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ABSTRACT 

Til ts  pape r  s u r v e y s  severa l  a p p r o a c h e s  to s eman t t c -ne tw ,~ rk  s e m a n -  
t ics t ha t  h a v e  not  p r e v i o u s l y  been t rea ted  ~n the  AI or  
c o m p u t a t t o n a l  l i ngu t s t t c s  h t e r a t u r e ,  t h o u g h  there  ~s a large  ptulu.  
~)ph~cal h t e r a t u r e  i n v e s t ) g a t i n g  t hem m ~ m l e d e t a d .  In p a r t t c u l a r ,  
p r o F ~ n ~ o n a l  s e m a n t t c  n e t w o r k s  ( e x e m p h h e d  hv ~,NeP%)are dis  
cus .~d ,  it ts a r g u e d  t ha t  ~mlv a I u l l ' ;  m t e n s t o n a l  ( " M e m ( m g t a n " )  
s e m a n t i c s  is appr t )p r t a t e  I(~r t h e m .  a n d  se'~eral \ | e ln(~nglan svs t en l s  
a re  presented .  

1. SEMANTICS OF SEMANTIC NETWORKS. 

~eman t l c  netw¢~rks have  p r ( ~ e d  rt~ I~ a use lu l  dahl  , , t rue.lure 
for  r ep r e sen t i ng  m l o r m a t t t m .  =.e., a "knt~wledt ,  e'" r e p r e ~ n t a t m n  svs  
tenn. (A I '~tter t e r m m t d o g v  ix "'belief" teptexentatiott system; t.f. 
R a p a ~ ) r t  and  Shaptn~ 1984. Rapap(tr t  198.1hL The  ~tlt'.= =,, an  ,lid 
one: Inheritance networks (Iqg.  I ) ,  h k e  tht,se ~1 ()ulllti |II 1968. 

(,has f e a t h e r ~ )  

Fig. 1. An inher i tance  n e t w o r k .  

I~>hrnw and  Win(~grad 's  KRI.  (1977) ,  ,,r IIra~.hman',, K I . ( ) ' , I .  
(1979,),  bear  s t r o n g  t a m t t v  r e ~ m b l a n u e s  t() " l ' .wphvrv ' , ,  I'ree'" (I ~t,. 
2)---a med iaeva l  device  u.~d t~> d l u s t r a t e  the . \ r : s t , .~ehan ' he t , rv  ,~I 
definn~(m by  ~pe~:e~ and d~fferent~a ((-I. Kret~ 'mann  I~ 'hh. ('It 2; 
Knea le  and  Knea le  It~hh: 232).  It has been r~ ,n t ed  (~ut t ha t  t i tere ~s 
n o t h i n g  e s s e n t m l l y  "~eman t t c "  a b o u t  s e m a n t i c  n e t w o r k s  ( l l e n d n x  
1979;  hu t  cf.  W o o d s  1975.  B r a c h m a n  1979). Indeed. v~ewed ,as a 
d a t a  s t r u c t u r e ,  it  is a r g u a b l e  t h a t  a s e m a n t i c  n e t w o r k  m a language 
(r,,~.,~lhlV w~th an  a~st~lated Ingle (~r ~nference m e c h a n m m )  f(~r 
r ep resen t i ng  inlornlatl(}n ah~)ut ,aline d ( ,mam,  and,  as such, IS a 
p u r e l y  syntactic e n t i t y .  T h e y  have  (-(~me to he (-ailed " semant tc ' "  
p r i m a r i l y  hecau.~ ~d the i r  uses as w a r t ,  ~ll r ep resen t ing  tile mean-  
ings (~f h n g u t s t i c  !tems¢. 

As  a no ta t t (ma l  device ,  a s e m a n u c  net'a. ' tlrk ~an ~tseil be g~','en 
a semantic,s.  T h a t  is, the art, s. nc,Jes, a n d  rules  (~l :. s e m a n t i c  
net~, '(irk r e p r e s e n t a t i o n a l  s y s t e m  (.an 1~' g iven  in te rpre ta t ions ,  in 
t e r m s  (if the en t i t i e s  t hey  are  u ~ d  tit represent .  Wi t i lou t  ~;uch a 
s eman t i c s ,  a s e m a n t i c  n e t w o r k  is an  a rh l t r a r ' ¢  not-':tt(mal dev;ce  
Imble tt~ m t s m t e r p r e t a t = o n  te l .  Wtx.ds  1975; I ! , ra thman i977 .  1983; 
Mclgerm~ltt 1981 ). T h e  task (~! p r o v : d i n g  a semant t~s  For s e m a n t i c  
n e t w o r k s  is more  ak=n tt~ the task t ) f  p r o v i d i n g  a ,~mant~cs  For a 
language t han  I'()r a logic. ,crate in the l a t t e r  ca.;e, hu t  not  m the  

( . jenl ls  . . . . . . . . . . . . . . . . . . . . .  > 

D i f f e r e n t i a  . . . . .  > C ( ) R ~ ) ~  / N O N - C O R P O R E A L  

Species .............. > ~ L 

/ 
"-  

R A ~  / N O N - R A T I O N A L  

" ~ .  ~ < . . . .  P r i n c i p l e  o f  I n d i v i d u a l ) o n  
(-'P~'~ M~., k-'~y "_ <---Individuals 

F i g .  2.  P o r p h y r y ' s  Tree: 
A mediaeval  inher i tance  n e t w o r k .  

l ~ r m e r ,  nt, t l tms l ike a l  gunte;~t validity mu,d  Fn: c , , Iahllshed a n d  ctm- 
neLthHl'~ rl~u~.l |~' made  w i t h  JXl(~nl?., , n d  rules  ~1 Hllerent,¢. ~ui- 
nl t r l , l t lng ideall ' , '  Ill ',,~undne~', and  Ltmtpletene,,,, thet~rem',. }lut 
u n l l e r l v i n u  the h~glc"~ ~.enlantlL:~, there  mus t  P~ ,k ~;erllafltlcs I(ir the 
Itlglc',¢ u n d e r l v i n ~  I.lngthl~.e. alltl thl,~ ~.~.L~uh.I h~ ~ lke l l  in t e r m s  ~l 
'~uLh .i rltlfll~n ,1~ llldJflnitt,~. Ilere. t v p l t a l l v ,  .in inlerpret.dlL~n l u n c  
tl(in IS e~tahl lshed P~t~.~.een K"*'tttdLtlCa[ iter11~ I r t ln l  the  l a n g u a g e  l, 

a n d  ~lntt~l~lc;Jl i t ems I n m l  rile "~(~rtd '"  W lha t  the langua~de is t() 
de~t, rlt)e. J'hts, m t u r n .  ~ u~,uall~, a t .conlphsi led b',' dexcrd lm~ the  
'Aor ld  in .in{ither l a n g u a g e .  1 ,  . a n d  '~htl~.lng tha t  /'. a n d  / ' 4  are  

nld.ll'l(in;ll V,lrt;infs hv  ,~ho',X.'lng tha t  tile'*' ,ire l~m{)rphl(-.  

Recen t lv .  hngu~s t s  and  phdosop i l e r s  have  a t ' cued  for  the  
~ml'*~lrranke (~1 intenaional ,~..muntlt:S For n a t u r a l  l anguages  (t;l'. ~lon- 
tat;tie 1(~7.1. I~ar,~ms 1981). Rapar~lr? 1981L .-\t the same  t~me, com-  
putat~tmal  Ilnt~ulS(~; a n d  ~ ther  .-\1 r e s e a r c h e ~  have  n~£un [o re~:{)g- 
nt/~ tile i i~lr~rtanke (~1 r ep re sen t ing  in tensIona l  en t i t les  (cl .  \,V(x)ds 
1975.  I I r a c h m a n  1979.  M c ( ' a r t h v  1979.  \ l a r d s  and  ~,hap~ro 1982).  
It ~ e m s  rea,~)nahle t | laI  .~ ~ m a n t l c s  For such  a repre'.~entatl()nal sys-  
t em s h o u l d  ~tself he an  m t e n s m n a l  ~ m a n t ~ c s .  In tht~ paper .  1 ()ut- 
l ine ~ , . ' e ra l  f u l l y  tn tens t tmal  semantlc.S for  ~nten,cltmal s e m a n t i c  
net,x(~rk~, hv discu~sHag tile r e l a t m n s  b e t w e e n  a s e m a n t i c - n e t w o r k  
" ! anguage ' "  /, :~nd ~ ' , ' e r a l  ~an thda tes  For L w . For / , .  I Focus on 

~,haptro's p ropos i t i ona l  ,Semantic N e t w o r k  Processing S y s t e m  
(SNell. ' :  S h a p t n )  1979) .  For w h i c h  Israel ( 1983 )  has  offered a 
I'w~sible-w~lrlds s eman t i c s .  But  p ~ s t b l e - w o r l d s  semantic,s ,  w h i l e  
c o u n t e n a n c i n g  m t e n m o n a l  ent i t ies ,  a re  not  fu/, /y i n t ens iona l ,  s ince 
t h e y  t rea t  m t e n s , m a l  en t i t i es  e x t e n s i o n a l l y .  The  L w s 1 d i ~ u s s  a l l  
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have t 'u l lv  intenslonal c o m p o n e n t s .  

2. SNePS.  

A SNePS s e m a n t i c  n e t w o r k  (Fig.  3) is p r i m a r i l y  a proposi- 

) 

/ 

Fig. 3. A SNePS representat ion for 
'A l~rson named "John" ha~ the proper~F of  being rich.' 

tional n e t w o r k  (see be low) ,  it can .  h o w e v e r ,  als,) he used to 
r ep resen t  the  m h e r t t a b t h t v  of  p roper t ies ,  e~ther hv expl ic i t  ru les  or 
b y  path-based inference ( S h a p i r o  lq781.  It ctins~stx of  labeled 
nodes  a n d  labeled,  d i rec ted  a rcs  s a t l ~ f w n g  (inter alia) the  f o l h ) w m g  

c o n d i t i o n  (of.  Malda and  S h a p i r o  lq82) :  

iS)  T h e r e  is a I-I ~or respondence  betv,  een nodes a n d  represen ted  

concep ts .  

A concept is " a n y t h i n g  a b o u t  whtch m l o r m a t ~ o n  can he s tored  
a n d / o r  t r a n s m i t t e d "  ( S h a p i r o  197q: 179). Widen a s e m a n t i c  net- 
w o r k  such  as SNePS ~s u ~ d  to model  " the  behel  s t r u c t u r e  ol a 
t h i n k i n g ,  rea.~onlnt.,, l a n g u a g e  us ing  be ,ng"  (Matda  and S h a p t r u  
1982:  296: of.  ~';haplro 1971h:  51.),;. the  ct)nt.epts are  the  oh)ectx of  
m e n t a l  (i.e.. m t e n t u ) n a l )  ac ts  ..u~.h as t h i n k i n g ,  b e h e v : n g ,  w i s h i n g ,  
etc. Such  oblect,~ are  mren~ma l  i~.t. R a p a p o r t  l()7g). 

It t 'ollov, 's I rc,m (%) t ha t  the a rcs  do not  r ep resen t  concepr-s. 
Ra the r .  they repre ' ,ent  binary,  s t r u c t u r a l  r e l a t ions  b e t w e e n  con- 
cept.s. If ~t )s des)red to t a lk  about  ce r t a in  r e l a t ions  b e t w e e n  con- 
cepts ,  t hen  tho~e re la t ions  m u s t  be represen ted  by  nodes,  smce  t h e y  
h a v e  r.neJt become objects  o= t h o u g h t ,  =.~, concepts .  In t e r m s  of 
O u m e ' s  d i c t u m  t h a t  "t~ be is to be the  v a l u e  o f  a [ hound ]  v a r i a b l e "  
( Q u m e  1980:  15; cf .  S h a p i r o  1971a:  7q-80) .  nodes  represen t  such  
va lues ,  ar~s do  not .  T h a t  Is. g iven  a d o m a i n  of  d l s c o u r s ~ - - m c l u d l n g  
~tems, .'~ a r v  re la t ions  a m o n g  t h e m ,  a n d  prolX)S~tions--SNeP% nodes 
~ ,ou id  be used to represen t  al l  m e m b e r s  t)l the  d o m a i n .  The  a rcs  
a re  used to s t r u c t u r e  the  i tems,  re la t ions ,  and  p)(,I')()'~tJons ,)l the 
d o m a i n  in to  ((:chef.) prl)p(~sltmns. As ~n a n a l o g y ,  SNel)% arcs  are  to 
%Nel). ~, nodes  as the  svmn()ls  '~"  a n d  "+' are to the  s y m b o l s  %', '5.P'. 
ond  "VI )' in the  r e w r i t e  rule:  S -, ";I ) + VI ). It ~s because  m) prorxts~ 
t~ons :are represen ted  hv a rcs  t h a t  SNel)% ts a "pr()rx)s l t lonal"  s e m a n -  
tic n e t w o r k  (c: .  Maida  a n d  Shap i ro  1982: 292).  

W h e n  a ~ m a n t t c  n e t w o r k  such  as SNePS is u ~ d  to mode l  a 
m i n d ,  the  nodes represen t  o n l y  in tens iona l  ~tems (Ma ida  a n d  
S h a p i r o  1982;  of.  R a p a p o r t  1978).  Simil- ' , r ly,  if  s u c h  a network 
w e r e  to be used ~s a n o t a t i o n  fo r  a f u l l y  l n t ens iona l  n a t u r a l -  

l a n g u a g e  s e m a n t i c s  ( such  as the  s e m a n t i c s  p resen ted  in R a p a p o r t  

198-1 ), the  n(~es w o u l d  r ep resen t  o n l y  m t e n s i o n a l  i tems.  T h u s ,  a 
s e m a n t i c s  fo r  such  a n e t w o r k  o u g h t  )tsetf  to be f u l l y  m t e n s i o n a l .  

T h e r e  are  t w o  pa i rs  o f  t3tpes o f  nodes in S.Nel)S: c o n s t a n t  a n d  
v a r i a b l e  nixies, a n d  a t o m i c  (or  i n d i v i d u a l )  a n d  m o l e c u l a r  (or  propo-  
s i t u m a l )  nodes.  ( M o l e c u l a r  m d ~ w d u a l  nodes are  c u r r e n t l y  be ing  
i m p l e m e n t e d :  see Sect. 7. 8. For a d t~uss t t )n  ol tile s e m a n t i c s  o f  
v a r m b l e  nodes,  see S h a D r o  1985.)  Except  fo r  a f e w  pre-de) ined a rcs  
fo r  u ~  b y  an  i n f e r ence  package ,  al l  arc  labels  are  ~hosen b y  the  
user:  such labels  , r e  c o m p l e t e l y  a r b i t r a r y  (a lbe i t  o f t e n  m n e m o n i c )  
a n d  d e p e n d  ,m the  d o m a i n  be ing  represen ted .  The  " m e a n i n g s "  o f  
the  labels  a r e  p rov ided  (hv  the  u ~ r t  o n l y  b y  m e a n s  o f  exp l ic i t  r u l e  
re)des. ',~.hlch a l l o ~ '  the r e t r i eva l  ,)r c o n s t r u c t a m  (by  r e f e r e n c i n g )  
of pr(~l'xtsltlonal ntvJes. 

3. ISRAEL'S POSSIBLE-WORLDS SEMANTICS FOR SNePS. 

D a v i d  Israel ' s  s e m a n t i c s  f~r SS, ePS a~sumes  "~he g e n e r a l  
f r a m e w o r k  o f  K n p k e - \ l o n t a g u e  s t y l e  model  theore t ic  a~coun t s "  
(Israel  1983: 3), p r e s u m a h l v  because  tie t akes  tt as "qu i t e  ~lear  t h a t  
[Malda  a n d  Shap i ro ]  . . .  vnew the i r  f o r m a h s m  , i s a  '~,lontague t y p e  
t y p e  theore t ic ,  inten,~uonal s y s t e m "  (Israel  1983: 2). l ie mtrc~luces  
"a d o m a m  I) ,,I i')()~.sible ent i t les ,  a non e m p t y  ,~t / ( . ,)l ~)~.Sl- 
ble ~.or[ds) ,  , lnd . . . .  l distinguished e l emen t  w (~) I h) r ep resen t  
the  real w o r l d " ( I s r a ¢ l  Iq83:  3). ..\n individu,d, ' ,)ncept )s a l u n c  
rlon ic : I ~ I). l inch c o n s t a n t  m d i v ) d u a l  %Nel)% node =~ m,N.leted 
hv an ic; variable mdl~)dual m~ies are handled hv ".~.~)gnments 
r e l a t i v e  to such  a model" ,  l[()~.c, .er,  p r e d i c a t e s - - w h i c h ,  the  r eade r  
should re,.all, are al.~) represented m %\el)% hv t.~mr, tant md lv lduat  
n (xJe s~a re  mode l l ed  as lunct l , , )ns  "I r()m / tn!i~ the  p()~.er set ol the  
set ol redly)dual Loncept~" J)ror~),,)tlonal nt~Je,~ are mL,.ielled bv 
" ' functtons f rom / mto {Y  . I ' } . "a l th~)ugh Israel Icets th ,~ t .  " hv r~ r -  
mtens.mal ' "  h,glc ~ , ,u ld  Ix~ needed m ,,rder t,, h .nd le  proD,.~Uonal 
att i tudes. 

Israet has dlthL.ultv mterpret ln~ \ I I !MII I ' .R. ('I.AS%. ,,nd [SA 
a rcs  in this Irame~x'~)rk. "l'hl~ is to be eM"~.tcd for  tx~,,, reasons .  
Ihr~r. i) is arguahtv a mistake to i~.terpret them (rather ~han g~,, mg 
rule~ lo t  them}, since they are arcs, hence arht t rarv  and rain- 
conceptual. Second, a pos.slhle-worlds semantics is not the best 
approach (nor ~s tt "clear" that this m what  Ma=da and Shapiro had 
in mmd-- indeed,  they exp l i c i t l y  reject it: cf. Malda and Shapiro 
1982: 2c)7}. Israel h imself  hints at the mapproprlatene.~ ol this 
approach: 

H" one )s l ' (~u.~ing on p r o p ( ~ m o n a l  at t i tude{s} . . .  =t can  
seem hke a w a s t e  o l  t ime  to m t r o d u c e  m(Mel-the~ret)~, ac- 
c o u n t s ( ) l ' i n t e n s . ) n a h r v  a t  all .  T h u s  the  a i r  of  de~F)erat)on 
alx~ut the l o r e g o m g  a t t e m p t  . . . .  (Israel  !O83:  5.) 

M o r e ~ w e r - - a n d  s i g m f i c a n t l v - - a  possible-worlds a p p r o a c h  ms mis- 
g u i d e d  it' , ,ne w a n t s  to be able  tn r ep resen t  intpossible oh)errs..~r, , ,ne 
should w a n t  to it" one  ts d o i n g  n a t u r a l - l a n g u a g e  s e m a n t t c s  ( R a p a -  
I~)rt 1")78. 1981: Rou t l ev  1979).  A f u l l y  m t e n s m n a l  s e m a n t i c  net -  
w o r k  d e m a n d s  a : u l l v  m tens tona l  s eman t i c s .  The  mare  r iva l  to 
k l o n t a g u e - s t v l e ,  p(,~,,~hle wor lds s e m a n t i c s  (as wel l  as tt) ~ts close 
k in .  '~ltUatlon sem~nllL% !lklr~.~.l'.:.e a n d  Pe r ry  lq8311 ~.~ Meinot~iatt  
~emonlics. 

4. MEINONG'S TIIEORY OF OKJEC'TS. 

A ! c x l u s  Metnong ' s  (19(M) t heo ry  o f  the  oh)e~ts of  p svcho log l -  
~ i  acts ~s a more appropriate foundation for  a semantics of  proposi- 
t ional semantic ne tworks  as wel l  a.s for a natural- language seman- 
tics. in brier, 5,1emong's the()rv camsists o f  the f~) l lo~ing theses (c|'. 
R a p a p ) r t  1976,  1978): 

( M I )  Thes/s oj" Intentionality: l i ve ry  mental act (e.g., t hmkmg,  
be l iev ing ,  j u d g i n g ,  etc.) is "d i r ec t ed"  t o w a r d s  an  "ob.)ect". 

l ' h e r e  a r e  t w o  k m d s  o f  M e m o n g i a n  objects:  ( I )  objecta, the  
i n d i v i d u a l - l i k e  oh}ectx o f  s u c h  a m e n t a l  ac t  as t h m k i n g - o f ,  a n d  (2) 
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objectives, the p ropos t t lon-hke  objects tat such men ta l  acts  as 
b e l i e v l n g ( - t h a t )  or k n o w i n g ( - t h a t ) .  E.g.. the object of my act  of 
t h i n k i n g  of a un icorn  is: a unicorn; the object or mv  act  of bel iev-  
ing t h a t  the I ~ r t h  is flat is: the Earth is flat. 

(M2) Not eve ry  object of t hough t  exis ts  ( t e chn i ca l l y ,  "has  being"). 

(M3) It is not s e l f - con t r ad ic to ry  to deny .  nor  t au to logous  to al'firm. 
exis tence of an object  of thought .  

(M4)  Thesis  o f  Au~sersein: All  objects of t h o u g h t  are ausser- 
se/~nd ( "beyond  being and non-being").  

For present  p u r ~  Aussersein ts most  eas i ly  expl ica ted  as a 
d o m a i n  of  quan t i f i ca t ion  for non-ex i s t en t i a l ly - loaded  quant t f iers .  
required by (M2) and (M3). 

(MS) I !verv  oblect of t h o u g h t  has propert ies  ( t echn ica l ly .  "Sosein"). 

(M6) Principle o f  Independence:  (M2) and (MS) are not incon- 
s is tent .  ( For more d,~'ux, c,on. i f .  Rapa l~ r t  I984c.) 
('atoll'dry: l iven oblectx of t hough t  tha t  do not exis t  have  

properties.  

(M7) Principle o f  l"teedom o f  Assumption : 
(a) I !verv set ol propert ies  (S, asein) ci~rres(~mds ti~ ,in ~hlect 

~fl" thought .  
(b) l i ve ry  oblet:t t~l thought  can be though t  ol ( re ta t l ' . e  to 

cer ta in  "perfornlance '"  IlnlltiltlonsL 

(x,18) ~ m e  objects of Ihough t  are ,ncomple te  (i.e.. unde te rn l lned  
wi th  respect t(a ,~lme prtIpertleSL 

(Mg)  The meaning tal e v e r y  ~ n t e n c e  ;anti noun phrase Is an -hi~ct 
~I thought.  

It shou ld  be obvious  tha t  there  is a close re la t ionsh ip  be tween  
Memong's  theory  and a r u l l v  mtensnonat ~ m a n t l c  n e t w o r k  hke  
%NePS. SNel)S it.'.,elf ts much  hke  .4usse~ein; %haplro (personal  
c o m m u n i c a t i o n )  has said tha t  a l l  nixies are :mpIncntlv m the net- 
work  ,ill the ume.  In par t icu la r ,  a SNePS base (i.e.. attempt cons tan t )  
n(xJe represents  an ohlectum,  and a %NePS pr(q'x~ltn(mal nixie 
represents  :in ,~hlt~tnve. Thus.  w h e n  %NeP% ,s used as a mtx.lel ~,1 ,~ 
mind.  pr(q'xxstttonal taxies represent  the able ,  t i r e s  o l  behe l s  ( d .  
Matda and ~hapnro 1982. Rapal '~rt  and ~,hapiro 1984. Raparxwt 
!984b; ;  and When S \ - l  )':, t,¢ used xn a na tu ra l  language  pr(x:e~.,~ing 
sys t em tcf.  Shaptn)  1982. Rapal~)rt and %hapirn 1984). Lndivtdual  
nixies represent  the m e a n m g s  ill' noun p h r a ~ s  and verb  phrases, and 
pr(arx~slttonal taxies represent  the meannng'~ (af sentences. 

Memong 's  theory wa.s a t tacked  by l le r t rand  Ru~setl tan 
gr, aunds of inconsis tency:  (1) According t(a Meinong, :he round 
square  is boil: round and square  (mdeed.  this  ,s a t au to logy) ;  vet. 
according to R u s ~ l l .  ~i" ~t is r(aund, then ~t ~s not square.  (2) %lm~- 
lar lv ,  the ex t sung  .~{)lden mounuHn must  h a ; e  .ill three of its 
def inmg prtaperttes: benng a m(,untam,  h~mv ~,,lden. and exis t ing;  
but.  as Russell re)ted. I: doest(t exu'~t. I ( ' l .  Rapapt~rt 1976. 1978 It)r 
rel erences.) 

There  have  bee.n several  I . r m a h z a t n o n s  ,fl Melnonglan 
theories in recent phi losophical  l i te ra ture ,  each of w h i c h  overcomes  
these problems.  In ~ul~,,quent ce~tnon.~ I brief ly de.~rxbe three of 
these and s h o w  the i r  r e l a tmnsh i r~  to SNePS. (Others,  not described 
}'.ere. inc lude  Rout lev  1979----cf. Raparx~rt l q g 4 a - - a n d  Za l t a  1983.) 

5. RAPAPOIIT'S THEORY. 

On m y  o w n  recons t ruc t ion  of Meinong's  t heo ry  (Rapapor t  
1976, 1 9 7 8 - - w h i c h  bears a co inc identa l  r ~ m b l a n c e  to McCar thy  
1979). there  are t w o  types  o f  objecLs: M-objecta (i.e~ the  objects of 

t hough t ,  w h i c h  are i n t ens iona l )  and  actual objects ( w h i c h  are 
ex tens iona l ) .  There  are t w o  modes of predica t ion  of proper t ies  to 
these: M-objects are consti tuted by propert ies,  and  both M- and 
ac tua l  objects  can exempl i f y  properties.  For instance,  the pen w i t h  
w h i c h  l w r o t e  the m a n u m n p t  of th is  paper  is an ac tua l  object tha t  
exempl i f ies  the proper ty  o f  being while. Right  now.  w h e n  I t h i n k  
about  t h a t  pen. the object of  m y  t h o u g h t  is an M-oblect tha t  is con- 
stitLaed ( in  pa r t )  by tha t  proper ty .  The  M-object Jan's  pen can be 
represented as: <belonging  to Jan. being a pen> (or. for short ,  as: 
* J .  P > ) .  Ileing a pen is also a constituent of th i s  M-object: P c 
<J. P >; and  'Jan% pen is a pen'  is t rue  in v i r t u e  of th is  object ive.  
[n add i t ion .  < J .  P > exempli f ies  (ex) the proper ty  of being consti- 
tuzed by two properties. There  m i g h t  be an ac tua l  (abject, .say. ~. 
cor res rxmding  to < J .  P >, tha t  exempli f ies  the proper ty  of being a 
pen (iv ex /" ) as we l l  as ( say)  the proper ty  of being 6 inches &rag. 
But being 6 inches long ¢ ( 'J .  l" ",. 

"['he M-object the round square. • R. A' ",. IS c ,ns tn tu ted  bv pre- 
c n ~ l y  t w o  propert ies:  being round ( R ) and being ~ u a r e  (S):  "The 
round  squa re  is round '  is t rue m v i r t ue  of this.  and 'The round  
~ u a r e  ts not  .~luare" ts f a l ~  ,n v i r t u e  of it. But ( R ,  S > exempl i f ies  
ne i the r  of  th ine  pn)pertles,  and  'The round ~quare ts not ~ u a r e "  ts 
t r u e  In v i r t u e  o f  lhtll, i.e., 'I'~" Is .imhl~UOUS. 

An ~'| tlhleCt o eXl..ls i l l  there is . n  . c t u .  I ,~hleCt tl t h . t  Is 
" '"kin-correlated'" w n h  It: ,, extsrs lfl' 3(,[ t, %( "o] Iff" 
]c~l"[l'" c o • , t ex  1'" 1. X, ole t h . t  tnct~nlplete oble~.ts, such am 
. Y .  I ' ' , .  can ex,st.  Ih~wever.  the \t-.hle¢.-t the existing golden 
mountain. < E .  ( i .  M >, has the proper ty  t,l exnstnng ( hecause 
1:" C , 1:'. ( ; ,  M >) hut does not exnst (because 3t~{t* S(7 
• I:'. (; .  M >]. as an empi r i ca l  fat.t I. 

The  m t e n s m n a l  f r a g m e n t  o l  this  theory can he used to pro- 
vnde it s e m a n t i c s  I . r  %NeP% m mut.h the ,~lme w a y  that  It can been 
u.,~d ttl p rov ide  a ,,emanttt.s lt)r na tu ra l  languaEe (Rapap(ir t  1981). 
%Nel)9; hase nodes can t~ t aken  to represent  \1 t~b~ecta and prl)pertles; 
%Nel)% pr t } rx~ l t l imal  IIIM'kN L.n i've t aken  t(~ represent  \1 oh~ectlves. 
T w u  , i l ternat ixe'~ ix,r networks,  rcpre'-~:nIlnL, ti le three \ |  ,ff~lectlves: 
R t. • R . S ' , .  .%' L • R . S  , . . r o d  , R . S ; ,  ex bein e i m l ~ i b l e  are 
~,ho~.~. n in l:ig,~. 4 ,n i l  5. I r } l e  ,,¢.,Lolid Lan }~' it,ceil t()d~.iud " ' ( ' la rk 's  

Fig. 4. A SNePS r e p r o ~ n ~ t i o n  of  
"The round square is round', 'The round square is square', 

and "The round square is impossible'  on Rapaport's theory .  

paradox";  ',.ca. Rapalx,r! 1978. It~82.) ,-\Ltual (i.e.. extensnonal)  
oh~cts, howeve r ,  sht~uld nl~t be represented (~1, \ la lda  and %hHplrl) 
1982: 2t~h t,~). I ' .  the ex ten t  to wh i ch  %uch ot)le~ts ;ire essent ia l  to 
this %|etnon~lan Iheorv .  the present thei~rv Is r~r|lap~; an map- 
proprtate tree. (A  s im i l a r  remark holds, o f  course, l'or M c ( ' a r t h y  
1979.) 

6. PARSONS'S THEORY. 

Terence Parsons 's  theory  of nonex i s t en t  oh]eeLs (1980;  cf. 
Rapa~x~rt 1976. 1978. 198.5) recognizes o n l y  one type  of ob]ec t - -  
in tens tona l  o n e s - - a n d  onl~" one m(xle of predlcat ton.  But it has  t w o  

45 



Fig. 5. A n  a l t e r n a t i v e  SNePS r e p r e u n c a t i o n  o£ 
'The round square is round', ~rhe round square is square', 

and "Tho round square is impossible'  on Rapaport°s th e o r y .  

t y p e s  ill" proper t ies :  nuclea~ a n d  extranuclea~. Tile t o r m e r  inc ludes 
al l  " o r d i n a r y "  propert ies such as: being red. being round,  etc.; the 
l a t t e r  i n c l u d e s  such  p rope r t i e s  as: ex is t ing ,  be ing  ~ml~t~sthJe. etc. 
I~u[ the  ths t lnc tnon ts Slur rY,  s, nce for  each e x t r a n u c l e a r  pn~pe r ty ,  
t he re  Is a ct)rresl~)ndlng nuc lear  one. J:or ever ' , '  set ~d n u c l e a r  prtt 
pert les ,  the re  Ix a u n i q u e  ohlect  t ha t  has  ~nls," rh,w,e prt~l~rt~es. 
Ex i s t ing  ohlects  m u s t  he ct~mplete ( and .  ~tf ct~urse, c tms ls ten t ) .  
t h o u g h  not  a l l  such  ohle~ts exist .  For  ins tance ,  the Morning Star  
a n d  the I:'vening S la t  d o n ' t  exist (tl t h ~  are  t a k e n  to ct)nsnst, 
r o u g h l y ,  o f  o n l y  t w o  p rope r t i e s  each) .  I'he ~ound square, of  course .  
ts ( and  o n l y  ls~ h i t s  r o u n d  a n d  s q u a r e  ,and. ~ ,  ~sn't n o n - s q u a r e ;  
through tt is. fo r  t ha t  rea~am, lmp~.xsd~le, hence not real. .-ks fo r  the 
existing golden mountain, exintence ix e x t r a n u c l e a r .  ~l the  set ~1 
these th ree  p rope r t i e s  doesn ' t  Ila~.e a cttrre.~p~mtlung ~)htect. T h e r e  is, 
h o w e v e r ,  a "'watered do~ n".  nuclear  ~ersion ,~1 exis tence ,  a n d  the re  
is an  ex=stm~ go lden  m o u n t a i n  t ha t  has  Ihat p r o p e r t y ;  hu t  it d i d n ' t  
ha ' , e  the  e x t r a n u c l e a r  p r o p e r t y  ~,1 exis tence,  and .  '~  ~t doesn ' t  exist. 

Pars tms ' s  the~lrv cou ld  p n ~  t d e a  s e m a n t i c s  fo r  SNeI>S. t h o u g h  
the  use  of  t w o  t y p e s  o f  p r o p e r t i e s  p l a ~  r e s t r i c t i ons  on  the  p o ~ t b l e  
uses o f  SNePS. O n  the  o t h e r  h a n d ,  SNePS c o u l d  he used to  r e p r e s e n t  
Pa r sons ' s  t h e o r y  ( t h o u g h  a dev ice  w o u l d  be needed for  m a r k i n g  the  
d~s t toc t lon  b e t w e e n  n u c l e a r  a n d  e x t r a n u c l e a r  p roper t i e s )  a n d ,  hence.  
t t ~ e t h e r  w i t h  I)arrams's n a t u r a l  l a n g u a g e  s eman t i c s ,  to p r o v i d e  a 
hX)t f(}r compti t : t t i t )nal  l ingu is t i cs .  Fig. h sugges t s  how t i l ts m i g h t  

be d~me. 

Fi~. 6. A SNePS representat ion  o f  
T h e  round square is round, square, and impossible'  

on Parsons's th~orT. 

7. CASTANIrDA'S THEORY. 

I lector-N~ri  Cas tan ' eda ' s  t h e o r y  of  "gu i ses"  (1972 ,  1975a-c .  
1977,  197q.  1980)  is a be t t e r  . ~ n d i d a t e .  It is a f u l l y  in t ens iona l  
t h e o r y  w i t h  one  t y p e  of  oh!oct:  guises (intensional i t ems  
c o r r ~ p o n d i n g  to ~t.q ,if p roper t ies ) ,  a n d  one type  of  p r o p e r t y .  More 
p r e t t i l y ,  t he re  a r e  p rope r t i e s  (e.g., being round, being square, being 

blue .... ). ~ees of these (called guise cores: e.g., {being round, being 
squaret), and an ont ic  coun te rpar t ,  c ,  or the det imte-descr ip t lon 
o p e r a t o r ,  w h i c h  ns used to f o r m  guises; e.g.. c{being round, being 
square| is the  r o u n d  squa re .  Guises  can  be u n d e r s t o o d ,  r o u g h l y ,  as 
t h i n g s - u n d e r - a - d e s c r t p t m n .  ~,s " f a c e t s "  of  ( p h y s i c a l  a n d  non -  
p h y s i c a l )  ob.l~t.s, as " ro l e s "  t h a t  ohjecr,s p l a y ,  or ,  in genera l ,  as 
ob jec t s  t)l" t h o u g h t .  

G u i ~  t h e o r y  has  t w o  modes  of  p red ica t ion :  internal a n d  
ex t e rna l  In g e n e r a l ,  the  g u i ~  c l . . .  F . . .  } i s - i n t e r n a l l y  t ' .  I:..g., 
the  g u t ~  ( n a m e d  by )  the round square i s - m t e r n a l l y  o n l y  round 
a n d  squa re .  T h e  t w o  guises  the tallest mountain a n d  &It. Everest 
are  re la ted  h v  a n  e x t e r n a l  mode  o f  p red ica t ion  ca l l ed  consubstantia- 
lion (C'*). C o n s u h ~ t a n t m t n o n  is a n  e q u i v a l e n c e  r e l a t ion  t h a t  is u ~ d  
in the  a n a l y s e s  o f  ( I )  e x t e r n a l  p red ica t ion ,  (2)  co - re fe rence ,  a n d  (3)  
exis tence:  l ,et  a = c { . . .  / " . . .  } be a guise  a n d  let 
a[fi l =~f c({. . . 1" . . . }  u l(; }). T h e n ( I ) a  ~ s - e x t e r n a l l y ( ;  ( in  one  

,sense) if  C~(a.  a[G ]). For  ins tance .  "the M o r n i n g  S t a r  ts a p l ane t '  is 
t r u e  because C~( c t M .  S }, c { M . S ,  P }): i.e.. the Morning Star a n d  
the  Morning S tar  that is a planet are  c o n s u l ~ t a n t l a t e d .  ( 2 ) G u t ~  a 
"is  the  ~ m e  as"  g u l ~  b .I a n d  ~mlv d" ('*ab. I:~r ins tance,  ' t h e  
M~)rnlng S tar  tx tile ~ m e  as the Even ing  Star" ~s t rue  because  
( " ( t I M . S } .  ~ .J t" ,S}) .  .-\nd (31 ,t exists, tl ,Had ~ n i v  H ' h e r e  I~ .t 
gu ise  b such  t h a t  ( " , l b .  

A m t t h e r  e \ t e r n a l  n l , ~ e  td' predt~atl~)n ~x ~,msociati,..n (('"). 
T h i s  ts a l ~  an  e q u i v a l e n c e  re la l l tm,  hut  t~ne t ha t  holds  b e t w e e n  
gu0se~ t h a t  a m0nd has " p u t  t oge the r " .  ~.e.. b e t w e e n  gulwes m 
" b e h e f  space" .  I'(~r unsran~.e, (" " ( l l a m l e t .  the Prm~,e ~f I ) e n m a r k  J. 

( "  anti  C "  ct~rre~p~md a lm~sr  e x a c t l y  r(~ tile use ~t tile 
I 'OUIV a r t  sn 'q,NePS. \ l a l d a  a n d  Shap~n~ ~I 'IS2: );1131~ u.~ the  
I-{)UIV c a ~ - f r a m e  to represen t  t,o r e l e rence  f ~vhlch us ~ h a t  ( ' "  us), 
hu t ,  .~s I h a v e  sugges ted  In R a p a I ~ r t  lt~84h. I : (J ( ' l \ "  m~re p r n p e r t v  
r e p r e ~ n t x  believed ct~ re le rence- -  ~A,'hl~.h Is ' ~ ' l t a t  ( ' ' =  IS. I t  sht~uld 
he clear h , ~  g u : ~  the~rv  can pnw~de  a ~ m a n t n c s  It)r 'qNeP%. I lg .  
7 ";ugge'~ls h~v. thus m~t, ht  h~ done.  %~nle pn~hlems remain ,  ho,x  
ever :  in  p . l r t l c u l a r ,  the need t~ p n : , t d e  ,= SXeP ~, ~t~rrel,te lt}r m t e r  
hal  predt~,at~t~n a n d  the retlu~renlent ~1 e x p l i c a t i n g  e x t e r n a l  p red ica-  
t ion In t e r m s  ~1 retatl~n~', l ike ( "  . Note. h~ ,  tha !  nt~des m3.  mS. a n d  
m 8  in F!y. 7 ;ire ' s t r u c t u r e d  illdl~.ldtl.~ls '" -a ,~ r t  ~1 molecu lar  h;~se 
nixie. 

g. CON(~L USION. 

It ~s p~,sthle rn p rov ide  a t u l l y  tntenslonal ,  nt)n-fx~,'~ahle- 
w(~rlds ~malltlCS for ~NePS and s im i la r  ,~emanttc net~.v~rk f(wmal 

tsms. "l he tnt~t  strat~,htlttr~.vard w a y  ,s h~ use ~,letmmg's thet~rv ~)l 
ohlects, though thus the~rv  has tile dx.,,ad~antage ,~t not being f~,r- 
mah /¢d .  There are several ex tan t  fo rma l  ~.|emon~lan theorte~ tha t  
can t~ u.sed, t|t~;u~h eaLh has L.ertaln d t~ tdvantages or pn~hl~mr;. 
T w o  hnes ,ff  ,e~earch are c u r r e n t l y  being inv,~;tlgate~d: (1)  Take 
~.Nel~F, as :s. and p rnv ide  a nov,', f o rma l  Memong lan  theory  I',~r Its 
semanth.: ~~,u,'tdatl~)n. Th in has not been discussed here. hut  the w a v  
to do th is sh~luid be clear: f r om the p~.s.slhtlittes examined ab~lve. 
M y  t~v,'n theory  (strspped o f  Its exten~mnal I ragmentJ  ~)r a 
m ( C d l ~ ; : i l ~ n  (~| (',istaRetia'y~ r l lel~rv ~ 'en l  t i le  me,st p ron l l ~ l n~  

appn~:u.he~. {2~ Modn lv  S~.eP% '~ that  ~n~ ,,I the ex tan t  l o r m a l  
\lenn~;n~.)an ttl,t~rtc.s can ~ ,a~ used. S3,eP~ ~s, nn fact,  ~ .ur rent Iv  
|~nn[. m,~dlhed hv ti le SNePS Research [ i n t u p - l o r  independent  
rea..-a,l'.S - 'n v,'avN that  make it cheer  to ('.=,,talleda's guise theory ,  
hv  :he tnt."(xlUCtlon o f  s t ruc tu red  mdt~,uduals--"hase nodes" w i t h  
descending arcs fo r  ind ica t ing  the i r  " in te rna l  ~ t ructure" .  
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(Evening Star) ~ ~ ( M o r n i n g  S ta~  ~ @_orning Star  [plane't.~ 

Fig. 7. A SNePS representation o£ "l'he Morning Star is the Evening Star' (m6) 
and 'The Morning Star is a planet' (m9) on Castaneda's theory. 
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