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0 .1  T h i s  p a p e r  i s  c o n c e r n e d  wi th  n a t u r a l  l a n g u a g e ,  c o m p u t e r s ,  

and  two g r o u p s  of p e o p l e  i n t e r e s t e d  in  n a t u r a l  l a n g u a g e :  ] i n g u i s t s ,  a nd  

p e r s o n s  e n g a g e d  in  c o m p u t e r  p r o c e s s i n g  of n a t u r a l  l a n g u a g e  d a t a .  

T h e r e  i s  s o m e  i n t e r s e c t i o n  of the  l a t t e r  s e t s ,  bu t  t he  i n t e r s e c t i o n  i s  

qu i t e  s m a l l  r e l a t i v e  to the  s i z e  of the  s e t s  t h e m s e l v e s  a n d  i s  t h u s  i n -  

a d e q u a t e  to p r o v i d e  l i n g u i s t s  w i th  a p r o p e r  p e r s p e c t i v e  on a u t o m a t e d  

l a n g u a g e  p r o c e s s i n g ,  o r  c o m p u t e r  s c i e n t i s t s  w i th  a p r o p e r  p e r s p e c -  

t i ve  on l i n g u i s t i c s .  

A l t h o u g h  bo th  g r o u p s  of p e r s o n s  h a v e  a m u t u a l  i n t e r e s t  in  n a t u r -  

a l  l a n g u a g e ,  t h e i r  c o n c e p t u a l i z a t i o n s  of the  n a t u r e  of l a n g u a g e  a nd  t h e i r  

a p p r o a c h e s  to p r o c e s s i n g  l a n g u a g e  da t a  a r e  v e r y  d i f f e r e n t .  To p r e s e n t  

a s o m e w h a t  o v e r s i m p l i f i e d  v i e w  of t h e s e  d i f f e r e n c e s :  l i n g u i s t s  t e n d  to 

be  t h e o r y - o r i e n t e d - - t h e y  a r e  c o n c e r n e d  wi th  i n t e r e s t i n g  bu t  s o m e t i m e s  

q u i t e e s o t e r l c  p r o b l e m s ,  c o u n t e r - e x a m p l e s ,  a nd  the  i n f i n i t e  s e t  of  

s e n t e n c e s  of c o m p e t e n c e ;  on the  o t h e r  h a n d ,  p e r s o n s  e n g a g e d  i n  a u t o -  

m a t e d  l a n g u a g e  p r o c e s s i n g  t e nd  to be  d a t a - o r i e n t e d ,  a nd  a r e  c o n c e r n e d  

wi th  s t a t i s t i c a l  s i g n i f i c a n c e  a nd  w i th  s o m e  f i n i t e  s u b s e t  of t he  s e n t e n c e s  

of p e r f o r m a n c e .  The  q u e s t i o n  t h e r e f o r e  a r i s e s  a s  to  w h e t h e r  t h e s e  

d i f f e r e n t  p e r s p e c t i v e s  a r e  to be  i n t e r p r e t e d  a s  i n c o m p a t i b l e  o r  c o m p l e -  

r :~entary ,  and  if c o m p l e m e n t a r y ,  w h e t h e r  s o m e  r e s e a r c h  c o n c e p t  m i g h t  

p r o v i d e  the  m e a n s  fo r  a u n i f i e d  a p p r o a c h  to a n a l y s i s  of n a t u r a l  l a n g u a g e .  

In t h i s  p a p e r ,  S e c t i o n  1 d e a l s  w i t h  the  p e r s p e c t i v e  of l i n g u i s t s  on 

a u t o m a t e d  l a n g u a g e  p r o c e s s i n g  a nd  c o m p u t e r  s c i e n t i s t s  on  l i n g u i s t i c s ;  

S e c t i o n  Z d i s c u s s e s  t h e i r  r e s p e c t i v e  c o n c e p t s  of n a t u r a l  l a n g u a g e  a nd  

l I  a rn  i n d e b t e d  to P a u l  G a r T i n  fo r  h i s  v a l u a b l e  c o m m e n t s  on 
t h i s  p a p e r .  



and  t h e i r  a p p r o a c h e s  to a n a l y s i s  of n a t u r a l  l a n g u a g e ,  a n d  e x p l o r e s  the  

q u e s t i o n s  r a i s e d  above ;  S e c t i o n  3 p r e s e n t s  s o m e  c o n c l u d i n g  r e m a r k s .  

1. 1 I t  i s  a p p r o p r i a t e  to b e g i n  t h i s  d i s c u s s i o n  wi th  a b r i e f  i n q u i r y  

in to  the  s o u r c e s  of  the  c o m m o n  f o c u s  of l i n g u i s t s  a n d  c o m p u t e r  s c i e n t i s t s  

on  n a t u r a l  l a n g u a g e .  T h e  i n t e r e s t  of l i n g u i s t s  in n a t u r a l  l a n g u a g e  is  

g i v e n  b y  d e f i n i t i o n ;  the  i n t e r e s t  of  n o n - l i n g u i s t i c a l l y  o r i e n t e d  c o m p u t e r  

s p e c i a l i s t s  in  n a t u r a l  l a n g u a g e  d e r i v e s  no t  f r o m  a c o n c e r n  wi th  l a n g u a g e  

p e r  s e ,  b u t  f r o m  the f u n c t i o n  of l a n g u a g e  a s  the p r i m a r y  v e h i c l e  f o r  

c o m m u n i c a t i n g  i n f o r m a t i o n  in h u m a n  s o c i e t y .  W h e t h e r  o r  no t  one  

a c c e p t s  the  i dea  of the  s o - c a l l e d  " i n f o r m a t i o n  e x p l o s i o n ,  " the  p r o c e s s i n g  

of n a t u r a l  l a n g u a g e  t e x t  i s  an  i m p o r t a n t  c h a l l e n g e  for  both  l i n g u i s t i c s  

a n d  c o m p u t e r  s c i e n c e .  T h e  s h e e r  v o l u m e  of n a t u r a l  l a n g u a g e  i n f o r m a -  

t ion  i s  t a x i n g  m a n u a l  s y s t e m s  to the  po in t  w h e r e  m o s t  o r g a n i z a t i o n s  

w h i c h  e n g a g e  in  l a r g e  s c a l e  i n f o r m a t i o n  p r o c e s s i n g  a r e  t u r n i n g  to a u t o -  

m a t i o n  of o p e r a t i o n s  on n a t u r a l  l a n g u a g e  t ex t .  Whi le  m o s t  l i n g u i s t s  

a r e  s p e c u l a t i n g  on the  t h e o r y  of l a n g u a g e ,  c o m p u t e r  s c i e n t i s t s  w i th  l i t t l e  

o r  no  l i n g u i s t i c  b a c k g r o u n d  a r e  a t t e m p t i n g  to c o n s t r u c t  s y s t e m s  fo r  

a n a l y z i n g  the  c o n t e n t  of n a t u r a l  l a n g u a g e  m a t e r i a l s .  O b v i o u s l y ,  l i n -  

g u i s t s  s h o u l d  b e c o m e  i n v o l v e d  in t h i s  d e v e l o p m e n t ,  b u t  to da t e ,  f ew 

l i n g u i s t s  h a v e  b e e n  m o t i v a t e d  to  p a r t i c i p a t e .  I t  a p p e a r s  t h a t  t h e r e  a r e  

two b a s i c  r e a s o n s  fo r  the  c u r r e n t  l a c k  of i n v o l v e m e n t .  

1. 1. 1 In the  f i r s t  p lace~ a m o n g  l i n g u i s t s  t h e r e  i s  l i t t l e  a p p r e c i a t i o n  of 

the  f a c t  t h a t  in  e s s e n c e ,  a l l  p r o c e s s i n g  of n a t u r a l  l a n g u a g e  i n f o r m a t i o n - -  

w h e t h e r  s c i e n t i f i c ,  t e c h n i c a l ,  o r  l i t e r a r y - - i s  a l i n g u i s t i c  p r o b l e m .  

B a s i c a l l y ,  the  p r o c e s s i n g  of n a t u r a l  l a n g u a g e  i n f o r m a t i o n  f o r  i n d e x i n g ,  

a b s t r a c t i n g ,  f a c t  r e t r i e v a l ,  t r a n s l a t i o n ,  o r  a n y  o t h e r  p u r p o s e  r e q u i r e s  



a n  a n a l y s i s  of  the  c o n t e n t  of  the  t e x t  a n d  the  r e p r e s e n t a t i o n  of i t  in  

s o m e  s t a n d a r d  f o r m .  I d e a l l y ,  c o n t e n t  a n a l y s i s  c o n s i s t s  in  d e t e r m i n i n g  

the c o n c e p t s  p r e s e n t  in the m a t e r i a l  a n d  the  i n t e r r e l a t i o n s  e x i s t i n g  

a m o n g  t h o s e  c o n c e p t s ;  the  f o r m e r  i s  b a s e d  on  s o m e  f o r m  of s e m a n t i c  

a n a l y s i s ,  a n d  the l e t t e r  i m p l i e s  s y n t a c t i c  a n a l y s i s ~  a l t h o u g h  the  two  

f o r m s  of a n a l y s i s  a r e  i n t e r d e p e n d e n t  to a c o n s i d e r a b l e  d e g r e e .  

T h e  c o n c e p t s  a n d  r e l a t i o n s  w h i c h  h a v e  b e e n  i d e n t i f i e d  a r e  t h e n  

t r a n s l a t e d  in to  a s e t  of  c a n o n i c  s e n t e n c e s  r e p r e s e n t i n g  ~he c o n t e n t  of  

the  d o c u m e n t .  F r o m  t h i s  r e p r e s e n t a t i o n  of  the  c o n t e n t  of  t he  d o c u m e n t ,  

a l l  d o c u m e n t  s u r r o g a t e s - - s u c h  a s  s t r i n g s  of i n d e x  t e r m s  o r  t h e s a u r u s  

g r o u p s ,  a b s t r a c t s  o r  e x t r a c t s  o r  t r a n s l a t i o n s - - a r e  p r o d u c e d .  I n  the  

c a s e  of  f a c t  r e t r i e v a l  o r  q u e s t i o n - a n s w e r i n g  s y s t e m s ,  the  c a n o n i c  

s e n t e n c e s  r e p r e s e n t  the b e l i e f s  of  the  s y s t e m  a n d  s e r v e  a s  the  b a s e  

f o r  g e n e r a t i n g  f a c t u a l  a n s w e r s  to s p e c i f i c  q u e r i e s .  T h u s ,  a l t h o u g h  

m o s t  e x i s t i n g  a u t o m a t e d  c o n t e n t  a n a l y s i s  p r o c e d u r e s  a r e  a t  b e s t  l o w  

l e v e l  a p p r o x i m a t i o n s  of t h i s  i d e a l ,  i t  i s  c l e a r  t h a t  a n a l y z i n g  the  c o n t e n t  

o f  n a t u r a l  l a n g u a g e  t e x t  m u s t  be  b a s e d  on  s e m a n t i c  a n d  s y n t a c t i c  p r i n c l -  

p l e s  a n d  i s  h e n c e  a n  o b v i o u s  o b j e c t  of  l i n g u i s t i c  e n d e a v o r .  I t  i s  u n f o r -  

t u a n t e  t h a t  t he  s i g n i f i c a n c e  of t h i s  f a c t  i s  n o t  a p p r e c i a t e d  b y  the m a j o r i t y  

of  l i n g u i s t s .  

I. I. Z A further--and not unrelated--reason for non-participalion 

linguists in automated language processing is a basic lack of knowledge 

about computers~ in the sense of realizing when a computer is a handy 

tool~ and when it isn't so handy. By this I don't mean a lack of knowl- 

edge about hexadecimal systems, bits and bytes, or serial and parallel 

processors, but very simply knowledge of what a computer is good for. 
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T h e  f a c t  i s  t h a t  fo r  m a n y  of the o p e r a t i o n s  c h a r a c t e r i s t i c a l l y  p e r *  

f o r m e d  in  l i n g u i s t i c  r e s e a r c h ,  the  c o m p u t e r  i s  a n  i n v a l u a b l e - - i f  no t  an  

i n d i s p e n s a b l e - - t o o l .  T h i s  i s  a v e r y  s t r o n g  c l a i m  fo r  the  u t i l i t y  of the  

c o m p u t e r  in l i n g u i s t i c s ;  t h e r e f o r e ,  the  g r o u n d s  on w h i c h  it  i s  b a s e d  

a r e  w o r t h  e x a m i n i n g  in  s o m e  d e t a i l .  

T h e  o p e r a t i o n s  w h i c h  the  l i n g u i s t  p e r f o r m s  in c a r r y i n g  out  r e s e a r c h  

on  a l a n g u a g e  o r  l a n g u a g e s  a r e  e s s e n t i a l l y  the  fo l lowing :  he c o l l e c t s  

d a t a ,  o r g a n i z e s  a n d  a n a l y z e s  t h e m ,  f o r m u l a t e s  h y p o t h e s e s  a nd  v e r i f i e s  

t h e m .  T h e r e  i s  of  c o u r s e ,  a g r e a t  d e a l  of f e e d b a c k  a n a l y s i s  a n d  

r e c y c l i n g  t h r o u g h  a l l  t h e s e  o p e r a t i o n s ,  w h ic h  a r e  h i g h l y  i n t e r d e p e n d e n t .  

I t  i s  t h e r e f o r e  i m p r a c t i c a l  to e x a m i n e  the  a p p l i c a b i l i t y  of  c o m p u t e r  p r o -  

c e s s i n g  i n d i v i d u a l l y  to e a c h  of the  o p e r a t i o n s  l i s t e d  a b o v e .  S inc e  the  

i m p o r t a n t  c o n c e p t  of " o r g a n i z a t i o n "  a p p l i e s  e q u a l l y  to da ta  a nd  h y p o t h e -  

s e s ,  in  the  f o l l o w i n g  the l i n g u i s t i c  o p e r a t i o n s  for  w h i c h  c o m p u t e r s  c a n  

be  u s e d  wi l l  be g r o u p e d  in to  t h e s e  two c a t e g o r i e s .  W h e r e  t h e s e  o p e r -  

a t i o n s  a r e  d i f f e r e n t l y  i n t e r p r e t e d  o r  v a l u e d  by  l i n g u i s t s  of d i f f e r e n t  

s c h o o l s ,  d i v e r g e n t  p o i n t s  of  v i ew wi l l  be  no t e d .  

D a t a  c o l l e c t i o n  a n d  o r g a n i z a t i o n ,  o p e r a t i o n s  on the  da t a  b a s e .  

T h e r e  a r e  two s e n s e s  in  w h i c h  da ta  i s  c o l l e c t e d  in l i n g u i s t i c  a n a l y s i s .  

T h e  f i r s t  s e n s e  r e f e r s  to the  i n i t i a l  c o l l e c t i o n  of da t a  f o r  i n c l u s i o n  in  

the  c o r p u s  o r  d a t a  b a s e .  F o r  a l i n g u i s t  w o r k i n g  wi th  a l a n g u a g e  u n -  

known  to h i m ,  t h i s  g e n e r a l l y  m e a n s  e l i c l t i n g  s u c h  da t a  f r o m  a n  i n f o r -  
0 

m a n t - - a  n a t i v e  s p e a k e r  of the l a n g u a g e  in q u e s t i o n .  T h i s  o p e r a t i o n  

c a n  no t  p r o c e e d  in  a h a p h a z a r d  m a n n e r ,  bu t  fo r  the  t r a d i t i o n a l  d e s c r i p -  

t i ve  l i n g u i s t  a t  l e a s t ,  i s  one s u b c o r n p o n e n t  of a h e u r i s t i c  s t r a t e g y  fo r  

d i s c o v e r i n g  the  b a s i c  e l e m e n t s  a n d  r e l a t i o n s  of a g i v e n  l a n g u a g e .  B e -  
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cause it is a heuristic rather than an algorithmic procedure, explica- 

tion for a computer is a formidable undertaking. Thus far, there has 

been only one attempt at automating paradigm elicitation for unknown 

languages (Garvin 1969): since this project also involves analysis and 

hypothesis formulation, a more detailed discussion will be presented 

be low.  

A s e c o n d  s e n s e  of da t a  c o l l e c t i o n  i s  the  s e l e c t i o n  of p a r t i c u l a r  

da ta  i t e m s  f r o m  a p r e v i o u s l y  c o l l e c t e d  da t a  b a s e .  -When w o r k i n g  wi th  

a l a n g u a g e  in w h i c h  he  d o e s  no t  ha ve  n a t i v e  o r  n e a r  n a t i v e  c o m p e t e n c e ,  

o p e r a t i o n s  on the  da ta  b a s e - - t h a t  i s  to s a y ,  o r g a n i z i n g ,  s e a r c h i n g ,  

r e t r i e v h l g ,  and  r e f i l i n g  d a t a - - a s s u m e  a d o m i n a n t  r o l e .  T h i s  i s  b e c a u s e  

the  l i n g u i s t  c a n n o t  r e l y  on h i m s e l f  a s  a s o u r c e  of d a t a  w h i c h  he  c a n  

o r g a n i z e  a n d  a n a l y z e  in t e r m s  of h i s  own c o m p e t e n c e  ( t h i s  p r o c e d u r e  

p r e s e n t s  a n o t h e r  type  of p r o b l e m ,  w h i c h  i s  d i s c u s s e d  in S e c t i o n  Z). 

T h e  a n t h r o p o l o g i c a l  l i n g u i s t  t h u s  m u s t  de vo t e  a d i s p r o p o r t i o n a t e  a m o u n t  

of  t i m e  s i m p l y  to o p e r a t i n g  on the  da ta  b a s e ,  a n d  e s p e c i a l l y  to o r g a n -  

i z i n g  h i s  da t a .  He t y p i c a l l y  r e c o r d s  h i s  da t a  i t e m s  on s m a l l  s l i p s  of 

p a p e r ,  w h i c h  he t hen  s o r t s  and  c r o s s - f i l e s  a c c o r d i n g  to v a r i o u s  c r i t e r i a .  

The  p r o b l e m  i s  tha t  he  c a n  on ly  c r o s s - f i l e  a da ta  i t e m  a s  m a n y  w a y s  a s  

he h a s  d u p l i c a t e  s l i p s ,  a n  o r i g i n a l  a n d  t h r e e  c a r b o n s  b e i n g  a b o u t  the  

l i m i t  of l e g i b i l i t y  in r e c o r d i n g  da ta  wi th  a pen  o r  p e n c i l .  T h e  fou r  

c o p i e s  a l l ow  h i m ,  for  i n s t a nc 4 ' ,  a l p h a s o r t e d  f i l e s  of  E n g l i s h / L a n g u a g e  

L ,  L a n g u a g e  L / E n g l i s h  a n d  two m o r p h o l o g i c a l  c l a s s i f i c a t i o n s .  If  the  

language i s  a tone language other than Iraqw--an african language in 

which tone and morphological classes coincide--four files are insuffi- 

cent even for morphological analysis; for syntactic and semantic analysis, 
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such a limitation constitutes a serious obstacle. 

There are two major problems inherent in these traditional data- 

handling methods, which may provide at least a partial explanation for 

the well-known inadequacies in the descriptions of the so-called "exotic" 

languages (Uhlenbeck 1960 ). In the first place, the operations in- 

volved in the creation of these files, retrieval of relevant data from 

them, and replacement of the data in the files require a great deal of 

the llnguistts time, which might be more profitably spent in analysis 

and in hypothesis formulation and verification. Secondly, because in 

a taxonomic approach, classifications contained in the files in effect 

form the basis of the grammar, and because syntactic and semantic 

analysis requires a highly sophisticated and extensive organization 

of the data, these aspects of linguistic research inevitably suffer when 

data handling is limited to traditional manual techniques. 

Now, the clerical operations of sorting and listing data rapidly 

and variously are just those at which the computer excels. The com- 

puter can  s p e e d i l y  p r e s e n t  a v a r i e t y  of a r r a n g e m e n t s  of l a r g e  v o l u m e s  

of  da ta ,  w h i c h  m a y  e x p o s e  u n d e r l y i n g  p a t t e r n s  not  i d e n t i f i a b l e - - o r  

i d e n t i f i a b l e  only  wi th  d i f f i c u l t y - - b y  m e a n s  of t r a d i t i o n a l  c a r d  f i l ing  

t e c h n i q u e s .  The p o s s i b i l i t i e s  fo r  a u t o m a t i n g  t h e s e  types  of o p e r a t i o n s  

have  y e t  to be fu l ly  exp lo i t ed ;  h o w e v e r ,  p r o g r a m s  for  g e n e r a t i n g  

m o r p h e m e  c o n c o r d a n c e s  have  b e e n  d e v e l o p e d  by G r i m e s  and by 
I 
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K a y  (1969).  2 

F o r m u l a t i o n ,  o r g a n i z a t i o n ,  a n d  v e r i f i c a t i o n  o f  h y p 0 t h e s e s :  a n a l y t i c  

and  s y n t h e t i c  o p e r a t i o n s .  A l t h o u g h  a c o m p u t e r  c a n n o t  s p o n t a n e o u s l y  

g e n e r a t e  h y p o t h e s e s ,  it  c a n  a s s i s t  t he  l i n g u i s t  in r e c o g n i z i n g  p a t t e r n s  

in  the  da t a .  M o r e o v e r ,  in o r g a n i z i n g  a n d  v e r i f y i n g  h y p o t h e s e s ,  t h e  

c o m p u t e r  m a y  we l l  be  a n  i n d i s p e n s a b l e  t o o l  In o r d e r  to t e s t  a h y p o t h -  

e s i s ,  i t  s h o u l d  be s t a t e d  a s  e x p l i c i t l y  a s  p o s s i b l e ;  u s e  of the  c o m p u t e r  

f o r c e s  the i n v e s t i g a t o r  to be  e x p l i c i t .  In  c o m p u t e r  t e s l i u g  of h y p o t h e -  

s e s ,  l o o s e  f o r m u l a t i o n s  b e c o m e  o b v i o u s  r a t h e r  q u i c k l y ,  a s  the  c o m -  

p u t e r  p e r f o r m s  al l  a n d  o n l y  the  o p e r a t i o n s  s p e c i f i e d  in  the  p r o g r a m - -  

o f t en  to the  d i s m a y  of the  i n v e s t i g a t o r .  

In  add i t i on  to the s t r i n g e n t  r e q u i r e m e n t  fo r  e x p l i c i t n e s s ,  u s e  of 

the  c o m p u t e r  n e c e s s i t a t e s  a l o g i c a l  o r g a n i z a t i o n  of h y p o t h e s e s  in o r d e r  

to p r o v i d e  fo r  s y s t e m a t i c  ~ g  a n d  e leJ~r  t r a c i n g .  S u c h  r e q u i r e -  

m e n t s  app ly  e q u a l l y  to f o r m a l  g r a m m a r s  a nd  the s o m e w h a t  m o r e  

l o o s e l y  o r g a n i z e d  d e s c r i p t i v e  g r a m m a r s .  

T r a n s f o r m a t i o n a l  g r a m m a r s ,  h o w e v e r ,  p r e s e n t  a p a r t i c u l a r l y  

c o n v i n c i n g  c a s e  for  the  ne~cess i ty  of  c o m p u t e r  t e s t i n g .  I t  i s  d i f f i c u l t  

to e n v i s i o n  how the l i n g u i s t i c  r e s e a r c h e r  c a n  p o s s i b l y  ke e p  t r a c k  of 

Z A l t h o u g h  s o m e  d i f f i c u l t i e s  a r e  i n e v i t a b l e  in c o n v e r t i n g  l i n g u i s t i c  
m a t e r i a l s  to m a c h i n e - r e a d a b L e  f o r m ,  the  i n i t i a l  i n v e s t m e n t  of t i m e ,  
e n e r g y ,  a n d  funds  a r e  we l l  w o r t h  ~ e f f o r t .  A t  p r e s e n t ,  w h e t h e r  a 
k e y p u n c h  or  an  o p t i c a l  c h a r a c t e r  r e a d e r  i s  u s e d  a s  a c o n v e r s i o n  d e v i c e ,  
l i n g u i s t i c  d i a c r i t i c s  a nd  s p e c i a l  c h a r a c t e r s  m u s t  be  r e c o d e d  in t e r m s  
of the a v a i l a b l e  c h a r a c t e r  s e t .  H o w e v e r ,  f u l l y  a u t o m a t i c  c o n v e r s i o n  
by  m e a n s  of an  o p t i c a l  c h a r a c t e r  r e a d e r  i s  a d e v e l o p m e n t  w h i c h  c a n  
be  e x p e c t e d  wi th in  the  n e x t  few y ~ a r s .  S o m e  e x i s t i n g  m o d e l s  c a n  r e a d  
a v a r i n t y  of type  s t y l e s  wi th  t he  c o m b i n e d  e r r o r  r a t e  of  the  r e a d e r  a n d  
the t y p i s t  be ing  l o w e r  t ha n  t h a t  of  k e y  p u n c h e d  m a t e r i a l ,  a nd  the  r e c o g -  
n i t i o n  of h a n d p r i n t e d  c h a r a c t e r s  w i t h  a n  a c c e p t a b l e  e r r o r  r a t e  i s  no t  
f a r  off.  



the  t o r t u o u s  r a m i f i c a t i o n s  of o r d e r e d  r u l e s  w i th in  a s i n g l e  c o m p o n e n t  

of  the  g r a m m a r - - l e t  a l one  a c r o s s  c o m p o n e n t s - - w i t h o u t  the a id  of an  

a u t o m a t e d  g r a m m a r  t e s t e r .  S e v e r a l  c o m p u t e r  p r o g r a m s  fo r  t e s t i n g  

g r a m m a r  r u l e s  have  in  f a c t  b e e n  d e s i g n e d .  T h e s e  i nc lude  a p h o n o l o g -  

i c a l  r u l e  t e s t e r  ( B o b r o w  and  F r a s e r  1968), s e v e r a l  v e r s i o n s  of s y n -  

• t a c t i c  r u l e  t e s t e r s  b a s e d  on the  M I T R E  g r a m m a r  ( F r i e d m a n  1968; 

G r o s s  1968; G r o s s  and  W a l k e r  1968),  the  T r a n s f o r m a t i o n a l  G r a m m e r  

T e s t e r  (TGT)  d e v e l o p e d  by L o n d e  a n d S c h o e n e  (1968) for  the  A i r  F o r c e  

U C L A  E n g l i s h  S y n t a x  P r o j e c t ,  a n d  a s y s t e m  c o n s t r u c t e d  by IBM to t e s t  

the g r a m m a r  of E n g l i s h  II ( R o s e n b a u m  1967). A l t h o u g h  t h e s e  p r o g r a m s  

al l  o p e r a t e  t h r o u g h  a s y n t h e s i s  p r o c e d u r e ,  the  o n - l i n e  s y s t e m  d e s c r i b e d  

in  G r o s s  a n d  W a l k e r  a l s o  h a s  an  a n a l y t i c  c a p a b i l i t y  t h r o u g h  the M I T R E  

S y n t a c t i c  A n a l y s i s  P r o c e d u r e .  

In add i t i on  to t h e s e  l a r g e l y  s y n t h e t i c  t e s t  d e v i c e s ,  m a n y  a n a l y t i c a l  

a l g o r i t h m s  e x i s t .  T h e s e  i n c l u d e  a l g o r i t h m s  for  m o r p h o l o g i c a l  a s  well  

a s  s y n t a c t i c  a n a l y s i s .  The  d e s i g n  of c e r t a i n  t y p e s  of m o r p h o l o g i c a l  

a n a l y s i s  a l g o r i t h m s  for  p a r t i c u l a r  l a n g u a g e s  is  in f a c t  f a i r i )  wel l  

u n d e r s t o o d .  R e a s o n a b l y  s u c c e s s f u l  s u f f i x  a n a l y s i s  a l g o r i t h m s  h a v e  

b e e n  d e s i g n e d  f o r  R u s s i a n  ( R a m o  W o o l d r i d g e  1960) and  f o r  E n g l i s h  

C h a p i n  19 6 7; E a r l  1967}. 

N u m e r o u s  c o m p u t e r  p r o g r a m s  wi th  v a r i o u s  t h e o r e t i c a l  b a s e s  

h a v e  b e e n  d e s i g n e d  fo r  a n a l y z i n g  s y n t a x .  T h e s e  i n c l u d e  v a r i o u s  v e r -  

s i o n s  of the  C o c k e  a l g o r i t h m - - a  b o t t o m - t o - t o p  p a r s i n g  l og i c  w h i c h  

u s e s  a tab le  of b i n a r y  IC g r a m m a r  r u l e s  to d e v e l o p  s i m u l t a n e o u s l y  

a l l  p o s s i b l e  a n a l y s e s  of an  inpu t  s t r i n g  ( for  a d i s c u s s i o n  of the  Coc ke  

l o g i c ,  s e e  H a y s  1966, pp.  75 -7 ;  fo r  r e c e n t  a p p l i c a t i o n s  of the  C o c k e  
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a l g o r i t h m  in a u t o m a t e d  l anguage  p r o c e s s i n g ,  s ee  M o n t g o m e r y  1969). 

A t o p - t o - b o t t o m  p r e d i c t i v e  e q u i v a l e n t  of the Cocke  a l g o r i t h m  is  the 

K u n o - O e t t i n g e r  Syn tac t i c  A n a l y z e r  (Kuno 1965). Both  t h e s e  a l g o r i t h m s ,  

h o w e v e r ,  su f f e r  f r o m  the d i s a d v a n t a g e  of p r o d u c i n g  m u l t i p l e  a n a l y s e s .  

M o r e  e f f e c t i v e  p r o c e d u r e s  for  s y n t a c t i c  a n a l y s i s  i n c o r p o r a t e  t r a n s -  

f o r m a t i o n a l  r u l e s ;  t he se  inc lude  the MITRE Syn tac t i c  A n a l y s i s  P r o -  

c e d u r e  and  tha t  d e s c r i b e d  by M a r t i n  Kay (1967). A n o t h e r  a p p r o a c h  to 

s y n t a c t i c  a n a l y s i s  is  the " f u l c r u m "  m e t h o d ,  r e p o r t e d  in G a r v i n  (1968), 

in which  the g r a m m a r  and  the p a r s i n g  log ic  a r e  bo th  i n c o r p o r a t e d  into 

the a n a l y s i s  a l g o r i t h m .  

Al though  the s y n t h e t i c  ru l e  t e s t i n g  s y s t e m s  d i s c u s s e d  above  a r e  

use fu l  only  for  t e s t i ng  f o r m a l  g r a m m a r s ,  the an a l y t i c  a l g o r i t h m s  

m i g h t  a l s o  be u s e d  to t e s t  t r a d i t i o n a l  d e s c r i p t i v e  g r a m m a r s .  In  the 

c a s e  of d e s c r i p t i v e  g r a m m a r s ,  c r i t e r i a  fo r  o r d e r i n g  and  e x h a u s t i v e n e s s  

a r e  s o m e w h a t  l e s s  r i g o r o u s l y  s p e c i f i e d  than in f o r m a l  g r a m m a r ;  a 

d e s c r i p t i v e  g r a m m a r  is  n e v e r t h e l e s s  in i n t r i c a t e  n e t w o r k  of c o m p l e x l y  

i n t e r r e l a t e d  s t a t e m e n t s  in wh ich  some.  i n c o n s i s t e n c y  is  p r o b a b l e  if n o t  

unavo idab l e .  I t  would  a p p e a r  tha t  the m o s t  e f f e c t i v e  m e a n s  of p r e -  

e lud ing  such a p o s s i b i l i t y  i s  t h r o u g h  s y s t e m a t i c  c o m p u t e r  t e s t i n g .  

At  p r e s e n t ,  the m o s t  v e r s a t i l e  dev ice  fo r  t e s t i n g  a d e s c r i p t i v e  

g r a m m a r  is  p r o b a b l y  s o m e  v e r s i o n  of the Cocke  a l g o r i t h m ,  which  

cou ld  be u s e d  as  a m o r p h o l o g i c a l  a n a l y z e r  wi th  a s e t  of m o r p h o l o g i c a l  

r u l e s ,  and  a s  a syn t ac t i c  a n a l y z e r  wi th  a s e t  of s y n t a c t i c  r u l e s .  In  

m o r p h o l o g i c a l  a n a l y s i s ,  the input  s t r i n g  would  c o n s i s t  of codes  r e p r e -  

s e n t i n g  the  m o r p h s  occupy ing  the s u c c e s s i v e  p o s i t i o n  c l a s s e s  w h i c h  

f o r m  the p a r t i c u l a r  w o r d .  In s y n t a c t i c  a n a l y s i s ,  the input  s t r i n g  would 
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of course consist of codes constituting the grammatical labels of the 

words which form the particular sentence. 

Finally, it is appropriate to discuss a computer application which 

is noteworthy not only by virtue of the fact that it is in the descriptive 

tradition, but also because it constitutes a substantial departure from 

the above-mentioned algorithms in several important respects (Garvin 

1969). First, both the analytic and synthetic computer systems dis- 

cussed above are mechanisms for testing a grammar of a particular 

language; hence, they accept test data and hypotheses in the form of 

grammatical rules as input and produce as output various diagnostics 

showing how the data were analyzed by the rules. On the other hand, 

Garvin's program collects unanalyzed data in an ordered manner by 

means of its elicitation subcomponent, applies theoretical assumptions 

to the data, and outputs a hypothesis about the morphological structure 

of the language represented by the data. Second, rather than testing a 

g r a m m a r  of a p a r t i c u l a r  l anguage ,  the i m m e d i a t e  o b j e c t i v e  of the p r o -  

g r a m  i s  to t e s t  a t h e o r y  of l i n g u i s t i c  a n a l y s i s  as  r e p r e s e n t e d  by a d i s -  

c o v e r y  p r o c e d u r e  and  the u l t i m a t e  o b j e c t i v e  i s  to e x p l i c a t e  the u n i v e r -  

s a l  and  n e a r  u n i v e r s a l  a s s u m p t i o n s  ( l i ngu i s t i c  un iversa ls )"  tha t  a r e  

i m p l i c i t  in the  o p e r a t i o n s  of the  l i n g u i s t i c  a n a l y s L  T h i r d ,  the p r o g r a m  

thus  i n c l u d e s  a l l  the o p e r a t i o n s  w h i c h  a d e s c r i p t i v e  l i n g u i s t  p e r f o r m s ,  

e x c e p t  fo r  h y p o t h e s i s  v e r i f i c a t i o n .  F o u r t h ,  t~e c o m p u t e r  p r o g r a m  i s  

c o n s t r u c t e d  on h e u r i s t i c ,  r a t h e r  than  a l g o r i t h m i c ,  p r i n c i p l e s .  

I. 2 The linguistJs failure to recognize the significance for 

linguistics of natural language information is paralleled by the failure 
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on the p a r t  of m a n y  p e r s o n s  e n g a g e d  in a u t o m a t e d  l anguage  p r o c e s s i n g  

to r e c o g n i z e  tha t  the  p r o b l e m  is e s s e n t i a l l y  a l i n g u i s t i c  one ,  M o r e -  

o v e r ,  the l i n g u i s t ' s  l a ck  of knowledge  abou t  the c o m p u t e r  a s  a v e r s a t i l e  

l anguage  p r o c e s s i n g  tool  is  c o m p l e m e n t e d  by the l a c k  of l i n g u i s t i c  

knowledge  of h i s  c o m p u t a t i o n a l l y - o r i e n t e d  c o u n t e r p a r t .  

E x a m p l e s  of n o n - l i n g u i s t i c a l l y  o r i e n t e d  c o m p u t e r  p r o c e s s i n g  of 

n a t u r a l  l anguage  da ta  in the gu i se  of co n t en t  a n a l y s i s  a r e  too nurne rous  

to m e n t i o n  in d e t a i l - - t h e  c l a s s i c a l  e x a m p l e  i s  L u h n l s  "KWIC I~ c o n c e p t  

(Luhn 1959) and  i t s  mu l t i t u d i n o u s  m i s a p p l i c a t i o n s  (for an e x h a u s t i v e  

l i s t i n g  of t h e s e  t h r o u g h  1964, s e e S t e v e n s  1965). E x a m p l e s  of s o m e -  

wha t  m o r e  s o p h i s t i c a t e d  a p p r o a c h e s  inc lude  the v a r i o u s  a t t e m p t s  to 

i den t i fy  c o n c e p t s  and the r e l a t i o n s  ob ta in ing  b e t w e e n  c o n c e p t s  wi thou t  

r e c o u r s e  to a s y s t e m a t i c  s y n t a c t i c  a n a l y s i s  of the g iven  t ex t .  C h a r a c -  

t e r i s t i c a l l y ;  the t ex t  is  s e g m e n t e d  into " c h u n k s "  or  " f r a g m e n t s "  by  

an ad hoc r e c o g n i t i o n  p r o c e d u r e  b a s e d  on l i s t s  of p r e p o s i t i o n s ,  c o n -  

j u n c t i o n s ,  i n t r o d u c t o r y  a d v e r b s ,  and the  l ike  (e. g. , Kochen  1969, 

B o h n e r t  1966, B r i n e r  1968, Wilks  1968). 

1 .3  F r o m  all  t h e  f o r e g o i n g ,  the c o n c l u s i o n  is  i n e s c a p a b l e  tha t  

e s s e n t i a l l y ,  the m a j o r i t y  of l i n g u i s t s  do no t  have  a p r o p e r  p e r s p e c t i v e  

on a u t o m a t e d  l anguage  p r o c e s s i n g  and  the m a j o r i t y  of n o n - l i n g u i s t s  

e n g a g e d  in a u t o m a t e d  language  p r o c e s s i n g  do not  have  a p r o p e r  p e r -  

s p e c t i v e  on l i n g u i s t i c s .  N e v e r t h e l e s s ,  t h e s e  two g r o u p s  of p e r s o n s  

have  a c o m m o n  i n t e r e s t  in n a t u r a l  l anguage .  I t  is  t h e r e f o r e  a p p r o p -  

p r i a t e  to examif le  t h e i r  p e r s p e c t i v e s  on the n a t u r e  of l anguage .  G e n -  

e r a l l y  speak ing ,  t h e i r  v i ewpo in t s  t end  to be d i c h o t o m o u s ;  t h e s e  

o p p o s i t i o n s  Under l i e  the p r o b l e m s  d i s c u s s e d  above .  
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Z. 0 In  e s s e n c e ,  l i n g u i s t s  ( e s p e c i a l l y  t h o s e  of the  f o r m a l  d e -  

s c r i p t i v e  s c h o o l )  a r e  t h e o r y - o r i e n t e d ;  p e r s o n s  e n g a g e d  in a u t o m a t e d  

l a n g u a g e  p r o c e s s i n g  a r e  d a t a - o r i e n t e d .  M o r e o v e r ,  m o s t  l i n g u i s t s  

wou ld  a g r e e  t h a t  a l i n g u i s t i c  t h e o r y  c a n  be  d i s p r o v e d  by  a s i n g l e  c o u n t e r -  

e x a m p l e ,  no m a t t e r  how u n l i k e l y ;  w h e r e a s  r e s e a r c h e r s  in a u t o m a t e d  

l a n g u a g e  p r o c e s s i n g  a r e  not  d i s t u r b e d  by  a n  i n c o m p a t i b l e  p i e c e  of 

d a t a  u n l e s s  i t s  p r o b a b i l i t y  of  o c c u r r e n c e  t h r e a t e n s  the  p r a c t i c a l  o b j e c -  

t i v e  of the  a p p l i c a t i o n .  L i n g u i s t s  s e a r c h  the  i n f i n i t e  s e t  of a n a t u r a l  

l a n g u a g e  for  t h e i r  c o u n t e r - e x a m p l e s  wh i l e  p e r s o n s  e n g a g e d  in a u t o -  

m a t e d  l a n g u a g e  p r o c e s s i n g  p a r e  n a t u r a l  l a n g u a g e  down to an  o f ten  

s k e l e t a l  s u b s e t ,  j u s t  to e x c l u d e  da t a  w h i c h  wil l  p e r t u r b  t h e i r  s y s t e m .  

L i n g u i s t s  a r e  c o n c e r n e d  w i th  the  i de a l  of c o m p e t e n c e ;  a u t o m a t e d  

l a n g u a g e  p r o c e s s i n g  r e s e a r c h e r s  m u s t  d e a l  wi th  the  f a c t s  of p e r f o r -  

m a n c e - - ' t h e  a d u l t e r a t i o n s  of the i d e a l "  (Ka tz  1967).  

I f  one  t a k e s  a n e g a t i v e  po in t  of v iew,  t h e s e  d i c h o t o m i e s  r e p r e -  

s e n t  i r r e c o n c i l a b l e  diffe  r e n c e  s in  the b a s i c  c o n c e p t i o n  of l a n g u a g e  ; 

m o r e  p o s i t i v e l y ,  t h e y  m a y  be  r e g a r d e d  a s  c o m p l e m e n t a r y  p e r s p e c t i v e s  

on  the  n a t u r e  of  l a n g u a g e .  T h e  i n i t i a l  i s s u e  i s  t h u s  one  of d e t e r m i n i n g  

w h i c h  v i ew  i s  c o r r e c t .  S h o u l d  the  p o s i t i v e  v i e w  be a d o p t e d ,  t h e r e  i s  

a m o r e  f u n d a m e n t a l  q u e s t i o n  a s  to the  p o t e n t i a l  f o r  u n i f y i n g  the  two 

a p p r o a c h e s  to p r o v i d e  a b a l a n c e d  a t t a c k  on p r o b l e m s  of  n a t u r a l  

l a n g u a g e  a n a l y s i s  a n d  d e s c r i p t i o n .  
i 

In  a n s w e r  to the  f i r s t  q u e s t i o n ,  i t  i s  r e a s o n a b l e  to c o n s i d e r  t h e  

two a p p r o a c h e s  a s  c o m p l e m e n t a r y ,  s i n c e  the  s p e c i f i c  w e a k n e s s e s  of 

the  d a t a - o r l e n t e d  p o s i t i o n  a r e  o f f s e t  by c o r r e s p o n d i n g  s t r e n g t h s  in  the  

t h e o r e t i c a l  o r i e n t a t i o n ,  a nd  c o n v e r s e l y .  In  the  fo l l ow ing  d i s c u s s i o n ,  
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the r e s p e c t i v e  d e f i c i e n c i e s  of the two a p p r o a c h e s  wi l l  be e x a m i n e d  and  

po ten t i a l  uni fy ing  Concepts  wil l  be e x p l o r e d .  

2 .1 The d a t a - o r i e n t e d  v iew of n a t u r a l  l an g u ag e  i s  g e n e r a l l y  

characterized by a bias toward the data, a reliance on statistics, an 

interest in subsets of natural language, and thus a concern with some 

particular inventory of sentences of performance exclusive of any notion 

of the infinite inventory of sentences of competence. 

There are two general directions in which this weakness is exhib- 

ited, depending on the size of the natural language subset that is in- 

3 
volved. With extremely large subsets, data orientation is mainly due 

to data inundation, and computer processing substitutes for theory. 

Ina system of this type, it is possible to perform a great deal of com- 

puter processing without knowing quite what it all means. Content 

analysis may be attempted by statistical techniques, but if the definition 

of the statistical word is not correlated with an actual word stem--or 

m o r e  re lexrant ly ,  wi th  a c o n c e p t  wh ich  m a y  be r e p r e s e n t e d  in n a t u r a l  

l anguage  t ex t  by a n u m b e r  of d i f f e r e n t  w o r d s  and  p h r a s e s - - t h e n  a l l  

tha t  has  r e a l l y  b e e n  p e r f o r m e d  i s  a f r e q u e n c y  coun t  of unique  c h a r a c t e r  

s t r i n g s .  The ac tua l  p r o c e s s  of c o n t e n t  a n a l y s i s  r e m a i n s  to be p e r -  

f o r m e d .  

A n o t h e r  v a r i e t y  of d a t a - o r i e n t a t i o n  w e a k n e s s  i n v o l v e s  e x t r e m e l y  

s m a l l  s u b s e t s  of n a t u r a l  l anguage .  In th i s  c a s e ,  the  d e f e c t  c o n s i s t s  

i n  the  t e s t i n g  of t h e o r i e s  on v e r y  l i m i t e d  a m o u n t s  of d a t a - - o f t e n  0nly  

3In th i s  c o n t e x t ,  a l a r g e  s u b s e t ,  i s  d e f i n e d  a s  the e n t i r e  i n f o r m a t i o n  
s t o r e  in  a p a r t i c u l a r  s y s t e m  f o r  p r o c e s s l n g - - s a y ,  s c i e n t i f i c  m a t e r l a l s - -  
w h e r e  the  da t a  b a s e  c o n s i s t s  of  o v e r  100, 000 d o c u m e n t s .  
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• on  the v e r y  s a m p l e  f r o m  w h i c h  the t h e o r y  was  o r i g i n a l l y  d e r i v e d .  

C l a i m s  fo r  the g e n e r a l i t y  of  t e c h n i q u e s  d e r i v e d  by such  m e a n s  m u s t  

thus  be v i e w e d  wi th  a c e r t a i n  a m o u n t  of s k e p t i c i s m .  U n f o r t u n a t e l y ,  

m a n y  of  the m o r e  i n t e r e s t i n g  a c t i v i t i e s  in a u t o m a t e d  l an g u ag e  p r o -  
4 

c e s s i n g - - e ,  g. q u e s t i o n - a n s w e r i n g  s y s t e m s - - s u f f e r  f r o m  th i s  d e f e c t .  

Z. Z On the o t h e r  hand,  t h e r e  a r e  the w e a k n e s s e s  of the o p p o s i t e  

p e r s p e c t i v e ,  wh ich  i s  c h a r a c t e r i z e d  by a p r e o c c u p a t i o n  wi th  t h e o r y ,  

c o u n t e r - e x a m p l e s ,  and  the in f in i t e  s e t  of s e n t e n c e s  of a speakerWs 

c o m p e t e n c e .  The d e f i c i e n c i e s  of th is  a p p r o a c h  b e c o m e  a p p a r e n t  in 

c o n s i d e r i n g  a few passages from Katz, excerpted from a polemic 

between Katz and the philosophers Quine and Wilson. 

Referring to a paper in which Quine criticizes Carnap's treatment 

of analyticity, Katz supports Qulne's criticism of Carnap, stating that 

the Katz-Fodor theory does not require "such ad hoc devices as 

meaning postulates and semantic rules" to characterize an analytic 

sentence but rather defines it as "a sentence whose semantically 

interpreted underlying phrase marker (generated by the optimal 

grammar for the language) is such that every semantic marking in 

4I t  i s  i n t e r e s t i n g  to no te  in p a s s i n g  tha t  a s i m i l a r  c i r t i c i s m  has  
f r e q u e n t l y  b e e n  l e v e l e d  a t  t r a d i t i o n a l  l i n g u i s t i c  d e s c r i p t i o n s  by l i n g u i s t s  
e s p o u s i n g  the g e n e r a t i v e  a p p r o a c h .  A c c o r d i n g  to th is  c r i t i c i s m ,  the 
d e s c r i p t i v e  l i n g u i s t  s u f f e r s  f r o m  an e x a g g e r a t e d  d e p e n d e n c e  on h i s  
" c o r p u s " - - t h e  body  of l i n g u i s t i c  m a t e r i a l  c o n s t i t u t i n g  h is  da ta  b a s e .  

I 
His  d e s c r i p t i o n  of the l a n g u a g e - - i n  f o r m a l  t e r m s ,  h i s  t h e o r y  of the  
l a n g u a g e - - i s  thus  a d e s c r i p t i o n  of the c o r p u s ,  and i t s  v a l i d i t y  is  a 
f unc t i on  of the a d e q u a c y  of the c o r p u s  a s  a r e p r e s e n t a t i v e  s a m p l e  of 
the l a n g u a g e .  
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t h e  r e a d i n g  f o r  i t s  p r e d i c a t e  a l s o  o c c u r s  in  t h e  r e a d i n g  f o r  i t s  s u b j e c t "  

( K a t z ,  1967).  K a t z  t h u s  d e f i n e s  "S i s  a n a l y t i c  f o r  L "  i n  t e r m s  of  t h e o -  

r e t i c a l  c o n s t r u c t s  f o r  w h i c h  he  c l a i m s  u n i v e r s a l i t y ;  h e  f u r t h e r  s t a t e s  

t h a t  f o r  e a c h  l a n g u a g e ,  " f o r  e a c h  L 1 t h a t  i s  a p o s s i b l e  v a l u e  o f  " L " ,  

i t  i s  p o s s i b l e  to d i f f e r e n t i a t e  t h e  a n a l y t i c  f r o m  t h e  n o n a n a l y t i c  s e n t e n c e s  

in  L 1 o.u t he  b a s i s  o f  p r e d i c t i o n s  t h a t  f o l l o w  f r o m  t h i s  d e f i n i t i o n  i n  c o n -  

j u : c  t;.,,.~ w i t h  t h e  s e m a n t i c  d e s c r i p t i o n s  of t h e  s e n t e n c e s  i n  L 1 p r o v i d e d  

b y  t he  , . I r a m m a r  o f  L I "  ( 1968 ) .  

Unfo r tuJ~ . a t e ly ,  t h e  i m p a c t  o f  K a t ~ s  a r g u m e n t s  i s  s u b s t a n t i a l l y  

r e d u c e d  b y  t he  f a c t  t h a t - - a l t h o u g h  t h e r e  e x i s t s  a d e f i n i t i o n  o f  a n a l y t i c i t y  

w h i c h  h a s  b e e n  p o s t u l a t e d  by  K a t z  i n  t e r m s  of  t h e  t h e o r e t i c a l  c o n s t r u c t s  

" u n d e r l y i n g  p h r a s e  m a r k e r ,  " " s e m a n t i c  i n t e r p r e t a t i o n ,  " " r e a d i n g ,  " 

" s u b j e c t  of ,  " e t c .  , - - t h e r e  e x i s t s  no  g r a m m a r  f o r  a n y  L l to p r o v i d e  

t he  s e m a n t i c  d e s c r i p t i o n s  o f  L 1 w h i c h  m u s t  be  c o n j o i n e d  w i t h  K a t z ' s  

d e f i n i t i o n  to p r o v i d e  fo r  t he  d i f f e r e n t i a t i o n  o f  a n a l y t i c  f r o m  n o n - a n a l y t i c  

s e n t e n c e s .  

M o r e o v e r ,  i f  K a t z  w e r e  to s t a t e  t h a t  h e  h a d  a c t u a l l y  p r o d u c e d  a g r a m -  

m a r  o f  s o m e  L 1 c o m p l e t e  w i t h  s e m a n t i c  d e s c r i p t i o n s  a n d  p r e s u m a b l y  

c a p a b l e  o f  g e n e r a t i n g  t h e  s e t  o f  s e n t e n c e s  o f  a s p e a k e r ' s  c o m p e t e n c e  in  

L 1, no  o n e  c o u l d  p r o v e  t h a t  t h i s  w a s  o r  w a s  n o t  a n  e m p t y  c l a i m .  K a t z  

h i m s e l f  h a s  a f f i r m e d  t h e  n e c e s s i t y  o f  b e h a v i o r a l  t e s t s  a s  a m e a n s  of  v a l -  

i d a t i n g  t h e  e m p i r i c a l  a d e q u a c y  of  h i s  t h e o r e t i c a l  f o r m u l a t i o n s  ( K a t z  

1967,  1968).  H o w e v e r ,  p r e v i o u s  a t t e m p t s  to  i n v e s t i g a t e  v a r i o u s  s y n t a c -  

t i c  p h e n o m e n a  t h r o u g h  b e h a v i o r a l  e x p e r i m e n t s  h a v e  no t  b e e n  s p e c t a c u l -  

a r l y  s u c c e s s f u l ,  a n d  s i n c e  t h e  i n v e s t i g a t i o n  o f  s e m a n t i c  p h e n o m e n a  



16 

i s  i n e s t i m a b l y  m o r e  c o m p l e x ,  b e h a v i o r a l  v e r i f i c a t i o n  of  a g r a m m a r  

of L 1 a p p e a r s  i m p o s s i b l e .  

T h i s  d i f f i c u l t y  d e r i v e s  f r o m  tw~ s o u r c e s ,  one  of  w h i c h  i n v o l v e s  

t he  n a t u r e  of  m e a n i n g ,  a n d  the  ~ t h e r ,  the  p r e s e n t  s t a t e  of  k n o w l e d g e  

a b o u t  l i n g u i s t i c  p e r f o r m a n c e ,  o r  s p e e c h  b e h a v i o r .  

T h e  s e m a n t i c  p r o b l e m  l i e s  in the  f a c t  t ha t  a g r e a t  d e a l  of  m e a n -  

ing i s  s i t u a t i o n a l l y  d e r i v e d ;  the  p h y s i c a l  and  s o c i ~ c u l t u r a l  s i t u a t i o n  to 

a c o n s i d e r a b l e  e x t e n t  c o n t r o l s  the  s e m a n t i c  i n t e r p r e t a t i o n  of  s e n -  

t e n c e s .  In the n a r r o w  s e n s e ,  the  c:~neept of a p h y s i c a l  a n d  s o c i o c u l -  

t u r a l  c o n t e x t  c a n  be  l i m i t e d  to t h o s e  s i t u a t i o n s  w h i c h  a r e  p a r t i c i p a t e d  

in b y  a m a j o r i t y  of  the s p e a k e r s  of  the  l a n g u a g e :  s a y ,  a s c h o o l ,  a c i ty .  

an  a i r p o r t .  In the b r o a d e r  s e n s e ,  h o w e v e r ,  p h y s i c a l  and  s ~ c i : ~ c u l t u r a l  

c o n t e x t  i n c l u d e s  s u c h  f a c t o r s  a s  the e n t i r e  h i s t o r y  of an i n t e r a c t i o n  

b e t w e e n  two p e r s o n s - - i n  o t h e r  w o r d s ,  a l l  the  o c c a s i o n s  on  w h i c h  t h e y  

h a v e  i n t e r a c t e d  and  the  c o n t e n t  of  t h o s e  i n s t a n c e s  of  i n t e r a c t i o n .  W i t h -  

o u t  s u c h  i n f o r m a t i o n ,  a n r o ~ e r  i n t e r p r e t a t i o n  of i n n u e n d o e s ,  j o k e s ,  

a l l u s i o n s ,  a n d  s o  f o r t h ,  w o u l d  n o t  be  p o s s i b l e .  A l s o ,  in  the  s e n s e  of  

a n  i n t e r a c t i o n  b e t w e e n  p e r s o n s ,  the  c o n t e x t  i s  d y n a m i c ;  it g r o w s  f r o m  

the  i n c e p t i o n  of  the  i n t e r a c t i o n  to i t s  c o n c l u s i o n .  

T h u s ,  the  s p e e c h  e v e n t  is  a c t u a l l y  p e r f o r m e d  in  an  e n v i r o n -  

m e n t  c o n s i s t i n g  of  the  e n t i r e  r a n g e  of p h y s i c a l  and  s ~ c i o c u l t u r a l  

p h e n o m e n a  w h i c h  a r e  r e l e v a n t  to i t s  i n t e r p r e t a t i o n .  F o r  t h i s  r e a s o n ,  

s e m a n t i c  i n t e r p r e t a t i o n  p r e s e n t s  p r o b l e m s  of  c o n s i d e r a b l e  m a g n i t u d e ,  

s o m e  of  w h i c h  m a y  be i n h e r e n t l y  i n s o l u b l e .  
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S e t t i n g  the s e m a n t i c  p r o b l e m  a s i d e  f o r  the  m o m e n t , - . w e  c o n s i d e r  

the  s e c o n d  s o u r c e  of  d i f f i c u l t y  e n c o u n t e r e d  in a t t e m p t i n g  to v a l i d a t e  

a g r a m m a r  of  L 1 t h r o u g h  b e h a v i o r a l  t e s t i n g :  the  p r e s e n t  l a c k  of  a n  

a d e q u a t e  t h e o r y  of p e r f o r m a n c e ,  o r  s p e e c h  b e h a v i o r .  A g r a m m a r  i s  

a m ~ d e l  of  a s p e a k e r V s  i n n a t e  c a p a c i t y ,  a n d  n o t  of t he  w a y s  he  u s e s  

t h i s  c a p a c i t y  t ~ p r o d u c e  and  u n d e r s t a n d  s e n t e n c e s .  A l t h o u g h  e x p e r i . -  

m e n t s  s u g g e s t  the  p s y c h o l o g i c a l  r e a l i t y  of  s o m e  f e a t u r e s  of  the  s t r u c -  

t u r a l  d e s c r i p t i , n s  g e n e r a t e d  by  the  c o m p e t e n c e  m o d e l  o r  g r a m m a r  

( F o d o r  and  G a r r e t t  1967), a s p e a k e r  d e m o n s t r a t e s  h i s  c o m p e t e n c e  

t h r ~ u g h h i s  ~ e r f o r m a n c e ,  and  the  r e l a t i o n  b e t w e e n  a s p e a k e r l s  c o m -  

p e t e n c e  and  h i s  p e r f o r m a n c e  h a s  ye t  to  be e x p l i c a t e d .  A s s u m i n g  t h a t  

a s p e a k e r  of L 1 w i l l  p r o d u c e  and  u n d e r s t a n d  o n l y  s e n t e n c e s  f o r  w h i c h  

the  g r a m m a r  of  L 1 c a n  s u p p l y  s t r u c t u r a l  d e s c r i p t i o n s ,  the  p r o b l e m  is  

r e d u c e d  to d e t e r m i n i n g  h o w  the  s p e a k e r  b e h a v e s  in t e r m s  of  t he  s t r u c -  

t u r a l  d e s c r i p t i o n ,  w h i c h  is  no t  t r i v i a l  to  b e g i n  w i th .  

H o w e v e r ,  r e i n t r o d u c i n g  the  s e m a n t i c  p r o b l e m  d i s c u s s e d  a b o v e ,  i t  

i s  c l e a r  t ha t  the e x p l i c a t i o n  of  p e r f o r m a n c e  i n v o l v e s  s p e c i f i c a t i o n  of 

" the  s p e a k e r J s  b e h a v i o r  in c o m p o s i n g  a n d  i n t e r p r e t i n g  s e n t e n c e s  w i t h  

r e s p e c t  no t  on ly  to s t r u c t u r a l  d e s c r i p t i o n s ,  b u t  a l s o  to t he  t o t a l  e n v i r -  

o n m e n t  of the  s p e e c h  e v e n t .  T h u s  s p e a k e r s  c a n  a n d  do p r o c e s s  s e n -  

t e n c e s  w h i c h  t h e g r a m m a r  i s  no t  c a p a b l e  of  g e n e r a t i n g ;  in o t h e r  w o r d s ,  

t he  r e l a t i o n  b e t w e e n  the  s e n t e n c e s  of  c o m p e t e n c e  and  t h o s e  of  p e r f o r m -  

a n c e  i s  n~t ~ne of s i m p l e  i n c l u s i o n .  As  n o t e d  by  K a s h e r  (1967) a n d  

d e v e l o p e d  in d e t a i l  by  Wat t  (1968), t h e r e  a r e  c e r t a i n  f e a t u r e s  of  the  

s e n t e n c e s  of  p e r f o r m a n c e  w h i c h  c a n n o t  be  r e p l i c a t e d  in a c o m v e t e n c e  

m o d e l - - t h e s e  i n c l u d e  t h o s e  w h i c h  a r e  d e r i v e d  i n s o m e  w a y  f r o m  the  
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p h y s i c a l  and  s o c i o c u l t u r a l  s i t u a t i o n .  An e x a m p l e  of  s u c h  a f e a t u r e  i s  

d e l e t a b i l i t y ;  the  s e n t e n c e s  of  p e r f o r m a n c e  a r e  c h a r a c t e r i z e d  b y  d e l e -  

t i o n s  w h i c h  a r e  no t  r e c o v e r a b l e  f r o m  the  i m m e d i a t e  l i n g u i s t i c  c o n t e x t .  

b u t  m u s t  be s u p p l i e d  f r o m  the  p h y s i c a l  a n d  s o c i ~ c u l t u r a l  e n v i r o n m e n t .  

U n f o r t u n a t e l y ,  f o r m a l  g r a m m a r s  t e n d  t ~ be  b a s e d  on i s o l a t e d  e x a m p l e s  

~f t he  p e r f o r m a n c e  of  the  l i n g u i s t i c  i n v e s t i g a t o r ,  r a t h e r  t h a n  on  s p o n -  

t a n e o u s  s n e e c h .  T h i s  p r a c t i c e  h a s  the  d i s a d v a n t a g e  of  e f f e c t i v e l y  e l i m -  

i n a t i n g  e x a m p l e s  of s p e e c h  w h i c h  d e p e n d  f o r  t h e i r  i n t e r p r e t a t i o n  on  the  

t o t a l  e n v i r o n m e n t  of  t he  s p e e c h  ex:ent.  F o r  i n s t a n c e ,  the  c r y p t i c  

s t a t e m e n t  I I S u m b e r  F i v e  o n c e "  i s  not  m y s t e r i o u s  a t  a r a c e  t r a c k ,  w h e r e  

the  n u m e r o u s  d e l e t i o n s  a r e  r e c o v e r e d  f r o m  the  e n v i r o n m e n t  ( the  SZ Win 

w i n d o w  of a t h o r o u g h b r e d  r a c e  t r a c k )  to p r o v i d e  s o m e t h i n g  l ike  the  

f o l l o w i n g :  

(a) '~I w o u l d  l ike  to w a g e r  two  d o l l a r s  of  t he  f ive  d o l l a r s  
in m y  h a n d  tha t  lhe h o r s e  w h i c h  is  s t a r t i n g  a t  P o s t  
P o s i t i o n  F i r  s wi l l  win  the  n e x t  r a c e .  ,i 

B e c a u s e  the  s e n t e n c e s  of  p e r f o r m a n c e  a r e  l a r g e l y  c o n t e x t - d e p e n d -  

en t ,  a n d  b e c a u s e  t h e r e  i s  a s  ye t  no e x p l i c a t i o n  of  h o w  s p e a k e r s  b e h a v e  

in t e r m s  of  s t r u c t u r a l  d e s c r i p t i o n s - - l e t  a l o n e  i n t e r m s  of  t he  t o t a l  e n -  

v i r o n m e n t  of  the  s p e e c h  e v e n t ,  it i s  a p p a r e n t  t h a t  t he  m a j o r i t y  of  s e n -  

t e n c e s  p r o d u c e d  by  s p e a k e r s  of  L 1 c o u l d  no t  be  g e n e r a t e d  by  the  g r a m -  

r ~ a r  of  L 1. T h u s ,  a g r a m m a r  of  L l - - a s s u m i n g  the  e x i s t e n c e  of  s u c h - -  

c o u l d  no t  be  v a l i d a t e d  by  b e h a v i o r a l  t e s t s ,  a n d  t h e r e  w o u l d  be  e s s e n -  
I 

t i a l l y  no w a y  of  r e l a t i n g  the  s e n t e n c e s  a c t u a l l y  p e r f o r m e d  by  s p e a k e r s  

of  L 1 to t h ) s e  s p e c i f i e d  by  the  g r a m m a r .  I t  i s  t h e r e f o r e  a p p r o u r i a t e  

to i n q u i r e  w h a t  s u c h  a g r a m m a r  m i g h t  be  g o o d  f o r .  
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F r o m  the d a t a - o r i e n t e d  po in t  of v i e w  i t  i s  c l e a r l y  i n a d e q u a t e ,  b e c a u s e  

it  d o e s  not  d e a l  wi th  the  s e n t e n c e s  a c t u a l l y  p r o d u c e d  by s p e a k e r s  of the  

l a n g u a g e ;  f r o m  the  t h e o r y - o r i e n t e d  po in t  of v i e w  it i s  a l s o  u n s a t i s f a c t o r y ,  

s i n c e  it  i s  i n c o m p l e t e .  Yet,  b e c a u s e  of the  i m p r o b a b i l i t y  of e x p l i c a t i n g  

the  t o t a l  e n v i r o n m e n t  {as d e f i n e d  above} of the  s p e e c h  e v e n t ,  t h e r e  i s  

l i t t l e  hope  t ha t  a c o m p l e t e  s e m a n t i c  t h e o r y  wi l l  e v e r  be  d e v e l o p e d ,  and  

fu l l  u n d e r s t a n d i n g  of how a s p e a k e r  u s e s  t he  c o m p e t e n c e  w h i c h  the  g r a m -  

m a r  r e p r e s e n t s  i s  not  l i k e l y  to be  a c q u i r e d  in the  f o r e s e e a b l e  f u t u r e .  It 

t h e r e f o r e  s e e m s  w o r t h w h i l e  to c o n s i d e r  s o m e  c o n c e p t s  and  s t r a t e g i e s  

w h i c h  m i g h t  s e r v e  a s  w o r k i n g  h y p o t h e s e s  a nd  p r o v i d e  a t  l e a s t  a n  interir~.  

s o l u t i o n  to p r o b l e m s  of the  t h e o r i e s  of  m e a n i n g  a nd  s p e e c h  b e h a v i o r .  

Z. 3 One c o n c e p t  w h i c h  m i g h t  p r o v e  u s e f u l  in t h i s  r e  g a r d  i s  t ha t  of 

" s e m a n t i c  e q u i v a l e n c e " .  R e t u r n i n g  to the  c o n t e x t - d e p e n d e n t  e x a m p l e  of 

r a c e  t r a c k  p a r l a n c e  p r e s e n t e d  a bove ,  it  i s  c l e a r  tha t  g i v e n  the  p h y s i c a l  

e n v i r o n m e n t  of the  t r a c k ,  p a s t  e x p e r i e n c e  in t ha t  e n v i r o n m e n t ,  a n d  o t h e r  

r e l e v a n t  s o c i o c u l t u r a l  p h e n o m e n a ,  the  s p e a k e r  of A m e r i c a n  E n g l i s h  

a c c e p t s  " N u m b e r  F i v e  o n c e "  a s  in  s o m e  w a y  e q u i v a l e n t  to the  e x p l i c i t  

p r o p o s i t i , n  p r e s e n t e d  in {a}. The  two e x a m p l e s  b e l o n g  to a s e t  of s e n -  

t e n c e s  w h i c h  m i g h t  be d e s c r i b e d  a s  " s e m a n t i c a l l y  e q u i v a l e n t  p e r f o r -  

m a n c e s "  for  the  p u r p o s e s  of t h i s  p r e s e n t a t i o n .  T h e s e  s e n t e n c e s  a r e  

t h u s  d e f i n e d  on the a s s u m p t i o n  t ha t  s p e a k e r s  of  A m e r i c a n  E n g l i s h  

wou ld  j u d g e  t h e m  to f u n c t i o n  a s  s e m a n t i c  e q u i v a l e n t s  in  the  a p p r o p r i a t e  

e n v i r o n m e n t  {p rov lde d  t ha t  the  s p e a k e r s  w e r e  k n o w l e d g e a b l e  a b o u t  the  

p a r t i c u l a r  e n v i r o n m e n t ,  e i t h e r  v i c a r i o u s l y  or  t h r o u g h  p e r s o n a l  e x p e r i -  
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e n c e .  S o m e  a d d i t i o n a l  m e m b e r s  of  t h e  s a m p l e  s e t  a r e  a s  f o l l o w s :  

" I  w a n t  to  b e t  t w o  d o l l a r s  on  N u m b e r  F i v e .  t' 

" I  w a n t  N u m b e r  F i v e  o n c e .  " 

" G i v e  m e  a t w o  d o l l a r  b e t  on the  N u m b e r  F i v e  h o r s e . "  

" P u t  tw o  b u c k s  on  F i v e .  " 

" T w o  on  N u m b e r  F i v e .  v0 

N o t e  t h a t  s o m e  of  t h e s e  s e n t e n c e s  w o u l d  be j u d g e d  s y n t a c t i c a l l y  d e v -  

i a n t  b y  s p e a k e r s  w h o s e  e x p e r i e n c e  d o e s  no t  i n c l u d e  p a r t i c i p a t i o n  in  t he  

m i l i e u  of  a r a c e  t r a c k .  M o r e o v e r ,  t h e  m a j o r i t y  of  t he  s e n t e n c e s  w o u l d  

be  j u d g e d  s e m a n t i c a l l y  d e v i a n t  in  a n o n - b e t t i n g  e n v i r o n m e n t .  T h o s e  

s e n t e n c e s  w h i c h  w o u l d  be  j u d g e d  s e m a n t i c a l l y  a p p r o p r i a t e  in  o t h e r  e n -  

v i r o n m e n t s ,  h o w e v e r ,  d e r i v e  t h e i r  a p p r o p r i a t e n e s s  n o t  f r o m  m e m b e r -  

s h i p  i n  t h e  s e t  p r e s e n t e d  a b o v e ,  b u t  f r o m  m e m b e r s h i p  i n  s o m e  o t h e r  

e q u i v a l e n c e  s e t  w h i c h  i s  s e m a n t i c a l l y  a p p r o p r i a t e  f o r  t he  g i v e n  e n -  

v i r o n m e n t .  F o r  e x a m p l e ,  " T w o  on  N u m b e r  F i v e "  m i g h t  a l s o  be  u s e d  

in  a n  a i r p o r t ;  b u t  i n  t h i s  c a s e ,  i t  w o u l d  b e l o n g  to  a n  e q u i v a l e n c e  s e t  i n -  

c l u d i n g  t h e  f o l l o w i n g  s e n t e n c e s ,  a m o n g  o t h e r s :  

" I  w a n t  tw o  s e a t s  on F l i g h t  N u m b e r  F i v e ,  w h i c h  l e a v e s  
G r e a t  F a l l s  a t  6 :05  a . m .  a n d  a r r i v e s  i n  S a l t  L a k e  C i t y  
a t  8 :49  a .  m .  " 

" G i v e  m e  t w o  t i c k e t s  on  t h e  f l i g h t  t h a t  l e a v e s  h e r e  a t  
6 :05  a . m . "  

" I  w a n t  t w o  s e a t s  on  N u m b e r  F i v e  to  S a l t  L a k e  C i t y .  ~u 

" T w o  t i c k e t s  on  the  n e x t  f l i g h t  to  S a l t ' L a k e  C i t y ,  p l e a s e .  '~ 

In  c o n s i d e r i n g  t h e  n o t i o n  of  e q u i v a l e n c e  s e t  a s  a p o s s i b l e  w o r k i n g  

h y p o t h e s i s ,  a f e w  o p e r a t i n g  d i f f i c u l t i e s  s h o u l d  b e  n o t e d .  O n e  s u c h  
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d i f f i cu l ty  l i e s  in exp l i ca t i ng  the  d e f i n i e n s  o r  b a s i c  m e m b e r  of the  s e t ,  

s i n c e  i t  m u s t  inc lude  a l l  the r e l e v a n t  f e a t u r e s  of the  p h y s i c a l  and 

s o c i o c u l t u r a l  e n v i r o n m e n t .  A s e c o n d  p r o b l e m  c o n s i s t s  in  de f in ing  a p -  

p r o p r i a t e  e q u i v a l e n c e  s e t s  for  m o r e  a b s t r a c t  c o n t e x t s ,  w h e r e  the  

no t ion  of e q u i v a l e n c e  is  m o r e  d i f f i cu l t  to s p e c i f y  t han  in the  e x a m p l e s  

p r e s e n t e d  above .  

H o w e v e r ,  th i s  n o t i o n - - w h i c h  d e f i n e s  s e t s  of i n s t a n c e s  of  b e h a v i o r  

in t e r m s  of t h e i r  func t ion  a s  s e m a n t i c  e q u i v a l e n t s  in  p a r t i c u l a r  p h y -  

s i c a l  and s o c i o c u l t u r a l  e n v i r o n m e n t s - - i s  u s e fu l  fo r  two r e a s o n s .  In 

the f i r s t  p l a c e ,  i t  p r o v i d e s  a m e a n s  fo r  dea l ing  s y s t e m a t i c a l l y  w i th  

the e l u s i v e  c o n c e p t s  of s p e e c h  b e h a v i o r  and s i t u a t i o n a l l y  d e r i v e d  

m e a n i n g .  Second ly ,  the  not ion  of an e q u i v a l e n c e  s e t  p r o v i d e s  an  

a p p r o x i m a t e  de f in i t ion  of a r e l a t ions  in the s e n s e  of s y m b o l i c  log ic j  

and is  thus  a m e a n s  of a p p r o a c h i n g  a f o r m a l i s m  in an  induc t ive  way.  

The d i f f i c u l t i e s  wh ich  i n h e r e  in the  exp l i ca t i on  of m e a n i n g  and of 

s p e e c h  b e h a v i o r  m a k e  it r a t h e r  un l ike ly  tha t  s u c h  t h e o r i e s  wi l l  s p r i n g  

fu l ly  d e v e l o p e d  f r o m  the  b r o w  of s o m e  l i n g u i s t i c i a n .  T h e r e f o r e ,  if  

c o m p l e t e  e x p l i c a t i o n  of m e a n i n g  and s p e e c h  b e h a v i o r  is  p o s s i b l e  a t  

a l l j  i t  would s e e m  m o r e  l ike ly  to be a c h i e v e d  by w o r k i n g  f r o m  the  e x -  

p l i c i t  to the  i n e x p l i c i t  than  c o n v e r s e l y .  

A c c o r d i n g l y ,  i t  i s  s u g g e s t e d  tha t  a r e a s o n a b l e  a p p r o a c h  to p r o b l e m s  

of the  t h e o r i e s  of m e a n i n g  and of s p e e c h  b e h a v i o r  would  be the c o n s t r u c -  

t ion  of an  e x p e r i m e n t a l  m o d e l  fo r  a n a l y s i s  of n a t u r a l  l anguage  in t e r m s  

of s e t s  of s e m a n t i c a l l y  e q u i v a l e n t  p e r f o r m a n c e s  as  de f ined  above .  The 

i n i t i a l  m o d e l  would  be d e v e l o p e d  f r o m  a da ta  b a s e  c o n s i s t i n g  of s e n t e n c e s  
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p e r f o r m e d  in  a p a r t i c u l a r  p h y s i c a l  a n d  s o c i o c u l t u r a l  e n v i r o n m e n t ,  and 

w o u l d  t h u s  r e p r e s e n t  a r e s t r i c t e d  s u b s e t  of the  n a t u r a l  l a n g u a g e .  T h e  

e n v i r o n m e n t  s e l e c t e d  f o r  t he  o r i g i n a l  m o d e l  m i g h t  be  a r a c e  t r a c k ,  an  

a i r p o r t ,  a m a r k e t ,  o r  s o m e  o t h e r  t ype  of  s t r u c t u r e d  s i t u a t i o n ,  in o r d e r  

to  r e d u c e  p r o b l e m s  of  d e f i n i n g  s e m a n t i c a l l y  e q u i v a l e n t  s e t s  of  s e n t e n c e s .  

S u c c e s s i v e  v e r s i o n s  of  the  m o d e l  w o u l d  be  c a p a b l e  of  p r o c e s s i n g  m a t e r -  

i a l s  of  i n c r e a s i n g  c o m p l e x i t y  w i t h  r e s p e c t  to c o n t e x t u a l  v a r i a b l e s - - e ,  g.  

the  v a r i o u s  s u b s e t s  of  " p r e s e n t - d a y  A m e r i c a n  E n g l i s h "  r e p r e s e n t e d  in 

K u ~ e r a  a n d  F r a n c i s  {1967). 

A s s u m i n g  a r e s t r i c t e d  a u t o m a t i c  t h e s a u r u s  and  a d a t a  b a s e  in m a c h i n e -  

r e a d a b l e  f o r m ,  a f i r s t  cu t  a t  e q u i v a l e n c e  s e t s  c o u l d  be  p r o v i d e d  by  s e p a r -  

a t e  l i s t s { s o r t e d i n t e r n a l l y  by  n u m b e r  of t h e s a u r u s  g r o u p  a s s i g n m e n t s )  of 

s e n t e n c e s  c o n t a i n i n g  w o r d s  o r  p h r a s e s  f r o m  the s a m e  t h e s a u r u s  g r o u p s ,  

a n d  w o r d s  and  p h r a s e s  f r o m  t h e  s a m e  g r o u p  a s  w e l l  a s  m o r e  g e n e r a l  o r  

m o r e  s p e c i f i c  g r o u p s .  T h e s e  l i s t s  c o u l d  t h e n  be  s t u d i e d  in d e t a i l  to 

i s o l a t e  p o t e n t i a l  e q u i v a l e n c e  s e t s .  The  e l e m e n t s  of  t he  b a s i c  m e m b e r  o r  

d e f i n i e n s  of e a c h  s e t  w o u l d  be  i d e n t i f i e d  in the c o u r s e  of t h i s  s t u d y ,  and  

the  s e t  m e m b e r s h i p  v a l i d a t e d  by  b e h a v i o r a l  t e s t s ,  w h i c h  w o u l d  a l s o  s e r v e  

a s  a m e a n s  of  e l i c i t i n g  a d d i t i ~ a a l  m e m b e r s  of  the  s e t  no t  r e p r e s e n t e d  in 

the  d a t a  b a s e .  

T h e  f i n a l  s t e p  in c o n s t r u c t i o n  of  t he  m o d e l  c o n s i s t s  in r e p r e s e n t -  

ing  the  d e f i n i e n s  in the  n o t a t i o n  of  f o r m a l  l og i c ,  a n d  r e p r e s e n t i n g  the  

o t h e r  m e m b e r s  of  the  s e t  in  t e r m s  of t he  d e f i n i e n s .  A n a l y s i s  of  a s e n -  

t e n c e  p r e s e n t e d  to the  m o d e l  is  t h u s  a c c o m p l i s h e d  t h r o u g h  a d e c i s i o n  

p r o c e d u r e  f o r  m e m b e r s h i p  in a p a r t i c u l a r  e q u i v a l e n c e  s e t ,  b y  a s s o c i a t i o n  
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wi th  a p a r t i c u l a r  d e f i n i e n s  or  i t s  c o n v e r s e .  

3 . 0  The  p r o p o s e d  m o d e l  i s  p r e s e n t e d  a s  an  a p p r o x i m a t e  s o l u t i o n  

to p r o b l e m s  of t h e o r y  a n d  da t a  o r i e n t a t i o n .  It o v e r c o m e s  t he  r e s p e c -  

t i ve  w e a k n e s s e s  of the  two a p p r o a c h e s  ( s e e  S e c t i o n s  Z. 1 a nd  2. Z} by  

p r o v i d i n g  a m e a n s  of a r r i v i n g  at  t h e o r i e s  of  m e a n i n g  a nd  s p e e c h  b e -  

h a v i o r  t h r o u g h  e x p l o i t a t i o n  of da t a  b a s e s  w h i c h  a r e  s u b s e t s  of a n a t -  

u r a l  l a n g u a g e  c o n t a i n i n g  i n s t a n c e s  of  s p e e c h  b e h a v i o r  u s e d  in p a r t i c u l a r  

p h y s i c a l  and s o c i o c u l t u r a l  e n v i r o n m e n t s .  M o r e o v e r ,  the  c o n c e p t  of 

e q u i v a l e n c e  s e t  p r o v i d e s  a da t a  d e f i n e d  a p p r o x i m a t i o n  of t he  t h e o r e t i c a l  

no t i on  of a r e l a t i o n ,  in the  s e n s e  of s y m b o l i c  l og ic .  T h i s  i s  of p a r -  

t i c u l a r  i n t e r e s t  b e c a u s e  s y m b o l i c  log ic  h a s  b e e n  u s e d  a s  a s y s t e m  of 

s e m a n t i c  r e p r e s e n t a t i o n  bo th  in  c o m p u t e r  p r o c e s s i n g  of n a t u r a l  l a n -  

g u a g e  da t a  ( M o n t g o m e r y  1969, e s p e c i a l l y  q u e s t i o n - a n s w e r i n g  s y s t e m s )  

and  in  l i n g u i s t i c s  ( M c C a w l e y  1969)o S o m e  c o n v e r g e n c e  of l i n g u i s t i c  

and  c o m p u t a t i o n a l  v i e w p o i n t s  i s  t hus  a l r e a d y  in e v i d e n c e .  If p r o g r e s s  

t o w a r d  the  e x p l i c a t i o n  of n a t u r a l  l a n g u a g e  and  the  o p e r a t i o n s  i n v o l v e d  

in  p r o c e s s i n g  it  ( w h e t h e r  by m e n  o r  m a c h i n e s ~  i s  to c o n t i n u e ,  l i n g u i s t i c  

s c i e n c e  and  a u t o m a t e d  l a n g u a g e  p r o c e s s i n g  m u s t  i n c r e a s i n g l y  s h a r e  

t h e o r i e s  and  da t a ,  o b j e c t i v e s  a nd  m e t h o d s .  
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