n t s ,  be  d o e s n ' t  a n s w e r  
a n y  o f  t h e  p r o b l e m s  I ' m  f a c e d  w i t h .  And I ' m  s u r e  M i t c h  
h a s  no n e e d  f o r  f r a m e - b a s e d ,  d o m a i n - d r i v e n  p a r t i a l  
l a n g u a g e  a n a l y s i s  t e c h n i q u e s .  

T h i s  s i t u a t i o n  h a s  n o t  a r i s e n  b e c a u s e  we h a v e  been  
f o r c e d  t o  s p e c i a l i z e .  We s i m p l y  d o n ' t  know e n o u g h  t o  
q u a l i f y  f o r  an  i n f o r m a t i o n  e x p l o s i o n  y e t .  C o m p u t a t i o n a l  
l i n g u i s t i c s  d o e s n ' t  h a v e  h u n d r e d s  o f  j o u r n a l s  i n  d o z e n s  
o f  l a n g u a g e s .  I t ' s  a y o u n g  f i e l d  w i t h  o n l y  a h a n d f u l  o f  
p e o p l e  w o r k i n g  i n  i t .  

Nor i s  i t  t h e  c a s e  t h a t  we d o n ' t  h a v e  t h i n g s  t o  s a y  
t o  e a c h  o t h e r .  But  - -  end  h e r e ' s  t h e  r u b  - -  some o f  t h e  
mos t  u s e f u l  t h i n g s  t h a t  e a c h  o f  us  knows a r e  t h e  t h i n g s  
t h a t  we d o n ' t  d a r e  t e l l .  By t h a t  I mean t h a t  e a c h  o f  us  
knows w h e r e  o u r  t h e o r i e s  f a l l  a p a r t ,  w h e r e  v e  h a v e  t o  
k l u d g e  t h e  p r o g r a m s ,  f u d g e  t h e  i n p u t s ,  o r  w i n c e  a t  t h e  
o u t p u t s .  T h a t  k i n d  o f  i n f o r m a t i o n  c o u l d  be  i n v a l u a b l e  
f o r  s u g g e s t i n g  t o  t h e  o t h e r s  w h e r e  t o  f o c u s  t h e i r  
a t t e n t i o n s .  U n f o r t u n a t e l y ,  e v e n  i f  we became  b r a v e  
e n o u g h  to  t a l k  a b o u t ,  even  e m p h a s i z e ,  w h e r e  w e ' r e  h a v i n g  
p r o b l e m s ,  t h e  o d d s  a r e  low t h a t  we w o u l d  c o n s i d e r  
a c c e p t a b l e  w h a t  someone e l s e  p r o p o s e s  a s  a s o l u t i o n .  

IS SIMULATION OF HUMAN PROCESSING IMPORTANT? 

Yes, very much so, even if all you are interested in 
is a good computer program. The reason why was neatly 
captured in ~rinciDles of Artificia~ lnte~lieence: 
" l a n g u a g e  h a s  e v o l v e d  a s  a c ~ u n i c a t i o n  medium between 
i n t e l l i a e n ~  b e i n g s "  ( N i l s s o n ,  p .  2 ) .  T h a t  i s ,  n a t u r a l  
l a n g u a g e  u s a g e  d e p e n d s  on t h e  f a c t  t h a t  c e r t a i n  t h i n g s  
c a n  be  l e f t  a m b i g u o u s ,  l e f t  v a g u e ,  o r  j u s t  l e f t  o u t ,  
b e c a u s e  t h e  h e a r e r  knows a l m o s t  a s  much a s  t h e  s p e a k e r .  
N a t u r a l  l a n g u a g e  h a s  been  f i n e l y  t u n e d  t o  t h e  
c o - , - u n i c a t i v e  n e e d s  o f  human b e i n g s .  We may have  t o  
a d a p t  t o  t h e  l i m i t a t i o n s  o f  o u r  e a r s  and  o u r  v o c a l  
c h o r d s ,  b u t  we h a v e  o t h e r w i s e  b e e n  t h e  m a s t e r s  o f  o u r  
l a n g u a g e .  T h i s  i s  t r u e  even  i f  t h e r e  i s  an  i n n a t e  
u n i v e r s a l  g rmmuar  ( w h i c h  I d o n ' t  b e l i e v e  i n ) .  A 
u n i v e r s a l  g r ammar  a p p l i e s  few c o n s t r a i n t s  t o  o u r  u s e  o f  
e l l i p s i s ,  a m b i g u i t y ,  a n a p h o r a ,  and  a l l  t h e  o t h e r  a s p e c t s  
o f  l a n g u a g e  t h a t  make l a n g u a g e  an  e f f i c i e n t  means  f o r  
i n f o r m a t i o n  t r a n s f e r ,  end a p a i n  f o r  t h e  p r o g r - - - - e r .  

B e c a u s e  l a n g u a g e  h a s  b e e n  f i t t e d  t o  w h a t  we do b e s t ,  
I b e l i e v e  i t ' s  i m p r o b a b l e  t h a t  t h e r e  e x i s t  p r o c e s s e s  v e r y  
u n l i k e  wha t  p e o p l e  u s e  t o  d e a l  w i t h  i t .  T h e r e f o r e ,  w h i l e  
I h a v e  no i n t e n t i o n  o f  t r y i n g  t o  mode l  r e a c t i o n  t i m e  d a t a  
p o i n t s ,  I do f i n d  human b e h a v i o r  i m p o r t a n t  f o r  two k i n d s  
o f  i n f o r m a t i o n .  F i r s t ,  w h a t  do p e o p l e  do w e l l ,  how do 
t h e y  do i t ,  a n d  how d o e s  l a n g u a g e  u s e  d e p e n d  on it? 
S e c o n d ,  w h a t  do p e o p l e  do p o o r l y ,  a n d  how d o e s  l a n g u a g e  
u s e  g e t  a r o u n d  it? 

The q u e s t i o n  ' ~ o w  c a n  we know wha t  human p r o c e s s i n g  
i s  r e a l l y  l i k e ? "  i s  a n o n - i s s u e .  We d o n ' t  h a v e  t o  know 
w h a t  human p r o c e s s i n g  i s  r e a l l y  l i k e .  But  i f  p e o p l e  c a n  
u n d e r s t a n d  t e x t s  t h a t  l e a v e  o u t  c r u c i a l  b a c k g r o u n d  f a c t s ,  
t h e n  o u r  p r o g r a m s  h a v e  t o  be  a b l e  t o  i n f e r  t h o s e  f a c t s .  
I f  p e o p l e  h a v e  t r o u b l e  u n d e r s t a n d i n g  i n f o r m a t i o n  p h r a s e d  
i n  c e r t a i n  w a y s ,  t h e n  o u r  p r o g r a m s  h a v e  t o  p h r a s e  i t  i n  
ways  t h e y  c a n  u n d e r s t a n d .  At some l e v e l  o f  d e s c r i p t i o n ,  
o u r  p r o g r a m s  w i l l  h a v e  t o  be  " d o i n g  w h a t  p e o p l e  d o , "  
i . e . ,  f i l l i n g  in  c e r t a i n  k i n d s  o f  b l a n k s ,  l e a v i n g  o u t  
c e r t a i n  k i n d s  o f  r e d u n d a n c i e s ,  a n d  so o n .  But t h e r e  i s  
no r e a s o n  f o r  c o m p u t a t i o n a l  l i n g u i s t s  t o  w o r r y  a b o u t  how 
d e e p l y  t h e i r  p r o g r a m s  c o r r e s p o n d  t o  human p r o c e s s e s .  

WILL PARALLEL PROCESSING CHANGE THINGS? 

People have been predicting (and waiting for) great 
benefits from parallelism for some time. Personally, I 
believe that most of the benefits will come in the area 
o f  i n t e r p r e t a t i o n ,  w h e r e  l a r g e - s c a l e  memory s e a r c h ,  s u c h  
a s  S c o t t  Fah lman  h a s  been  w o r r y i n g  a b o u t ,  a r e  i n v o l v e d .  
And ,  i f  a n y t h i n g ,  i m p r o v e m e n t s  i n  t h e  u s e  o f  s e m a n t i c s  
w i l l  d e c r e a s e  t h e  a t t r a c t i v e n e s s  o f  s y n t a c t i c  p a r s i n g .  

But I a l s o  t h i n k  t h a t  t h e r e  a r e  n o t  t h a t  many g a i n s  
t o  be  had  from p a r a l l e l  p r o c e s s i n g .  Hash  c o d i n g s ,  
d i s c r i m i n a t i o n  t r e e s ,  and  so o n ,  a l r e a d y  y i e l d  r e a s o n a b l y  
c o n s t a n t  s p e e d s  f o r  l o o k i n g  up d a t a .  I t  i s  an  
i n c o n v e n i e n c e  t o  h a v e  t o  d e a l  w i t h  s u c h  t h i n g s ,  b u t  n o t  
an  i n s u r m o u n t a b l e  o b s t a c l e .  Our r e a l  p r o b l e m s  a t  t h e  
moment a r e  how t o  g e t  o u r  s y s t e m s  t o  make d e c i s i o n s ,  s u c h  
a s  " I s  t h e  q u e s t i o n  "How many t i m e s  h a s  John  a s k e d  you 
f o r  money?"  r h e t o r i c a l  o r  n o t ? "  We a r e  l i m i t e d  n o t  by t h e  
number  o f  p r o c e s s o r s ,  b u t  by n o t  knowing  how t o  do t h e  
j ob .  

105 



TtI.~E LINGUISTIC PERSPECTIVE 

HAVE OUR TOOLS AFFECTED US? 

Y e s ,  a n d  a d v e r s e l y .  To p a r t i a l l y  c o n t r a d i c t  my 
s t a t e m e n t s  in  t h e  l a s t  p a r a g r a p h ,  w e ' v e  been  o v e r l y  
c o n c e r n e d  w i t h  how t o  do t h i n g s  w i t h  e x i s t i n g  h a r d w a r e  
a n d  s o f t w a r e .  And w e ' v e  been  t o o  i m p r e s s e d  by t h e  
s u c c e s s  c o m p u t e r  s c i e n c e  h a s  had  w i t h  s y n t a x - d r i v e n  
c o m p i l a t i o n  o f  p r o g r a m m i n g  l a n g u a g e s .  I1  i s  c e r t a i n l y  
t r u e  t h a t  work  on g r a m m a r s ,  p a r s e r s ,  code  g e n e r a t o r s ,  and  
so o n ,  h a v e  c h a n g e d  c o m p i l e r  g e n e r a t i o n  f r o m  m a e s i v e  
m u l t i - m a n - y e a r  e n d e a v o r s  t o  s t u d e n t  c o u r s e  p r o j e c t s .  I f  
c o m p i l e r  t e c h n o l o g y  h a s  b e n e f i t e d  so much f r o m  s y n t a c t i c  
p a r s e r s ,  why c a n ' t  c o m p u t a t i o n a l  l i n g u i s t i c s ?  

The p r o b l e m  h e r e  is t h a t  t h e  t e c h n o l o g y  h a s  n o t  done  
w h a t  p e o p l e  t h i n k  i t  h a s .  I t  h a s  a l l o w e d  us  t o  d e v e l o p  
m o d e r n ,  w e l l - s t r u c t u r e d ,  t a s k - o r i e n t e d  l a n g u a g e s ,  b u t  i t  
h a s  n o t  g i v e n  us  n a t u r a l  o n e s .  A n y o n e  who h a s  h a d  co 
t e a c h  a n  i n t r o d u c t o r y  p r o g r u ~ i n g  c o u r s e  knows t h a t .  
H i g h - l e v e l  l a n g u a g e s ,  t h o u g h  e a s i e r  to l e a r n  t h a n  m a c h i n e  
l a n g u a g e ,  a r e  v e r y  d i f f e r e n t  f r o m  human l a n g u a g e s ,  s u c h  
as English or Chinese. 

P r o g r a m m i n g  l a n g u a g e s ,  t o  r e a d j u s t  N i l s s o n ' s  q u o t e ,  
a r e  d e v e l o p e d  f o r  c ~ u n i c a t i o n  b e t w e e n  m o r o n s .  A l l  t h e  
useful features of language, s u c h  as ellipsis and 
a m b i g u i t y ,  h a v e  t o  be  e l i m i n a t e d  i n  o r d e r  co u s e  t h e  
t e c h n o l o g y  o f  s y n t a x - d r i v e n  p a r s i n g .  C o m p i l e r s  do n o t  
point the way for computational linguistics. They show 
instead what we g e t  if we restrict ourselves to 
simplistic methods. 

DO WE PARSE CONTEXT-FREELY? 

My w o r k i n g  a s s u m p t i o n  i s  t h a t  t h e  s y n t a c t i c  
k n o w l e d g e  u s e d  i n  c o m p r e h e n s i o n  i s  a t  m o s t  c o n t e x t - f r e e  
a n d  p r o b a b l y  a l o t  l e s s ,  b e c a u s e  o f  memory l i m i t a t i o n s .  
T h i s  i s  m o s t l y  a r e s u l t  o f  s e m a n t i c  h e u r i s t i c s  t a k i n g  
o v e r  when c o n s t r u c t i o n s  become  t o o  c o m p l e x  f o r  o u r  
c o g n i t i v e  c h u n k i n g  c a p a c i t i e s .  But  t h i s  i s  n o t  a 
critical a s s u m p t i o n  for me.  

; ~rE~AC'~ ONS 

S i n c e  I d o n ' t  b e l i e v e  i n  t h e  p u r e  g r a n ~ a t i c a l  
a p p r o a c h ,  I h a v e  t o  r e p l a c e  t h i s  l a s t  set  o f  q u e s t i o n s  
w i t h  q u e s t i o n s  a b o u t  t h e  r e l a t i o n s h i p  b e t w e e n  o u r  
k n o w l e d g e  ( l i n g u i s t i c  a n d  o t h e r w i s e )  and  t h e  p r o c e d u r e s  
f o r  a p p l y i n g  i 1 .  F o r t u n a t e l y ,  t h e  q u e s t i o n s  s t i l l  make 
s e n s e  a f t e r  t h i s  s u b s t i t u t i o n .  

DO OUR ALGORITHMS AFFECT OUR KNOWLEDGE STRUCTURES? 

Of c o u r s e .  I n  f a c t ,  i t  i s  o f t e n  h a r d  t o  d e c i d e  
w h e t h e r  some f e a t u r e  o f  a s y s t e m  i s  a k n o w l e d g e  s t r u c t u r e  
o r  a p r o c e d u r a l  f a c t o r .  F o r  e x a m p l e ,  i s  l i n e a r  s e a r c h  a 
r e s u l t  o f  d a t a  s t r u c t u r e s  o r  p r o c e d u r e  d e s i g n s ?  

CAN WE TEST ALGORITHMS/KNOWLEDGE STRUCTURES SEPARATELY? 

We do i n d e e d  t r y  e x p e r i m e n t s  b a s e d  on t h e  s h a p e  o f  
k n o w l e d g e  s t r u c t u r e s ,  i n d e p e n d e n t l y  o f  bow t h e y  a r e  u s e d  
( b u t  I t h i n k  t h a t  m o s t  s u c h  e x p e r i m e n t s  h a v e  b e e n  
i n c o n c l u s i v e ) .  I ' m  n o t  s u r e  w h a t  i t  w o u l d  m e a n ,  h o w e v e r ,  
f o r  a p r o c e d u r e  t o  be  v a l i d a t e d  i n d e p e n d e n t l y  o f  t h e  
k n o w l e d g e  s t r u c t u r e s  i t  w o r k s  w i t h ,  s i n c e  u n t i l  t h e  
k n o w l e d g e  s t r u c t u r e s  w e r e  r i g h t ,  y o u  c o u l d n ' t  t e l l  i f  t h e  
p r o c e d u r e  was  d o i n g  t h e  r i g h t  t h i n g  o r  n o t .  

WHY DO WE SEPARATE RECOGNITION AND PRODUCTION? 

I f  I w e r e  t r y i n g  t o  d e a l  w i t h  t h i s  q u e s t i o  n on 
E r r a t i c a l  g r o u n d s ,  I w o u l d n ' t  know w h a t  i t  m e a n t .  
C r ~ a r s  a r e  n o t  p r o c e s s e s  a n d  h e n c e  h a v e  no d i r e c t i o n .  
They  a r e  a b s t r a c t  c h a r a c t e r i z a t i o n s  o f  t h e  s e t  o f  
w e l l - f o r m e d  s t r i n g s .  From c e r t a i n  c l a s s e s  o f  g r a - w - a r s  
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one  c a n  m e c h a n i c a l l y  b u i l d  r e c o g n i z e r s  and  r a n d o ~  
g e n e r a t o r s .  But s u c h  m a c h i n e s  a r e  n o t  t h e  g r a - ~ a r s ,  and  
a r e c o g n i z e r  i s  m a n i f e s t l y  n o t  t h e  same m a c h i n e  a s  a 
g e n e r a t o r ,  even  t h o u g h  t h e  same g rammar  may u n d e r l i e  
both. 

S u p p o s e  v e  r e p h r a s e  t h e  q u e s t i o n  a s  ' ~ h y  do we h a v e  
s e p a r a t e  k n o w l e d g e  s t r u c t u r e s  f o r  i n t e r p r e t a t i o n  and  
p r o d u c t i o n ? "  T h i s  p r e s u p p o s e s  t h a t  t h e r e  a r e  s e p a r a t e  
k n o w l e d g e  s t r u c t u r e s ,  and  i n  o u r  c u r r e n t  systems t h i s  i s  
o n l y  p a r t i a l l y  t r u e .  

I n t e r p r e t i n g  a n d  p r o d u c t i o n  p r o g r a m s  a b o u n d  in  ad 
h o c  p r o c e d u r e s  t h a t  s h a r e  v e r y  l i t t l e  i n  common n e a r  t h e  
l a n g u a g e  e n d .  The i n t e r p r e t e r s  a r e  f u l l  o f  m e t h o d s  f o r  
guessing a t  m e a n i n g s ,  filling in t h e  b l a n k s ,  p r e d i c t i n g  
l i k e l y  f o l l o w - u p s ,  a n d  so  o n .  The g e n e r a t o r s  a r e  f u l l  o f  
m e t h o d s  f o r  e l i m i n a t i n g  c o n t e x t u a l  i t ems ,  p i c k i n g  
a p p r o p r i a t e  d e s c r i p t o r s ,  c h o o s i n g  p r o n o u n s ,  and  so o n .  
Each  h a s  a v e r y  d i f f e r e n t  s e t  o f  p r o b l e m s  t o  d e a l  w i t h .  

On t h e  o t h e r  h a n d ,  o u r  i n t e r p r e t e r s  and  g e n e r a t o r s  
do s h a r e  wha t  we t h i n k  i s  t h e  i m p o r t a n t  s t u f f ,  t h e  w o r l d  
k n o w l e d g e ,  w i t h o u t  w h i c h  a l l  t h e  o t h e r  p r o c e s s i n g  
w o u l d n ' t  be  w o r t h  a p a r t r i d g e  i n  a p a r s e  t r e e .  The w o r l d  
k n o w l e d g e  s a y s  w h a t  m a k e s  s e n s e  i n  o n d e r s t a n d i n s  and  wha t  
i s  i m p o r t a n t  t o  t a l k  a b o u t .  

P a r t  o f  t h e  s e p a r a t i o n  o f  i n t e r p r e t a t i o n  a n d  
g e n e r a t i o n  o c c u r s  when t h e  p r o g r a m s  f o r  e a c h  a r e  
d e v e l o p e d  by d i f f e r e n t  p e o p l e .  T h i s  T e s u l t s  i n  
u n r e a l i s t i c  s y s t e m s  t h a t  w r i t e  w h a t  t h e y  c a n ' t  r e a d  a n d  
r e a d  wha t  t h e y  c a n ' t  w r i t e .  Someday  w e ' l l  h a v e  a good  
mode l  o f  how k n o w l e d g e  t h e  i n t e r p r e t e r  g a i n s  a b o u t  
u n d e r s t a n d i n g  a new word  i s  c o n v e r t e d  t o  k n o w l e d g e  t h e  
g e n e r a t o r  c a n  u s e  t o  v a l i d l y  p i c k  t h a t  word  i n  
p r o d u c t i o n .  T h i s  v i i i  h a v e  a c c o u n t  f o r  how we c a n  
i n t e r p r e t  w o r d s  w i t h o u t  b e i n g  r e a d y  t o  u s e  t h e m .  

F o r  e x a m p l e ,  f r o m  a s e n t e n c e  l i k e  "The  c a r  s w e r v e d  
o f f  t h e  r o a d  a n d  s t r u c k  a b r i d g e  a b u t m e n t , "  we c a n  i n f e r  
t h a t  an  a b u t m e n t  i s  a n o u n  d e s c r i b i n g  some k i n d  o f  
o u t d o o r  p h y s i c a l  o b j e c t ,  a t t a c h a b l e  t o  a b r i d g e .  T h i s  
w o u l d  be  e n o u g h  f o r  i n t e r p r e t a t i o n ,  b u t  o b v i o u s l y  t h e  
g e n e r a t o r  w i l l  n e e d  co know more  a b o u t  wha t  an  a b u t m e n t  
i s  b e f o r e  i t  c o u l d  c o n f i d e n t l y  s a y  " O h ,  l o o k  a t  t h e  c u t e  
abutment!" 

A f i n a l  p o i n t  on s h a r i n g .  T h e r e  a r e  two s t a n d a r d  
a r g u m e n t s  f o r  s h a r i n g  a t  l e a s t  g r = m m a t i c a l  i n f o r m a t i o n .  
One i s  t o  s a v e  s p a c e ,  a n d  t h e  o t h e r  i s  t o  m a i n t a i n  
c o n s i s t e n c y .  W i t h o u t  c l a i m i n g  t h a t  s h a r i n g  d o e s n ' t  
o c c u r ,  I w o u l d  l i k e  t o  p o i n t  o u t  t h a t  b o t h  a r g u m e n t s  a r e  
v e r y  w e a k .  F i r s t ,  t h e r e  i s  r e a l l y  n o t  a l o t  o f  
g r a m m a t i c a l  k n o w l e d g e ,  c o m p a r e d  a g a i n s t  a l l  t h e  o t h e r  
k n o w l e d g e  we h a v e  a b o u t  t h e  w o r l d ,  so  n o t  t h a t  much s p a c e  
w o u l d  be  s a v e d  i f  s h a r i n g  o c c u r r e d .  S e c o n d ,  i f  t h e  
g e n e r a t o r  d e r i v e s  i t ' s  l i n g u i s t i c  k n o w l e d g e  f r o m  t h e  
p a r s e r ' s  d a t a  b a s e ,  t h e n  w e ' l l  h a v e  a s  much c o n s i s t e n c y  
a s  we c o u l d  m e a s u r e  i n  p e o p l e  a n y w a y .  
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