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ABSTRACT II THE REPRESENTATION 

U s u a l l y seman t i c p a r s e r s o f NLU sys tems r e l y 
on some t y p e of 'deep c a s e s ' (R iesbeck and Schank, 
1976 ) , ( T r o s t and S t e i n a c k e r , 1981) t o c o n t r o l 
a n a l y s i s . Wh i l e we do n o t want to deny t h e 
advan tages of such an approach (we use i t 
o u r s e l v e s ) , we propose to a p p l y a d i f f e r e n t 
app roach i n o r d e r t o a n a l y s e words t h a t d e r i v e 
t h e i r meaning f rom t h e seman t i c c a t e g o r y o f t h e i r 
dependent c o n s t i t u e n t s . The a l g o r i t h m we p r e s e n t 
i n t h i s paper d i s a m b i g u a t e s such words by making 
use o f one o f t h e i m p o r t a n t p r o p e r t i e s o f an 
S i - N e t ( B r a c h m a n , 1 9 7 9 ) , t h e s t r i c t d i s t i n c t i o n 
between s t r u c t u r e and c o n t e n t s o f t h e n e t . 
S t r u c t u r a l l y a l l seman t i c r e l a t i o n s a r e 
r e p r e s e n t e d in t h e same way t h e r e f o r e we e v a l u a t e 
t h i s l e v e l t o f i n d ou t i f t h e r e i s a r e l a t i o n 
between t h e r e p r e s e n t a t i o n o f t h e c o n s t i t u e n t s o f 
such a w o r d . A f t e r a l i n k has been found i t s 
semant i c i n t e r p r e t a t i o n i s t a k e n t o b e the sense 
o f t h e w o r d . Bes ides b e i n g used f o r 
d i s a m b i g u a t i o n t he a l g o r i t h m i s a p p l i c a b l e t o 
s o l v e o t h e r p rob lems r e l a t e d t o p a r s i n g a s w e l l , 
e . g . i n t e r p r e t a t i o n o f metaphors o r p rob lems 
r e l a t e d t o r e s o l u t i o n o f d e f i n i t e anapho ra . 

The s t r u c t u r a l l e v e l o f a n S i - N e t i s 
c h a r a c t e r i z e d b y t h e p a t t e r n : 

At the semantic level 
Concept! describes one of 
Concept2, the value-restrict 
range of possible f i l l e r s 
describes the function of the 
to the concept (Trost and 
Concepts are part of a super 
in which a subconcept inherit 
a l l superconcepts. 

a n a t t r i b u t e o f 
i t s p r o p e r t i e s . 

i o n , i n d i c a t e s t h e 
whereas t h e r o l e 

f i l l e r w i t h r e g a r d 
S t e i n a c k e r , 1979 ) . 

subconcep t h i e r a r c h y , 
s t h e a t t r i b u t e s o f 

1 THE PROBLEM 
HI RELATION BETWEEN VOCABULARY AND SEMANTIC NET 

In n a t u r a l l anguages t h e r e e x i s t a number o f 
words t h a t d e r i v e t h e i r meaning f rom t h e seman t i c 
c a t e g o r y o f t h e i r dependent c o n s t i t u e n t s . We w i l l 
c a l l such words r e l a t i o n a l wo rds . They a r e used 
t o exp ress a n a s s o c i a t i o n between t h e i r 
c o n s t i t u e n t s . Examples f o r r e l a t i o n a l words a r e : 

- p o s s e s s i v e pronouns (my j o b , my s i s t e r , my c a r ) 
- to have ( t o have a c o l d , to have a c h i l d ) 
- t o g i v e ( t o g i v e a k i s s , t o g i v e an o b j e c t ) 
- to g e t ( t o g e t an answer , to g e t a deg ree ) 

To i n t e r p r e t such words on t h e b a s i s o f a 
seman t i c ne t t h e r e e x i s t two s o l u t i o n s : 

- t o l i s t a l l d i f f e r e n t senses o f a word 
e x p l i c i t l y w i t h i n t h e d i c t i o n a r y a s s o c i a t e d w i t h 
i n f o r m a t i o n f o r d i s a m b i g u a t i o n 

- to a p p l y a g e n e r a l p r o c e d u r e t h a t r e l i e s on a 
source o f knowledge o t h e r t han t h e s e n t e n c e . 

T h i s paper d e m o n s t r a t e s how t h e s t r u c t u r a l 
p r o p e r t i e s o f t h e S i - N e t (Brachman, 1979) can be 
e v a l u a t e d as a b a s i s f o r such a g e n e r a l p r o c e d u r e . 

The meaning o f a lexeme i s r e p r e s e n t e d in t h e 
n e t by a s t r u c t u r e o f a r b i t r a r y s i z e and 
c o m p l e x i t y . Some words a r e mapped on to c o n c e p t s 
o n l y , e . g . 

ca r -> AUTOMOBILE 
house -> BUILDING 

somet imes t h e concept i s a s s o c i a t e d w i t h a g i v e n 
f i l l e r , e . g . 

to d r i n k -> INGEST *OBJECT LIQUID 
( r o l e s a r e preceded by an a s t e r i s k ) 
Some words r e f e r to a r o l e w i t h i n a c o n c e p t , e . g . 

w e i g h t -> PHYSICAL-OBJECT «WEIGHT WEIGHT-SCALE 
In t h i s case t h e comp le te s t r u c t u r e CONCEPT - ROLE 
- VALUE-RESTRICTION r e p r e s e n t s t h e mean ing . 
Most r e l a t i o n a l words r e f e r t o r o l e s , e . g . 

my bus -> AUTOMOBILE *PASSENGER PERSON. 

The f a c t t h a t t h e r e e x i s t s a r o l e r e l a t i o n 
between t h e r e p r e s e n t a t i o n o f c o n s t i t u e n t s o f a 
r e l a t i o n a l word i s t h e b a s i s f o r our a p p r o a c h . We 
w i l l c a l l i t C o n n e c t i v i t y c o n d i t i o n 1 (CC) . 
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iv OVERVIEW OF THE PARSER v DISAMBIGUATION BY STRUCTURAL RELATIONS 

The p a r s e r of t h e system V1E-LANG maps German 
s e n t e n c e s o n t o i n s t a n c e s o f n e t s t r u c t u r e s w i t h o u t 
d i s c r i m i n a t i n g between s y n t a c t i c and seman t i c 
i n f o r m a t i o n . I t t a k e s advan tage o f t h e s t r o n g 
c o r r e l a t i o n between s y n t a c t i c s u r f a c e cases and 
t h e seman t i c cases r e p r e s e n t e d w i t h i n t h e n e t 
( S t e i n a c k e r and T r o s t , 1982 ) , ( S t e i n a c k e r e t a l . , 
1982 ) . The p a r s e r uses a p a r s i n g l e x i c o n w h i c h 
c o n t a i n s t h e p r o d u c t i o n r u l e s f o r each sense o f a 
word by w h i c h t h e mapping i s a c h i e v e d . Both 
methods f o r d i s a m b i g u a t i o n men t i oned above a re 
used by t h e p a r s e r . 

The f i r s t app roach - l i s t i n g a l l word senses 
e x p l i c i t l y ( B o g u r a e v , 1 9 7 9 ) , ( R i e s b e c k and Schank, 
1976) - i s a p p l i e d t o words w i t h c l e a r l y d e f i n e d 
s e n s e s . To d i s a m b i g u a t e such a word s y n t a c t i c 
i n f o r m a t i o n combined w i t h s e l e c t i o n a l r e s t r i c t i o n s 
p r o v i d e s s u f f i c i e n t i n f o r m a t i o n t o s e l e c t t h e 
c o r r e c t s e n s e . E . g . ' t o work* i n the sense o f t o 
have a j o b i s d i s c r i m i n a t e d f rom ' t h e machine 
works f i n e ' b y s e l e c t i o n a l r e s t r i c t i o n s o f t h e 
s u b j e c t . 

R e l a t i o n a l words a r e used i n a d i f f e r e n t way. 
Bes i des h a v i n g one o r i g i n a l sense ( e . g . o w n e r s h i p 
f o r a p o s s e s s i v e p ronoun) t h e y have a number o f 
senses i n d i c a t i n g an a s s o c i a t i o n (Hayes , 1977) 
between t h e i r dependent c o n s t i t u e n t s . The t y p e o f 
r e l a t i o n s h i p i s d e t e r m i n e d b y t h e seman t i c c l a s s 
o f t h e c o n s t i t u e n t s . B y m e r e l y l o o k i n g a t t h e 
p r o b l e m of d i s a m b i g u a t i n g t h e v e r b ' to have' as an 
example o f a r e l a t i o n a l word t he n e c e s s i t y o f a 
g e n e r a l p r o c e d u r e i s d e m o n s t r a t e d . 

Some ways o f u s i n g t he v e r b ' t o h a v e ' : 

o w n e r s h i p : I have a new c a r 
s o c i a l r e l a t i o n s h i p : 1 have a f r i e n d 
s o u r c e : I have good news 
s t a t e o f h e a l t h : 1 have a c o l d 
p a r a p h r a s e f o r a c t i o n : 1 have b r e a k f a s t 
p r o p e r t i e s : T h i s s h i r t has a n i c e c o l o u r . 

T o i n c l u d e a l l senses o f a r e l a t i o n a l word i n 
t h e d i c t i o n a r y i s a n app roach doomed t o f a i l u r e . 
I t i s i m p o s s i b l e t o f o r e s e e a l l t h e c o n t e x t s i n 
w h i c h such a word w i l l be u s e d ; b e s i d e s s e l e c t i n g 
one sense ou t o f a l o n g l i s t o f senses i n t h e 
d i c t i o n a r y wou ld r e q u i r e e x t e n s i v e p r o c e s s i n g . 
A d d i t i o n a l l y t h e e n t r i e s i n t h e l e x i c o n wou ld have 
t o b e adop ted e v e r y t i m e t h e r e i s a n i n c r e a s e o f 
v o c a b u l a r y o r c o n c e p t s i n t h e seman t i c n e t . 

T h e r e f o r e a g e n e r a l app roach i s c a l l e d f o r , 
an approach t h a t r e l i e s on means o t h e r t h a n 
s e m a n t i c c l a s s e s and s u r f a c e f e a t u r e s o f t h e 
s e n t e n c e s . 

Our method seeks t h e r e l a t i o n s h i p between two 
g i v e n c o n c e p t s a t t h e s t r u c t u r a l l e v e l t h e n i t 
r e t u r n s t o t h e seman t i c l e v e l t o f i n d t h e 
i n t e r p r e t a t i o n . 

Our d i s a m b i g u a t i o n a l g o r i t h m i s based on t h e 
c o n n e c t i v i t y c o n d i t i o n . I t makes use o f t h e 
p r o p e r t y o f a n S i - N e t t o d i s c r i m i n a t e s t r i c t l y 
between t h e s t r u c t u r e o f t h e n e t and i t s c o n t e n t s , 
l o d i s a m b i g u a t e a r e l a t i o n a l word t he p a r s e r l o o k s 
a t t h e r e p r e s e n t a t i o n s o f i t s dependent 
c o n s t i t u e n t s t o see i f t h e c o n n e c t i v i t y c o n d i t i o n 
i s f u l f i l l e d f o r them ( s t r u c t u r a l l e v e l ) . I f t h e 
two add ressed c o n c e p t s a r e c o n n e c t e d by a r o l e , 
t h i s r o l e i s t a k e n t o b e t h e i n t e r p r e t a t i o n o f t h e 
r e l a t i o n a l word ( s e m a n t i c l e v e l ) . I n s t e a d o f 
h a v i n g t o check s y n t a c t i c c o n d i t i o n s and 
s e l e c t i o n a l r e s t r i c t i o n s f o r a g r e a t number o f 
r e a d i n g s o f t h e v e r b , t h e p rob lem i s reduced t o 
t h r e e c a s e s : 

( 1 ) Most r e l a t i o n a l words have one ' o r i g i n a l ' 
sense c h a r a c t e r i z e d by a s p e c i f i c s e l e c t i o n a l 
r e s t r i c t i o n , ( e . g . t o g i v e - t r a n s f e r o f a n 
o b j e c t ) 

( 2 ) I n the case o f p a r a p h r a s i n g a n even t ( e . g . t o 
g i v e a k i s s = t o k i s s ) t h e r e l a t i o n a l v e r b s 
h o l d a d d i t i o n a l i n f o r m a t i o n o n how t o f i l l t h e 
a t t r i b u t e s o f t h a t e v e n t . The C C i s f u l f i l l e d 
f o r a l l c a s e - f i l l e r s o f t h e d e s i g n a t e d e v e n t . 

( 3 ) I f t h e dependent c o n s t i t u e n t s s a t i s f y t h e CC, 
( e . g . to have a c o l d - r e l a t i o n between a 
pe rson and h i s h e a l t h ) t h e l i n k between them 
i s i n d i v i d u a t e d . 

W i t h t h i s g e n e r a l p r o c e d u r e t h e number o f 
e n t r i e s f o r a r e l a t i o n a l word i n t h e p a r s i n g 
l e x i c o n i s reduced d r a s t i c a l l y . 

e . g . t h e e n t r y f o r ' t o g e t 1 ( ' bekommen ' ) 

(bekommen 
( 1 ( * ' o r i g i n a l ' sense * ) 

(C(CASE ACC) AND C(RESTR OWNABLE_OBJ) 
—>A(CRI OBJTRANS) 

A(CRV(+ OBJECT * ) ) ) 
(C(CASE NOM) 

—>A(CRV(+ RECIPIENT * ) ) ) ) 
( 2 ( * pa raph rase o f a c t i o n * ) 

(C(CASE ACC) AND C(RESTR EVENT) 
~ > A ( C R 1 ( * ) ) ) 

(C(CASE NOM) 
—>A(CRV(+ A(SELECT-ROLE(OBJECT 

RECIPIENT)) * ) ) ) ) 
( 3 ( * c o n n e c t i v i t y c o n d i t i o n * ) 

(C(CONNECTED (C(CASE NOM) C(CASE ACC))) 
—>A(INST-ROLE(NOM A C C ) ) ) ) ) . 

I n t h e f o l l o w i n g p a r a g r a p h t h e a l g o r i t h m i s 
d e m o n s t r a t e d by some examples a n a l y s i n g d i f f e r e n t 
r e l a t i o n a l w o r d s . 

( 1 ) He gave a good answer . 
( 2 ) He g o t a headache . 
( 3 ) my t h o u g h t s 

To f i n d t h e sense o f t h e r e l a t i o n a l words one 
has t o examine t h e i r dependent c o n s t i t u e n t s . 
B e f o r e a r e l a t i o n a l word can be i n t e r p r e t e d , t h e 
sys tem must be a b l e t o access t h e c o n c e p t s o n t o 
w h i c h t h e c o n s t i t u e n t s a r e mapped. 



In (1) 'answer1 is represented by the concept 
INFOTRANS which is a subconcept of EVENT therefore 
sense2 is app l i cab le . Even i f the type of event 
is not known beforehand the verb ' t o g i ve ' 
con t ro ls the way a t t r i b u t e s are to be f i l l e d . 
Therefore t h i s in format ion is included in the 
parsing l ex i con . The subject e i t he r represents 
the *AGENT (He gives her a spanking) or the 
•SOURCE of a TRANSFER. The ro l e which is 
app l icab le is selected according to the type of 
event addressed by the d i r e c t ob jec t . 
The verb ' t o ge t ' behaves in a complementary way -
i t s subject is mapped on *OBJECT (he got a k ick ) 
or *RECIPIENT (he gets a k i s s ) . 

In (2) the CC is f u l f i l l e d , headache is 
mapped onto an i n d i v i d u a l of STATEJDF_HEALTK which 
is connected to PERSON by the r o l e *HEALTH. 

(3) leads to i nd i v i dua t i on of *AGENT between 
the re fe ren t of 'my' and the ac t ion MDO. 

Sometimes possessive pronouns are ambiguous: 
'my present ' is i n te rp re ted preferab ly as ' the 
present that 1 ge t ' but the sense ' the present 
that I g i ve ' ex i s t s as w e l l . In t h i s case the 
sen ten t i a l context has to be considered. 

VI FURTHER APPLICATIONS 

There is a wide range of app l i ca t ions fo r 
such a general procedure which is based on 
s t r u c t u r a l p rope r t i es . besides i n t e r p r e t i n g 
r e l a t i o n a l words in an e f f i c i e n t way, such 
procedures can also be used to t r y to solve ad hoc 
metaphors that are based on analogy. The we l l 
known example 'my car dr inks gaso l ine ' (Wi lks , 
1977) can be i n te rp re ted by using the connec t i v i t y 
c o n d i t i o n . The concepts GAS and AUTOMOBILE are 
connected by a r o l e *FUEL. Since the connec t i v i t y 
cond i t ion i s f u l f i l l e d t h i s s t ruc tu re i s taken t o 
be the meaning of the sentence. 

Another very use fu l app l i ca t i on is reference 
reso lu t i on of d e f i n i t e noun phrases ( L e i n f e l l n e r 
et a l . , 1982), (Sidner, 1979). 'When 1 washed the 
glass the handle b roke . ' The CC ind ica tes a 
r e l a t i o n s h i p between glass and handle, there fore 
handle is i n te rp re ted to be part of the glass (and 
what a great number of handles are t h e r e ! ) . 

This research was supported by the Austr ian 'Fonds 
zur Foerderung der wissenschaft l ichen Forschung', 
grant No. H156 (superv is ion Robert T rapp l ) . 
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V I I CONCLUSION 

The advantages of a general procedure to 
se lec t senses of a r e l a t i o n a l word are obvious: 

- There is no need to l i s t the great number of 
senses e x p l i c i t l y w i t h i n the d i c t i ona ry . 
Although the c lass of r e l a t i o n a l words is 
r e l a t i v e l y small they appear f requent ly in 
na tu ra l language t e x t s . Evaluat ing the CC 
there fore saves storage as we l l as t ime. 

- Independence of changes w i t h i n vocabulary and 
semantic net . Since the a lgor i thm r e l i e s on 
s t r u c t u r a l p roper t ies i t can be appl ied to a l l 
concepts. New concepts added to the net are 
covered au tomat ica l l y . 

- The same procedure is app l icab le f o r a l l 
r e l a t i o n a l words. 

- The approach can be successfu l ly appl ied in 
connection w i th other problems of pars ing: 
reference reso lu t i on and processing of 
metaphors. The connec t i v i t y cond i t ion describes 
an assoc ia t ion between concepts. Such an 
assoc ia t ion can be evaluated w i t h i n d i f f e r e n t 
phenomena of language. 
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