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Only one o f  t he  ques t ions  posed before t h i s  
sespion r e a l l y  i n s p i r e s  me t o  take pen i n  hand. 
"How genera l  a r e  var ious  formalisms? Are they 
r e a l l y  ad hoc so lu t ions  t o  r e l a t i v e l y  narrow 
d m a  i n  s? 'I 

That i s  not exac t iy  my r avor i t e  q u e s t i a . .  I 
find the  t h o q h t  o f  having t o  address  i t  pa l a t ab l e  
only i f  I can delude myself i n t o  bel ieving t h a t  
this i s  the  1as.1: time I s h a l l  have t o  d e a l  with  
i t  So, proceed3mg on the b a s i s  of  t h a t  
de lus iona l  b e l i e f ,  I s h a l l  begin. 

Ad Hocness, I nave come t o  be l ieve ,  i s  a 
d i sease  t b t  a l l  new t h e o r i e s  i n  the th ree  f i e l d s  
i n  which I consider myself well-versed, namely 
l i n g u i s t i c s ,  psychology and A r t i f i c i a l  
I n t e l l i g e n c e ,  con t r ac t  a t  conception,  s o r t  o f  l i k e  
o r i g i n a l  s i n  This would not be so bad i f  itwere 
a d i sease  for  which t h e r e  were a cu re ,  but a l a s  
t h e r e  i s  none. 

We a r e  a l l  fami l ia r  with t h e  phrase "beauty 
i s  i n  t he  eye o f  t h e  beholder." In t h i s  ca se  we 
have an ins tance  of  "the disease i s  i n  the  eye o f  
t he  beholder" which o f  course expla ins  why t h e  
cure  is so  e lu s ive .  The beholder r a r e l y  wants t o  
do anything about i t .  To d i scuss  t h i s  more 
s u b j e c t i v e l y ,  l e t ' s  take a neu t r a l  case. Before 
doing s o ,  we s h a l l  have t o  point  out  what a case  
can be expected t o  look l i k e .  A case  o f  "ad 
hocness" usua l ly  f i t s  t h e  foitro (or  should I say 
t he  "ad hoc" form) 

T k o r y  X i s  called "ad hoc" by group t d t h  
r i v a l  theory  Y 
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To g e t  t o  our neu t r a l  ca se ,  we s h a l l  s tar t !  our 
d i scuss ion  where X i s  Conceptual Dependency and Y 
i s  Transformational Generative Grammar. Be fore  I 
begin,  I should note t h a t  t h e r e  a r e  condi t ions  on 
X and Y r e l a t i v e  t o  each g the r  , namely t h a t  X must 
be a theory  t h a t  has been conceived a t  a dd te  
l a t e r  than Y was conceived6 Furthermore Y should 
have been . dominating some academic f i e l d  which X 
i s  seeking to invade. 

What makes a theory X a s s a i l a b l e  by Y a s  ad 
hoc? There a r e  a number o f  c r i t e r i a :  

1 - X must expla in  a phenomenon that  Y chose 
t o  ignore and t h a t  Y would r a the r  go on 
ignor ing  Since Y c b d d  not p s s i b l y  exp la in  
i t .  

2 - X must be  fundamentally a t  var iance with 
Y ,  s o  t h a t  i f  X were r i g h t  Y would be 
n e c e s s a r i l y  wrong. 

3 - X must ~ d e  d i f f e r e n t  c r i t e r i a  o f  judgment 
of  how a phenomena should be explained than Y 
does.  

The following rules a r e  used f o r  the  
s t r a t e g y  t o  be followed i n  l a b e l l i n g  an X a s  
ad hoc: 

1 - Since  X w i l l  undoubtedly show how i t s  
theo ry  exp la ins  a given p a r t i c u l a r  
phenomenon, accuse X s theory  o f  only working 
i n  t h a t  case .  This w i l l  put t he  burden o f  
proof f o r  g e n e r a l i t y  on X r a t h e r  than Y and 
a l s o  has t h e  d e s i r a b l e  e f f e c t  o f  put t ink X i n  
the pos i t i on  of  no t  being ab le  t o  prove 
anything with out  proving everything. 

2 - Choose a phenomenon t o  expla in  i n  which 
it i s  v i r t u a l l y  impossible t o  expla in  
every th ing ,  thus  g iv ing  game and s e t  t o  Y. 

Consider our hypothe t ica l  case where 
Conceptual Dependency i s  X and Tranformational 
Grammar is  Y. An examination o f  t he  l i t e r a t u r e  
w i l l  show-that criteria I through 3 as w l l  a s  t he  
two  a v a i l a b l e  s t r a t e g i e s  have been used by the  
T r a n s f o m a t i o n a l i s t s .  In va r ious  a r t i c l e s  and 
publ ic  performances charges  o f  "ad hocness" have 



been r a i s ed  aga ins t  Conceptual Dependency. We a r e  
t o l d  t h a t  our s t r u c t u r e s  only work f o r  t h e  
examples we d i scuss ,  t h a t  we have "no pr incipled 
y of going from a sentence t o a 
concept yaliza tipfit' (Dresher and Hornstein (1976)) 
o r  t h a t  "Sehank provides no demonstration t h a t  h i s  
scheme i s  more than a c o l l e c t i o n  o f  h e u r i s t i c s  
t h a t  happen t o  work on a s p e c i f i c  c l a s s  o f  
examples'' (Weizenbaum (1976)) .  ( I f  t h e  reader  i s  
wondering how kizenbaum got t o  be  a 
t ransformat iona l i s t  i n  my view, he need only read 
Weizenbaum s furlherbremarks e x t o l l i n g  Chomsky a s  
having met the c r i t e r i a  t h a t  he c l a i m  I have not 
met .) 

To what ex t en t  a r e  these charges v a l i d ?  To 
not  knowiq i f  one can e x t r a c t  a conceptua l iza t ion  
from any sentence (and i t s  corroborat ing charge o f  
not provinpl that  t h e r e  e x i s t s  a r i g h t  CU diagram 
f o r  any sentence)  I plead g u i l t y .  But o f  course ,  
I would be less than completely honest i f  I d id  
not a l s o  note t h a t  t h e r e  does nbt e x i s t  any theory  
o r  t h e o r i s t  who m u l d  not a l s o  have t o  plead 
g u i l t y .  Have the t ransformat iona l i s t s  shown us 
t h a t  they have some pr incipled way o f  ex t r ac t ing  
conceptual izat ions  from sentences o r  determining 
the  co r r ec t  represen ta t ion  for  any sentence? 
Unless they a r e  keeping t h e i r  so lu t iqn  as a s ec re t  
plan not' t o  be revealed u n t i l  a f t e r  t h e  e l e c t i o n ,  
I would have to  imagine t h a t  the  answer t o  t h i s  i s  
t h a t  they do not have a so lu t ion  t o  t he  problem. 
So c l e a r l y ,  they  are no more o r  l e s s  ad hoc than 
w a r e .  (Of course I m i g h t  note here t h a t  we do 
have programs t h a t  suggest t h a t  we can db a l a r g e  
c l a s s  o f  examples and show t h a t  our pa r se r s  a r e  a t  
least the  beginning of some set of  p r i n c i p l e s  that 
work, but I won t ) .  

What about Weizenbaum s a t t a c k ?  Perhaps i t  
i s  a l l  h e u r i s t i c s .  To t h i s  charge I plead no 
contes t .  It might be that, i n  the  end,  we w i l l  
have b u i l t  a working program t h a t  so lves  t h e  
e n t i r e  na tu ra l  language problem and i t  w i l l  be 
e a s i l y  labe l led  a s  a grand set o f  h e u r i s t i c s .  
Won't t h a t  be t e r r i b l e !  To q w t e  Dresher and 
Hornstein aga in ,  "Not only has  work i n  A 1  nQt ye t  
made any con t r ibu t ion  t o  a s c i e n t i f i c  theory o f  
language, t h e r e  i s  no reason to  be l i eve  t h a t  
(AI) . . . w i l l  ever l ead  t o  such theories" .  - 

And what w i l l  they say  a f t e r  success  has  been 
achieved and the u l t imate  na tu ra l  language system 
has  been designed? The same thing of course.  
Choms ky himself (personal communication) has  
claimed t h a t  such a n  achievement would be no more 
intferesting than the  achievement o f  t h e  16th 
ced tury  clockmakers. 

I mention a l l  t h i s  i n  the  hope o f  point ing 
o u t  t h a t  i t  i s  not  j u s t  me and my t h e o r i e s  that 
a r e  damned by criticisms of  ad hocness. We a r e  
a l l  damhed by: them. Our ul t imate  success  would 
not  be  even recognized, much l e s s  applauded by 
those who c r i t i c i z e  our so lu t ions  a s  ad hoc. 
Suppose every domain we wrked  on requi red  ye t  
a n o t h r  ad hoc so lu t ion .  This might well be the  
c a s e a f t e r  a l l .  What would w l o s e  i f  t h i s  
happened? Nothing a t  a l l .  That s what a r t i f i c i a l  
i n t e l l i g e n c e  i s  a l l  about. A 1  i s  t h e  designing 
and t e s t i n g  of  t h e o r i e s  about human understanding 
c a p a b i l i t i e s .  There i s ,  a t  t he  moment, no reason 
t o  be l i eve  t h a t  people solve puzzles t h e  way t hey  

read newbpapers o r  that they  p l a y  chess  t he  m y  11 
t hey  anawer quest ions .  O f  course, we a l l  hope 
tha t  t h e r e  e l t is t  some genera 1 lnechanisms t h a t  
so lve  a l l  these problelps i n  some neat my. We 
hope t h i s  i n  l a r g e  pa r t  because we are lazy .  We 
would not l i k e  t o  have t o  work on each problem 
ind iv idua l ly .  We a l e 0  hope t h i s  because we 
be l i eve  our i n t u i t i o n s  when they t e l l  us how 
reading a newspaper is a l o t  like watching a soap 
opera.  A word of  cau t ion  i s  necessary here .  
Beware o f  your int ;ui t ions .  As a ch i ld  you learned 
how t o  d o  each o f  these th ings  s epa ra t e ly  and were 
pained t o  d e a l  with each  one o f  them. O f  course ,  
we do expect t h e r e  t o  be some general  p r i n c i p l e s  
t h a t  apply  ac ros s  domains.. But i f  t h e s e  
p r inc ip l e s  a r e  a f f i x  - hopping or  t r a c e  - d e l e t i a n  
we a r e  a l l  i n  t roub le ,  

b v i n g  said a l l  t h i s ,  now l e t  me t e l l  you 
what I a c t u a l l y  be l ieve .  I do not be l i eve  that 
any of  our t heo r i e s  a r e  ad hoc. r Jus t  because CD 
needed t o  be modified by causal  chaining r u l e s ,  
and those by s c r i p t s  and those by plans  and goa l s  
and themes, and those by t r i a n g l e s ,  does not mean 
t h a t  what we a r e  doing i s  ad hoc. We a r e  no more 
ad hoc i n  hypothesizing our g r imi t ive  elements 
than  chemists werp i n  hypothebz i rq  t h e i r s .  I do 
no t  knbw what t he  ul t imate  r e s u l t  w i l l  be. How 
many elements make up the  co r r ec t  number, o r  what 
o the r  kinds of formalisms w i l l  need t n  be  added t o  
those l i s t e d  above is  s t i l l  unknown. 

I, do know how A1 does i t s  research  however. 
We bui ld  a program t o  do a small c l a s s  o f  examples 
and when we a r e  f in i shed  we r i p  i t  a p a r t  and bui ld  
a bigger and b e t t e r  program t o  do l a r g e r  examples. 
In so doing,  ad hoc e n t i t i e s  (of t imes ca l l ed  
kludges) cannot survive.  I f  a formalism does not  
keep handllng more da t a  i t  i s  e i t h e r  a b a n d ~ e d  o r  
moved down to  a spec i a l  purpose r o l e  -chin a 
l a r g e r  program. 

Well, i n  t en  years  of  research  by my research  
group what has survived' After t en  years  and 
probably a hundred d i f f e r e n t  Mnds o f  programs, 
Conceptual Dependency i s  st111 with us. It st i l l  
works f o r  us. I cha l lenge  any o the r  theory t h a t  
h a s  been programmed t o  say t h e  same' Is i t  ad 
hoc? I leave  t h a t  a s  an exerc i se  for  t he  reader .  

PART I11 

J u s t  t o  g ive  the reader  a f e e l  for  t he  na tu re  o f  
ad hoc th ink lag  i n  A 1  t h a t  I be l ieve  t o  be worth 
espousing, I w i l l  now consider a problem t h a t  I 
have r e c e n t l y  been working on. We have had a 
problem i n  represen t ing  c e r t a i n  kinds o f  p o l i t i c a l  
concepts i n  our o l d  represen ta t ion .  Since we have 
been very  concerned with  t he  problem of newspaper 
s t o r y  understanding i t  is  very important t h a t  we 
be  a b l e  t o  handle such concepts i n  a c lean  
r ep re sen ta t ion  that w i l l  f a c i l i t a t e  computer 
understanding. 

The problem we a r e  attempting t o  so lve  can be  
i l l u s t r a t e d  by looking a t  a recent  New York Times 
headl ine  "Catawba Indians  land claim supported." 
The problem here  i s  t o  be a b l e  t o  represen t  what 
"land claim" and "supported" mean. We know t h a t  a 
land claim i s  more than what we might use t o  



Something l i k e  "Indians MTRANS land be 
possessed by Indians" is poss ib ly  t r u e ,  but 'it 
misses t h e  point .  A "land claim" i s  i n  a sense a 
p e t i t i o n  t o  4 higher a u t h o r i t y  t o  reso lve  a 
d i spu t e  b e t w e n  t w o  patties. That is, t h e  Indians  
a r e  saying t o  the  U.S. Government, " t h i s  land i s  
OWS". It may not be poss ib le  t o  i n f e r  t he  
p a r t i c u l a r s  o f  t h i s  land claim. Indians  have been 
known t o  take  the  land by fo rce ,  t o ' f i l e  documents 
i n  government o f f i c e s ,  t o  Cromplain t o  newsmen and 
so on. The important point  here i s  tat we r e a l l y  
need not know, and i n  most cases  a reader  muld 
not bother  t o  worry about ,  e x a c t l y  which method 
has  been se lec ted .  Rather,  a reader  f e e l s  t h a t  he 
understands such a sentence when he has  been a b l e  
t o  i d e n t i f y  t he  r e l a t i o n s h i p s  and aims o f  t h e  
p a r t i e s  involved. 

A program must recognize &hat a "land claim1' 
i s  a type of  p e t i t i o n  t o  a higher a u t h o r i t y  t o  
reso lve  a d i spu t e  about land ownership. We do not  
know who presen t ly  owns t h e  land ,  but we know 
enough about ownersh3,p o f  proper ty  t o  i n f e r  t h a t  
t h e r e  i s  probably a counter p e t i t i o n  o f  some s o r t .  
We a l s o  know about p e t i t i o n s  t o  au tho r i t y ,  They 
usua l ly  g e t  resolved by t h e  au tho r i t y .  In  t h i s  
case  then ,  "supported" r e f e r s  t o  the  dec i s ion  o f  
t he  a u t h o r i t y  i n  the case.  

This  information can be represented 
g raph ica l l y  by a k n a  of t r i a n g l e  (example 1) 

AUTHORITY 

Other 

In  t h i s  t r i a n g l e  (a)  represents the  d i s p u t e  
between the  Indians  and t h e  owners o f  t he  l a n d ,  
(b) r ep re sen t s  t h e  appeal t o  a u t h o r i t y  t o  r e s o l v e  
the  d i spu t e  nade by t h e  h d i a n s ,  and ( c )  
r ep re sen t s  the  a u t h o r i t y ' s  dec i s ion .  

Tr iangles  o f  t h i s  s o r t  b v e  use i n  
represent ing any type of d i s p u t e .  For example, i n  
( 2 )  and (3 )  such t r i a n g l e s  can a l s o  be  
constructed 

( 2 )  Burma appea ls  t o  UN t o  s e t t l e  border d i s p u t e  
WI t h Thailand 6 

Burma Tha il ahd 

(3) John complained t o  B i l l ' s  mother t ha t  Bill h i t  
him. 

B i l l ' s  Mother 

Of c o w s e ,  t he se  t r i a n g l e s  j u s t  suggest t h e  
IZ 

b a s i c  r e l a t i o n s h i p s  $nvolved. In  order  t o  add 
qubstance t o  t he  ba re  bones of t h e  t r i a n g l e s  we 
s h a l l  have t o  dead with some r ep re sen t a t i ona l  
i s s u e s  t h a t  are being glossed over here. The 
important po in t  a t  t h i s  junc ture  i s  t h a t  t h a r e  i s  
a n  e s s e n t i a l  s i m i l a r i t y  a c r o s s  (1). (2) a n t  ( 3). 
t h a t  t h e  s i m i l a r i t y  must be  represented i n  some 
way, and t h a t  that s i m i l a r f t y  can be exploi ted f o r  
use i n  an understanding system. 

The f i r s t  r ep re sen t a t i ona l  problem we 
encounter i n  t ry ing  t o  make e x p l i c i t  much of  what 
i s  i m p l i c i t  i n  the  t r i a n g l e  r ep re sen t a t i on  i s  t h a t  
we will need t o  des ign  a new set  o f  ACTS t o  take. 
c a r e  o f  t h e  va r ious  r e l a t i o n s h i p s .  

In  the  pr i m i  t i v e  ACTS o f Conceptual Dependency 
we have a system t h a t  r ep re sen t s  physical  a c t i o n s  
by using a m a l l  s e t  o f  b a s i c  a c t i o n s  t h a t  can 
combine i n  va r ious  ways t o  desc r ibe  de t a i l ed  or  
complex a c t i o n s  that under l ie  seemingly simple 
Verbs and nouns. The pr imi t ive  ACTs do not 
account f o r  i n t e n t i o n a l i t y  and goa l s  underlying 
physical  ad t ioo .  To account fo r  such t h i n g s  we 
devised a complex apparatus  discussed i n  Schank 
and Abelson (1977).  If we wish t o  account fo r  
s o c i a l  even t s ,  we will need a system of b a s i c  
s o c i a l  ACTs t o  represent  t h e  soc i a l  a c t i ons  t h a t  
comprise the  events .  I term these  "bas i t  s o c i a l  
ACTS" r a t h e r  than p r imi t i ve  ACTs because i n  t he  
end most s o c i a l  ACTS have some phys$cal 
man i f e s t a t i oa ,  Of t e n  t h e i r  physical  mani fes ta t ion  
i s  un in t e r e s t i ng  however. For example a 
goverment  dec i s ion  may be MTRANS-ed i n  a v a r i e t y  
of  ways. The manner o f  the MTRANS* ( w r i t t e n ,  
ar)nounced i n  a speech. e t c )  i s  o f t en  no t  
s i g n i f i c a n t  with respec t  t o  the  o v e r a l l  s o c i a l  
e f f e c t  o f  t h e  ac t i on .  Furthermore the  MTRAbJS 
i t s e l f  i s  on ly  s l i g h t l y  i n t e r e s t i n g .  The standard 
i n f e r ences  from MTRANS app ly ,  but t he re  a r e  some 
h igh ly  s i g n i f i c a n t  in fe rences  t h a t  need t o  be made 
t h a t  a r e  no t  obviously a v a i l a b l e .  

For example, t h e  most s i g n i f i c a n t  i n f e r ence  
t o  be made from an a u t h o r i t y ' s  dec i s ion  i s  t h a t  
simply by virtue o f  that decision something has 
a c t u a l l y  happened. That is ,  a government 
a u t h o r i z a t i o n  is a truly p e r f o r m a t i ~ e  ACT. Thus, i f  
t h e  government says some proper ty  i s  mine. o r  t h a t  
a man- i s  a c r imina l ,  then  it i s  so by v i r t u e  a f  
t h e i r  saying i t ,  S imi l a r ly  o the r  a u t h o r i t y  
f i g u r e s  have the  same peer, A professor  can say 
a t h e s i s  is f in i shed  and a s tudent  has  a Ph.D. 
and these  t h ings  a r e  the  ca se  by v i r t u e  o f  h i s  
saying it. 

Not a l l  a u t h o r i t y ' s  dec i s ions  a r e  like t h i s  
t o  be sure* Sometimes an a u t h o r i t y  g ives  an  o rde r  
and t h a t  o rder  must be ca r r i ed  out f o r  the  
dec i s ion  t o  have e f f e c t  . Frequently these  o r d e r s  
come about a s  q r e s u l t  o f  a governmental dec i s ion  
o r  au tho r i za t i on .  I f  t h e  goverment  says t h e  land 
belongs t o  the  Catawba Ind ians ,  then it does ,  but 
t h e y  may have t o  send i n  t he  4hti.onal Guard t o  g e t  
t h e  o r i g i n a l  owner o f f  t h e  property. 

What I am proposing then is two bas ic  s o c i a l  
ACTs - AUTHORIZE (abbreviated AU'PH) and ORDER. 
AUTH i s  something only a o  a u t h o r i t y  can do. (This 
i s  a b i t  c i r c u l a r  a c t t a l l y  s ince  i f  you a c t u a l l y  
can AUTH then t h a t  d e f h e s  you a s  an au thor i ty . )  



I n  a sense then, an a u t h o r i t y  i s  one who when he 
acts like he i s  doing an AUTH ( tha t  i s  he does the 
phys lca l  ACTS t h a t  o r d i n a r i l y  correspond t o  an 
AVTH) i n  f a c t  causes some th ings  t o  happen as  a 
result o f  the  AUTH that.' were supposed t o  be the  
results o f  t h e  AUTH. In other  words, you cannot 
r e a l l y  t e l l  i f  an  AUTH has  taken place u n t i l  i t  
becomes c l e a r  t ha t  t h e  person doing the AUTH 'ban 
back up h i s  AUTH i n  some way.) The ob jec t  o f  t h e  
AUTH i s  t h e  au tho r i za t ion  o r  new s t a t e  o f  dte 
world. AUTH takes a r e c i p i e n t ,  namely the  
re levant  p a r t i e s  i n  the d ispute .  

ORDER i s  a frequent inference o f  WTH. The 
government can AUTH t h e  army t o  f i gh t  a wat , bu t  
t h a t  doesn't,  simply by v i r t u e  o f  the s ta tement ,  
imply t h a t  they a r e  f igh t ing  it. A subsequent 

ORDER i s  required that c a r r i e s  with  i t  t h e  
i m p l i c i t  punishments t h a t  a r e  re levant  i n  car ry ing  
out  an order .  

Why c a n t  kle do these th ings  with  CD 
pr imi t ives  we now have? What i s  the  advantage of  
these  new ACTs? To answer these ques t ions ,  we 
need t o  look a t  t h e  purposre of  a pr imi t ive  ACT. 
It %s possible  t o  represent  ORDER i n  CD f o r  
example. The ve rb  'order'  means toMTRANS t o  
someone that they must do a p a r t i c u l a r  a c t i o n  
o r  face some (usua l ly  imp l i c i t )  conseqyence . 
Thus, i m p l i c i t  i n  t he  verb 'order' but e x p l i c i t  
i n  the  CD r ep re sen ta t ion  f o r  'ordet ' ,  is the  idea 
t h a t  if the  required ACT i s  not perfomed then 
someone w i l l  poss ib ly  do someth iq  t o  harm the  
r ec ip i en t  o f  t he  order  i n  some way. This  implied 
punisharent i s  a p a r t  o f  t he  concept 'order '  but i s  
i t  necessary t h a t  we t h i n k  of i t  each time t h a t  ~JE! 

understand an order  t o  have taken place? 

The same ques t ion  can be asked with  respect 
t o  m t h o r i z e  . We understand what au tho r i za t ion  
or governmental d e c i s i o n  is ,  but we need not 
access  a l l  t h a t  information each  time we 
understand the wlord. Consider t h e  problem o f  
explaining the meaning of  these mrds to  a c h i l d  
f o r  example. Et i s  very  d i f f i c u l t  t o  expla in  them 
p rec i se ly  because they a r e  so complicated a t  the 
l e v e l  of  physical  pr imtt ive A C l s  Yet these ideas  
a r e  r e a l l y  not complicated at  a l l  a t  a s o c i a l  
l e v e l  of ACTs. Such simple cgncepts such as  ORDER 
and AUTHaIZE form the  basis sf the  organiza t ion  
o f  s o c i e t i e s .  What is  complex a t  one l e v e l  is 
simple a t  another.  ThiS idea o f  nested l e v e l s  of  
complectity, each wLth t h e i r  own set o f  pr imi t ives ,  
i s  a very  important one fo r  the  r ep re sen ta t ion  o f  
information i n  a r t i f i c i a l  i n t e l l i g e n c e .  By 
choosing a good set o f  pr imi t ives  w can 
e f f e c t i v e l y  organize what we need t o  know. Thus, 
ORDER and AUTHORIZE have inferences  that come from 
them j u s t  a s  t h e  physical  p r imi t ive  AC?S do ,  The 
main d i f f e r ence  i s  t h a t  these bas i c  aoc i a l  ACTS 
are not  p r imi t ive  i n  t h e  same sense. They can be 
broken down but we muld r a r e l y  choose to do so. 

The use o f  these new bas i c  ACTs i s  much l i k e  
t he  dse o f  t h e  o r i g i n a l  p r imi t ive  ACTs. We can 
p red ic t  what will f i l l  s l o t s  reasonably i n  a 
concephral izat ion and make Inferences about s l o t  
f i l l e r s  and consequent in fe rences  a s  we would any 
conceptual izat ion.  Thus represen t  sentences 
such as  the following using AmH 

(4) The Supreme Court decided segrega t ion  is 
i l l e g a l .  

0 R people o f 
S. C. <->AUTH<--segz%~a tion<--- Iu . S . 

4 [ r  o- 
US<==>ORDERc-- punishment 

(5) The cop gave the Bpeeder a t i c k e t  . 
0 d r i v e r  d r i v e  --->driver 

Co p<=>AW<--- $ I 
STRIAL A %Ad------<gw t 
6DEPENMWT f 

money 

In  ( 4 )  w have chosen t o  ignore represen t ing  
segregat ion f o r  the moment, s i n c e  i t  is  

obviously complex. Supreme Court dec i s ions  a r e  
AUtHs. They a l s o  t a r r y  with them (as do most 
A U T ~ )  an imp l i c i t  ORDER f o r  'punishment' i f  
c e r t a i n  circumstances are no t  met The 
s t ra ightforward infe rence  from (4 )  then is t h a t  
someone prac t ic ing  s e e e g a t i o n  &an expect t o  be 
punished. 

Policemen are, a u t h o r i t i e s  a l so .  In  (5) t h e  
t i c k e t  i s  a wr i t t en  manifesta t ion o f  an  AUTH t h a t  
e i t h e r  puts t he  d r i v e r  i n  a DEFENDANT r o l e  i n  a 
$TRIAL s c r i p t  o r  forces  him t o  pay a f ine .  The 
instrue* o f  the AUTH i s  t h e  a c t u a l  PTRANS o f  t h e  
t i c k e t  ( l e f t  ou t  here) .  The important point  here  
i s  t h a t  we could represen& ( 5 )  using E*LIRANS anly .  
However, what we muLd be descr ib ing  is  t h e  
physical  ACT i t s e l f  when i t  i s  the  s o c i a l  ACT t h a t  
is  s i g n i f i c a n t  here. (WhBn I ws young t he re  was 
m w h  t a l k  o f  bad k ids  g e t t i n g  "JD' cards". I never 
u q d e r s t ~ ~ d  what was SO ho r r ib l e  about t h a t .  
Couldn't they j u s t  throw them away?) The s o c i a l  
s ign i f i cance  o f  an ACT must be  represented i f  i t  
i s  understood, 

Now t h a t  we have presented these  two ACTs 
le t ' s  r e t u r n  t o  our t r i a n g l e  

AUT H 

(followed by a poss ib le  ORDER) A 
We have named one s i d e  o f  t h e  t r i a n g l e ,  The ~ t h e r  
s i d e s  represen t  ACTs a s  1 The complete 
t r i a n g l e  is a s  follows A 

DISPUTE 

The ACT PETITION r ep re sen t s  a n  ind iv idua l  o r  
group's a c t  o f  request ing AUTH's from an 
a u t h o r i t y .  Thus a " c i v i l  suit" is a PETLTION t o  
t h e  c o u r t s  using some l e g a l  s c r i p t s .  A p r o t e s t  
demonstration i s  a PETITION t o  unstated 



a u t h o r i t i e s  using some demons t ra t ion  s c r i p t .  The 
po in t  here i s  t h a t  we cannot  d o  away with t h e  
s c r i p t s  t h a t  d e s c r i b e  t h e  a c t u a l  phys ica l  
m a n i f e s t a t i o n s  o f  t hese  even t s .  However, t h e  
s c r i p t $  are ins t ruments  o f  t h e  social ACT involved - PETITION, me most important  i n fe rence  from 
PF,TITION i s ,  o f  course ,  t h a t  an AUTH i s  expected 
t h a t  w i l l  r e s o l v e  the  i s s u e  t h a t  i s  t h e  o b j e c t  of  
t h e  PETITTON. 

The i s s u e  t h a t  i s  t h e  o b j e c t  o f  t h e  PETITION 
i s  t h e  DISPUTE i t s e l f .  DISPUTE t a k e s  two a c t o r s  
(one OF whom may be  q u i t e  pas s ive ) .  Thq o b j e c t  o f  
t h e  DISPUTE is  t h e  i s s u e  involved.  DISPUTE t a k e s  
no recipient a s  it is not an inherently directed 
ACT. It i s  t h e  ACT o f  PETITION t h a t  d i r e c t s  i t  t o  
a p a r t i c u l a r  a u t h o r i t y  who c a n  AUTH something t h a t  
w i l l  r e s o l v e  i t .  

We a r e  now ready t o  d e a l  wi th  sentence (1) 
(Catawba Indians  Land C l a i m  Supported). The 
r e p r e s e n t d t i o n  using the  new s o c i a l  ACTs i s  

0 
Indians<=>DIS PUTE<--(OWN ( l and )  <=>?) 

---<Ind i a n s  

--->Ind i a n s  
I o r  o t h e r  

S ince  t h i s  r e p r e s e n t a t i o n  i s  not  a s  ea sy  t o  
write as t h e  t r i a m u l a r  one ,  Me s h a l l  cont idue t o  
use t r i a n g l e s  i n  t he  remainder o f  t h e  paper. Thus 
( 1 )  i s  

U.S. Gov't. 

OWNS (land ) <=>Indians  

Ind ians  Other 

We w i l l  l e a v e  ou t  t he  arrows and t h e  ACTS f o r  
diagrammatic purposes,  bu t  t h e  above t r i a n g l e  
should be understood as con ta in ing  a l l  t h e  
i n fo rma t ion  g iven  i n  t h e  CD diagram f o r  ( 1 ) .  
(Ac tua l ly  t h e  t r i a n g l e s  c o n t a i n  more i . n f ~ r m a t i o n  .) 

Tr iang le s  provide us  wi th  a method f o r  
r ep reeen t ing  the  s o c i a l  s i g n i f i c a n c e  o f  a c t i o n s .  
As with any  o t h e r  r e p r e s e n t a t i o n  scheme, t h e  
advantage o f  t h e  symbols we c r e a t e  can o n l y  b e  I n  
t h e  new symbols o r  a c t i o n s  t h a t  t h e y  spawn. That 
i s ,  i t  i s  t h e  i n fe rences  t h a t  come from t h e  
t r i a n g l e s  t h a t  are o f  key importance.  When we 
c r ea t ed  t h e  o r i g i n a l  p r i m i t i v e  ACTs we sa id  t h a t  
PROPEL was no more than t h e  set o f  i n f e r e n c e s  t h a t  
i t  f i r e d  o f f .  The same i k  true h e r e ,  so  we must 
ask what t hese  i n fe rences  are. 

The f i r s t  t h i n g  we can recognize about  
p o t e n t i a l  i n f e r e n c e s  h e r e  i s  t h a t  t h e y  win come 

tm v a r i e t i e s .  The f i r s t  are t h e  i n f e r e n c e s  
t h a t  are f i r e d  o f f  from t h e  new s o c i a l  ACTs t h a t  
we have c r e a t e d .  The second kind a r e  those t h a t  
come from t h e  t r i a n g l e s  themselves.  That is, 
t h e r e  should be p a t t e r n s  o f  t r i a n g l e s  t h a t  a re  
r ecogn izab le  for t h e  t r i a n g l e s  t h e y  spawn a s  w e l l -  
n s  a set o f  i n f e r e n c e s  t h a t  come from the  fact  
that c e r t a i n  t r i a n g l e s  e x i s t .  

Aq examples o f  t h i s  l e t  us  cons ider  a g a i n  
sen tence  ( 2 )  

( 2 )  Burma a p p e a l s  t o  UY t o  s e t t l e  border d i s p u t e  
wi th  Thailand . 
Since  t h e  r e p r e s e n t a t i o n  wf ( 2 )  i nvo lves  a 
PETITION we can  employ t h e  in fe rence  r u l e s  that 
a r e  f i r e d  by PhTITION. %me of  t hese  a r e  

a .  For every  PhTITION we can expect 
corresponding AUTH. 

b. For every  PCTXrION t h e r e  was probablyh a 
DISPUTE t h a t  gave rise t o  i t .  

These rules l e a d  us  t o  t he  i n f e r e n c e s  a v a i l a b l e  
from AUTH and UISPUTE. O f  course ,  i n f e r e n c e s  from 
i n f e r e n c e s  have a lower p r o b a b i l i t y  o f  t r o t h ,  s o  
f o r  ( 2 )  t h e  i .nferences  below would be somewhat 
l e s s  c e r t a i n .  

c .  An AUTH can cause a DISPUTE t o  end. 

d .  An AUTH can cause a PETITION t o  a h igher  
a u t h o r i t y  from t h e  p a r t y  unfavorably a f f e c t e d  by 
the AUTH. 

e .  A n  unfavorable  AUTH can  cause a r e b e l l i o n ,  o r  
 lac^ of  acceptance  o f  t h e  v a l i d i t y  o f  t he  AUTH. 
This  can  give r i s e  t o  ORDERS t o  e f f e c t  t h e  AUTH i n  
t h e  case  o f  individ1lrtI.s v e r s u s  governments o r  vars 
i n  t h e  ca se  o f  govePnmenta1 con f l i . c t s  

f .  An AUTH causes  a new s t a t e  o f  t h e  world t o  
e x i s t ,  o f t e n  ending an o l d  s t a t e  i n  c o n f l i c t  rJith 
t h e  new s t a t e .  

g. A DISPUTE can cause one p a r t y  t o  PETITION. 

h .  A DISPUTE c s n  cause a PROPEL t o  cause damage 
t o  occur  f o r  individuals, or a W A R  t r i a n g l e  t o  b e  
i n i t i a t e d  f o r  c o u n t r i e s .  

There a r e ,  o f  c o u r s e ,  a g r e a t  many more o f  t h e s e  
kinds o f  i n f e r e n c e s  than  w e  a r e  l i s t i n g  here .  The 
above list i s  m o s t l j  rntended t o  g i v e  the  flavor 
o f  b a s i c  s o c i a l  A C r  i n f e rences .  It is  important 
t o  no te  t h a t  t h e  s o c i a l  ACTs S i v e  r t s e  t o  
i n f e r e n c e s  A t  bo th  o f  t he  o t h e r  l e v e l s  o f  
r e p r e s e n t a t i o n  b e s i d e s  t h o s e  a t  t h e  same level of 
r e p r e d e n t a t i o n .  That j, s ,  g iven  a s o c i a l  ACT we 
may b e  a b l e  t o  i n f e r  ano the r  s o c i a l  ACT, a new 
p r i m r t i v e  ACT, o r  a new t r i a n g u l a r  r ep re sen ta t ron .  

Thus ,  f o r  ( 2 )  we have t w o  r e p r e s e n t a t i o n s  t o  
s t a r t  w i th  one i s  a t  t h e  s tandard CD l eveL  and 
uses  MTRANS, t h e  o the r  i s  a t  t h e  s o c i a l  l e v e l  and 
uses  PETITION. Both o f  t hese  r e p r e s e n t a t i o n s  
would be a v a i l a b l e  a s  ou tput  from the pa r se r .  



The MTRANS rep resen ta t ion  would f i r e  o f f  
in fe rences  about t h e  methods of  communication 
poss ib ly  used - t h a t  the UN now knows about t he  
v r o b l m  and so on. 

The PETITION rep resen ta t i an  w u l d  f i r e  o f f  
in fe rences  about t h e  expected AUTH from the  UN. 
Since we know how the UN does i t s  AUTHs, t h i s  
rmuld Eire o f f  a UN s c r i p t  of  some kind t h a t  d e a l t  
with vot ing and debate .  PETITION would a l s o  cause 
DISPUTE t o  be in fe r r ed  which w u l d  cause 
in fe rences  about t h e  kind of methods possibly 
employed by the  quarrel ing count r ies ,  both i n  
c r ea t ing  the DISPUTE and esca la t ing  it. 

The ex is tence  o f  t he  PETITION-AUTH-DISPUTE 
t r i a n g l e  would f i r e  o f f  an inference t h a t  t he  
country kind of  t r i a n g l e  ex is ted .  Thus, a new 
t r i a n g l e  t h a t  was lopsided showing poss ib le  
aggression from Thailand towards Burma would be 
c rea ted .  This t r i a n g l e  would i n  t u r n  f i r e  o f f  
in fe rences  about  a t t empt s  t o  RESOLVE t h e  DISPUTE 
(one o f  which was (3) i t s e l f )  and would pred ic t  an 
e s c a l a t i o n  towards t h e  WAR t r i a n g l e  with i t s  

normal inferences  i f  a RESOLVE did not t ake  place. 

Althoirgh the above i s  r a the r  sketchy, t he  
point  should be c l e a r .  We need add i t i ona l  
represen ta t iona l  mechanisms t o  handle t he  many 
l e v e l s  a t  which s ta tements  can be in t e rp re t ed  . 
Triangles  provide us with a new s e t  o f  in fe rence  
rules probiding more power t o  the understanding 
system. Are they ad b c ?  O f  course they  a r e .  My 
point i s  simply t h a t  such ad hoe mechanisms w i l l  
e i t h e r  solve the problem o r  help us c r e a t e  a more 
genera l  so lu t ion  that w i l l  solve the problem. The 
pro4ram that we a r e  wr i t ing  t h a t  uses t r i a n g l e s  i s  
a l s o  ad l a c .  Is i s  a kludge' No. I f  i t  were it  
wouldn't be worth a th ing .  But ,  here  aga in*  i f  
the program we write can handle many examples a s  
we rewr i te  i t  because o f  what we have learned from 
i t  , then it wr l l  hav beeh mr thwhi l e  . 

The program below reads  newspaper headl ines  
i n  English and genera tes ,  by use o f  t r i a n g l e s  and 
t h e  in fe rences  a v a i l a b l e  from t r i a n g l e s ,  a 
paraphrase o f  t h e  input .  This EngUah para- 
phrase i s  generated by the program. 

TRIANGLE analyzer loaded . 
INPUT SENTENCE 
(CATAWBA INDIAN LAND CLAIMS bUPPORTED) 

Expanding token CON4 = 
( :CON ( (ACTOR ( *PP* CLASS (#GROUP) 

CFEAT&& (*AMERINDIAN*) TYPE 
(IkETHNIC*) NAME (CATAWBA) TOK NP1) 
.(P> (*PETITION*) OBJECT ((ACTOR 
(*PP* CLASS (#REGION) TOK NP2 REL CONI) 
Is ( WWN* VAL NPl ) ) TOK CON1) 
PROM NPI TO (*PP* CLASS (#INSTXTUTIOY) 
MnYl *COURT* TOK NP3)) TOK CON2) 
M ((ACTOR NP3 <=> (*AUTH*) OBJECT CON1 
R E I P l  NP1 RKIP2 GAP1 FROM 
GAP2) TOK CON3)) TOK CON4) 

The Catawba Indians a s k d  a Federal  
Court t o  rule t h a t  t h e y  own the land. 

The Catawba Indians  requested a Federal 
Court t o  r u l e  that t h e  land is owned by 
t hem. 

The Catawba Indians  appealed t o  a Federal  
Court. 

The Catawba Indians  asked a Federal  Court 
t o  rule t h a t  they  own the  land and it 
decreeed t h a t  the  land is owned by them, 

[ Generating in fe rences  from CON4 ] 

> (TELL-S TORY ) 

The Catawba Indians  and the o ther  p a r t i e s  
disagreed over the  ownership o f  t he  land.  

The Catawba Indians requested a Federal  
Court t o  r u l e  t h a t  they  own the  land. 

A Federal  Court decided that t  the  land i s  
owned by t h e  Catawba Indians.  

The o the r  p a r t i e s  w i l l  probably appeal the  
dec is ion .  

The o ther  p a r t i e s  might use force aga ins t  
t h e  Catawba Indians  t o  a s s e r t  t h a t  they  
own the land.  

This program was wr i t t en  by Jaime Carbonell and 
Stephen Slade. 
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