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The pspe r  p r e s e n t s  a c o n c e p t u a l  f rs~ework f o r  n a t u r a l  
l a n ~ a g e  a n a l y s i s  w i t h i n  which some expe r imen t s  were h e l d  and 

some i d e a s  had been  deve loped .  

The work concerns  the  means of  t r a n s l a t i o n  of n a t u r a l  
l anguage  t e x t  i n t o  i t s  meaning r e p r e e a n t a t i o n  i n  form of  
s eman t i c  network b a s i n g  on f r w n e s ° f o ~ n s £ 1 ~ .  The expex~ment~ 
used Russian as 1spur language. 

I. The analysls is essentially vocabulary driven. Semant- 

t o  l n fox~a t to r -  I s  I n t e n s i v e l y  used ;  i n d e e d ,  the  fo rma l i sm 
does no t  make much d i f f e r e n c e  between grammar and s a n a n t £ o e ,  
I% could  be r ega rded  as a G e n e r a l i z e d  syn tax . ,  The approach 
l e a d s  tO d i s t r i b u t i o n  of words I n t o  c l a s s e s  q u i t e  d i f f e r e n t  
fx~n u s u a l  ~ r an -na t t oa l  c l a s s e s ,  bu t  hav ing  o b v i o u s l y  l t n g u i B t -  
to. meaning. 

The b a s i c  i d e a s  a re  r e l a t e d  w i t h  those  of  / 1 / ,  / 2 / ;  t he  
e a r l i e r  v a r i a n t  of  v o c a b u l a r y  s t r u c t u r e  i s  g i v e n  i n  / 3 / ;  t he  
Y~iep i m p l e m e n t a t i o n  of  v o c a b u l a r y  and semant ic  ne twork  n s e s  
p r o p e r t y  l a s t s  w i t h  I n h e r i t a n c e  h a v i ~  much i n  oomaon w i t h  
PaL, 

2 .  The language d e s c r i p t i o n  c o n s i s t  of  Semantlc and 
Lexle vocabularies. 

2.1, The entries of Semantlo Vocabulary are notlons, 

f o r ~  an a b s t r a c t  s e z ~ u t i o  network f o r  meaning r e p r e s e n t -  
a t i o n  & u ~ e n t e d  wi th  gremma~ t n f o ~ n a t t o n ,  
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The v o c a b u l a r y  a r t i c l e  c o n t a i n s  t he  f o l l o w i n g :  

a) a r e f e r e n c e  t o  s u p e r n o t i o n !  a l l  i n f o r m a t i o n  from 

s u p e r n o t i o n  i s  r e l e v a n t  to  a c t u a l  n o t i o n ,  i f  i t  i s n ' t  e x p l i c i t -  

l y  eupe roeded .  The " n o t i o n - s u p e r n o t i o n "  r e l a t i o n  imposes  

h i e r a r c h i c a l  s t r u c t u r e  on the  s e t  o f  n o t i o n s .  

b) a l i s t  o f  t he  n o t i o n ' s  a t t r i b u t e s  w i t h  c o r r e s p o n d i n g  

G e n e r a l i z e d  S y n t a c t i c  R e l a t i o n s  (GSR). The s e t  o f  a l l  GSRs 

forms the  Era lmar  used  i n  a n ~ y s i s .  The GSR a t t a c h e d  t o  a t t r i b -  

u t e  must h o l d  f o r  the  words ( o r  p h r a s e s )  o f  the  NL t e x t ,  t he  

f i r s t  ( m a s t e r )  r e f e r r i n g  an i n s t a n c e  o f  t h e  n o t i o n ,  t he  second  

( s l a v e )  r e f e r r i n g  t o  t he  a t t r i b u t e  v a l u e .  E . g .  f o r - R u s s i a n ,  

t h e  ~RECEI~ENT a t t r i b u t e  o f  ~GIVE would have a GSR demanding 

t h e  s l a v e  t o  be an i n s t a n c e  o f  ~PF~SON and t o  have the  form of  

D a t i v e  c a s e .  (The d o l l a r  s i g n  i s  used  to  d i s t i n ~ n ~ s h  n o t i o n s  

from words .  ) 

The a t t r i b u t e s  i n h e r i t e d  f rom s u p e r n o t i o n  may a l s o  have 

a s p e c i f i c a t i o n  o f  d e f a u l t  o r  f i x e d  v a l u e ,  which i s  im m ed ia t e -  

l y  i n s e r t e d  i n t o  meaning r e p r e s e n t a t i o n .  

2 . 2 .  The Lex io  Vocabu la ry  c o n t a i n s  words.  Words can be 

s i ~ i c a n %  o r  a u x i l i a r y .  S i g n i f i c a n t  words a r e  t h o s e ,  which 

name n o t i o n s ,  a t t r i b u t e s  o r  a t t r i b u t e s  v a l u e s .  A l l  o t h e r  words 

are a u ~ l i a r y ~  t h e y  a r e  t r e a t e d  as components o f  a n a l y t i c  

m o r p h o l o g i c a l  forms and a re  p r o c e s s e d  by p r e s c a n .  T h e r e f o r e  

o n l y  s i ~ f i c a n t  words a r e  p r e s e n t  i n  t h e  v o c a b u l a r y .  

Lex io  V o c a b u l a r y  article c o n t a i n s :  

a)  a r e f e r e n c e  t o  Semant ic  Vocabu la ry  w i t h  i n d i c a t i o n  

o f  t he  r o l e  c l ~ s  ( n o t i o n P n ~ e ,  a t t r i b u t e - n ~ n e  e t c . ,  s ee  

below) and, o p t i o n a l l y ,  a l e x i c a l  f u n c t i o n  ( s e e  / 1 / ) o  

b) ~ a m m a t i c a l  a t t r i b u t e s  o f  the  word: grammar c l a s s ,  

m o r p h o l o ~ c a l  p a t t e r n ,  f i x e d  g r ammat i ca l  v a l u e s  ( such  as gend-  

e r  f o r  nouns ,  a s p e c t  f o r  v e r b s ,  e t c . ) .  

3 .  GSR i s  a l o g i c a l  f u n c t i o n  o f  m a s t e r ' s  and s l a v e ' s  

a t t r i b u t e s "  v a l u e s .  These can  be g rammat ica l  a t t r i b u t e s  from 
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L e x i c  Vocabu la ry  o r  p r o v i d e d  by p r e s o a n ,  a t t r i b u t e s  i n h e r i t e d  

by s lave  from supernot ion  or  a t t r i b u t e s  va lues r e f l e c t i n g  the 
meaning o f  the t e x t .  The most usual  ce~es i n v o l v e  matohin 8 
s l a v e + s  g r ammat i ca l  a t t r i b u t e s  t o  some g i v e n  v a l u e s  o r  t o  

t h o s e  o f  m a s t e r ,  and demand f o r  s l a v e  t o  r e f e r  a s u b n o t i o n  o f  

a g i v e n  n o t i o n .  However some GSRs a r e  more s o p h i s t i c a t e d .  

3 . 1 .  The grammar p a r t  o f  GSRs has much i n  common w i t h  

Surface Syntactical Relations (3SR) of /1/. Indeed the GSRs 

had been i n s p i r i t e d  by SSRs. 

GSRs differ from SSRs in two aspectsz first, they system- 

atioally use semantic information! second, GSRs usually deal 

with a deeper syntax level! e,g, if the grammar part of GSR 

p o s t u l a t e s  a " d i r e c t - o b j e c t  r e l a t i o n " ,  i t s  d e s c r i p t i o n  may 

c o v e r  a c t i v e  and p a s s i v e  v e r b a l ,  p a r t i c i p i a l  and nominal  

o o n s t r u c t i o n s z " t 0  w r i t e  a l e t t e r " ,  " a  l e t t e r  i s  w r i t t e n " ,  

" t h e  l e t t e r  w r i t t e n  b y . . . "  and " w r i t t i n g  a l e t t e r " .  

3 . 2 .  However,  t he  GSR t eohn iq~e  a l l o w s  d i f f e r e n t  ~ y e . t o  

d e s c r i b e  a f r a ~ n e n t  o f  language~ a l l  depends on t h e  a t t r i b u t e s  

t e s t e d .  Making the  6 ran~a r  p a r t  o f  GSRs t r i v i a l ,  one r e c i e v e s  

a pure seman t i c  ~ a s m a r .  On t h e  o t h e r  hand,  i f  t h e  s e t  o f  

n o t i o n s  i s  t h e  s e t  o f  g r ammat i ca l  c l a s s e s ,  GSR~based a n a l y s i s  

t u r n s  i n t o  t r a d i t i o n a l  s y n t a x  a n a l y s i s .  

3 . 3 .  When NL t e x t  has been  t r a n s f o r m e d  i n t o  a s e t  o f  

p r o p e r t y  l i s t s ,  f e t c h e d  from t h e  v o c a b u l a r i e s  and augmented by 

m o r p h o l o g i c a l  p reeoan ,  t h e r e  a r e  many ways t o  o r d e r  the  a p p l i c -  

a t i o n  o f  t he  r e l e v a n t  GSRs, f o r ,  w h i l e  each  GSR i s  d e s c r i b e d  

p r o c e d u r a l l y ,  the  d e s c r i p t i o n  as a whole i s  d e c l a r a t i v e .  I n  

ou r  expe r imen t s  a s i m p l i f i c a t i o n  o f  t he  p a r s i n g  a l g o r i t h m  

d e s c r i b e d  i n  / 2 /  was used .  

4 . 1 .  The o u t l i n e d  approach  demands a c l a s s i f i c a t i o n  o f  

words d i f f e r e n t  f rom one based  on g rammat i ca l  c l a s s e s .  

S i g n i f i c a n t  words a r e  dev ided  i n t o  c l a s s e s  depend ing  on 

t h e  r o l e  t h e y  p l a y  i n  n ~ i n g  c o r r e s p o n d i n g  n o t i o n s .  We d i e t i n g -  
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u i s h  f o u r  main c l a s s e s  - N, A¥, A and SA. 

C l a s s  N i8  the  l a r g e s t ;  i t  i s  compr i sed  by words which 

name n o t i o n B ,  i n s t a n c e s  o f  n o t i o n s  and venues  f o r  some a t t r i b -  

u t e s .  This  c l a s s  c o v e r s  most nouns ,  v e r b s ,  v e r b i a l  a d ~ e c t i v e s  

and n u m e r a l s .  I t  a l s o  c o n t a i n s  a s m a l l  but  v e r y  i m p o r t a n t  

s u b c l a s s  o f  p ronouns .  

C l a s s  AV i s  formed by words ,  n a ~ n g  a t t r i b u t e  t o g e t h e r  

w i t h  i t s  v a l u e .  Th is  c l a s s  c o v e r s  most a d j e c t i v e s  and a d v e r b s .  

C l a s s  A c o n s i s t s  o f  words naming a t t r i b u t e s .  U s u a l l y  

t h e y  a r e  nounso 

Example:  

The fo l lowAng words r e f e r  t he  same n o t i o n  ~FLIGHT i n  

d i f f e r e n t  ways:  " t o  f l y " ,  " f l i g h t " ,  " f l y l n ~  ~us t  name i t  and 

a~e o f  t h e  c l a s s  N; '~peed"  i s  an  example o f  c l a s s  A, i t  nsmee 

an a t t r i b u t e  o f  ~FLIGHT! " q u i c k  e and wquAckly" r e f e r  t o  t h e  

same a t t r i b u t e ,  bu t  p r o v i d e  a v ~ u e  (Magn) f o r  i t ,  t h e s e  two 

a r e  t h e  me~.ber o f  c l a s s  A¥. 

"S imple  s t o r i e s "  use  m o s t l y  N and AV. The words o f  

c l a s s  A a r e  common i n  NL-aocess  t o  d a t a - b a s s e s  

4.2oThe f o u r t h  c l a s s  i s  formed by S u b e t a n t i o n a l  A t t r i -  

b u t e s  (SA).  As a m a t t e r  o f  f a c t ,  t h e i r  d i s c u s s i o n  was t h e  

main m o t i v a t i o n  t o  w r i t e  t h i s  pape r .  The s e p a r a t i o n  o f  i t  

f rom o t h e r  c l a s s e s  makes i t  p o s s i b l e  t o  p r o c e s s  88 " l i n g u i s t -  

i o  e some t e x t  r ~ l a t i o n s  u s u a l l y  t r e a t e d  as " s e m a n t i c  e and 

r e q u i r i n g  some d e d u c t i v e  sys tem to  p r o c e s s  them. 

S u b e t a n t i o n a l  A t t r i b u t e s  combine t h e  p r o p e r t i e s  o f  t h e  

o t h e r  t h r e e  c l a s s e s .  They name a t t r i b u t e ,  p r o v i d e  i t s  v a l u e  

but  f o c u s i z e  on an o b j e c t  - t he  a t t r i b u t e  *s v a l u e .  E.K.  " c a -  

p i t a l "  names an a t t r i b u t e  o f  ~OUNTRY, but  t he  f o c u s  i 8  no r  

c o u n t r y  n e i t h e r  ~he a t t r i b u t e ~ n a m e  but  an i n s t a n c e  o f  ~CITY. 

n a t t r i b u t e  h a s ,  so t o  say ,  i t s  own s u b s t a n t i o n  

' l y  s e p a r a t e d  f rom t h e  m a s t e r .  
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I n d e e d ,  u n l i k e  a t t r i b u t e s  o f  c l a s s  A, S u b e t a n t i o n a l  

A t t r i b u t e s  may be used w i t h o u t  e x p l i c i t  r e f e r e n c e  to  i t s  

m a s t e r :  e , g ,  " t h e  t r a i n  goes  to  the  c a p i t e £ " .  I f  t h e  m a s t e r  

i s  p r e s e n t ,  t h e  m a s t e r - s l a v e  r e l a t i o n  need  no t  t o  be e x p r e s s -  

ed s y n t a c t i c a l l y :  

" P e t e r  ~ave t h e  so.._nn an a p p l e . "  

T r a d i t i o n a l  s y n t a x  i g n o r e s  t he  p o s e s s i v e  l i n k  be tween 

s u b j e c t  ( " P e t e r " )  and o b j e c t  ( " s o n " )  i n  t h i s  p h r a s e ;  no r  does  

i t  c o n s i d e r  the  p r e v i o u s  one i n c o m p l e t e .  

Our GSR-grannnar c l a i m s  the  p r e s e n c e  o f  anaphora  i n  

t h e s e  p h r a s e s .  ~he f i r s t  c o n t a i n s  an u n r e s o l v e d  r e v e r e n c e  t o  

some c o u n t r y !  i n  t h e  second  one the  word " son"  i n c l u d e s  a 

r e f e r e n c e  t o  some " p a r e n t " ,  t h e  most p robab ly  - P e t e r  ( i . e .  

t h e  d e n o t a t  o f  " P e t e r " ) .  

D e f i u i  t i o n :  

A word i s  S u b s t a n t i a l  A t t r i b u t e  i f  i t  r e f e r s  an o b j e c t  

by naming i t s  r e l a t i o n  t o  some o t h e r  o b j e c t  o r  s i t u a t i o n .  

I n  t e x t  S u b s t a n t i o n a l  A t t r i b u t e  a c t f a s  i f  i t  were bound 

by p o s e s e i v e  r e l a t i o n  to  a " v i r t u a l  pronoun" o f  a p p r o p r i a t e  

s eman t i c  c l a s s .  For  example ,  t h e s e  two p h r a s e s  can be y iewed 

8 ~  

and 

"The t r a i n  goes  to  t he  c a p i t a l  E o f - c o u n t r y "  

" P e t e r  gave  hi_.ss son an a p p l e "  

I n  t he  f i r s t  ph ra se  " 1 o f - c o u n t r y "  s t a n d s  f o r  such  a 

" v i r t u a l  p ronoun" .  I n  the  second one ,  " v i r t u a l  pronoun" o c c a s -  

i o n a l l y  t u r n e d  to  be a r e a l  one ;  w h i l e  i n  E n g l i s h  i t s  use  i s  

q u i t e  n a t u r a l ,  i n  Russ i an  t h e  use  o f  p o s e s s i v e  pronoun would 

have an emphat ic  meaning.  

The anaphora  r e s o l u t i o n  f o r  such  " v i r t u a l  pronouns"  

iS  done i n  t h e  same way as f o r  r e a l  ( l e x i c a l l y  e x p r e s s e d )  p r o -  

nouns .  However ,  i t  i s  p o s s i b l e  to  t a k e  b e n e f i t  o f  t h e  f a c t ,  
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t h a t  " v i r t u a l  pronoun" r e f e r s  an i n s t a n c e  of s p e c i f i e d  n o t i o n ,  

whi le  f o r  r e a l  pronoun o n l y  g rammat ica l  v a l u e s  e re  known. 

Another example: 

"President and wife came to capital" 

(Articles and pronouns ere dropped to reflect Russian), 

This phrase is processed as 

"President roof-country with xhis wife came to capital Eof- 

country". 

Indeed  t he  wi fe  i s  the  wi fe  of  t h i s  p r e s i d e n t ,  and they  
came to  the  c i t y ,  which i s  the  c a p i t a l  of  the  c o u n t r y  of  which 

he i s  the  p r e s i d e n t .  To i n f e r  t h i s  from t he  phrase  no e x t r a -  
-linguistic deduction is needed. 

4 . 3 ,  The experiments have shown, that treating SAs as 

two words: one refering an object and another a "virtual pro- 

noun", is helpful in analysis oriented on extraction of mean- 

Ing of the text. In fact It deals with a more general question 

of the limits between "language knowledge" and "knowledge of 

world". 

References: 

I. "A Theory of Linguistic Models MEANING -- TEXT", Moscow, 

1972 (in Russian). 
2. M.C.McCord "Slot Grammers", Am. Journ. of Computational 

Linguletios, V.6, n.1, 1980, p, 31. 

3. A.B.Borkowsky, G.V.Senln "Lingulstical analysis of Quelrlss 

t o  Dia logue  System",  i n  " I n t e r a c t i v e  Systems" ( t h e  Proceed-  

i n g s  of S o v i e t - F i n n i s h  Confe rence )  Moscow, 1979e 

- 54 - 


