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I n t r o d u c t i o n 
We are s t udy i ng va r i ous metnods of 

r e p r e s e n t i n g numbers in semantic ne tworks , 
Tnere are two reasons f o r t n i s . F i r s t / 
semant ic networks nave been proposed s ince 
tne l a t e s i x t i e s as formal isms f o r tne 
genera l r e p r e s e n t a t i o n o f knowledge. L a t e 
l y , t n e i r p o p u l a r i t y has i nc reased . Yet 
problem areas p e r s i s t f o r whicn tne r e p r e 
s e n t a t i o n s have no t y e t been c a r e f u l l y 
worked o u t . Some of tnese are d iscussed in 
Woods, 1975. Numeric i n f o r m a t i o n is ano th 
er o f the i ssues t n a t "need to be address
ed and s o l u t i o n s i n t e g r a t e d i n t o a con
s i s t e n t wnole in o rder to produce a l o g i 
c a l l y adequate semant ic network f o rma l i sm" 
(Woods, 197b, p. bO). 

Tne second reason f o r tne i n t e r e s t in 
r e p r e s e n t i n g numeric i n f o r m a t i o n i s t h a t 
r e f l e c t i o n on t n i s prob lem, and exper imen
t a t i o n w i t n va r i ous a l t e r n a t i v e s nave l e d 
t o tne conc lus ion t n a t numeric i n f o r m a t i o n 
i s o a s i c a l i y s y n t a c t i c r a t n e r than seman
t i c . Tn is conc lus ion suggests t n a t tne way 
to p rov ide numeric i n f o r m a t i o n to a seman
t i c network i s t o p rov ide i t w i t n a 
g rac ious i n t e r f a c e to a s y n t a c t i c r e p r e 
s e n t a t i o n - say a s y n t a c t i c ne twork . More
ove r , such a dua l network r e p r e s e n t a t i o n 
seems g e n e r a l l y u s e f u l f o r n a t u r a l l a n 
guage unders tand ing systems. 

Tnis note se ts tne stage f o r an e x p l i c a 
t i o n o f semantic and s y n t a c t i c ne tworks , 
t n e i r d i f f e r e n c e s , and p o s s i b l e i n t e r f a c e s 
between tnem. i\ more complete d i s c u s s i o n 
i s i n p r e p a r a t i o n . Numeric i n f o r m a t i o n 
p rov ides an example domain f o r the s tudy . 

Semantic Networks 
Nodes of semant ic networks g e n e r a l l y 

rep resen t unique concepts . An arc of a 
semantic network represen ts a r e l a t i o n s n i p 
between two concepts t n a t i t s e l f i s no t a 
concept . For many examples of such r e l a 
t i o n s see i i r uce , 19 75. 

I n p i c t o r i a l r e p r e s e n t a t i o n s o f semant ic 
networks it is common to draw a node as a 
l a b e l l e d c i r c l e . Tne l a b e l is a token of a 
tnree-way ambiguous symbol : a mnemonic de
v i ce to ne lp tne drawer o f tne p i c t u r e 
communicate w i t n tne reader o f tne p i c 
t u r e ; an i d e n t i f i e r i n tne programmed im 
p lemen ta t i on o f tne network t h a t accesses 
tne da ta s t r u c t u r e r e p r e s e n t i n g the same 
noue as tne c i r c l e r e p r e s e n t s ; an i d e n t i 
f i e r of a node of tne network cons idered 
as an a b s t r a c t da ta s t r u c t u r e (a k i n d of 
g rapn) • We w i l l r e f e r to tnese tnree-way 
amuiguous symbols as identifiers. We might 
use tne i d e n t i f i e r 521 f o r tne node r e p r e 

s e n t i n g tne numoer v a r i o u s l y w r i t t e n as 
" 5 2 1 " , "DXXI " , " f i v e nundred t w e n t y - o n e " , 
e t c . In an imp lementa t ion of a semant ic 
ne twork , we mignt be ab le to conve r t the 
i d e n t i f i e r s \fl\ and 2b/ t o i n t e g e r data 
types and compute the f a c t t h a t 521 is 
n u m e r i c a l l y g r e a t e r than 26 , ou t i n f o r m a 
t i o n de r i ved in such a manner is n o t be
i n g d e r i v e d from the semant ic network and 
is based on knowledge no t rep resen ted in 
tne semantic network. 

Sucn knowledge can be represen ted in a 
semantic network oy r e p r e s e n t i n g the con
cept of g r e a t e r - t h a n as a node, s t o r i n g 
some g r e a t e r - t n a n f a c t s e x p l i c i t l y , and 
s t o r i n g r u l e s f o r r e c u r s i v e l y d e r i v i n g 
i m p l i c i t g r e a t e r - t h a n f a c t s f rom e x p l i c i t 
ones us ing formal isms such as those de
s c r i b e d in Shap i ro , 1977. 

S y n t a c t i c Networks 
A s y n t a c t i c network nas nodes r e p r e 

sen t i ng sucn t n i n g s as lexemes, c l a u s e s , 
and s y n t a c t i c c lasses and arcs r e p r e s e n t 
i n g such r e l a t i o n s as l i n e a r o rde r in the 
su r face s t r i n g , membership in a c o n s t i t u 
en t phrase , and dependency of a c o n s t i t u 
ent on i t s governor . An example of a syn 
t a c t i c network i s tne cna r t o f Kay, 1973. 

We mignt determine t h a t 521 is g r e a t e r 
tnan 26 by n o t i n g t h a t the numeral b21 
lias more d i g i t s tnan tne numeral 26. That 
t n i s is a s y n t a c t i c tecnn ique may be 
noted by r e a l i z i n g t h a t i t does no t work 
f o r OXXI v s . XXVI. A s y n t a c t i c network 
cou ld ue used to represen t a numeral as a 
k i n d o f c lause c o n s i s t i n g o f a l i n e a r 
s t r i n g o f i t s d i g i t s . 

I n t e r f a c e 
Ail i n t e r - n e t w o r k arc cou ld be i n t r o d u c e d 

between a semantic node and tne n i g n e s t 
l e v e l s y n t a c t i c node r e p r e s e n t i n g the ex
p ress ion of tne concept in some n a t u r a l 
language. Tne L.L/\ arc of Snap i ro , 19 75 
serves sucn a purpose. 
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