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Coord ina te  c o n j u n c t i o n  i s  any i m p o r t a n t  dev i ce  f o r  

e x p r e s s i n g  complex i n f o r m a t i o n .  To p rov ide  a h a b i t a b l e  l a n g u a -  
ge p r o c e s s i n g  sys tem,  most a p p l i c a t i o n s  r e q u i r e  some t r e a t m e n t  
of  c o n j u n c t i o n .  When a r i c h  c o n j u n c t i o n  mechanism i s  i n t r o d u c -  
ed to  account  f o r  the  wide v a r i e t y  of  c o n J o t n i n g s  found i n  
c o n t i n u o u s  t e x t  (as  opposed to  q u e r i e s ) ,  i t  a l s o  becomes c r u c -  
i a l  to  r e s t r i c t  the  p a r s e s  o b t a i n e d  f o r  the  o 0 n J o i n i n g s ,  s i n c e  
c o n ~ n c t i o n  i s  a major  source  of  a mb i gu i t y  i n  p a r s i n g .  For 
example,  the  sequence of  s y n t a c t i c  c l a s s e s :  

NO~N PREPOSITION NOUN and NOUN 

has two p o s s i b l e  pareeez 

NOUN I~%EPOSITION (NOUN and NOUN) 
swelling of (hands and feet) 

I NOUN PREPOSITION NOUN) and NOUN 
swelling of hands) and fever 

The choice of the correct parse depends on applyin~ 

d o m a i n - s p e c i f i c  c o n s t r s / n t s  to de te rmine  which words "go t o -  
ge the r"  b e s t .  The  concept  of o o n J u n o t i o n a l  c o m p a t i b i l i t y  de -  
pends on s e m a n t i ~  p s x a l l e l i a m  between the  c o n j o i n e d  e l e me n t s !  
thus, in the first example, hands and feet are more semantic- 

ally parallel than swellln~ and feet. Although it is possible 

to write special rules to define allowable con~oln~ngs for a 

partlaular domain of application, this would mean that the 
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sys tem would not  be p o r t a b l e :  t h e  c o n j u n c t i o n  c o n s t r a i n t s  

would have t o  be r e w r i t t e n  f o r  each  new domain. I t  i s ,  how- 

e v e r ,  p o s s i b l e  t o  f o r m u l a t e  a g e n e r a l  domain - independen t  

p r i n c i p l e  to  c a p t u r e  c o n j u n c t i o n  c o n s t r a i n t s .  Th i s  paper  w i l l  

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

s t r i c t i o n s "  w i t h i n  t he  g e n e r a l  t r e a t m e n t  o f  c o n j u n c t i o n  i n  

t h e  n a t u r a l  l anguage  p r o c e s s i n g  system o f  t h e  L i n g u i s t i c  

S t r i n g  P r o j e c t  p a r s e r .  The i l l u s t r a t i v e  examples  a r e  drawn 

from a c t u a l  t e x t  o c c u r r e n c e s  i n  h o s p i t a l  d i s c h a r g e  sunnnaries,  

p r o c e s s e d  u s i n g  the  mechanisms d e s c r i b e d  be low,  as  w e l l  a s  

from some b u i l d i n g  code s p e c i f i c a t i o n s ,  a l s o  p r o c e s s e d  w i t h  

t h e  LSP sys t em.  

The f i r s t  r u l e  o f  c o n J u n c t i o n a l  c o m p a t i b i l i t y  i s  s i m p l y :  

Two c o n j o i n e d  nouns must b e l o n g  t o  t h e  same (domain-  

specific) semantic class, 

This rule will produce the correct parse for the two previous 

examples, swellin~ of hands and feet and swelli~ of hands 

and fever. Hands and fee_._~t are both BODY-PART words in the 

first example, while swellin~ is not; in the second example, 

swellin~ and feve.._...rr are both SIGN.SYMPTOM words. 

I n  o r d e r  t o  d e t e r m i n e  c o n J u n c t i o n a l  c o m p a t i b i l i t y ,  t h e  

noun c o n j u n c t s  a r e  compared p a i r w i s e !  each  c o n j u n c t  i s  i n i -  

t i a l l y  a s s i g n e d  a l i s t  c o n s i s t i n g  o f  i t s  s eman t i c  c l a s s ( e s ) .  

(Most words be long  t o  J u s t  one s eman t i c  c l a s s !  however ,  c e r -  

t a i n  l e x i c a l l y  ambiguous wo~ds be long  to  two o r  more c l a s s e s ,  

as  i l l u s t r a t e d  b e l o w . )  The i n t e r s e c t i o n  o f  t he  two l i s t s  o f  

s eman t i c  c l a s s e s  i s  t h e n  computed.  I f  t he  i n t e r s e c t i o n  i s  not  

empty,  t h e n  t h e  c o n j o i n i n g  i s  a l l o w e d ,  and t h e  i n t e r s e c t i o n  

r e p l a c e s  t he  o r i g i n a l  l i s t  o f  c l a s s e s  a s s o c i a t e d  w i t h  each 

c o n j u n c t .  Th is  s e r v e s  as a r e c o r d  of  a~v d i s a m b i g n a t i o n  t h a t  

o c c u r s  as a r e s u l t  o f  comput ing o o n J u n c t i o n s l  c o m p a t i b i l i t y .  

Fo r  example ,  d i s c h a r g e  i s  l e x i c a l l y  ambiguous i n  m ed i ca l  

n a r r a t i v e :  i t  b e l o n g s  to  t he  ~DICAL-ACT c l a s s ,  as  i n :  
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hospital e~m'Leslen end dlso~ge 

INITIAL LISTS (INST) (MEDICALvACT) (MEDICALvACT,SIGN- 
s~su~oM) 

AFTER CONJ. (INST) (KEDICAL-ACT) (MEDICAL-ACT) 

whereas  i t  has t h e  SIGN-SYMPTOM r e a d i n g  i n  t he  p h r a s e :  

no b l e e d i n g  o r  d i s c h a r g e  

I ~ T I A L  LISTS (SI~-SYM~OM) (~DICA'-ACToSION-S~U~O~) 
A W ~  CONJ. (SI~W-S~U~OM) ( S I G N - S ~ O M )  

Thus oomputin~ c o n j u n c t i o n  c o m p a t i b i l i t y  a l s o  p r o v i d e s  a 

r e c o r d  o f  t he  c o r r e c t  r e a d i n g  when a c o n j u n c t  i s  l e x i c a l ! y  

ambiguous. 

The c o n J u B c t i o n  r u l e  does no t  a ccoun t  f o r  t h e  f a c t  t h a t  

c e r t a i n  noun  ph ra se s  have a s eman t i c  c l a s s  d i f f e r e n t  f r . - .  

t h a t  o f  t h e i r  head noun.  C o n s i d e r  t h e  f o l l o w i n g  ph ra se  f rom 

a b u i l d i n g  code t e x t :  

b u l l d i n ~ s  and p o r t i o n s  o f  b u i l d i n g s  
BLDG PART BLDG 

In this case, the head noun~ portion is "transparent" to its 

prepositional modifier, of buildln~se That is, the phrase 

portion of buildln~s really has a distribution characteristic 

of the word buildlnK. If we could disregard the word portions 

of and look instead at the noun in the prepositional phrase, 

namely buildin~ with class BLDG, then the conjunction rule 

would apply correctly. We call this type of construction the 

"computed attribute" oonstructlon, because, in its most gene- 

ral form,  t h e  s eman t i c  c l a s s  f o r  an e n t i r e  p h r a s e  i s  computed 

f rom t h e  i n t e r a c t i o n  o f  t he  s e m a n t i c  c l a s s  o f  t h e  head noun 

and t h e  o l a s s ( e s )  o f  i t s  m o d i f i e r s .  

The computed a t t r i b u t e  c o n s t r u c t i o n  t u r n s  ou t  t o  be 

c h a r a c t e r i s t i c  of  a s e t  o f  E n g l i s h  semant i c  c l a s s e s  common to  

ma~7 domains .  These c l a s s e s  i n c l u d e  the  c l a s s e s  AMOUNT, 

PERIOD, BEGINNING, ENDING, FREQUENCY, e t c .  To hand le  t h e s e  
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c o n s t r u c t i o n s ,  an  a d d i t i o n a l  m e c h a n i s m  has  b e e n  added  a s  a 

r e s t r i c t i o n  t o  t h e  grammar .  I t  o p e r a t e s  on a word  ~ b e l o ~ L U g  

t o  a t r a n s p a r e n t  word  c l a s s  m o d i f i e d  by an  a p p r o p r i a t e  p r e -  

n o m i u a l  noun o r  a d j e c t i v e  m o d i f i e r  ( e ° g .  b u i l d i n ~  p o r t i o n ) ,  

o r  by  an  a p p r o p r i a t e  p r e p o s i t i o n a l  p h r a s e  m o d i f i e r  ( e . g , ,  

p o r t i o n s  o f  ~ l d i n ~ s ) .  I t  a s s i g n s  t o  t h e  p h r a s e  a s  a whole  

t h e  c l a s s  o f  t h e  m o d i f i e r  and b i n d s  t h e  m o d i f i e r  t o  t h e  head  

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

c o n ~ o i n e d  n o u n ( s ) °  T h i s  p r o d u c e s  o n l y  t h e  ps.Tse 

b u i l d i n g s  and ( p o r t i o n s  o f  b u i l d i n g s )  
.BLDG P~RT BLDG 

BLDG 4= COMPUTED ATTRIBUTE 

"and eliminates the parse (buildings and portions) of buildings, 

The c o m p u t e r  a t t r i b u t e  i s  r e c o r d e d  a s  a s p e c i a l  COMPUT- 

ED-ATTRIBUTE l i s t  on  t h e  h e a d  n o u n ;  i t  l i s t s  t h e  s e m a n t i c  

olass(es) associated with the entire ~ The COMPUTED- 

-ATTRIBUTE llst is assigned before conJunetional compatibil- 

ity is checked, whloh allows the conjunction meahanism to 

make use Of a COMPUTED-ATTRIBUTE, if one is present° On the 

basis of a computed attribute and con~unctlon compatibility, 

t h e  f o l l o w i n g  s e n t e n c e  r e c e i v e d  e x a c t l y  one  a n a l y s i s :  

T h e r e  was no c y a n o s i s  and no h i s t o r y  o f  p r i o r  s e i z u r e s  
(SIaW-S~PTOM) (PERIOD) (SIOS-S~- 

\ / TOK) 
COI~UTED-ATTRIBUTE -> (SIGN.-SYMI~TO~) 

A p r e l i m i n a r y  t e s t  on  a 2 2 - s e n t e n c e  p ~ p h  f r o m  a 

h o s p i t a l  d i s c h a r g e  s ~  was r u n  t o  compare  the .  p a r s e s  

o b t a i n e d  w i t h  and w i t h o u t  t h e  a b o v e  c o n ~ u n c t i o n  and  computed  

a t t r i b u t e  m e c h a n i s m s .  F i v e  s e n t e n c e s  i n  t h e  p a r a g r a p h  c o n t e i n -  

ed  c o n j o i n e d  noun  p h r a s e s .  T h e s e  mechan i sms  r e d u c e d  t h e  t o t a l  

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

h a l f :  8 p a r s e s  t o t a l  w i t h  t h e  c o n j u n c t i o n  and computed  a t t r i -  

b u t e  mechan i sms  compared  t o  14 p a r s e s  t o t a l  w i t h o u t  theme 
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The com~unct ion and computed a t t r i b u t e  mechanisms do no t  r e -  
s o l v e  a l l  of  the a m b i g u i t i e s  of  oomJoined noun p h r a s e s .  I n  
p e ~ t i e u l a r ,  t h e y  do no t  always r e s o l v e  t he  i s s u e  of  d i s t r i b u t -  
i o n  of  r i g h t  and l e f t  m o d i f i e r s .  However, t h e y  s u b s t a n t i a l l y  
reduce  the  number of  i n c o r r e c t  pa r se s  and they  r e q u i r e  no 

m o d i f i c s t i o n  f o r  a p p l i c a t i o n  to  new domains .  

- 133 - 


