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This paper presents an attempt of elaborat ion of 
a f u l l  parsing system for Polish natural language 
which is being worked out in the Ins t l t~ te  of 
Informatics of Warsaw Univers i ty .  Our system was 
adapted to the parsing of the corpus of real 
medical texts whici= concern a subdomain of medi- 
cine. We made use of the experience of such 
famous authors as (6), (7), (8), (9), (10), (11), 
(12), (13), (1~). 

INTRODUCTION 

The s y s t e m  d e s c r i b e d  b e l o w  c o u l d  be used as an i n t e r f a c e  o f  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  s y s t e m s ,  n a t u r a l  q u e s t i o n - a n s w e r i n g  s y s t e m s ,  
e x p e r t  s y s t e m s  o r  a u t o m a t i c  u n d e r s t a n d i n g  o f  t e x t s .  The a u t h o r s  p a i d  
c l o s e  a t t e n t i o n  to  t h e  s y n t a c t i c a l  and s e m a n t i c a l  c o n s t r a i n t s  o f  me- 
d i c a l  d i a l o g u e  so t h a t  t he  sys tem w o u l d  be used by p h y s i c i a n s  w i t h o u t  
p r e v i o u s  p r e p a r a t i o n .  A l t h o u g h  a subdoma in  o f  m e d i c i n e  i s  a c u r r e n t  
s y s t e m  a p p l i c a t i o n ,  t he  change  o r  d e v e l o p m e n t  o f  t he  c o n v e r s a t i o n  
f i e l d  may be f a c i l i t a t e d .  I t  r e q u i r e s  o n l y  t h a t  a new d i c t i o n a r y  w i l l  
be e s t a b l i s h e d  and some e x p e r t  p a r t s  o f  s e m a n t i c a l  i n t e r p r e t e r  w i l l  
be c h a n g e d .  

Our s y s t e m  c o n t a i n s  two s t a g e s :  s y n t a c t i c a l  a n a l y s i s  and s e m a n t i c a l  
i n t e r p r e t a t i o n .  Bo th  s t a g e s  c o o p e r a t e  w i t h  each  o t h e r  in  such a way 
t h a t  t h e  second  s t a g e  c h e c k s  up on t he  c o r r e c t n e s s  o f  s y n t a c t i c a l  
s t r u c t u r e s  w h i c h  have  been b u i l t  by t he  f i r s t  o n e .  F i n a l l y ,  t he  p a r -  
s e r  p r o d u c e s  a f o r m u l a  o f  F i r s t  O r d e r  P r e d i c a t e  C a l c u l u s  w h i c h  
c o r r e s p o n d s  t o  t h e  i n p u t  s e n t e n c e .  O t h e r  o u t p u t s  as MINSKY f r a m e s  o r  
FUZZY f o r m u l a s  a r e  c o n s i d e r e d .  

We used t h e  CATN method  ( C a s c a d e d  ATN) ( l k )  t o  i m p l e m e n t  t h e  s y s t e m .  
The CATN p o s s e s s e s  a l i  o f  t h e  a d v a n t a g e s  w h i c h  p r o v e d  t r u e  in  n a t u r a l  
l a n g u a g e  p r o c e s s i n g .  A h i g h  d e g r e e  o f  u n i v e r s a l i t y  i s  a v e r y  i m p o r -  
t a n t  f e a t u r e  o f  t he  s y s t e m .  

Here  a r e  some e x a m p l e s  o f  s e n t e n c e s  the  p a r s e r  can u n d e r s t a n d :  

A l k o h o ]  podany  d o u s t n l e  p o w o d u j e  wzmozone w y d z l e l a n l e  g a s t r y n y .  
( A l c o h o l  g i v e n  p e r  os  cause  g r e a t e r  s e c r e t i o n  o f  g a s t r i n . )  
A l k o h o l  z w i e k s z a  w y d z i e l a n l e  soku  t r z u s t k o w e g o .  
( A l c o h o l  i n c r e a s e s  p a n c r e a t i c  j u i c e  s e c r e t i o n . )  
G a s t r y n a  j e s t  hormonem powodu jacym w y d z i e l a n l e  kwasu s o l n e g o  w z o l a -  
dku .  
( G a s t r i n  i s  a hormon w h i c h  c a u s e  g a s t r i c  HCL s e c r e t i o n . )  
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S e k r y t y n a  I p a n k r e o z y n l n a  s t y m u l u j a  c z y n n o s c  w e w n a t r z w y d z l e l n l c z a  
t r z u s t k l .  
( S e c r e t i n  and p a n c r e o c y m l n  s t i m u l a t e  e n d l c r l n  a c t l v l t i e s  o f  p a n c r e a t )  
w z r o s t  n a p i e c i a  m i e s n l o w k l  d w u n a s t n i c y  moze byc p r z y c z y n a  w z r o s t u  
c l s n l e n i a  w p r z e w o d a c h  t r z u s t k o w y c h .  
(The  l n c r e a s  o f  t o n u s  o f  t he  t u n i c a  m u s c u l a r i s  may cause  h i g h e r  
p r e s s u r e  i n  t h e  p a n c r e a t i c  d u c t s . )  
D l u g o t r w a l e  d z i a l a n l e  a l k o h o l u  p o w o d u j e  p r a w d o p o d o b n l e  b e z p o s r e d n i e  
u s z k o d z e n l e  komorek  w~,dzielnlczych t r z u s t k l .  
( L o n g  a c t i o n  o f  a l c o h o l  p r o p a b l y  cause  d i r e c t  i n j u r y  i n  t h e  p a n c r e a -  
t l c  e n d o c r l n  c e l l s . )  
J a k i e  sa k l l n l c z n e  o b j a w y  o s t r e g o  z a p a l e n i a  t r z u s t k l ?  
(How a p p e a r s  t h e  c l l n l c a l  symptoms o f  a c u t e  p a n c r e a t i f l s ? )  
Co s t y m u l u j e  c z y n n o s c  w e w n a t r z w y d z l e l n l c z a  t r z u s t k l ?  
(What s t i m u l a t e s  e n d o c r l n  a c t i v i t i e s  o f  p a n c r e a t ? )  

CATN AS A TOOL 

A Cascaded  Augmented T r a n s i t i o n  N e t w o r k  l o o k s  l i k e  two o r  more 
" c a s c a d e s "  w h i c h  s u c c e s i v e l y  p e r f o r m  t h e  same i n f o r m a t i o n .  Each o f  
them i s  an ATN grammar ( 1 )  w h i c h  h a s ,  In a d d i t i o n , ,  a new a c t i o n  c a l -  
l e d  TRANSMIT. The TRANSMIT a c t i o n  may be s e t  on e v e r y  a r c  and c a u s e s  
a p i e c e  o f  I n f o r m a t i o n  t o  be s e n t  f r o m  t h e  c u r r e n t  " c a s c a d e "  t o  t h e  
l o w e r  o n e .  Whenever  a TRANSMIT o c c u r s  each i n f o r m a t i o n  a b o u t  t h e  
c u r r e n t  " c a s c a d e  '= i s  s a v e d  on t h e  s t a c k  w h i l e  t h e  p a r s e r  o p e r a t e s  on 
t h e  l o w e r  " c a s c a d e "  u n t i l  new i n f o r m a t i o n  o r  d a t a  i s  r e q u i r e d .  Then 
t h e  h i g h e r  " c a s c a d e "  i s  a c t i v a t e d  f r o m  the  same p o i n t  I t  has  been 
s t o p p e d .  

Two s t a g e s  o f  o u r  p a r s i n g  s y s t e m  c o r r e s p o n d  t o  t h e  C A T N - c a s c ~ d e s .  In 
t he  p r e s e n t  r e a l i s a t i o n  t h e  s t r u c t ¢  re  popped  f r o m  t h e  s y n t a c t i c a l  
s t a g e  i s  TRANSMITed i n t o  s e m a n t i c  ~ n t e r p r e t a t i o n  b e c a u s e  a f r e e  w o r d -  
o r d e r  o f  P o l i s h  s e n t e n c e s  p r o h i b i t s  a n o t h e r  s o l u t i o n .  P a r t l c u l a r y ,  
t h e  p l a c e s  o f  t h e  s u b j e c t  and t h e  ma in  v e r b  in  t h e  s e n t e n c e  may be 
v a r y i n g .  

I f  t h e  second  s t a g e  i s  n o t  a b l e  t o  f i n d  an a p p r o p r i a t e  i n t e r p r e t a t i o n  
f o r  s y n t a c t i c a l  s t r u c t u r e  t h e  f i r s t  s t a g e  i s  a c t i v a t e d  t o  b u i l d  an 
a l t e r n a t i v e  p a r s i n g .  I /hen such a p a r s i n g  c a n n o t  be r e b u i l t  t h e  p a r s e r  
f a i l s .  

In t he  o t h e r  I m p l e m e n t a t i o n  o f  CATN we used t he  E a r l e y ' s  a l g o r i t h m ,  
a w e l l - k n o w n  c o n t e x t - f r e e  p a r s i n g  method  ( 1 0 ) .  In  t h i s  case  t h e  s y n -  
t a c t i c a l  a n a l y s e r  p r o d u c e s  a l l  p o s s i b l e  p ~ r s l n g s  a t  o n c e .  The seman-  
t i c a l  i n t e r p r e t e r  has t o  v e r i f y  them and r e j e c t  each  m e a n i n g - l e s s  
p a r s i n g .  

THE FIRST STAGE - SYNTACTICAL ANALYSIS 

A s u r f a c e  s t r u c t u r e  o f  a s e n t e n c e  i s  r e c e i v e d  a f t e r  t h e  F i r s t  S t a g e  
o f  t h e  p a r s e r  was a p p l l e d  t o  an u t t e r a n c e .  I t  means t h a t  such e l e m e -  
n t s  as VERB/ACTION, SUBJECT, OBJECT ( d i r e c t  and i n d i r e c t ) ,  PREPOSI- 
TION PHRASES e t c .  a r e  f o u n d  o u t .  

P o l i s h  n a t u r a l  l a n g u a K e  i s  a t y p l c a l  e x a m p l e  o f  a f l e x i o n a ]  l a n g u a g e .  
One o f  i t s  mos t  c h a r a c t e r i s t i c  f e a t u r e s  i s  a f r e e  w o r d - o r d e r  in  a 
s e n t e n c e .  I t  i s  v e r y  I m p o r t a n t  f o r  t h e  p a r s e r  t o  know each l e x ~ c a l  
p a r a m e t e r  o f  n o u n s ,  a d j e c t i v e s ,  a d v e r b s ,  numbers ,  p r e p o s l t l o n s  e t c .  
These p a r a m e t e r s  a r e  number ,  g e n d e r ,  c a s e ,  p e r s o n  and d e ~ r e e .  They 
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a r e  c a r r l e d  o v e r  the  who le  ph rase  and d e c i d e  a b o u t  t he  r o l e  o f  the  
ph rase  in t h e  s e n t e n c e .  A f l e x l o n a l  fo rm o f  t he  main v e r b  a l s o  i n f l u -  
ences the  c o n s t r u c t i o n  o f  t he  s e n t e n c e .  E s p e c l a l l y ,  however ,  t he  f l e -  
x l o n a l  p r o p e r t i e s  o f  the  main v e r b  c o u l d  h e l p  t he  p a r s e r  t o  f i n d  o u t  
the  s u b j e c t  and the  d i r e c t  o b j e c t .  

These p r o b l e m s  and s e v e r a l  o t h e r s  as p o s t - m o d i f i e r s  p r o b l e m ,  wh-move-  
ment ,  c o n j u n c t i o n ,  e t c .  were s o l v e d  s u c c e s f u l l y .  

The s y n t a c t i c a l  a n a l y s i s  c o m p r i s e s  a w lde  s u b s e t  o f  P o l i s h  l anguage  
eg.  s i m p l e  a f f i r m a t i v e  s e n t e n c e s  and q u e s t i o n s ,  complements  and r e l a -  
t l v e  c l a u s e s  and c e r t a i n  t y p e s  o f  comp lex  s e n t e n c e s .  We had t o  t a k e  
i n t o  a c c o u n t  a number o f  s p e c l a l  p r o p e r t i e s  o f  the  m e d i c a l  d i a l e c t  
wh ich  r a r e l y  o c c u r  in a common c o n v e r s a t i o n .  The grammar is  a b l e  t o  
pa rse  no t  o n l y  t he  common P o l i s h  bu t  the  " m e d i c a l "  P o l i s h  as w e l l .  
I t  means, among o t h e r s ,  a g r e a t  dea l  o f  p a r t i c i p l e s ,  g e r u n d s ,  modal 
v e r b s  ( eg .  moze - c o u l d ,  p o w i n i e n  - s h o u l d )  and vague a d v e r b s  ( e g .  
p r a w d o p o d o b n l e  - p r o p a b l y ,  c z e s t o  - f r e q u e n t l y ,  r z a d k o  - r a r e l y ,  
czasami  - s o m e t i m e s ) .  

The s y n t a c t i c a l  a n a l y s e r  t r a n s f o r m s  an i n p u t  s e n t e n c e  i n t o  an u n f l e x -  
i o n a l  and o r d e r e d  fo rm.  Sorle examp les  o f  the  o u t p u t  o f  the  F i r s t  S t a -  
ge a r e  g i v e n  be ]ow .  The I - h a r k  d i v i d e s  the  who le  s e n t e n c e  i n t o  p h r a -  
ses .  An empty p | a c e  between two Is p o i n t s  o u t  a m i s s i n g  p h r a s e .  The 
S and END f l a g s  i n d i c a t e  the  b e g i n n i n g  and the  e n d i n g  o f  each s imp-  
le  c l a u s e  in t he  s e n t e n c e .  I f  t he  DCL f l a ~  o c c u r s  j u s t  a f t e r  S-mark 
in the  t o p - l e v e l  c l a u s e  the  s e n t e n c e  is  d e a l t  as an a s s e r t i o n .  In a 
q u e s t i o n  t h e r e  a r e  one o r  more q u e s t i o n  words i n s t e a d .  The MODIFIERS 
f l a ~  d i v i d e s  a d i r e c t  o b j e c t  ( i f  any)  i n t o  the  main ph rase  and p o s t  
m o d i f i e r s .  T h i s  l a s t  f l a g  l s  an I m p o r t a n t  one because the  head word  
o f  a d i r e c t  o b j e c t  ph rase  nay be a p r e d i c a t i v e  e ]emen t  o f  t he  c l a u s e .  
( eg .  byc  p r z y c z y n a  - t o  be a c a u s e ) .  N o t i c e ,  t h a t  a p r e d i c a t i v e  e l e -  
ment o f  t he  t o p - l e v e l  c l a u s e  becomes the  main p r e d i c a t i v e  e l e m e n t  o f  
the  who le  s e n t e n c e .  

a l k o h o l  podany d o u s t n i e  powodu je  wzmozone w y d z i e l a n i e  g a s t r y n y .  
( a l c o h o l  g i v e n  pe r  os cause g r e a t e r  s e c r e t i o n  o f  g a s t r i n . )  

(S DCL I I I POWODOWAC I I ALKOHOL I S I I I PODAC IDOUSTN* I I 

ALKOHOL MODIFIERS I I I END I S l I I WYDZIELANIE I WZMOZON* I I 

GASTRYNA MODIFIERS I I I END I I I END) 

a l k o h o l  z w i e k s z a  w y d z i e l a n i e  soku t r z u s t k o w e g o .  
( a l c o h o l  i n c r e a s e s  p a n c r e a t i c  j u i c e  s e c r e t i o n . )  

(S DCL I I I ZWIEKSZAC I I ALKOHOL I S I I I NYDZIELANIE I I I 

TRZUSTKOW* SOK MODIFIERS I I I END I I I END) 

co s t y m u l u j e  czynnosc  w e w n a t r z w y d z l e i n l c z a  t r z u s t k i ?  
(wha t  s t i m u l a t e s  e d o c r i n  a c t i v i t i e s  o f  p a n c r e a t ? )  

(S CO I I I STYMULOWAC I I I t~E~NATRZWYDZIELNICZ* CZYNNOSC MODIFIERS 

TRZUSTKA I I I END) 

N e v e r t h e l e s s ,  because  such i n f o r m a t i o n  ts no t  s u f f i c i e n t  an i n t e r p r e -  
t a t i o n  in the  Second S tage  Is needed .  
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The F i rs t  Stage contains the main ATN net named SENTENCE which can 
perform Polish natural sentences. There are four speclal subnets: 
NOUN_PHR, ADJ_PHRA, ADV_PH~A, Q_.EXPR which can recognize d i f fe ren t  
types of phrases eg. nominal phrases, ad ject iva l  phrases, adverbial 
phrases and question expressions respect lve ly.  

The F i rs t  Stage uses a syntact ical  d ic t ionary  which contains the f l e -  
xional forms of the words, 

THE SECOND STAGE - SEMANTICAL INTERPRETATION 

When the s y n t a c t i c a l  a n a l y s i s  has been comple ted the Second Stage o f  
the p a r s e r  t r i e s  to  Find out  a semant i ca l  i n t e r p r e t a t i o n  o f t h e  s y n t a -  
c t i c a l  s t r u c t u r e .  The maln p r e d i c a t i v e  e lement  o f  t h i s  s t r u c t u r e  (eg .  
VERB/ACTION or  OBJECT) c r e a t e s  one or  more Ins tances  o f  f ramework 
d e s c r l b i n g  an e v e n t .  That Framework looks  l i k e  a p a t t e r n - c o n c e p t  p a i r  
( 8 ) ,  ( 1 2 ) ,  n e v e r t h e l e s s  t he re  are more f r a m e l n d i c a t i n g  ve rbs  ( 7 ) .  
For example the FOl low ing  verbs  and verb  e x p r e s s i o n s :  powodowac (cau-  
se ) ,  s tymulowac ( s t i m u l a t e ) ,  p rowadz lc  do ( c o n c l u d e ) ,  byc p r zyczyna  
( t o  be a cause) ,  byc sku tk iem ( t o  be a r e s u l t ) ,  e t c .  r e f e r  to  the 
c o n c e p t u a l i z a t i o n  #IMPLY and podac ( t o  g i v e ) ,  s tosowac ( t o  a p p l y ) ,  
e t c .  to  the c o n c e p t u a l l z a t l o n  #APPLY. 

The p a t t e r n  de te rm ines  which phrases may be expec ted  round the p r e d i -  
ca te  and which o f  them must occu r .  The i n t e r p r e t a t i o n  p rocess  is  d r i -  
ven by such a p a t t e r n  so I t  Is c a l l e d  e ~ o e c t a t i o D - d r l v e ~ .  I t  may be 
c a l l e d  s t r u c t u r e - d r i v e n  too because t he re  are s t r u c t u r a l  c o n d i t i o n s  
in  the p a t t e r n  which must ho ld  t r u e  d u r i n g  the p a r s i n g  t lme .  

A concept  is  a n o t a t i o n  t ~ t  r e p r e s e n t s  the meaning o f  a c l a u s e .  
Toge the r  t h i s  p a i r  a s s o c i a t e s  d i f f e r e n t  forms o f  an u t t e r a n c e  w i t h  
I t s  meaning. 

The #APPLY c o n c e p t u a l i z a t l o n  looks  l i k e :  

(APPLY TYPE TREATMENT 

-AGT ( (.) HUMOPT ) 

OBJ ( ( )  MEDIC OBL ) 

MANNER ( ( )  MOA OPT ) 

CONCEPT (BUILDQ 

((#APPLY 5) + + +) AGT OBJ MANNER) 

) 

where TYPE Is an ind icator  which points out that the described event 
is a treatment. AGT, OBJ, HANNER determine that there may be three 
phrases round the predlc~te, but only one of them must occur In an 
utterance. (OBL means ob l iga tory  parameter, OPT - optional one). None 
of these phrases could have a preposit ion before i t  - ( ) .  The AGT-ph- 
rase (agent that applies something) must be a human; the OBJ-phrase 
(object which is applied) must be a medicament; the MANNER s lo t  may 
be f i l l e d  when the wanner ~f app l l ca t lon  is speci f ied (eg. doustnle 
- per os). The CONCEPT ind icator  describes the way an atomic formula 
has to be b u i l t .  As I t  is seen above, we shall receive a 5-nary pre- 
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d i c a t e  c a ] l e d  #APPLY wh ich  a rguments  w111 be c o n s t r u c t e d  d u r i n g  the  
I n t e r p r e t a t i o n  p r o c e s s .  The BUILDQ f u n c t i o n  l s  a s p e c i a l  ATN fo rm 
wh ich  p r o v i d e s  BUILDing  o f  Quoted e x p r e s s i o n s  (see  (1)  f o r  d e t a i l s ) .  

A f i l l i n g  o f  f rame s l o t s  i s  done a f t e r  t he  s y n t a c t i c a l  and s e m a n t i c -  
a l  r e q u i r e m e n t s  were s a t i s f i e d .  When the  who]e  p a t t e r n  were c o m p l e t e d  
an a t o m i c  f o r m u l a  wou ld  be g e n e r a t e d .  T h e r e f o r e ,  t he  i n t e r p r e t a t i o n  
p r o c e s s  is  an a t t e m p t  to  saueeze the  s y n t a c t i c a l  s t r u c t u r e  o f  a sen-  
t ence  i n t o  one o r  more I n s t a n c e s  o f  f r amework  o f  an e v e n t .  Bes ide  
the  maln p r e d l c a t e ( s ) ,  a g r e a t  dea l  o f  a d d i t i o n a l  i n f o r m a t i o n  wou ld  
be j o i n e d  the  o u t p u t  f o r m u l a .  These f a c t s  a r e  s t o r e d  In p a r t  in p a t t -  
e r n - c o n c e p t  p a i r s  and in e x p e r t  subne ts  o f  i n t e r p r e t e r .  They c r e a t e  
a sys tem k n o w l e d g e .  I t  i s  n e c e s s a r y  f o r  t he  sys tem to  have such a 
know ledge  because none o f  t he  r e a l  t e x t  c o r p s  i s  a b l e  t o  d e s c r i b e  
c o m p ] e t e l y  a domain o f  t he  r e a l  w o r l d .  

A g r e a t  dea l  o f  c o n t e x t  i n f o r m a t i o n  may a l s o  be used f rom the  s p e c i a l  
c o n t e x t  s t a c k .  I t  h e l p s  t o  s o l v e  the  p r o b l e m s  o f  p ronoun  r e f e r e n c e s  
and e l l l p s l s .  

I f  t he  " s q u e e z i n g "  c o u l d  n o t  be made the  F i r s t  S tage  is  a c t v a t e d  
a g a i n .  

In a d d i t i o n ,  t he  s e m a n t i c a l  d i c t i o n a r y  is  appended to  t he  Second S t a -  
ge .  I t  keeps a l1  p a t t e r n s  o f  f r ameworks  m e n t i o n e d  above .  I t  c o n t a i n s  
some s p e c i a l  e n t i t i e s  t o o  f o r  I n d i c a t i n g  the  r e f e r e n c e  be tween v e r b s  
and p a t t e r n s .  

The Second S tage  a l s o  c o n t a i n s  the  main ATN n e t  named FORMULA. I t  
g u i d e s  the  i n t e r p r e t a t i o n  p r o c e s s  and c o n t r o l s  the  s e m a n t i c a l  c o r r e c -  
t n e s s  o f  u t t e r a n c e s .  There  a r e  a s l o  some e x p e r t  n e t s  wh ich  can r e c o g -  
n i z e  s p e c i a l  m e d i c a l  e x p r e s s i o n s  ( eg .  names o f  s i c k n e s s e s  and symptoms 
o r g a n s ,  t r e a t m e n t s ,  e t c . ) .  These subne ts  a re  a c h a n g e a b l e  p a r t  o f  the  
sys tem and t h e y  d e c i d e  abou t  t he  sys tem k n o w l e d g e .  The e x p e r t  s u b n e t s  
may communica te  w i t h  t he  main ne t  t h r o u g h  the  m i d d l e  ]eve1 o f  i n t e r -  
p r e t e r  - t he  CASES n e t .  T h l s  ne t  h a n d l e s  nomimai ph rase  s t r u c t u r e s  
eg.  p r e p o s i t i o n s ,  c o n j u n c t i o n s  and p o s t - m o d i f l e r s .  

The Second S tage  p r o d u c e s  a f o r m u l a  o f  t he  F i r s t  Orde r  P r e d i c a t e  C a l -  
c u l u s  c o r r e s p o n d i n g  t o  the  i n p u t  s e n t e n c e .  The f o r m u l a  has an i m p l i -  
c a t i v e  fo rm where  the  main p r e d i c a t e  o f  the  u t t e r a n c e  i s  a c o n c l u s i o n  
and o t h e r  g e n e r a t e d  f a c t s  a r e  p r e s u m p t i o n s .  

Two g e n e r a t e d  f o r m u l a s  a r e  g i v e n  b e l o w .  F i r s t  o f  them is  an a s s e r t i o n ,  
the  r e m a i n i n g  one d e n o t e s  a q u e s t i o n .  They a re  In LISP n o t a t i o n  so 
a c l a r l f l c a t i o n  i s  needed .  IMPLSYM and KONJSYM marks a r e  t he  l o g i c a l  
opera to rs  IMPLY (=>) and ArID (&).  Pn i n tege r  j u s t  a f t e r  the KONJSYM 
mark ind ica tes  how many f a c t o r s  were j o i n e d .  Each p red ica te  name is 
preceded by a hash-mark (#) and fo l lowed by an in teger  to i nd i ca te  
a number o f  arguments. Arguments look l i k e  a o a i r  or  r r l o l e  which 
determines the type o f  argument, the name o f  a v a r l a b l e  and a consta-  
nt  ( i f  any) r e s p e c t l v e l y .  

A1kohol zwieksza wydz le lan ie  soku trzustkowego. 
(Alcohol  Increases pancrea t i c  j u i c e  s e c r e t i o n . )  

(IMPLSYM (KONJSYM 3 
((#BADMEDIC 1)(MEDIC X0002585))  
((#MEDICAMENT 2)(MEDIC X0002585)(mname X0002586 ALKOHOL)) 
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(IHPLSYH (KONJSYH 
• ((#ORGAN 2)(ORGAN X0002589)(ONAHE X0002590 

TRZUSTKA)) 
((#WYDZIELNICZ*-NARZAD 1)(ORGAN X0002589))  
( (#JUICE 1 ) (L IQUID X0002588))  
( (#L IQUID 3 ) (L IQUID X0002588) 

(LNAHE X0002591)(ORGAN X0002589) ) )  
((#SICKNESS h) (S ICK X0002587)(STYPE X0002592 F I )  

(SNAME X0002593 w y d z l e l a n l e )  
(BODY X 0 0 0 2 5 8 8 ) ) ) )  

((#RAISE 2 ) ( e t i o  X0002585)(SYHPTOH X0002587))  ) )  

Co powodu je  a l k o h o l  podany d o u s t n i e ?  
(What damages cause a l c o h o l  d r i n k l n E ? )  

( (X39 )  (IMPLSYH (KONJSYH 3 
((#BADHEDIC 1)(HEDIC X30))  
((#HEDICAMENT 2)(HEDIC X30)(MNAHE X31 ALKqHOL)) 
(IHPLSYH (KONJSYH 2 

((#BADMEBIC 1)(HEOIC X36) )  
((#HEDICAHENT 2)(HEDIC X36) 

(MNAHE X37 ALKOHOL))) 
((#APPLY 3 ) ( a n l m  X38)(MEDIC X36) 

(HANNER X33 DOUSTN*)))) 
((#1HPLY 2) (ETIO X30)(SICKNESS X39))  ) ) )  

The p a r s e r  can a l s o  p roduce  o t h e r  k i n d s  o f  f o rma l  r e p r e s e n t a t i o n  o f  
n a t u r a l  lamguage.  

CONCLUSION 

The p a r s i n g  sys tem d e s c r i b e d  above is an a t t e m p t  t o  b u i l d  an u n i v e r -  
sa l  p a r s e r  f o r  n a t u r a l  l anguage  a n a l y s i s ,  The a u t h o r s  i n c l i n e  to  the  
f a s h i o n a b l e  t h e s i s  t h e t  the  s y n t a c t i c a l  and s e m a n t i c a l  componemts 
shou ld  ac t  in the  same t i m e ,  n e v e r t h e l e s s  w i t h  a d o m i n a t i o n  o f  t he  
s y n t a x  o v e r  the  s e m a n t i c s .  Th is  remark  is  an i m p o r t a n t  one f o r  the  
P o l i s h  l anguage .  Th i s  app roach ,  however ,  p r o v i d e s  no l ess  e f f i c i e n c y  
o f  t he  p a r s i n g  p rocess  than  in the  s e m a n t i c - d o m i n a t e  systems ( 7 ) ,  (8)  
( 1 1 ) ,  (12)  and c e r t a i n l y  g r e a t e r  u n i v e r s a l i t y  o f  tl~e sys tem.  Th is  p r o -  
v i d e s  among o t h e r s  most o f  t he  a d v a n t a g e s  o f  r e g u l a r i t y  o f  n a t u r a l  
l anguage .  
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