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FOCUSING IN D I A I X ) G ~  
Barba ra  J. Grosz 

Arti f i a i a l  I n t e l l i g e n c e  Cen te r  
SRI I n t e r n a t i o n @ ,  Men10 Park ,  C a l i f o r n i a  94025 

When two p e o ~ l e  t a l k ,  they  f o c u s  t h e i r  
a t t e n t i o n  on o n l y  a small p o r t i o n  o f  what each  o f  
them knows o r  b e l i e v e s .  Not o n l y  do t h e y  
c o n c e n t r a t e  on p a r t i c u l a r  e n t i t i e s  ( o b j e c t s  or 
r e l a t $ o n s h i p s ) ,  but  t h e y  do so u s i n g  p a r t i c u l a r  
pe r sp ' ec t ives  on thodb e n t i t i e s .  In choosing a 
p a r t i c u l a r  s e t  of words w i t h  which t o  d e s c r i b e  a n  
e n t s t y ,  a speaker  i n d i c a t e s  a p e r s p e c t i v e  on t h a t  
e n t i t y .  The h e a r e r  is l e d ,  then ,  t@ see t h e  
e n t i t y  more as h e  kind o f  t h i n g  t h a n  as a n o t h e r .  
For example, a  s i n g l e  b u i l d i n g  may be ~ j b n e d  as a n  
a r c h i t e c t u r a l  wonder, a house, o r  a home, and a 
s i n g l e  e v e n t  may be viewed a t  one t ime a s  a  
s e l l i n g ,  a n o t h e r  a s  a buying,  and st i l l  a n o t h e r  as 
a t r a d i n g .  Some e n t i t i e s  are c e n t r a l  t o  t h e  
d i a l o g  a t  a c e r t a i n  p o i n t  and hence a r e  focused on 
more s h a r p l y  t h a n  o t h e r s .  More i m p o r t a n t l y  , mucB 
of w h a t  each  p a r t i c i p a n t  knows is  n o t  c l e a r l y  i n  
view a t  a l l ;  it Is n o t  cons ide red  by t h e  speaker  
%n choosing what t o  s a y  o r  how t o  s a y  i t ,  o r  by 
t h e  h e a r e r  i n  i n t e r p r e t i n g  an u t t e r a q z e .  

Focusing is a n  a c t i v e  p rocess .2  A s  a  d i a l o g  
p r o g r e s s e s ,  t h e  p a r t i c i p a n t s  s h i f t  t h e i r  focus  tfo 
new e n t i t i e s  o r  t o  new p e r s p e c t i v e s  on e n t i t i e s  
p r e v i o u s l y  h i g h l i g h t e d  by t h e  d i a l o g .  
Fur thermore ,  an  a c t o r  i s  invo lved  i n  f o c u s i n g  ( a s  
t h e  term is used i n  t h i s  p a p e r ) :  i f  an e n t i t y  is  
i n  f o c u s ,  it is t h e  o b j e c t  o f  someonets  f o c u s i n g ;  
it canno t  *be  impersona l ly  i n  focus .  When I use  
t h e  c o n s t r u c t i o n s  " h i g h l i g h t e d n ,  nfoaused onn ,  o r  
l i n  f o c u a w ,  t h e r e  is always a n  i m p l i c i t  actor 
doing t h e  h i g h l i g h t i n g  o r  focus ing.  F i n a l l y ,  t h e  
e n t i t i e s  t h a t  t h e  speaker and h e a r e r  focus  on a r e  
e n t i t i e s  i n  t h e i r  ( e x t e r n a l )  s h a r e d  r e a l i t y .  
Focusing,  then ,  is t h e  a c t i v e  p r o c e s s ,  engaged i n  
by t h e -  p a r t i c i p a n t s  i n  a d i a l b g  , o f  c o n c e n t r a t i n g  
a t t e n t i ~ n  on, o r  h i g h l l g h t i n g ,  a s u b s e t  o f  t h e i r  
s h a r e d  r e a l i t y .  

The r e l a t i o n s h i p  be tween language and 
focus ing  is two-way: what is s a i d  i n f l u e n c e s  
focus ing ;  what i s  focused on i n f l u e n c e s  what i s  
s a i d .  The speaker  p r o v i d e s  c l u e s  for t h e  h e a r e r  
both t o  what s / h e  i s  c u r r e n t l y  focused  on and t o  
M a t  s/he wants t o  foaus  on n e x t .  These c l u e s  may 
be l i n g u i s t i c  o r  may ,der iv ls  from s h a r e d  l i n g u i s t i c  
o r  n o n l k n g u i s t i c  knowledge. The h e a r e r  depends on 
-----I-- ' The work r e p o r t e d  h e r e i n  was s u p p o r t e d  by t h e  
Na t iona l  Sc ience  Foundation under Grant  No. MCS 
76-22004 and by t h e  Advanced Research P r o j e c t s  
Agency o f  t h e  Department o f  Defense under C o n t r a c t  
No. N00039-78-C-0060. I would l i k e  t o  thank J e r r y  
Hobbs, David m v y ,  Ann Robinson, Jane  Robinson, 
Candy S i d n e r ,  and Br ian  Smith f o r  d i s c u s s i n g  t h e  
i d e a a  i n  thls paper and cementing on v a r i o u s  
d r a f t s  of i t .  

This is t h e  reason the ve rb  w f w u a l n g n  r a t h e r  
than t h e  noun n focusn  is used most o f t e n  i n  t h i s  

sha red  b e l i e f s  about  what e n t i t i e s  a r e  h i g h l i g h t e d  
t o  i n t e r p r e t  such  t h i n g s  a s  t h e  a p p r o p r i a t e  s e n s e  
o f  a  p a r t i c u l a r  word and t h e  obf xt o r  e v e n t  
co r respond ing  t o  a  d e f i n i t e  d e s c r i p t i o n .  The l i n k  
between t h e  e p t i t i e s  d i s c u s s e d  i n  an, u t t e r a n c e  and 
t h e  e n t i t l e s  focused on when t h e  u t t e r a n c e  i s  
spoken 1s t h u s  an  i m p o r t a n t ,  a s p e c t  bo th  of 
producing and o f  i n t e r p ~  t i n g  t h a t  u t t e r a n c e .  

The u s e  and i n t e r ~ F e t a t i o n  o f  d e f i n i b e  
d e s c r i p t i o n s  i n  d i a l o g  demons t ra te  t e impor tanae  
of f o c u s i n g  t o  d i a l o g  p a r t i c i p a n t s . 9  T h i s  p a p e r  
examines t h e  r e l a t i o n s h i p  between f o c u s i n g  and 
d e f i n i t e  d e s c r i p t i o n  and t h e  i m p l i c a t i o n s  o f  t h l s  
r e l a t i o n s h i p  f o r  computer systems f o r  d i a l o g  
unders t and ing .  S e c t i o n  B p r e s e n t s  a n  example t h a t  
i l l u s t r a t e s  t h i s  r e l a t t o n s h i p .  S e c t i o n  C 
d i s c u s s e s  d e f i n i t e  d e s c r i p t i o n s  from both  t h e  
speaker  I s  and t h e  h e a r e r 1  s p e r s p e c t i v e s  and 
p r e s e n t s  problems t h a t  arise f o r  both  p a r t i c i p a n i s  
whose s o l u t i o n s  a r e  i n f l u e n c e d  by how t h e  
p a r t i c i p a n t s  are focuseQ. S e c t i o n  D a d d r e s s e s  
some problems t h a t  a r i s e  i n  c o m p u t a t i o n a l l g  
c a p t u r i n g  t h e  n o t i o n  o f  f o c u s i n g  and d i s c u s s e s  
o t h e r  a s p e c t s  o f  d i a l o g  w i t h  which focu8 ing  
mechanisms must be c o o r d i n a t e d  i n  a n a t u r a l  
language p r o c e s s i n g  system, i n  o r d e r  t o  hand le  t h e  
problems i n t r o d u c e d  i n  t h e  p reced ing  3ect.i ons  . 

To b e g i n ,  I want t o  examine a  sample d i a l o g  
between two peop le ,  an  e x p e r t  and a n  a p p r e n t i c e ,  
c o o p e r a t i n g  to complete a t a s k .  It i l l h s t r a t e s  
s e v e r a l  i m p o r t a n t  a s p e c t s  o f  t h e  r o l e  o f  f o c u s i n g  
i n  communication. The sample comes from a  c o r p u s  
o f  t a s k - o r i e n t e d  d i a l o g s  c o l l e c t e d  i n  s i t u a t i o n s  
s i m u l a t i n q  d i r e c t  i n t e r a c t i o n  between a  person and 
a computer  (Grosz, 1977; Deutsch, 1974). The 
p a r t i c u l a r  t a s k  be ing  performed is d i sassembly  o f  
an a i r  compressor .  

( 1 )  E: F i r s t  you have t o  remove t h e  f lywheel .  
( 2 )  A: How do I remove t h e  f lywheel?  
( 3 )  E: First, l oosen  t h e  t w o  a l l e n  head setscrews 

h o l d i n g  it t o  t h e  s h a f t ,  t h e n  p u l l  i t  o f f .  
( 4 )  A:  OK. 
( 5 )  I can o n l y  f i n d  one screw. Where's the  

o t h e r  one? 
( 6 )  E: On t h e  hub df' t h e  f lywhee l .  
( 7 )  A: T h a t ' s  t h e  one I found.  Whe~e~s t h e  o t h e r  

one? 
(8) E: About n i n e t y  d e g r e e s  plound the hub from 

t h e  first one. 
( 9 )  A: J don ' t  unders t and .  I can o n l y  f i n d  me .  

Oh wait, yes  I t h i n k ,  I was on t h e  wrong 
-------- wheel.  

Although I vlll c o n c e n t r a t e  on d i a l o g ,  much o f  
what I have  t o  s a y  carrie$ o v e r  t o  o t h e r  forms bf 
d i s c o u r s e .  

For most o f  t h e s e  d i a l o g s  t h e  e x p e r t  and 
appren&e had o n l y  l i m i t e d  v i s u a l  c o n t a c t .  paper .  



%ow me what, you are doing.  
I was on t h e  Woe wheel- and I can  find 
them both now. 
The t o o l  I have  i? awkward, Is t h e r e  
ano ther  t o o l  t h a t  I cohld use i n s t e a d ?  
Show mc t h e  t o o l  you a r e  us ing.  
OK. 
Are you s u r e  you a r e  u s i n g  t h e  r i g h t  s i z e  
key? 
1'11 t r y  sQme otheks .  
I found an a n g l e  I can q e t  a t  it. 
The two 'screws a r e  l o o s e ,  but I ' m  having 
t r o u b l e  g e t t i n g  t h e  wheel o f f .  
Use t h e  wheelpul ler .  Do you know how t o  
use  i t ?  
No. 
'Do you knod what i t  looks  l i k e ?  
y e s .  
Show i t  t o  me p lease .  
OK 
Good. Loosen t h e  sarew i n  t h e  c e n t e r  and 
p l a c e  t h e  jaws around t h e  hub o f  t h e  
wheel, then t i g h t e n  t h e  screw o n t o  t h e  
c e n t e r  of t h e  s h a f t .  The wheel should 
s l i d e  o f f .  

F i r s t ,  cons ide r  t h e  use  of1  t h e  phrase  " the  
two 3cre*wsn i n  ( 18) t o  P e f e r  t o  t h e  two setscrews 
holding t h e  p u l l e y  on i t s  s h a f t  and t h e  u s e  o f  t h e  
phrases  " the  screw i n  t h e  sehtern and nthe .screwn 
in (25)  t o  r e f e r  t o  a p e r t  o f  t h e  whee lpu l l e r .  5 
S ince  most o b j e c t s  do not  have proper  names, 
d e f i n i t e  d e s c r i p t i o n s  ar= a primary means of  
i d e n t i f y i n g o b j ~ t s .  However, a s  i n  t h i s  d i a l o g ,  
t h e  same d e s c r i p t i o n  my be use4 t o  i d e n t i f y  
d i f f e r e r n t c  o b j e c t s  a t  d i f f e r e n t  times. When (25)  
was u t t e r e d ,  t h e  Two screws mentioned i n  ( 3 )  
through (18) were t h e  most r e c e n t l y  mentioned 
o b j e c t b t h a t  c o u l d ' b e  ~ e f e r r e d  t o  by a phrase  such 
as " t h e  screwn,  but  they were no longer  focused on 
by t h e  d i a l o g  p a r t i c i p a n t s  -- they were no longer  
re levanp t o  e i t h e r  t h e  d i a l o g  o r  t h e  t a s k  - and 
hence were n o t  cons ide red  as p o s s i b l e  r e f e r e n t s  
f o r  e i t b e r  n t h e  sc rew i n  t h e  c e n t e r n  o r  " the  
screw* i n  (25 ) .  

One can see i n  t h i s  example t h a t  t h e  most 
r e c d n t l y  mehtianed ob jkc t t h a t  satisfies a 
d e s c p i p t i o n  may n o t  be t h e  o b j e c t  i d e n t i f i e d  by 
t h a t  desc r ip tdon .  What e n t i t i e s  a speaker  and 
h e a r e r  a r p  focused on ing luences  both t h e  k i n d s  o f  
d e s c r i p t i o n s  they u s e  arid how t h e i r  d e s c r i p t i o n s  
are i n t e r p r e t e d .  I n  u t t e r a n c e  ( 3 ) ,  t h e  e x p e r t  
i n d i c a t e s  t h a t  he is focused on,  and concurPent ly  
g e t s  t h e  a p p r e n t i c e  t o  focus on ,  t h e  two sub tasks  
involved i n  removing t h e  pu l l ey .  In  p a r t i c u l a r ,  
t h e  two a& head se t sc rews  involved i n  t h e  f i r s t  
t a s k  are brought i n t o  focus; they c o n t i n u e  to  be 
i n  focus  through tBe first p a r t  o f  ( 1 8 ) .  The 
i n i t i a l  c l a u s e  o f  (181 i n d i c a t e s  t h e  completion of 
t h e  t a s k  i n v o l v i n g  t h e  screws and hence s u g g e s t s  
t h a t  t h e  a p p r e n t i c e  w i l l  shif t  h e r  a t t e n t i o n  t o  
some new t a 8 k  ( she  might n o t  -- she could  still  
s a y  something more about t h e  screws) .  She does  

-------- 
The modifying phrase  " in  t h e  c e n t e r n  does  n o t  

u ~ s t i n g u i s h  t h e  mair wineelpuller screw from t h e  
setscrews, but  from o t h e r  screws t h a t  are p a r t  o f  
t h e  whee lpu l l e r .  

mqke suoh a s h i f t  i n  t h e  second c l a u s e  o f  (18) 
("but I ' m  having t r o u b l e  g e t t i n g  t h e  wheel off " ) ,  
In (191, t h e  e x p e r t  Lndjaates t h a t  he  h a s  followed 
t h i s  a h i f t  (no te  t h a t  he might have asked a 
q u e s t i o n  about  t h e  ticrews -- e.g., "How l o o s e  are 
they?" -- and the reby  aon t ihued  t o  focus  on them 
and t h e  a s s o c i a t e d  t a s k )  and narrows f o o u s i n g  fbom 
t h e  task sf re&oving t h e  f l y v h e d l  t o  a p a r t i c u l a r  
t o o l  involved i n  t h a t  t a s k .  I n  t h i s  u o n t e x t ,  it 
is c l e a r  t h a t  t h e  ph.*aae "bhe s o r e r N  callnot refer 
t o  e i t h e r  o f  h e  s e t s c r e w s ,  b u t  must refer t o  
something else. k 

This  d i a l o g  a l s o  i n d u a t e s  some o f  t h e  waya 
i n  which focus ing  is  manipulated i n  a d i a l o g ,  I n  
p a r t i a u l a r ,  i t  i l l u s t r a t e s  hay t h e  s t r u c t u r e  o f  
t h e  e n t i t i e s  being d i s c u s s e d  ( t h e  'domain') 
i n f l u e n c e s  focus ing  and hence t h e  s t r u c t u r e  o f  t h e  
d i s c o u r s e .  The d i a l o g  concerns  t h e  p e r  formanoe of 
a ,task; i ts t o p i c  is t h a t  t a s k .  As a r e s u l t ,  t h e  
way i n  which t h e  a p p r e n t i c e  and e x p e r t  f o c u s ,  and 
hence t h e  s t r u c t w e  o f  t h e  a i a l o g ,  are c l o s e l y  
l i n k e d  t o  t h e  s t r u c t u r e  o f  t h e  t a s k .  InformatJon 
about t h e  s t r u c t u r e  o f  e n t i t i e s  t h e  domain 
prov ides  one kind o f  c l u e  t o  how f o c u s i n g  can 
change. What about g e n e r a l  l i n g u i s t i c  c l u e s  t o  
focus ing?  Wk;at i n f o r m a t i o n  i n  words themselves  o r  
i n  w-ntence s t r u c t u r e  c a n  l a f l u e n c e  focus inq?  The 
u s e  of  "butn in (18)  i l l u s t r a t e s  one kind of  
l i n g u i s t i c  c l u e  to focus. The i n d i c a t i d n  o f  
c o n t r a s t  sugges t s  a s h i f t i n g  o f  f o c u s  t o  t h e  
e n t i t i e s  M s c r i b e d  i n  t h &  c l a u s e  fo l lowing  t h e  
"bu tw.  In f a c t ,  t h i s  s h i f t  does  occur  and t h e  
remainder o f  th4  fragment cdn e r n s  t h i n g s  involved 
w i t h  "ge t t i r fg  t h e  wheel o f f w  8 

The fins$ p o i n t  I want t o  make w i t h  r e s p e c t  
t o  t h i s  fragment conherns  the r e l a t i o n s h i p  between 
how t h e  speaker and W a r e r  a r e  focused and how 
d i f k r p n c e s  i n  focuaing a f f e c t  unders tanding.  It 

iearly c r u c i a l  f o r  speaker and h e a r e r  t o  be 
a -- t o  d i s t i n g u i s h  t h e i r  own b e l i e f s  from each iw 

- I s .  What about  focus?  ' I am concerned here.  
TWL with  t h e  c o n s i s t e n t  d i f f e r e n c e  i n  focus ing  

-------- 
It J is i n t e r e s t i n g  t h a t  some people who a r e  n o t  

familiar wi th  t h e  compressor o r  whee lpu l l e r  f i n d  
t h i s  sequence confus ing:  (18) seems t o  end any 
concern w i t h  screws and hence (25)  is 
u n i n t e l l i g i b l e .  One must know -- or i n f e r  -- t h a t  
t h e  w h e w l l e r  has  a scrsw f o r  t h e  s t a t e m e n t  t o  
hake  sense .  

The concept  o f  s t r u c t u r e  u s e d  h e r e  is s i m i l a r  t o  
t h a t  i n  Levy (1977), but  d i & e r e n t  from t h a t  i n  
work on s t o r y  and t e x t  grammars ( c f .  vanDijk 1972; 
Rumelhart 1975). I n  p a r t i c u l a r ,  I am no t  
i n t e r e s t e d  i n  such t h i n g s  as g e n e r a t i n g  o r  
r e c o g n i z i n g  a v a l i d  d i a l o g  ( t h e  analogy t o  
s e n t e n c e  grammars), but  r a t h e r  i n  t h o s e  dynamic 
a s p e c t s  o f  j n t e r s e n t a n t i a l  r e l a t i o n s h i p s  suoh as 
f o c u s i n g  t h a t  i n f l u e n c e  t h e  i n t e r p r e t a t i o n  and 
g e n e r a t i o n  o f  u t t e r a n c e s  i n  a d i a l o g .  

One o f  t h e  key open problems f o r  i n c o r p o r a t i n g  
focus ing  mechanisms i n  n a t u r a l  language p r o c e s s i n g  
sys tems  i s  i d e n t i f y i n g  t h e  d i f f e r e n t  k i n d s  of 
c l u e s  t o  focusing and how they  i n t e r a c t .  Some 
a s p e c t s  of t h i s  problem are d i s c u s s e d  i n  
S e c t i o n  D. 
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t h a t  r e a u l t s  f r o m  t h e  speaker being one s t e p  ahead 
of  t h e  h e a r e r  ( c l o s i n g  t h i a  gap is one g o a l  o f  a n  
u t t e r a n c e )  , b u t  r a t h e r  wLth whether speaker and 
h e a r e r  purposeky mainta in  d i f f e r e n c e s  i n  f w u s i n g  
over  s e v e r a l  i n t e r a c t i o n s  (aa t h e y  do wi th  
b e l i e f a ) .  An a n a l y s i s  of t h e  d i a l o g 8  we c o l l e c t e d  
i n d i c a t e s  t h a t ,  i n  most a p s e s ,  whether oP n o t  a 
speaker and h e a r e r  a r e  f txused  s i m i l a r l y ,  t h e y  
speak as though t h e y  were. Speakdr aqd h e a r e r  
assume a common focus ; they u s u a l l y  do n o t  have 
d i s t i n c t  mockla o f  each o t h e r ' s  focus. That- is, 
t h e  speaker assumes t h a t  t h e  heare? i n  
unders ta  d ing  an u t t e r a n c e  haq followed any s h i f t  S i n  focu i n d i c a t e d  by t h a t  u t t e r a n c e  and is, t o  
t h e  e x t e n t  i t  matters, focused on t h e  e n t i t i q g  t h e  
speaker in tended  (*om the  pe rspec t iSe  t h e  speaker  
in tended) .  It is only  when a d i f f e r e n c e  i n  
foAusing r e s u l t s  i n  some f a i r l y  major 
i n c o m p a t i b i l i t y  t h a t  a problem is de tec ted .  The 
in terchange i n  ( 5 )  through ( 11 ) , i l l u s t r a t e s  what 
happens when t h e  two p a r t i c i p a n t s  i n  a d i a l o g  
be l i eve  e r r o n e o w l y  t h a t  t h e y  are f o c w e d  on t h e  
same e n t i t y .  I n i t i a l l y ,  the a p p r e n t i c e  is  focused 
on t h e  motor pu l l ey ,  which s h e  t h t n b  i s  t h e  
flywheel.  Becape t h e  e x p e r t  i s  n o t  aware o f  t h i s  
(he probably a b e a n l t  even cons ide r  t h e  
p o s s i b i l i t y ) ,  h i s  responses  are n o t  ve ry  h e l p f u l .  

One orf the key ways i n  which t h e  i n f l u e n c e  of 
focusing on d i a l o g  is mani fes t  is  i n  t n e  d e f i n i t e  
d e s c r i p t i o n s  used. There is a two-way i n t e r a c t i o n  
between d e f i n i t e  d e s c r i p t i o n s  and focusing:  what 
e n t i t i e s  a speaker ana b e a r e r  c o n c e n t r a t e  on (and 
from what p e r s p e c t i v e s )  i n f l u e n c e s  how t h e y  
desc r ibe  e n t i t i e s ,  and how e n t i t i e s  a r e  desc r ibed  
i n f l u e n c e s  how t h e  speaker and h e a r e r  con t inue  t o  
focus t h e i r  a t t e n t i o n .  Two s p e c i f i c  problems 
r e l a t i n g  to  d e s c r i p t i o n s  are s t r o n g l y  in f luenced  
by focusing.  From t h e  speaker  's p e r s p e c t i v e ,  
t h e r e  is  t h e  problem o f  what t o  inc lude  i n  a 
d e s c r i p t i b n .  From t h e  h e a r e r ' s  p e r s p e c t i v e ,  t h e r e  
is t h e  problem o f  w h a t  t o  do  when a d e s c r i p t i o n  
doesn ' t  correspond t o  any known e n t i t y ,  when il 
doesn ' t  %atchn anything.  

1. Genera t inq m c r i ~ t i o n g  

Three f a c t o r s  t h a t  i n f l u e n c e  the 
product ion o f  a description are: t h e  in fo rmat ioh  
speaker and hearer s h a r e  about t h e  e n t i t y  be ing  
desc r ibed ,  t h e  perspec t i v e s  t h e y  have on i t  , and 
t h e  use  of redundancy. Tke fo l lowing fragment o f  
d i a l o g  i l l u s t r a t e s  t h e  first two o f  t h e s e  
f a c t o r s .  9 

E: OK. Now we need to  a t t a c h  t h e  condu i t  t o  
t h e  motor, The condui t  is g o v e r a  
arcrundfihJtwiresthatm&A&= 
workinn -1ier. There is  a smal l  
p a r t  . . . oh b r o t h e r  

A: Now wait a s . . . t h e  condui t  is t h e  cover  
t o  t h e  wires? 

E: Yea and . . . -------- 
This  segment a l s o  i l l u s t r a t e s  t h e  coopera t ive  

na tu re  of  task-or iented  d ia logs :  t h e  two 
p a r t i c i p a n t s  work t o g e t h e r  t o  ach ieve  a shared  
g o a l  oE i d e n t i f y i n g  t h e  o b j e c t  t h e  e x p e r t  wants 
t h e  a p p r e n t i c e  t o  l o c a t e .  

A: Oh I sea, t h a r e ? s  a p a r t  t h a t  . . .a p a r t  
t h a t ' s  auppoaed to  go  o v w  it. 

E: Yes. 
A: I see . . . it &g&.l\wt.J&&cig&ahaDa 

too .  Ah hph! Yea. 
E: Wonderfu-l, a i n c e  nSrf; k m  &,I 

desoribemoart,,. 

The problem t h a t  arises h e r e  is t h a t  
t h e r e  is  no s imple  shape-based d e s c r  i p t i a n  f o r  t h e  
o b j e c t  t h e  e x p e r t  needs  t o  i d e n t i f y ,  s6 he must 
f i n d  some o t h e r  shared in fo rmat ion  on u h w h  t o  
base  h i s  d e s o r i p t i o n  ( o f .  Downing, 1977; 
Chafe, 1977). The problim is compl4.oated because 
t h e  qxper t  and appren t ibe  do n o t  s h a r e  a v i s u a l  
f i e l d .  If t h e y  d i d ,  t h e  e x p e r t  could p o i h .  ( i f  
they  and t h e  o b j e c t  be ing po in ted  a t  were a l l  i n  
t h e  same l o c a t i o n )  o r  use  r e l a t i v e  l o c a t i o n  \&.g., 
"Lt I s  nex t  t o  the rod-handled s c r e w d r i v e r n ) .  The 
e x p e r t ' s  s o l u t i o n  i n  t h i s  case is t o  anchor t h e  
d e s c r i p t i o n  on t h e  b a d i s  of a p a s t  ' ,act ion t h e  
a p p r e n t i c e  performell and t h e n  t o  d e s c r i b e  t h e  
obJec t  f u n c t i o n a l l y  i . . ,  t o  d e s c r i b e  its 
func t ion  r a t h e r  than  its shape) .  Funct ional  
d e s c r i p t i o n s  o f t e n  enab le  bypass ing o t h e r  more 
complex d e s c r i p t i o n s .  The s t a t e m e n t  "it i s  used 
f o r  doing xtr o r  "it has  t h e  r i g h t  shape f o r  doing 
xn may be used t o  c o m u n i c a t e  complex shapes  and 
s t r u c t u r e s .  A s  a lways,  t he  s u c c e s s  o f  such 
d e s c r i p t i o n s  depends on t h e  Bt3arer1s a b i l i t y  t o  
determine what such a n  o b j e c t  is  l i k e ,  o r  t o  p i c k  
out  t h e  o b j e c t  from a se t .  

The fragment a lsoe  i l l u s t r a t e s  t h e  
problema tAat arise when two part3.cipanda i n  e 
d i a l o g  have d i f f e r e n t  p e r b p e c t i v e s  on what is 
being d e s c r i b e d .  The e x & r t t  s o r i e n t a t i o n  is  
b a s i c a l l y  f u n c t i o n a l ;  4e h a s  a model o f  whgt is 

a, o f  how t h e  compressor works, and of' how 
It goes  t o g e t h e r .  H i s  d e s c r i p t i o n s  a r e  based on 
t h i b  model. The a p p r e n t i c e ' s  o r i e n t a t i o n  is  
b a s i c a l l y  vi%ual o r  shape-based, He can see t h e  
p a r t s  and c a n  t e l l  by t r y i n g  whether they f i t .  
This  d i sc repancy  is even clearer i n  t h e  fo l lowing  
fragment , where from t h e  f u n c t i o n a l  perspsc  t i v e  o f  
t h e  e x p e r t  we  get t h e  d e s c r i p t i o h s  npumgw and 
wcool lng  f i n s w ,  while from t h e  shape-based 
p e r s p e c t i v e  o f  t h e  a p p r e n t i c e ,  t h e  same o b j e c t s  
a r e  d e s c r i b e d  as " t h i n g  wi th  f l a n g e s n  and " l i t t l e  
r ibby  t h i n g s n  : 

E: Remove t h e  pump and t h e  b e l t .  
A: Is - t h i s  t h i u  f l a n n e s  bfi t h e  pump? 
9: Point  a t  " the  t h i n g  wi th  f l a n g e s  on itw 

please .  
A: I ' m  p o i n t i n g  at t h e  t h i n g  wi th  f l angea  on i t .  

These JJ&& r i b b y  are f l a n g e s .  
E: Yes, t h e  t h i n g  you are p o i n t i n g  at  i s  t h e  

pump. The l i t t l e  r i b b y  t h i n g a  are _cool.irzer 
xim* 

In t h i s  fragment,  one can  see t h e  e x p e r t  and 
a p p r e n t i c e  working toward a shared  view, t r y i n g  -to 

-.c-----.l 

Rubin (1978) d e s o r i b e s  ~ p a t i a l  and temporal  
conmonality between speaker and h e a r e r  as two 
dimensions a l o n g  which language exper iences  may 
d i f f e r  and c o n s i  d e r a  how t h e s e  d i  mensiona affect 
t h e  i n t e r p r e t a t i o n  o f  d e i c c i c  expresBions.  



establiM, o r  oheck t h a t  t h e y  have est'ablis d, a 
common refer& ahd hence a comrhon focus.  Po An 
i m g l i o i t  g o a l  i n  a d l a l o g  is t o  e a t a b l i s h  t h i s  
commonality -- t h e  e f f o r t  t h i s  r e q u i r e s  is very  
cleqr here.  One of t h e  ways i n  which 
m i s w d e r s t a n d i n g s  arise irB when t h e  p a r t i o i p a n t s  
i n  a d i a l o g  f a i l  t o  e a t a b l i s h  t h i s  commonality bcft 
j&$& they  bave ( t h i s  happened with t h e  f m h e e l  
and motor p u l l e y  i n  t h e  i n i t i a l  d i a l o g  f ragment) .  
Not only do such mismatcnbs occur ,  t h e y  are 
d i f f i c u l t  t o  d e t e c t  and o f l e n  go unnot iced u n t i l  a 
f a i r l y  major problem arises. 

A f u r t h e r  problem t h a t  a r i s e s  I n  
producing a description 1s dec id ing  how much 
in fo rmat ion  t o  inc lude  i n  it. The l i n g u i s t i c  
d e s c r i p t i o n  o f  an  o b j e c t  m u s t  d i s t i n g u i s h  i t  from 
a 2 1  0th s c u r r e n t l y  focused on by t h e  s p e a k r  and 
hearer ."  But t h e  s i t u a t i o n  i s  more complicated 
t h a n  t h i s ,  It is  a l g a r  from an a n a l y s i s  of t h e  
t a sk-or ien ted  d i a l o g s  and *om o t h e r  d a t a  
( F r e e d l e ,  1972) t h a t  t h e  d e s c r i p t i o n  o f  an  obJec t 
seldom c o n t a i n s  o n l y  t h e  minimal amount o f  
in fo rmat ion  neaessa ry  t o  d i s  t i n q u i s h  it . 
D e s c r i p t i o  lLke t h e  rest o f  language,  are o f t e n  
redundant  .lgl What a p p e a r s  t o  be  t h e  c a s e  f o r  
p h y s i c a l  o b j e o t s  i s  t h e  t h e  speaker d e s c r i b e s  a n  
objec-t n o t  i h  t h e  minimum number o f  , b i t s 9  of 
informat iPa:  bu t  rather i n  a mmrter t h a t  w i l l  
e n a b l e  t h e  hearep t o  l o c a t e  t h e  o b j e c t  as q u i c k l y  
as p o s s i b l e .  Clear d i s t i n g u i s h i n g  f e a t u r e s  ( e  .g., 
c o l o r ,  s i z e ,  and shape)  are p a r t  cf a d e s e r i p t i a n  
p r e c i s e l y  because t h e y  e l i m i n a t e  l a r g e  numbers o f  
wrong a b j e c t s  a n d  hence h e l p  t h e  h e a r e r  t o  i s o l a t e  
t h e  c o r r e c t  o b j e c t  more quiokly .  

The u s e  o f  redundant  in fo rmat ion  (and 
no t  Jyt d i s t i n g u i s h i n g  in fo rmat ion)  t o  speed up 
the s e a r c h  f o r  a r e f e r e n t  c a n  be seen e a s i l y  from 
an example. I f  someme a s k s  What t o o l  should I 
use?" t h e  response nThe redrhandled one." may 
n o t  be s a t i s f a k t o r y  even i f  t h e r e  is o n l y  one red- 
handled t o o l ,  because p rocess ing  such a 

-------- 
'I There is  a c l e a r  i n d i c a t i o n  a t  t h e  end o f  t h e  
p rev ious  fragment t h a t  t h e  e x p e r t  r e a l i z e s  t h e  
importance o f  shape i n  t h e  a p p r e n t i c e  l s 
o r i e n t a t i o n :  he s a y s  he d i d n ' t  know how t o  
d e s c r i b e  t h e  p a r t ,  a p p a r e n t l y  meaning that  he 
d i d n l t  have a d e s c r i p t i o n  o f  i ts shape (he d i d  
d e s c r i b e  it f u n c t i o n a l l y  and i n  f a c t  t h a t  seems t o  
have worked just f i n e ) .  

I* Olson (1970) haa shown t h a t o  t h e  d e s c r i p t i o n  o f  
an o b j e c t  changes depending on t h e  surrounding 
o b j e c t s  from which i t  must be d i s t i n g u i s h e d ,  For 
example, t h e  same f l a t ,  round,  white o b j e c t  was 
desc r ibed  a s  " the  round onen m n  a f l a t ,  square  
o b j e o t  o f  similar size and m a t e r i a l  was p r e s e n t  
b u t  a s  " the  white onen when a s i m i l a r l y  shaped but 
b lack  o b j e c t  w a s  p r e s e n t .  The importance o f  
c o n t r a s t  f o r  d i s t i n g u i s h i n g  objeo ts is  W e l l  
e s t a b l i s h e d  i n  v i s i o n  r e s e a r c h  (e.g., 
Gregory, 1966). Comparison o f  d i f f e r e n c e s  h a s  
a l s o  played a c r u c i a l  r o l e  i n  computer programs 
t h a t  reason a n a l o g i c a l l y  (Evans, 1963 ; similar 
strategies a r e  used i n  Winston, 1970). 

l 3  Olaon, 1970, p .266, c o m e n t a  on t h i s  phenomenon 
and on the need f o r  f u r t h e r  i n v e s t i g a t i o n  o f  it. 

d e a c r i p t i o q  brequires a o n a i d e r i n g  LOO many 
a l t e r n a t i v e s .  The p h r a s e  t h e  red-handled 
sc rewdr ive r  is mone h e l p f u l ,  because i t  l i m i t s  
W e  s e a r c h  t o  ac rewdr ive rs .  In g i v i n g  a 
d e s c r i p t i o n  t h a t  minimizes t h e  time i t  t a k e s  t h e  
h e a r e r  t o  i d e n t i f y  the r e f e r e n t  o f  a r e f e r r i n g  
expresa lon ,  a balance  must be reached.  Too much 
in fo rmat ion  is a9 harmful  as too l i t t l e ,  s i n a e  a l l  
p a r t s  o f  t h e  d e s c r i p t i o n  must be p r o c e h ~ e d  t o  make 
s u r e  t h e  o b j e c t  i s  t h e  c o r r e d t  one. Furthermore,  
t h e  h e a r e r  may wonder * e t h e r  he  is mLstaken i f  he 
t h i n k s  h e  h a s  determined the r e f e r e n t  b u t  t h e r e  is 
more d e s c r i p t i o n  t o  p r o c e a s  . ( c f  &ice, 1975). 
Using t%o phrase, " the  red-handled ,screwdriver 
wit4 t h e  mall c N p  on t h e  bottom and a looae  
harldlell t o  i d e n t i f y  t h e  o n l y  red-handled 
screw drive^ w i l l  p robably  bo th  i n c r e a s e  t h e  
h e a r e r ' s  s e a r c h  time and aonf'use him. Rather  than 
a i n i f n i z e  e i t h e r  t h e  comaunication time ( i n c l u d i n g  
p r o c e s s i n g  of t h e  d e s o r i p t i o n )  or t h e  Bearch time 
a l o n e ,  t h e  combination o f  comnunication time and 
s e a r c h  time must be minimized. A speaker  should 
be redundant  o n l y  t o  t h e  degree  t h a t  redundancy 
r e d u c e s  t h e  t o t a l  time involved i n  i d e n t i f y f n g  t h e  
r e f e r e n t .  

As t h e  p reced ing  d i s c u s s i o n  i l l u s t r a t e s ,  
a major r o l e  or d e s c r i p t i o n s  i s  t o  p o i n t ;  t h e  
~ p e a k e r  i s  d i r e c t i n g  t h e  h e a r e r ' s  a t t e n t i o n  t o  
some e n t i t y .  For the  h e a r e r ,  focus ing  i s  c r u c i a l  
i n  p rov id ing  am smal l  set  o f  items from which t o  
&oose t h p t  e n t i t y .  Being a b l e  to  s o  rastript 
a t t e n t i o n  i s  necessa ry  m t b  f o r  i d e n t i f y i n g  t h e  
c o r r e d t  r e f e r e n t  (as t h e  i n t e r p r e t a t i o n  OF t h e  
p h r a s e  n t h e  screwn i n  t h e  initYal d i a l o g  f Y a p e n t  
i l l u s t r a t e s )  and c o n s t r a i n i n g  s e a r c h  time ( s e e  
Grosz 197T). 

One problem tha t  a r i s e s  f o r  a h e a r e r ,  
e s p e c i a l l y  a computer system i n  the r o l e  o f  
h e a r e r ,  is what t o  d o  when a r e f e r e n c e  d o e s  R B ~  
~ o r f e s p o n d , t o  (or match) any known e n t i t y .  If t h e  
d e s c r i p t i o n  s u f f i c e s  t o  d i s t i n g u i s h  t h e  e n t i t y  
be ing  , p o i n t e d  a t  from o t h e r s  t h a t  are c u r r e n t l y  
fdcused on, t h e n  t h e  mismatch d o e s  n o t  matter. 
But ,  what does  n s u f f i c e  t o  d i s t i n g u i s h n  mean? The 
q u e s t i o n  o f  what k ind  o f  mismatc? is s i g n i f i c a n t  
depends on more t h a n  t h e  e n t i t i e s  i n  focus .  For 
example, t h e  d i f f e r e n c e  between y e d o w  and g reen  
may n o t  m a t t e r  when a ye l low-g~een  s h i r t  is  be ing  
d i s t i n g u i s h e d  from a r e d  one; it does  matter when 
p i c k i h g  lemons. 

Is a d d i t i o n ,  t h e  h e a r e r  must d e c i d e  
wfie t h e r  o r  n o t  an i n e x a c t  match should  even be 
considered.  In t h e  u s u a l  use  o f  d e f i n i t e  
d e s c r i p t i o n s ,  t o  i d e n t i f y  some e n t i t y  i n  t h e  
domain of d i s c o u r s e ,  i n e x a c t  mat qhes are always 
hccep tab le .  Donellan ( 1966) d i s t i n g u i s h e s  t h i s  
r e f e r e n t i a l  use  from ah a t t r i b u t i v e  u s e  for h i c h  
an i n e x a c t  match is  n o t  p o s s i b l e :  "In t h e  
a t t r i b u t i v e  use ,  t h e  a t t r i b u t e  o f  be ing  t h e  so- 
and-so i s  a l l  i m p o r t a n t ,  whi le  i t  i s  n o t  i n  t h e  
r e f e r e n t i a l  usen (p.  102).  But t h e  d i s t i n c t i o n  i n  
t h e  terms t h a t  Qonnellan makes i t  p o s e s  a problem 
for" a hearer, s i n c e  i t  is t ,speaker ls i n t e n t  and 
n o t  t h e  speaker * s be l ie  fsV4 t h a t  d i s t i n g u i s h e s  



a t t r i b u t i v e  from r e f e r e n t i a l  uaea o f  a 
deaor ip t ion .  Thia means t h a t  t h e  h e a r e r  (whether 
a person o r  a oomputer ayatem) must  be a b l e  t o  
d e t e o t  t h i s  i n t e n t .  In a e r t a f n  oaaea ( f 6 r  
exrlmple d e a a r i p t i o n s  of en t i t ies  t h a t  do n o t  y e t  
e x i s t ] ,  t h e  a t t r i b u t i v e  uae i a  usuaaly  o l e a r .  Xn 
using t h e  phrase ,  " the  winner o f  t h e  1979 Nobel 
Peace P r i z e n ,  a speaker  is deaor ib ing  a person 
whose i d e n t i t y  i n  n o t  y e t  kapwn; t h e r  i a  no o t h e r  
way t o  deaor ibe  t h a t  per  am ( y e t  ) . There are 
o t h e r  i n s t a n a e s  i n  ,+hiah t h e  d i ~ t i n a t i o n  relies dn 
knowledge o u t s i d e  t h e  diakog i n  which the 
re ferenoe ocouP8 ( i n  g a r t i a u l a r  , what t h e  h e a r e r  
be l i avea  th@ spegkbr wants).  It aeems t h a t  for 
t h i a  problem t h e  d i a l o g  p a r t i c i p a n t s  m q t  r e l y  un 
t h e  p o t e n t i a l  f o r  c l w i , f i c ~ t i o n  a v a i l a b l e  i n  
h r t h e r  dialog. If a hearer llsisinter a n  
a t t r i b u t i v e  u s e  o f  a d e s c r i p t i o n ,  t h e  
a l p ~ i a l b l y  Andloate t h e  need f o r  an e x a c t  match. 

To summarize, t h e  importance of  focus ing  
t o  both t h e  i n t e r p r e t a t i o n  and t h e  genera t ion  o f  
d e f i n i t e  d e s o r i p t i o n s  comes from t h e  h i g h l i g h t i n g  
funct ion i t  serves. By s e p a r a t i n g  thoae items 
c u r r e n t l y  h i g h l i g h t e d  from thoae  t h a t  a r e n l  t , 
focusing p rov ides  a boundary around the e n t i t i e s  
from whioh t h e  e n t i t y  being e i t h e r  descr ibed o r  
i d e n t i f i e d  m u s t  be d i a t i n g u i s h e d .  For g e n e r a t i o n  
purposes, t h i s  boundary oi roumscr ibes  those  items 
from which t h e  e n t i t y  being desor ibed must be 
d i s t i n g u i s h e d ,  and thua  p rov ides  some means o f  
determining when a d e s c r i p t i o n  is p m p l e t e  enough. 
It i a  useful for  i h t e r p r e t a t i o n  i n  providing a 
amall set o f  items f r o m  which t o  choose. If a n  
exaok match cannot be found In  focus, it i s  
r e a s ~ n a b l e  t o  a s k  if any o f  t h e  items i n  focus  
comes c l o s e  t o  matching lthe d e f i n i t e  derscript ion 
and i f  s o ,  which i s  thw c l o s e s t .  

The major, i m p l i c a t i o n  o f  t h e  r o l e  'of focus ing  
i n  d i a l o g  f o r  a n a t u r a l  lan4uage process ing qystem 
is t h a t  such a system needs  mechanisms f o r  
focus ingo  I n  par t icul t t r , ,  suppose t h e  system h a s  a 
knowledge base which encodes t h e  por t ion  of t h e  
world t h e  syatem knowa abou t ,  and tha$ t h i s  
knowledge base  c o n t a i n s  formal elemgntrs which 
s t and  f o r u e n t i t i e s  i n  t h a t  world. Then t h e  system 
needs a means of h i g h l i g h t i n g  those  e lements  i n  
its knowledge baae t h a t  aorreapond t o  t h e  e n t i t i e s  
--...c----. 

l4 "A d e f i n i t e  description can  be used 
a t t r i b u t i v e l y  even &en t h e  epsaker b e l i e v e s  t h a b  
some p a P t i c u l a r  person f i t s  t h e  d e s c r i p t i o n ,  and 
it can be uaed r e f e r e n t i a l l y  i n  t h e  absenhe o f  
t h i s  belief'."(p. 111) 

There is, of  course ,  t h e  p o s s i t i i l i t y  t h a t  t h e  
speaker nreanf t o  s a y  1977, i n  which aasd a/he i s  
f iefer r ing (wrongly) t o  an  e x i s t i n g  en t i  t y ,  bu t  
then we are back with t h e  r e f e r e n t i a l  cam, 

' I have ignored a t h i r d  i s s u e  t h a t  arises when 
comider i r ig  a comput;er system f o r  n a t u r a l  language 
proceaaing: t h e  formalism uaed f o r  encoding 
knowledge i n  t h e  ayatem must be adequate for 
handl ing a t t r i b u t i v e  deacr ip t ior te .  For a 
diacusaion of  t h i a  i s s u e ,  aee Cohen, 1978 a d  
Webber , 1978. 

o u r r e n t l y  fwussd on and must be able bo th  t o  w e  
t h i a  h i g h l i g h t i n g  ( f o r  example, t o  i n t a r p r s t  and 
g e n e r a t e  d e s o r i p t i o n a )  and t o  ahange i t  
a p p r o p r i a t e l y  aa t h e  d i a l 0 6  progrebaea.  T h i s  
aeat!ion p m s e n t a  a e v e t a l  is$uea t h a t  a r i a s  i n  
c o n s t r u o t i n g  auch a computa t ional  model and f o r  
eaoh d i s c u s s e a  w h a t  a t r u c t u r e a  and procedures  are 
needed and what r e s e a r c h  i aauea  muat be reaolved.  

Grosz ( 1977) deaor ibea  focueing meohaniams 
inoorpora ted  i n  a ooplputer ayatem for 
unders t  anding t aak-or ien ted  d i a l o g 8  . Them 
ina lude  s t r u c t u r e s  f o r  h i g h l i g h t i n g  elements o f  a 
knowledge baae ,  o p e r a t i o n s  on t h o s e  a t r u c t u r e a ,  
procedure8 t h a t  use  them for i n t e r p m t i n g  d e f i n i t e  
noun ph tbses ,  and prooedures poor updat ing them. 
The implementat ion p rov ides  f o r  tk k i n d s  o f  
h i g h l i g h t i n g ,  e x p l i o i t  and ImpJ ic i t  and uaes  taak 
in format ion  t o  determine s h i f s s  i n  fwus. An 

d a t a  s t r u c t u r e  contaJna t h o s e  
e lements  t h a t  are r e l e v a n t  t o  t h e  i n t e r p r e t a t i o n  
of an u t t e r a n c e  because t h e y  have been dlaouaaed 
i n  t h e  preoeding d i a c o u ~ p e .  In  i d d i t i o n ,  t h e  
f m u a i n g  mechanisms prbvide  f o r  d i f  ferential 
acceaa  t o  c e r t a i n  informat i o n  a s s w i a t e d  w i t h  
t h e s e  elements. i n  p a r t i c u l a r ,  t h e  aubac t i o n a  and 
o b j w t s - i n v o l y b d  i n  a t a s k  are i m p l i o i t l y  
h i g h l i g h t a d  m e n e v e r  t h a t  task i a  highlighl$id. 
That i s ,  foaw o o n a i s t s  o f  those  e lements  
t h a t  a r e  r e l e v a n t  t o  t h e  i n ~ e r p r e t a t i o n  of  an  
u t t e r a n c e  because t h e y  gre c l o s e l y  oon c t s d  t o  
t a s k - r e l a t e d  e lements  i n  e x ~ l i c i t  focus .  PI 

There a r e  s e v e r a l  d i r e c t i o n s  i n  whiah thbpe 
mechanisms m u s t  be extended f o r  a system t o  be 
a b l e  t o  handle  t h e  g e n e r a l  problama posed by 
focusing &ad d e f i n i t e  d e a o r i p t i o a g  i n  d i a l o g .  
F i r s t ,  t h e  only  c l u e s  t o  how focvs ing  change3 taat 
have been  inoorpora ted  i n  t h e  system a r e  a l u e s  
based on shared  bowledge  about t h e  s t r u c t u r e  o f  
e n t i t i e s  i n  t h e  domain ( i n  p a r t i c u s a r ,  the 
s t r u c t u r e  o f  t h e  t a s k ) ;  l i n g u i s t i c  c l u e s  and t h e  
i n t e r a c t i o n  between. d i f f e r e n t  k inds  o f  c l u e s  
remain t o  be examined. Second, t h e  h i g h l i g h ~ i n g  
of e x p l i c i t  and i m p l i c i t  focus are used i n  
i n t e r p r e t i n g  d e f i n i t e  d e s c r i p t i o n s ,  but a n  e x a c t  
match is requ i red ;  t h e  q u e s t i a n  o f  what 
c o n s t i t u t e s  an i n e x a c t  match h a s  n o t  y e t  been 
faced.  Th i rd ,  a l though  t h e  h i g h l i g h t i n g  
s t r u c t u r e s  provide  f o r  focus ing  on d i f f e r e n t  
a s p e c t s  or a n  e n t i t y ,  t h e  deduct ioh r o u t i n e a  do 
not use thi"snformat1on i n  a c c e s s i n g  in fo rmat ion  
about an  e n t i t y  i n  focus. F i n a l l y ,  t h e  ques t ion  
o f  how the fbcuaing mechanisms i n t e r a c t  w i t h  
represc ln ta t ions  o f  b e l i e f  has n o t  been addressed.  
The fo l lowing s e c t i o n s  examine t h e  problems posed 
by eaoh o f  t h e s e  e x t e n s i o n s  i n  more d e t a i l .  

-----.I-- 

l7  Elementa i n  i m p l i c i t  focus  a r e  separa ted  from 
thdae is e x p l i c i t  focus  f o r  two reasons .  F i r s t ,  
t h e r e  a r e  n v u s  e n t i t i e a  i m p l i c i t l y  focuaed on 
i n  a d i a l o g ,  many o f  which a r e  never r e fe renced .  
Inc lud ing  the e lements  corresponding to such 
e n t i t i e a  i n  t h e  e x p l i c i t  focus d a t a  structure 
would o l u t t e r  i t ,  weakening i t a  h i g h l i g h t i n g  
func tian. Second, r e  f e rencea  t o  impl ic i t l \y  
focuaed e n t i t i e s  may i n d i c a t e  a s h i f t  o f  focus  t o  
those  e n t i t i e a ,  making it use fu l  t o  d i a t i n g u i a h  
auch c e f e r e n c e s  from o t h e r s .  

Administrator
Note
Not Clear in the Film



The pe rapea t ive  f r o m  which an e n t i t y  is 
viewed i n f l u e n c e s  how fur ther* in fo rma t ion  about  
t h a t  e n t i t y  is aooesssd.  The representation of  
focua presen ted  i n  Grosz ( 1977) a l lows  f o r  
d i f  f e r a n t d a l  access t o  p r o p e r t i e s  o f  an en tit^^ 
b u t  t h i s  addresses o n l y  one  p a r t  o f  t h e  problem. 
Using t h e  i n i t i a l  perapeut ive  f r o m  whkah an e n t i t y  
i a  viewed For d i f f e p e n t i a l  aoces s  doea n o t  r u l e  
o u t  oonnider ihg a aonoept d i f f e r s n t J y  from the  way 
it h a s  a l r e a d y  bean por t rayed .  In s t ead ,  it o r d e r s  
the  way i n  wpioh a s p w t a  of t h e  aonoept are t o  be 
bxamined. One of  t h e  problems t h i s  raises is  
deoid ing  when to  cons ide r  a swi t ch  i n  p e r s p e c t i v e ,  
when to abandon d e r i v i n g  p r o p e r t i e s  or ~ e a r a h i n g  
i t em8  i m p l i o i t l y  fooused by an i n i t i a l  p e r s p e c t i v e  
and examine o t h e r  asp-aots o f  t h e  e n t i t y .  

Another problem t h a t  relates t o  
pe rapsc t ive  is  how pe r spao t ive  i n f l u e n c e s  t h e  
p a r t i o u l a r  d a s a r i p t i o n  a speaker ohoosea. Does 
g l o b a l  foous g ive  dn i n d i c a t i o n  t o  a apeaker  of 
whioh p r o p e r t i e s  t o  ohooae? The preceding 
f'ragpaen ts of d i a l o g  contained sever  a1 examplas 
Lhab i l l u a t r a b e d  t h e  e f f e c t  o f  d i f f e r a n c e s  i n  how 
a speaker and hea re r  were focused on 
communication. This  sugges t s  t h a t  Focusing, 
though o f t e n  q u i t e  useful, can cause problems f o r  
people;  similar problems may be unavoidable i n  a 
mtural language processing system. 

An a d d i t i o n a l  a s p e c t  o f  focus  t h a t  h a s  
not y e t  been addressed is i ts  i n t e r a c t i o n  wi th  a 
r e p r e s e n t a t i o n  o f  b e I i a f s .  The diaLog fiagmen ts 
i n  t h e  s e c t i o n  on descript; ion pointed o u t  some o f  
t h e  problems t h a t  arise when t h e  two p a r t i c r p a n t s  
know d i f f e r e n t  t h i n g s  about  t h e  e n t i t y  be ing  
descr ibed  It is impor tan t ,  then ,  f w  a speaker  
t o  be a b l e  t o  s e p a r a t e  h i s  o m  b e l i e f s  f r o m  what 
he b e l i e v e s  h i s  h e a r e r  knows o r  b e l i e v e s .  It 
seems e q u a l l y  c l e a r  from t h e  d i a l o g s ,  however, 
t h a t  foclrusing is n o t  one of t h e  t h i n g s  t h a t  i s  
s e p a r a t e  f o r  t h e  two p a r t i c i p a n t s .  There i s  a 
pervasive assumpti on by speaker  and h e a r e r  t h a t  
t hey  s h a r e  a common focus ( t h i s  is. i n  f a c t ,  an 
important  p a r t  o f  how and why focus ing  works).  
The bxtens ion  t h a t  seems t o  be needed h e r e  is  t o  
have t h e  focus ing  mechanisms i n t e r a c t  wit6 an 
encoding o f  knowledge t h a t  d i s t i n g u i s h e s  be l i e  fs 

Il.c-----.- 

*O Fi l lmore  says, 

The p o i n t  is that whenever we p ick  a word o r  
phrase,  we au toma t i ca l ly  drag  a long  wi th  i t  
the  Larger c o n t e x t  o r  framework i n  te rms  o f  
which t h e  word or phrase  we have ahosen has  
an ~ n t e r p r e t a t i o n .  It i s  as i f  d e s c r i p t i o n s  
of t h e  meanings of e lements  must i d e n t i f y  
s imultaneously Mguren and "ground " . 

To s a y  it a g a i n ,  whenever we unders tand a 
l i n g u i s t i c  exp res s ion  o f  whatever so r t  , we 
have s imul taneous ly  a backeround scene and a 
pe r spea t ive  on t h a t  scene.  

2 1 Consequently, t h e  r e f e rence  r e s o l u t i o n  
mechanisms d i d  n o t  we t h i s  f e a t u r e .  

fe.g., Cohen 1978) r a t h e r  than,  as i s  now t h e  
case, with  some uniform encoding o f  knowledge t h a t  
does  n o t  d i a t i n g u l s h  between speaker  and h e a r e r .  

Facusing is t h e  a c t i v e  pmoesa ,  engaged i n  by 
the  p a r t i c i p a n t s  i n  a d i a l o g ,  of   on cent rating 
a t t e n t i o n  on o r  h i g h l i g h t i n g ,  a s u b s e t  of t h e i r  
ahared r e a l i t y .  Not only  does  i t  make 
o o m m ~ c a t i o n  more e f f i c r i en t ,  i t  makes 
c o n n u n i c a t ~ o n  poss ib l e .  Speaker and h e a r e r  can 
c o n a e n t r a t e  on a small p o r t i q n  o f  what t h e y  know 
and i g n o r e  t h e  rest. The importanoe o f  focus ing  
to oommunication is c l e a r l y  demonatrated by t h e  
d e f i n i t e  d e s c r i p t i o n s  t h a t  are used i n  d i a l d g .  
For a n a t u r a l -  language prooess ing  system bo c a r r y  
o n ,  a d i a l o g  w l t h  a person i t  m u t t  i nc lude  
mechani~ma t h a t  c ~ m p u t a t i o n a l l y  cap tu re  t h i a  
f a w i n g  prooess .  This p%psr h a s  examined t h e  
requi rements  de f i n i  t~ desar  i p t i o n s  impose on suah 
mechanisms, discussed focua ing  mechanisms included 
i n  a oomput er aystem f o r  unders tanding task-  
o r i e n t e d  d i a l o g ,  and i n d i c a t e d  f u t u r e  r e s e a r c h  
problems e n t a i l e d  i n  modeling t h e  focus ing  process  
more gene ra l ly .  
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Fi l lmore ,  1977~') 

The perapeot ive  from which an e n t i t y  is 
viewed in f luenoes  how f u r t h e r  informati-on about 
t h a t  e n t i t y  i a  accessed.  The r ep re sen t a t i on  of 
focus presented i n  6rosz  (1977) allows f o r  
d i f f e r e n t i a l  a cces s  t o  p rope r t i e s  o f  an  e n t i t p i  
but t h i s  addresses  only one p a r t  o f  t h e  problem. 
Uaing t h e  Y n i t i a l  perapeotive f r o m  which an e n t i t y  
l a  Viewed f o r  d i f f e r e n t i a l  access  does no t  r u l e  
ou t  consider ing a concept d i f f e r e n t l y  from t h e  way 
it has  alrea'cly been portrayed.  Ins tead,  it o r d e r s  
t h e  way i n  which a spec t s  o f  t h e  concept are t o  be 
examined. h e  o f  t h e  problems t h i s  raises is  
d e c i d i q  when t o  cons ider  a swltch i n  perspec t ive ,  
uh8n t o  abandon derivixig p r o p e r t i e s  o r  s e a r c u n g  
items ImplicitEy focused by an i n i t i a l  perspec t ive  
and examine o t h e r  aapeots  o f  t h e  e n t i t y .  

Another pmglem t h a t  r e l a t e s  t o  
pbr6pective is how perspec t ive  i n f l u e n w s  t h e  
p a r t i c u l a r  d e s c r i p t i o n  a speaker chooses, Does 
g loba l  focus g ive  an i t ld ibat ion t o  a speaker o f  
which p rope r t i e s  t o  choose? The preceding 
fragments o f  d i a l o g  contained s e v e r a l  examples 
t h a t  i l , l ua t r a t ed  t h e  e f f e c t  nf d i f f e r ences  i n  how 
a speaker and hearer  were focused on 
communica'tion. This suggests  t h a t  focbsing, 
though o f t e n  q u i t e  u s e f u l ,  can cause problems for 
people; similar problems may be unavoidable i n  a 
na tu ra l  language processing system. 

4 J z Q m 4 h U - m  

An a d d i t i o n a l  aspec t  o f  focus t h a t  has  
not yet  been addrkssed is its i n t e r a a t i o n  with a 
r ep r s sen t a t i on  o f  b e l i e f s  . The d i a log  fragments 
i n  t he  aecti-on on desc r ip t i on  pointed out some o f  
t h e  problems t h a t  arisa when t h e  two p a r t i c i p a n t s  
know d i f f e r e n t  t h i n g s  about t h e  e n t i t y  being 
described.  It i s  important,  then ,  f ~ r  a speaker 
t o  be a b l e  t o  s epa ra t e  h i s  own b e l i e f s  from what 
he be l ieves  h i s  heare r  knows o r  be l ieyes .  It 
seems equa l ly  c l e a r  from the  d i a logs ,  however, 
t h a t  focusing is n o t  one of  t h e  t h ings  t h a t  i s  
separate  f o r  t h e  two pa r t i o ipan t s .  Theze is a 
pervasive assumption by speaker and hearer  t h a t  
they sha re  a aomon focurr (this is, i n  f a c t ,  an 
important p a r t  o f  how and why focusing works). 
The extension that seem$ t o  be needed here  is  t o  
have t h e  foausing mechanisms i n t e r a c t  with a n  
encoding o f  knowledge t h a t  d i s t i n g u i s h e s  b e l i e f s  

-------- 
20 Fil lmore says , 

The p o i n t  i s  t h a t  whenever we pick a word o r  
phrase, we automat ical ly  d rag  along with i t  
the  l a r g e r  contex t  o r  framework i n  terms o f  
which t h e  word or phrase we have chosen has  
an i n t e r p r e t a t i o n .  It is a s  i f  d e s c r i p t i o n s  
of t h e  meanings of  elements musk i d e n t i f y  
simultaneously "flgurew and wgroundn, 

To say it again, whenever we understand a 
l i n g u i s t i c  express ion of whatevq  s o r t ,  w e  
have s imul taneously  a background scene and a 
perspec t ive  on t h a t  scene. 

21 Consequently, t h e  r e f e r ence  r e s o l u t  i o n  
mechanisms d i d  not use  t h i s  f ea tu re .  

(e.g,, Cohen 1978) r a t h e r  than,  as is ndw t h e  
oaae, w i t h  aome uniform encoding of knowledge t h a t  
does no t  d i s t i n g u i s h  between speaker and hearer .  

E= a!?mmY 
Focusing is t h e  a c t i v e  process ,  engaged i n  by 

t he  p a r t i c i p a n t s  i n  a d i a log ,  of coneent ra t inq  
a t t e n t i o n  on, o r  h igh l igh t ing ,  a subse t  6 f  t h e i r  
dhared r e a l i t y .  Not only does  i t  make 
conmunioation more e f f i c i e n t  , i t makes 
comunioa t ion  poss ib le .  Speaker and hearer  can 
conoentra te  Qa a s m a l l  por t ion  o f  what they know 
and ignore  t h e  rest.  The importance o f  focusing 
t o  comun ica t ion  is Qlearly demonstrated by t h e  
d e f i n i t e  d e s c r i p t i o n s  thaV a r e  used i n  d ia log .  
For a n a t u r a l  language processing system t o  c a r r y  
on a d i a log  with  a person i t  must include 
mechanisms t h a t  oomputationally cap ture  t h i s  
focusing process.  This paper h a s  examined the  
require me^ ts d e f i n i t e  d e s c r i p t i ~ n s  impose on such 
mechanisms, d i scussed  focusing mechaniams inol'lnded 
i n  a cbmputer system f o r  understanding task- 
o r ien ted  d i a l o g ,  and ind ica ted  fu tu re  rese8kch 
problems entailed i n  modeling t h e  focusing process 
more general ly .  
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Topic L e v e l s  

Joseph  E. Grimes 
C o r n e l l  U n i v e r s i t y  and 

Summer I n s t i t u t e  o f  L i n g u i s t i c s  

Now t h a t  t h e  s e n t e n c e  is no longe r  
t h e  edge o f  o u r  world we s e e  more c l e a r l y  
t h a n  eve r  how t o t a l l y  r e s p o n s i v e  speech  is 
t o  t h e  s i t u a t i o n  t h a t  c a l l s  i t  f o r t h  and 
t o  t h e  people  involved  i n  i t .  Bare  c o n t e n t  
is shaped and packaged t o  meet many 
r equ i r emen t s  a t  once.  

I have  t r i e d  t o  s o r t  o u t  two broad 
c a t e g o r i e s  o f  t h e s e  r e q u i r e m e n t s .  The 
f i r s t ,  c o h e s i o n ,  is h e a r e r  o r i e n t e d .  I t  is 
the ,  i n f l u e n c e  on form of  t h e  s p e a k e r ' s  own 
a s sumpt ions  a b o u t  what t h e  h e a r e r  knows a t  
each  i n s t a n t  o f  t h e  communication p r o c e s s .  
The second ,  s t a g i n g ,  is s p e a k e r  o r i e n t e d ,  
I t  r e f l e c t s  how t h e  s p e a k e r  c a l i b r a t e s  t h e  
importance o f  d i f f e r e n t  p a r t s  of  what he 
h imse l f  i n t e n d s  t o  say. I f i n d  i t  h e l p f u l  
t o  t i e  down t h e  d i s c u s s i o n  o f  bo th  
cohes ion  and s t a g i n g  t o  d i f f e r e n c e s  i n  
l i n g u i s t i c  form; t h e r e  may be o t h e r  
p s y c h o l o g i c a l  o r  p h i l o s o p h i c a l  o v e r t o n e s  
t o  c o h e s i o n  and s t a g i n g  t h a t  have  no such 
d i r e c t  r e p e r c u s s i o n s ,  b u t  g e t t i n g  a t  t h o s e  
o v e r t o n e s  is a n o t h e r  m a t t e r .  

One of  t h e  a r e a s  where we a r e  making 
p r o g r e s s  i n  t h e  l i n g u i s t i c  s t u d y  o f  
~ ~ S C Q U ~ S ~  is i n  s e e i n g  how s p e a k e r  and 
h e a r e r  a lways s e e k  a common ground of 
r e f e r e n c e .  T h i s  a r e a ,  however,  is h idden  
i n  a t e r m i n o l o g i c a l  t h i c k e t .  C h a r l e s  
Hocke'tt (1959.201 o r i g i n a l l y  i d e n t i f i e d  
it a s  t o p i c ,  i n  which,  i n  h i s  t e r m s ,  ' t h e  
speake r  announces  a  t o p i c  and then  s a y s  
something a b o u t  i t . '  ~ u k d e l  (1973) h a s  
fol lowed t h i s  usage,  and I t h i n k  i t  t h e  
b e s t  l a b e l  f o r  now even though i t  sets 
confused w i t h  t o p i c a l i z a t i o n ,  which may o r  
may n o t  be p a r t  o f  t h e  same package. Much 
e a r l i e r  some. )of t h e  Prague School 
t h e o r i s t s *  (summarized i n  Danes 19743 , and 
l a t e r  H a l l i d a y  (1967) ,  used - theme f o r  a  
s imi la r  c o n c e p t ,  and now Grosz (1977) h a s  
used focus f o r  something n o t  v e r y  
d i f f e r e n t .  Each o f  t h e s e  t h r e e  t ~ r a s ,  
t o p i c ,  theme,  and f o c u s ,  h a s  a l s o  been 
used f q  a t  l e a s t  two o t h e r  k i n d s  o f  
phenomena by r e p u t a b l e  1 i n g u i s t s ,  s o  
e v e n t u a l l y  we a r e  go ing  t o  have t o  p u t  
t o g e t h e r  a  road map t o  a l l  t h e  
a1 t e r n a t i v e s ;  bu t  j u s t  because  t h e  t e rms  
a r e  con fused  is no r ea son  t o  conc lude  t h a t  
no headway is  be ing  made. 

The i dea  t h a t  f arri g o i n g  t o  c o n t i n u e  
t o  r e f e r  t o  a s  t o  i c  is t h i s :  f o r  
communication t o  succee  --%I , s p e a k e r  and 
h e a r e r  have t o  e s t a b l i s h  common ground.  
This common ground is u s u a l l y  a presumed 
agreement  a b o u t  t h e  i d e n t i t y  of  c e r t a i n  
o b j e c t s  i n  t h e  r e a l  world. I t  may a l s o  be 
agreement a b o u t  c e r t a i n  e v e n t s  o r  about  
c e r t a i n  r e l a t i o n s  that h o l d .  A s  f a r  a s  its 
l i n g u i s t i c  e x p r e s s i o n  g o e s ,  I t h i n k  i t  
s i g n i f i c a n t  t h a t  i t s  formal  makeup a p p e a r s  
t o  r e v o l v e  around nominals  most o f  t h e  
t i m e ,  treating t h i ~ g s  t h a t  a r e  n o t  
n e c e s s a r i l y  o b j e c t s  a s  i f  t h e y  were .  

One r e a s o n  t h e  common ground 
phenodenon seems s o  i m p o r t a n t  is t h a t  
w i thou t  I t s  narrowing e f f e c t ,  t h e  h e a r e r  
might  n o t  be a$le t o  manage t h e  numerous 
seman t i c  a 1  t e r n a t i v e s  t h a t  cou ld  be 
developed from each e x p r e s s i o n  i n  t h e  text  
c o n s t r u c t e d  by t h e  s p e a k e r .  Gundel h a s  
po in t ed  o u t  t h e  u t i l i t y  i n  th i ' s  r e g a r d  o f  
a f o r m u l a t i o n  a t t empted  by S e a r l e  
(1969.126):  

For .any s p e a k e r  S ,  any  o b j e c t  X and 
any p r e d i c a t e  P,. i t  is a n e c e s s a r y  
c o n d i t i o n  o f  S 1 s  hav ing  p r e d i c a t e d  P 
of X i n  t h e  u t t e r a n c e  o f  a  s e n t e n c e  
c o n t a i n i n g  P ,  t h a t  X s h o u l d  have 
been s u c c e s s f u l l y  r e f e r r e d  t o  i n  
t h a t  u t t e r a n c e  and a1 1 t h e  
p r e s u p p o s i t i o n s  o f  P s h o u l d  be  t r u e  
o f  X. 

S e a r l e ' s  X is y e r y  much l i k e  what I 
am ca1l:ng t h e  t o p i c ,  i n  t h a t  u n l e s s  t h e  
h e a r e r  c a n  r e l a t e  t o  i t  r e f e r e n t i a l l y ,  h e  
can  n e i t h e r  a g r e e  n o r  d i s a g r e e  w i th  
whatever e l s e  may be s a i d  a b o u t  i t .  

Gundel i l l u s t r a t e s  how even  a n  
i s o l a t e d  s e n t e n c e  l i k e  George a t e  a p l a t e  - -  
of  shr imp c a n n o t  b e  a s s i m i l a t e d  a s  p a r t  o f  - 
a  r e a l  communication u n l e s s  t h e  h e a r e r  h a s  
some way o f  knowihg which o f  t h e  p e g p l e  
named George is being r e f e r r e d  t o ;  once  h e  
knows t h a t ,  he  can  r e a c t  w i t h  es he d i d  
o r  no he d i d n ' t  o r  o h ,  t h e  s i g n  5 a 
c o n X e I X a t i o n o f  T i i fo rmat ion  i n  memory 
(Winograd 1972) .  

Grosz  h a s  made a  u s e f u l  d i s t i n c t i o n  



between t h e  h e a r e r 1  s memory f o r  c o n c e p t s ,  
which t e n d s  t o  be  l ong  term and g l o b a l  t o  
a  t e x t ,  and  t h e  h e a r e r l s  memory f o r  
l i n g u i q t i c  form, which t e n d s  t b  he  s h o r t  
term and l o c a l  t o  a  segment of  t e x t .  Her 
d i s t i n c t i o n  i n t e r l o c k s  w i t h  t h e  one  
H a l l i d a y  and Hasan (1976)  make between 
r e f e r e n c e  and s u b s t i t u t i o n ,  What t h e y  
c a l l  r e f e r e n c e  i d e n t i f i e s  c o n c e p t s ,  
o b j e c t s  o u t s i d e  o f  l i rnguage,  and even 
p i e c e s  o f  l angvagb  i t s e l f ,  a s  t h e y  a r e  
mentioned once  t h e y  have  been in t roduce&.  
What t h e y  c a l l  s u b s t i t u t i o n  i n c l u d e s  
e l l i p s i s ;  i t  r e f e r s  t o  t h e  r e a c t i v a t i o n  o f  
s t r e t c h e s  o f  speech  Erom e a r l i e r  i n  t h e  
t e x t  i n  o r d e r  t o  t a l k  a b o u t  s i t u a t i o n s  
t h a t  have  n o t  a l r e a d y  been r e f e r r e d  t o ,  
b u t  whiqh have  enough Jn common w i t h  
o t h e r s  t h a t  have been  r e f e r r e d  t 6  t h a t  t h e  
same 1 i n g u i 3 t i c  e x p r e s s i o n  can  a p p l y  t o  
t h e  new s i t u a t i o n .  

I t  is t h e  f i r s t  o f  t h e s e ,  memory f o r  
concept ,  r a t h e r  Ghan form, from which t h e  
s p e a k e r  a p p e a r s  t o  t a k e  what he hopes  i s  
common ground between h i m s e l f  and h i s  
h e a ~ e r ,  T h i s  s e l e c t i o n  from t h e  f i e l d  
a v a i l a b l e  f o r  g l o b a l  r e f e r e n c e  is what i s  
behind G u n d e l 1 s  o b s e r v a t i o n  t h a t  t h e  t o p i c  
h a s  t o  be  a c c e s s i b l e  t o  t h e  h e a r e r .  (The 
most a c c e s s i b l e  t h i n g s  a r e  
c h a r a c t e r i s t i c a l l y  t h e  s t a n d a r d  e l e m e p t s  
o f  t h e  communication s i t u a t i o n :  - I ,  you, 
h e r e ,  and - now.) 

I n  t h e  c o u r s e  o f  a t e x t ,  be  i t  
monologue o r  d i a l o g u e ,  t h e  r e f e r e i t i a l  
common ground t h a t  is used a s  t h e  c o r e  of  
c o m m u n ~ c a t i o n  may change.  T h i s  is t r u e  o f  
t h e  g l o b a l  t o p i c  and a p p a s e n t l y  o f  l o c a l  
t o p i c s  a s  w e l l .  The i n i t i a l  c o r e  o f  
r e f e r e n c e  may be d e s i g n a t e d  v e r y  s i m p l y ,  
f o r  example by a s i n g l e  noun p h r a s e ,  w i t h  
no d i f f e r e n t i a t i o n  o f  p a r t s  ot f u n c t i o n s  
a t  t h e  beg inn ing .  Gundel even shows t h a t  
t h e  b p i c  o f  some s e n t e n c e s  may b e  
implicit, n o t  ment ioned i n  t h a t  s e n t e n c e ,  
b u t  n e v e r t h e l e s s  t o  be  t a k e n  i n t o  a c c o u n t  
i f  t h e  s e n t e n c e  is t o  make s e n s e .  

Once t h e  t o p i c  of  a  t e x t  is p u t  i n t o  
p l a y ,  t h a t  t o p i c  may be deve loped  i n  a t  
l e a s t  t h r e e  d i f f e r e n t  ways t h a t  have  been 
d e s c r i b e d  s o  f a r  i n  t h e  l i t e r a t u r e :  i t  may 
be expanded,  s h i f t e d ,  o  r s p l l t .  
Expansion adds  t h i n g s  t o  t h e  c o r e  o f  
r e f e r e n c e .  S h i f t  a d d s  new r e f e r e n t s  t o  
t h e  c o r e  and Xeaves o t h e r s  o f f ,  s o  t h a t  
what a s  t a k e n  a s  common ground a t  one  
p o i n t  i n  t h e  t e x t d i f f e r s f r o m w h a t w a s  
t a k e n  a s  common ground e a r l i e r .  S p l i t t i n g  
t h e  c o r e  r e s u l t s  i n  l o c a l  t o p i c s  b e h q  
b rough t  i p t o  p l a y  i n  r e l a t i o n  t o  g l o b a i  
t o p i c s ;  o r  r a t h e r ,  h i g h e r  l e v e l  t o p i c s  a r e  
s p l i t  i n t o  a h i g h e r  l e v e l  p a r t  and a lower  
l e v e l  p a r t ,  a  p r o c e s s  which i f  r e p e a t e d  
may y i e l d  more t h a r  two l e v e l s  i n  t h e  same 
t e x t  . 

Topic expans ion  is i l l u s t r a t e d  i n  a  
s t o r y  from Time magazine ( J u n e  21, 1976 
p .  5 6 ) .  The d-of t h e  issue n e e d s  t o  be  

t a k e n  a,$ t h e  i n i t i a l  t o p i c ;  t h e r e  is no 
o t h e r  common ground t o  beg i n  w i t h  between 
t h e  wri ter  and t h e  r e a d e r .  Thds is normal  
i n  news  s t o r i e s :  c o n s i d e r  how i m p o s s i b l e  
i t  is t o  a g r e e  o r  d i s a g r e e  w i t h  a n y t h i n g  
l i k e  - The G i a n t ?  b e a t  t h e  p o d g e r s  u n t i l  o n e  
knows t h e  o c c a s K  %e t i t l e  o f  t h i s  
p i e c e  is Teton:  E e w i t n e s s  t o  D i s a s t e r .  

-svgeog r aphy ,  For a r e a d e r  who know$ 
Teton  i d e n t i f i e s  a  p l a c e ,  w h i l e  f o r  one 
w h o o e s  n o t ,  t h e r e  is a t  l e a s t  a  good 
chance '  t h a t  i t  is a p l a c e  nan'te o r  t h e  name 
o f  a pe r son . ,  The i d e a  ' o f  r e f e r e n t i a l  
commonground g i v e s  u s  f o r  s t a r t e r s  a 
r e a s o n a b l e  g u e s s  a t  a n  e v e n t  t h a t  happened 
t h e  week b e f o r e  t h e  a p p e a r a n c e  o f  t h e  
magazine,  and p o s s i b l y  a  p l a c e ,  a s  a 
l i m l t i n g  f i e l d  w i t h i n  which t o  p l a c 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 s t  o f  t h e  m'essage. 

The t e x t  b e q i n s  w i t h  a pa rag raph  s e t  
o f f  i n  i t a l i c  t y p e  and q u o t a t i o n  marks ,  i n  
which t h e  s p e a k e r  is n o t  i d e n t i f i e d :  " T h i s  
wet p o t  on t h e  s i d e  o f  t h e  dam s t a r r e d  - - 
s p u r t  i n q  a  1 i t t l e - W a , t Y r  .\. T h e  noun 
p h r a s e  t x a t  b e g i n s  t h e  s e n t e n c e  is 
d e f i n i t e ,  a s  i s  t h e  dam c o n t a i n e d  w i t h i n  
i t .  The d e f i n i t e n e s s  here, s u g g e s t s  t h a t  
t h e  w r i t e r  e x p e c t s  t h e  r e a d e r  t o  be  a b l e  
t o  f l n d  t h e  r e f e r e n c e  becguse  i t  is  
a c c e s s i b l e  w i t h i n  t h e  l i m i t s  a lreaM s e t .  
I f  he  f o l l o w s  t h a t  s u g g e s t i o n  an8  t a k e s  
Te ton  a s  t h e  name o f  t h e  dam and a c c e p t s  

as.. i d e n t i f y i n g  something new w i t h i n  
f i e l d ,  h i s  r e f e r e n c e  succeeds .  (The - 

s i d e  is l e g i t i m a t e l y  d e f i n i t e  o n c e  w e  
i d e n t i f y  t h e  dam by what H a l l i d a y  and - Hasan c a r  l e x i c a l  c o h e s i o n ;  dams have  
s i d e s , )  As f a r  a s  p i n n i n g  down a  c o r e  o f  
r e f e r e n c e  is c o n c e r n e d ,  t h e  t e x t  so f a r  
h a s  i t s  t o p i c  b u i l t  up a s  c l e a r l y  a s  i f  
t h e  a r t i c l e  had begun much wore d u l l y ,  a s  
f o r  example L a s t  week a t  a  p l a c e  C a l l e d  
T e t o n  h h e r e  t h K i s T d G , -  a wet  s p o t  - -  - - - 
appeared ,  on i t s  s i d e .  --- 

The 
mothe r ,  
i u t h o r  i t 

t e x t  g  
Do you - 
. e s ? '  

o e s  on ".. . and 
t h i n k  we s h o r n  

I 

She  s a i d :  

I a sked  m 
i i o t i f y - t  I? e  - 

I I don1  t - - - 
t h i n k  ... I II Here t h e  ~ e r s o n  who-is makina 

~~- 

t h e  r e p o r t  is- men t i o n e i  e x p l i c i t l y  Lor th; 
f i r s t  t i m e ,  a s  is t h e  mother  t o  whom tbe 
q u e s t i o n  is a d d r e s s e d . . ~ h i s  complex o f  t h e  
o b s e r v e r s ,  t h e  wet  s p o t  on t h e  dam, t h e  
l o c a t i o n ,  and t h e  t i m e  p e r s i s t s  a s  t h e  
r e f e r e n t i a l  c o r e  o r  t o p i c  t h r o u g h  t h e  
courst2 o f  o v e r  a column. I t  is b u i l t , u p  by 
s m a l l  r e f e r e n c e s  t o  g i v e  An expanded 
t o p i c .  

Topic  s h i f t  d i f f e r s  from e x p a n s i o n  i n  
t h a t  some r e f e r e n t l a l  e l e m e n t s  a p p e a r  t o  
b e  dropped from t h e  t o p i c  a s  t h e  t e x t  
p r o g r e s s e s ;  some t h i n g s  t h a t  were t r e a t e d  
a s  p a r t  o f  t h e  common ground i n  t h e  
e a r l i e r  p a r t  o f  t h e  t e x t  a r e  n o t  s o  
t r e a t e d  l a t e r .  Schank (1977)  f o c u s e s  on 
t h e  i n t e r s e c t i o n  o f  t h e  re5kren t ia .1  f i e l d  
o f  one  s e n t e n c e  and t h a t  of its suc-r, 
and t r i e s  t o  d e f i n e  some ( b u t  n o t  a l l )  
ways i n  which t h a t  i n t e r s e c t i o n  r e l a t e s  
t o  t h e  r e f e r e n t i a l  f i e l d  of  t h e  n e x t  



s e n t e n c e .  H i s  i n i t i a l  d e f  i n i t f o n  o f  t o p i c  
a s  ' a n y  o b j e c t ,  p e r g o n ,  l o c a t i o n ,  a c t i o n ,  
s t a t e ,  or time t h q t  is ment ioned  i n  t h e  
s e n t e n c e  t o  b e  responded  t o 8  is p r o b a b l y  
t o o  i n c l u s i v e ,  b e c a u s e  i t  d o e s  n o t  t a k e  
i n t o  a c c o u n t  S e a r l e t s  f a c t o r  o f  s u c c - e s s f u l  
r e f e r e n c e ;  b u t  o n c e  a  t e x t  i s  b e g u n ,  
S e a r l e 1 s  b o u n d m y  cond i t i d n  is no  l o n g e r  
needed ,  b e c a u s e  t h e  r e f e r e n c e  h a s  b e e n  
e s t a b l i s h e d  by t h e  t e x t  i t s e l  f .  

For Schank a new t o p i c  is ' d e r i v e d  
from t h e  o r i g i n a l  i n p u t  b u t  is n o t  
i d e n t i c a l  t o  i t 1 ,  i n  t h a t  r e f e r e n c e  may 
s h i f t  f rom a  s p e c i f i c  e l e m e n t  men t ioned  i n  
t h e  e a r l i e r  s e n t e n c e  t o  t h e  c l a s s  o f  which  
i t  is  a  p a r t  i n  t h e  l a t e r  s e n t e n c e ,  o r  
v i c e  v e r s a .  The b l e m e n t  i n  t h e  l a t t a r  
s e n t e n c e  may a l s o  b e  a  d i f f e r e n t  
c o n c e p t u a l i z a t i o n  t h a t  is l i k e  t h e  f i r s t  
i n  k ind ;  Schank c a l l s  t h i s  s u p e r t o p l c .  I t  
may a l s o  b e  ' a  comment h a t  c a n  b e  
i n f e r r e d  from t h e  i n t e r a c t i o n  o f  two 
c o n c e p t u a l i z a t i o n s 1  , o r  m e t a t o  i c  Schank 

+r s u g g e s t s  more s p e c i f i c  r u  e s  t h a t  he  h o p e s  
w i l l  c h a r a c t e r i z e  t h e  way t o p i c s  s h l f t  i n  
t h e  c o u r s e  o f  a  t e x t .  

The key c o n c e p t ,  however ,  i s  h i s  
o b s e r v a t i o n  t h a t  a  s e n t e n c e  o u t  o f  c o n t e x t  
c a n n o t  b e  s a i d  t o  h a v e  a t o p i c ,  b e c a u s e  
f o r  him t h e  t o p i c  a r i s e s  o n l y  o u t  o f  t h e  
i n t e r a c t i o n  o f  a d j a c e n t  s e n t e n c e s  by t h e  
p r o c e s s  o f  i n t e r s e c t i o n .  If h e  is r i g h t ,  
o r  c l o s e  t o  r i g h t ,  ~t is r e a s o n a b l e  t h a t  
some o f  t h e  t h i n g s  t h a t  a r e  t r e a t e d  a s  
t o p i c  e a r l i e r  i n  t h e  t e x t  b e  g i v e n  
d i f f e r e n t  t r e a t m e n t  l a t e r  i n  t h e  same 
t e x t ,  b e c a u s e  t h e y  a r e  no l o n g e r  t a k e n  a s  
p a r t  d f  t h e  r e f e r e n t i a l  commdm g r o u n d  
between t h e  s p e a k e r  and h e a r e r .  

The i d e a  o f  splitting up t h e  
r e f e r e n t i a l  f i e l d  embraced by t h e  t o p i c  
i n t o  h i g h e r  and lower  l e v e l  t o p i c s  h a s  
been  t r e a t e d  i n  two d i f f e r e n t  ways ,  e a c h  
o f  w h i c h  may be v a l i d  i n  i ts p l a c e .  G r o s z  
r e c o g n i z e s  t h e  phenomenon, and  g i v e s  a n  
i n t r i g u i n g  example (1977.23)  o f  a pronoun 
i t  which r e f e r s  back t o  a  g l o b a l  t o p i c  
last ment ioned  h a l f  a n  hour  e a r l i e r ,  e v e n  
though  a  whole  s e r i e s  o f  l o c a l  t o p i c s  h a s  
come be tween  t h e  pronoun and i t s  
a n t e c e d e n t .  I n  h e r  d i s c u s s i o n  o f  g l o b a l  
?nd l o c a l  t o p i c s ,  however ,  s h e  t e n d s  t o  
e q u a t e  t h e  f i r s t  w i t h  memory f o r  c o n c e p t s  
and t h e  second  w i t h  memory f o r  f o r m s ,  
c h i e f l y  b e c a u s e  s h e  f i n d s  t h e  domain o f  
e l l r p s i s  t o  be r e s t r i c t e d  t o  a l o c ' a l  
segment  o f  t e x t ,  and t o  a l w a y s  involve 
memory f o r  Eorms. 

Meyer (1974)  and C l e m e n t s  (19761, 
h o ~ e v e r  , f i n d  t h e  g l o b a l - l o c a l  phenomenon 
o p e r a t i n g  i n d e p e n d e n t l y  o f  e l 1  i p s i s  o r  
o t h e r  s u b s t i t u t e - l i k e  memory f o r  form.  
They c o n s t r u c t  a  t o p i c a l  h i e r a r c h y  
consisting o f  a  g l o b a l  t o p l c ,  w h a t e v e r  
l o c a l  t o p i c s  a r e  t a l k e d  a b o u t  a s  p a r t  o f  
t h e  d i s c u s s , i o n  o f  t h e  g l o b a l  t o p i c ,  a n d  
G h a t e v e r  lower  l e v e l  t o p l c s  a r e  t a l k e d  
a b o u t  a s  p a r t  o f  t h e  d i s c u S s i o n  o f  those 

l o c a l  t o p i c s ,  i n  what a p p a r , e n t l y  g i v e s  a 
r e c u r s d y e l y  d e f i n a b l e  t o p i c  t r e e  o f  
u n r e s t t i c b e d  t i e p t h .  I n  t h i s  m o d e l ,  
~ s y c h o l q g i c a l  t e s t s  o f  r e c a l l  show t h a t  
s u b o r d i n a t e  p o s i t i o n  i n  t h e  t o p i c  t r e e  
r e g u l a r l y  g i v e s  worse  r e c a l l  t h a n  
s u p e r o r d i n a t e  p o s i t i o n .  

The d e f i n i t i o n  o f  t o p i c  used by Meyer 
and C l e m e n t s  is  e a r l i e r  t h a n  ~ u n d e l ' s ,  so 
t h a t  o n e  c o u l d  e x p e c t  t h e  v a r i a n c e  i p  
t h e i r  r e s u l t s  t o  b e  r e d u c e d  by a t t e n t i o n  
t o  h e r  p r i n c i p l e s  f o r  r e c o g n i z i n g  :epics. 
Topic  f o r  C l e m e n t s  is  more l i k e  H a l l i d a y l s  
theme,  o r d i n a r i l y  t h e  f i r s t  t h i n g  i n  t h e  
s e n t e n c e .  H i s  t o p i c  h i e r a r c h y  comes from 
t h r e e  r u l e s :  

(1) T o p i c  r u l e :  
I d e n t i f y  t h e  t o p i c  o f  e a c h  
c l a u s e  and s i m p l e  s e n t e n c e .  

( i l )  Old/new r u l e :  
D e c i d e  whe the r  t h e  t o p i c  is new 
( n e v e r  p r e v i o u s l y  m e n t i o n e d )  o r  
o l d  ( m e n t i o n e d  i n  a n  e a r l i e r  
t o p i c  o r  comment) . I f  new -- 
a s s i g n  i t  one  l e v e l  below t h e  
p r e v i o u s  t o p i c .  I f  o l d  -- 
a s s r g n  i t  t h e  same l e v e l  a s  i t s  
f i r s t  m e n t i o n .  

( i i i )  C o o r d i n a t i o n  r u l e :  
I f  a  t o p i c  is c o o r d i n a t e d  w l t h  
a n  e a r l i e r  t o p i c  o r  comment, 
a s s i g n  i t  t h e  same l e v e l  a s  
t h a t  e a r l i e r  t o p i c  o r  comment. 

The work o f  C l e m e n t s  and Meyer l e n d s  
c r e d e n c e  t o  t h e  i d e a  t h a t  t h e r e  may b e  a  
h i e r a r c h y  o f  t o p i c s  i n  a  t e x t ,  a l l  
r e f e r e n t l a l  i n  H a l l i d a y  and H a s a n ' s  s e n s e ,  
r a t h e r  t h a n  d e p e n d e n t  o n l y  on s h p r t  t e r m  
membry f o r  form. Some o b s e r v a t i o n s  from 
Koine G r e e k ,  t h e  v e r n a c u l a r  Greek o f  t h e  
f l r s t  c e n t u r y  b e f o r e  C h r i s t  t o  t h e  t h i r d  
c e n t u r y  a f t e r ,  a p p e a r  t o  b e a r  t h i s  o u t .  

Word o r d e r  is used  much l e s s  i n  Koine  
t h a n  i t  is i n  E n g l i s h  t o  s p e c i f y  
g r a m m a t i c a l  r e l a t i o n s ,  b e c a u s e  t h e  c a s e  
s y s t e m  o f  n o u n s  c a r r i e s  t h a t  l o a d .  One o f  
t h e  f u n c t i o n s  which word o r d e r  e x p r e s s e s  
seems t o  b e  t h a t  o f  i d e n t i f y i n g  s h i f t s  i rT 
t o p i c  (Gr imes  1975=). Noun p h r a s e s  i n  t h e  
n m i n a t l v e  c a s e  t h a t  p r e c e d e  t h e  maln v e q b  
o f  a  c l a u s e  r e g u l a r l y  make t h a t  n o m i n a t i v e  
t h e  t o p i ~ ;  t h a t  i s ,  t h e y  s i g n a l  t h e  r e a d e r  
t o  t a k e  i t  a s  p a r t  o f  t h e  r e f e r e n t i a l  c o r e  
t h a t  is t o  b e  t h e  cemmoh ground  be tween  
him and the w r i t e r .  

The c o n j u n c t i o n s  o f  X o i n e  Greek a l s o  
p l a y a  p a r t  i n  t h e  t o p i c a l  sLeructure .  
T h e r e  a r e  t h r e e  k i n d s  o f  c o n j u n c t i o n s :  
c o o r d i n a t i n g ,  s u b o r d i n a t i n g ,  a n d  
r e s u m p t i v e .  The c o o r d i n a t i n g  c o n ~ u n c t i o n s  
I n c l u d e  mos t  o f  t h e  ones t r a n s l a t a b l e  a s  
' a n d '  o r  ' b u t 1 .  The s u b o r d i n a t i n g  
c o n j u n c t i o n s  i n c l u d e  t h e  ' b e c a u s e '  and 

i f  v a r i e t i e s .  The  r e s u m p t i v e  a r a ,  d i o ,  
a n d  o c c a s i o n a l l y  i d o u  mean s o m e t h i n g  like 



now b a c k  t o  t h e  main p o i n t  . They rese t  
t h e  t o p i c  l e v e l  f rom w h e r e v e r  i t  was t o  
t h e  g l o b a l  t o p i c .  

Working a l o n g  w i t h  t h e  c o n j u n c t i o n  
s y s t e n  is t h e  s y s t e m  o f  g r a m m a t i c a l  
s u b o r d i n a t i o n .  I t  u s e s  r e l a t i v i z e r s ,  
c o r n p l e m e n t i z e r s ,  p a r t i c i p l e s ,  and v e r b a l  
n o u n s  t o  s i g n a l  t h a t  c e r t a i h  p r o p o s i t i o n s  
a r e  p e r i p h e r a l  i h  t h e  a u t h o r ' s  p e r s p e c t i v e  
o n  what  he  h a s  t o  s a y .  A l l  t h e s e  
s u b o r d i n a t i n g  g r a m m a t i c a l  mechan i sms  a r e  
u s e d  c o n s t a n t l y  i n  t h e  a n c i e n t  Koine  
d o c u m e n t s ,  e v e n  t h o u g h  i t  would b e  
p e r f e c t l y  p o s s i b l e  t o  e g p r e s s  w h a t  t h e y  
e x p r e s s  i n  s t r i n g s  o f  i n d e p e n d e n t  c l a u s e s  
w i t h  no s u b o r d i n a t i o n .  

The r e s u l t  is t e q t s  w i t h  a  r i c h l y  
e l a b o r a t e d  g r a m m a t i c a l  s t r u c t u r e ,  w i t h  
some c l a u s e s  a t  f o u r  o r  e v e n  f i v e  l e v e l s  
o f  s u b o r d i n a t i o n .  The g e n e r a l  d i s t i n c t i o n  
b e t w e e d  g l o b a l  and l o c a l  a p p l i e s ,  but 
r e c u r s i v e l y :  a t  a n y  l e v e l  Q f  
s u b o r d i n a t i o n ,  i t  a p p e a r s  p o s s i b l e  t o  h a v e  
y e t  a n o t h e r  l e v e l  o f  s u b o r d i n a t i o n  
a t t a c h e d .  

When we t u r n ,  h o w e v e r ,  t o  l a n g u a g e s  
t h a t  make d i s t i n c t i o n s  o f  t o p l c  l e v e l  
e x p l i c i t  i n  t h e i r  p r o n o m i n a l  systems, w e  
f i n d  no g r e a t e r  e l a b o r a t i o n  t h a n  a 
d i s t i n c t i o n  b e t w e e n  g l o b a l  and f o c a l  
t o p i c s .  B a c a i r i  o f  B r a z i l  ( W h e a t l e y  1 9 7 3 )  
is s u c h  a  l a n g u a g e .  The t e r m s  W h e a t l e y  
u s e s  i n  h i s  d e s c r i p t ~ o n  a r e  ' t h e m a t i c  - 
a t h e m a t i c '  and ' f o c a l  - n o n f o c a l ' ;  b u t  l t  
seems c l e a r  from p e r u s a l  o f  h i s  p a p e r  t h a t  
w e  would now w a n t  t o  c a l l  t h e  t h e m a t i ?  
c a t e g o r y  t h e  t o p i c ,  and t h e  f o c a l  c a t e g o r y  
g l o b a l .  Someone who h a s  b e e n  i d e n t l f  l e d  as  
p a r t  o f  t h e  common g r o u n d  be tween  s p e a k e r  
a n d h e a r e r  f o r  a  t e x t  a s  a  w h o l e  1s 
r e f e r r e d  t o  by  the prQnoun maca ' t h e m a t i c  
f o c a l  a n i m a t e ' ;  someone who 2 s  t o p i c  f o r  a  
l o c a l  s e g m e n t  b u t  i s  n o t  t h e  g l o b a l  t o p i c  
a t  t h e  same time is r e f e r r e d  t o  by  g u a c a  
' t h e m a t i c  n o n f o c a l  a n i m a t e ' ;  someone  who 
is  g l o b a l  t o p i c ,  b u t  i s  r e f e r r e d  t o  w i t h i n  
a s t r e t c h  t h a t  h a s  a  l o c a l  t o p i c  a c t i v e ,  
i s  mauanca o r  maunca a t h e m a t i c  f o c a l  
a n i m a t e '  and t h o s e  who a r e  t o p i c  n e i t h e r  
a t  t h e  g l o b a l  l e v e l  n o r  a t  t h e  l o c a l  l e v e l  
a r e  r e f e r r e d  t o  b y  uanca  ' a t h e m a t i c  
n o n f o c a l  a n i m a t e '  T h e r e  a r e  i n a n i m a t e  
c o u n t e r p a r t s  f o r  a l l  f o u r  p r o n o u n s .  

On t h e  t h a n a t i c  s i d e  -- t h a t  i s ,  i n  
t h e  p r o n o u n s  u s e d  f o r  t o p i c s  -- t h e r e  1s a  
s i t u a t i o n a l  o r  d e i c t l c  u s e  t h a t  c o n f d s e s  
t h e  p i c t u r e .  The p ronoun  i n a r a  ' t h e m a t i c  
n o n d e i c t i c  a n i m a t e '  is o n l y  t e x t u a l l y  
d e f i n e d ,  w i t h  Ian a n a p h o r i c  a n t e c e d e n t  t h a t  
i s  t a k e n  a l w a y s  f rom t h e  p r e c e d i n g  
s e n t e n c e ,  n o t  f rom t h e  t o p i c a l  s t r u c t u r e  
o f  t h e  t e x t  a s  a  whole .  3n t h e  o t h e r  hand 
t h e r e  i s  a  p r o n o u n  m i r a  ' t h e m a t i c  d e i c t i c  
a n i m a t e '  whlch  a p m s  o n l y  t o  a n i m a t e  
t h i n g s  t h a t  c a n  be seen and a r e  n e a r  t h e  
s p e a k e r .  I n  b e t w e e n  t h e  n o n d e i c t i c  and 
' the d e i c t i c  a r e  t h e  s i t u a t i o n a l  u s e s  o f  
maca and a u a c a .  The f l r s t  d e n o t e ' s  someone 

f a r  away but I n  s i g h t ,  and t h e  s e c o n d  
d e n o t e s  someone n e a r e r  t o  t h e  s p e a k e r  ' b u t  
n o t  a s  n e a n  a s  m i r a .  

T h e r e  a r e  s i t u a t i o n s  i n  w h i c h  t h e s e  
two p r o n o u n s  a p p e a r  t o  f l i p  t h e i r  
r e f e r e n c e ;  w h a t  t h e y  a c t u a l l y  d o  is  c h a n g e  
t h e  b a s i s  o f  t h e  r e f e r e n c e  f rom t+he  
s i t u a t i o n  t o  t h e  t e x t .  Thus  I c a n  b e g i n  a  
t e x t  by  i d e n t i f y i n g  a  boy o v e r  t h e r e  a s  
maca b e c a u s e  h e  is  r e l a t i v e l y  f a r  away,  - 
and  a  woman s t a n d i n g  c l o s e r  a s  a u a c a  
b e c a u s e  s h e  is n o t  s o  f a r  away.  B- 
w h a t  I h a v e  t o  s a y  r e v o l v e s  a r o u n d  t h e  
woman r a t h e r  t h a h  t h e  b o y ,  I w i l l  s w i t c h  
a f t e k  a  few s e n t e n c e s  t o  t h e  t e x t u a l  
d e f i n i t i o n  o f  t h e  p r o n o u n s  and  use maca 
f o r  t h e  waman b e c a u s e  s h e  is more  c e n t r a l  
t o  w h a t  I h a v e  t o  s a y ,  and a u a c a  t o  t h e  
boy  when I t r e a t  him a s  a  local t o p i c .  
However,  we h a v e  no i n f o r m a t i o n  a b o u t  t h e  
u s e  o f  t h e s e  p r o n o u n s  t o  t o p i c a l i z e  a t  
more  t h a n  two l e v e l s  a t  a  time. 

Longuda o f  N i g e r i a  h a s  a  l e s s  
e l a b o r a t e  p ronoun  s y s t e m  w i t h  r e s p e c t  to 
t o p i c s  t h a n  t h a t  o f  B a c a i r i  (Newman, $ n  
p r e s s )  , b u t  h e v e r t h e l e s s  i t  d i s t i n g u i s h e s  
t o p i c  from n o n t o p i c .  T h e r e  is a c t u a l l y  a  
s e r i e s  o f  p r o n o u n - a s p e c t  p a r t i c l e s  t h a t  
a p p e a r  i n  sequence i n  t e x t s  t o  i d e n t i f y  
a c t i o n s  o f  t h e  c e n t r a l  c h a r a c t e r  and  
d i s t i n g u i s h  them from t h e  a c t i o n s  o f  
o t h e r s .  I n  some p a r t s  o f  a  t e x t  t h e  
c h a r a c t e r  s i n g l e d  o u t  b y  t h e  p r o n o u n s  is 
t h e  o n e  t h e  t e x t  is a b o u t ;  h e  i s  t r e a t e d  
a s  t h e  g l o b a l  t o p i c .  Where l o c a l  t o p i c s  
a r e  i n t r o d u c e d ,  h o w e v e r ,  t h e  t o p i c  p r o n o u n  
s z t  s w i t c h e s  o v e r  t o  t h e  l o c a l  t o p i c ,  a n d  
t h e  r e f e r e n t  o f  t h e  g l c b a l  t o p l c  is 
r e f e r r e d  t o  by  t h e  same n o n t o p i c  p r o n o u n  
a s  a l l  t h e  o t h e r  c h a r a c t e r s .  

For  e x a m p l e ,  i n  a s t o r y  a b o u t  a 
r a b b i t ,  mos t  o f  t h e '  s t o r y  u s e s  t h e  t o p i c  
p r o n o u n  s e r i e s  f o r  t h e  r a b b i t  and  a  
n o n t o p l c  p r o n o u n  f o  r  e v e r y b o d y  e l s e ,  
i n c l u d i n g  a n  e l e p h a n t  who i n t e r a c t s  w i t h  
t n e  r a b b l t .  One s e c t i o n ,  h o w e v e r ,  is  
a b o u t  wha t  t h e  e l e p h a n t  d i d  I n  t h a t  
s e c t i o n  i t  i s  t h e  e l e p h a n t  who g e t s  t h e  
t o p i c  p ronoun  s e r i e s ,  a n d  t h e  r a b b i t  g e t s  
t h e  n o n t o p i c  s e r i e s ,  e v e n  i f  i t  is t h e  
r a b b i t  'whom t h e  s t o r y  is  a b o u t  g l o b a l l y .  
When t h e  s e c t i o n  a b o u t  t h e  e l e p h a n t  e n d s ,  
t h e  t o p i c  p ronoun  s e r i e s  r e v e r t s  t o  t h e  
g l o b a l  t o p i x ,  t h e  r a b b i t .  

E v i d e n c e  f rom l a n g u a g e s  l i k e  t h e s e  
p r o v e s  t h e  l i n g u i s t i c  r e a l i s m  o f  a  
distinction beeween o n e  k i n d  o f  t o p l c  and  
a n o t h e r .  ~t a150  a g r e e s  i n  t h e  main  w i t h  
t h e  k i n d s  o f  a n a l y s i s  w e  h a v e  b e e n  making 
f o r  E n g l i s h ;  a p p a r e n t l y  w e  a r e  f a i r l y  
c l o s e  t o  t h e  r i g h t  t r a c k ,  i n  t e r m s  o f  
t h o s e  l a n g u a g e s  t h a t  p u t  t h i s  k i n d  o f  
t h i n g  r i g h t  o u t  o n  t h e  s u r f a c e  What is  
n o t  y e t  c l e a r  is t h e  number o f  l e v e l s  o f  
t o p i c  w e  may deal w i t h  l n  a  t e x t :  
C l e m e n t s ' s  a n a l y s i s  o f  E n g l l s h  and  my 
a n a l y s i s  o f  G r e e k  p o i n t  t o w a r d  more  t h a n  
two s i m u l t a n e o u s  l e v e l s  o f  t o p i c ,  w h i l e  



t h e  l a n g u a g e s  t h a t  d i s t i n g u i s h  l e v e l s  o f  
t o p i c  i n  t h e i r  pronoun s y s t e m s  seem t o  
s u p p o r t  t w u  l e v e l s .  
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a t  Urbana-Champaign 

I l r i t r oduc t i on  

I begin my t a l e  w l t h  the moral :  a quo ta t i on  
from the g rea tes t  Engl i sh grammarian, O t t o  
Jespersen (1965) 

The essence o f  language i s  human a c t i v i t y - -  
a c t i v i t y  on the p a r t  o f  one i n d i v i d u a l  t o  
make h imsel f  understood by another,  and 
ac t  i v i  t y  on the p a r t  o f  t h a t  o ther -  t o  
understand what was i n  the mind o f  the t i  rs t. 
These two I n d i v i d u a l s ,  the producer and the 
r e c i p i e n t  o f  language, o r  as we may more con- 
ven ien t l y  c a l l  them, the speaker and the hear- 
e r ,  and t h e i r  r e l a t i o n s  t o  one another, should 
never be l o s t  s i g h t  o f  i f  we want t o  under- 
stand the nature o f  language and o f  t h a t  p a r t  
o f  language which i s  d e a l t  w i t h  i n  grammar. 
But i n  former t imes t h i s  was o f t en  overlooked, 
and words and forms were o f  ten t r ea ted  as i f  
they were th lngs  o r  n a t u r a l  ob jec t s  w i t h  an 
ex is tence o f  t h e i r  own--a concept ion which 
may have been t o  a g rea t  ex ten t  f os te red  
through a tbo exc lus l ve  preoccupat ion w i t h  
y r i t t e n  o r  p r i n t e d  words, b u t  which i s  funda- 
menta l l y  f a l se ,  as w i  I 1  easl l y  be seen w i t h  
a l i t t l e  r e f l e x l o n .  (p. 17) 

But the temptat ion t o  t h i n k  o f  language as pure 
form I S  g rea t ,  Jespersen h imse l f  s l i p s  i n t o  t h i s  
metaphor a few pages l a t e r ,  

. . . we always f lnd t ha t  there i s  one word 
o f  supreme importance t a  which the o the rs  a re  
j o i ned  as subo rd~na tes  T h ~ s  c h i e f  k o r d  i s  
def  i ned (qual  i f i ed, modi f i ed) by another word, 
which i n  i t s  t u r n  may be def ined ( q u a l i f i e d ,  
modi f ied) by a t h i r d  word, e tc .  (p. 96) 

But words - do not  de f i ne ,  modify, o r  qua1 i f y  o the r  
words. Speakers de f i ne ,  qual i fy ,  and modify 
Th is  confus ion i s  so tempt ing t ha t  i t  i s  perva- 
s i v e  i n  every f i e l d  t h a t  s tud ies  language, a t  any 
l e v e l .  I t  I S  almost un i ve rsa l  i n  l i n g u i s t i c s .  We 
f i n d  i t ,  f o r  example, i n  the f o l l o w ~ n g  from 
Hal l i day and ttasan ( 1976) , who probably know 
b e t t e r  

Let  us s t a r t  w i t h  a stmple and t r i v t g l  exam- 
p l e  Suppose we f i n d  the f o l l o w i n g  i n s t r u c -  
t i ons  i n  the cookery bobk. 

[ I  11 Wash and core S I X  cooking Apples. 
Put them i n t o  f i r e p r o o f  d ish .  

I t  i s  c l e a r  t h a t  them i n  the second sen- - 
tence r e f e r s  back t o  ( i s  AHAPHORIC to )  the 
s i x  cooking apples i n  the f i r s t  sentence. - 
This ANAPHORI C f u n c t i o n  o f  - them g i ves  cohe- 
s ion t o  the two sentences , so t ha t  we i n t e r -  
p r e t  them ag a whole; the two sentencks 
together  c o n s t i t u t e  ,.a t e x t .  Or r a t h e r ,  they 
form p a r t  o f  the same t e x t ,  there may bg more 
o f  i t t o  f o l l o w .  

The t e x t u r e  i s  p rov ided  by the cohesive RELA- 
TION t h a t  e x i s i s  between them and - s i x  cooking 
_a_p1esSSS I t  i s  impor tant  t o  make t h i s  p o i n t ,  
because we  s h a l l  be cons tan t l v  focus ing  a t -  
t e n t i o n  on the i tems, such as - them, which 
t y p i c a l l y  r e f e r  back t o  something t h a t  has 
gone befbre;  b u t  the cohesion 1 s - e f f e c t e d  n o t  
by the presence the referring i tern alone 
bu t  by the presence o f  b o t h  the r e f e r r i n g  
i tem and the i tem i t  r e fe r s  t o  (p.  2 ) .  

There a re  two ser lous  confusions here. F i r s t ,  
words do no t  reTer; speakers r e f e r  t o  t h i ngs  by 
us ing  words. The word them does no t  r e f e r  t o  
anyth ing a t  a l l ,  obv ious ly  SB s ince  i t  can be used 
t o  r e f e r  t o  any se t  one wants t o  r e f e r  t o .  There 
i s  n s  p a r t i c u l a r  s e t  o f  e n t i t l e s  t h a t  one can say 
the word them r e f e r s  t o .  But one can use i t  t o  
r e f e r  t o  se ts  o f  t h i n g s ,  when one 's  intended 
r e f e r e n t  w i l l  be recoverab le  i n  some way by the 
hearer .  

The second confusion i s  the idea tha t  words 
" r e f e r  back" t o  o t h e r  words, The muddle here i s  
obvious Whether ~t i s  people o r w o r d s  t h a t  
r e f e r ,  i t  I S  t h i ngs ,  no t  ( usua l l y )  o t h e r  words, 
t ha t  they r e f e r  to .  Thus I n  H a l l i d a y  and Hasan's 
example : I ,  i t  i s  n o t  the words - S I X  cook inq  
apples t h a t  them i s  used t o  r e f e r  t o ,  one I S  no t  
b e i n g  i n s t r u c t e d  t o  p u t  th ree  words i n  a f i r e p r o o f  
d ish .  The word - them i s  used t o  r e f e r  t o  c e r t a i n  
apples t h a t  were p rev ious l y  r e f e r r e d  t o  by use of  
the words - s i x  c o o k i n q W l i s .  - t I y . o b j e c t i ~ n  t o -  
such desc r i p t i ons  i s  no t  based merely on a n i g -  
g l i n g  concern w i t h  s loppy language. I f  i t  were, 
one might  respond t h a t  i t ' s  c l e a r  what Hal 1 iday 
and Hasan mean here,  so my complaint  i s  bes ide 
the p o i n t .  Rather, I t h i n k  the  pervas ive confu- 
s i o n  on j u s t  t h i s  p o i n t  i s  a symptom of  a ser ious  
comceptual confus ion t h a t  renders a l o t  o f  the 
r e l a t e d  work useless.  Th is  i s  the case w t t h  the 
passage f rom Hal l i day and Hasan. They say t h a t  i t 
i s  some r e l a t i o n  between sentences i n  a t e x t  t h a t  
g i ves i t "cohes ion", t h a t  renders I t coherent , 



"so t h a t  we i n t e r p r e t  them as a  whole; the two 
sentences together const i tute a t e x t  .I1 The re -  
l a t i o n  t ha t  g ives r i s e  t o  t h i s  cohesion i s  t ha t  
them i n  one sentente " re fe rs  back" t o  the s i x  - 
cobking apples i n  a previous sentence. l f T  
i n t e r p r e t  th is  phrase char i  tab1 y, then the ques- 
t i o n  i r i s e s ,  how do we know what- - them re fe r s  t o ?  
How do we knov tha t  i t  re fe r s  t o  the apples, and 
not  t a  two or the w r i t e r ' s  bachelor uncles? We 
can ' t  - know such 3 th ing.  We can on ly  assume tha t  
the w r i t e r  i s  r a t i o n a l ,  and t ha t  the rec ipe i s  co- 
herent. I f  t t  i s  coherent, we are j u s t i f i e d  i n  
assuming tha t  i t  i s  the apples tha t  are  re fe r red  
t o  by - them. But there i s  a  v i c lous  c i r  u l a r i t y  
here. The rec ipe has cohesion, i s - a  coherent 
tex t ,  j u s t  i n  case them re fe r s  t o  the apples. But 
we are only j u s t i f i e d  i n  i n f e r r i n g  t ha t  - them re -  
f e r s  to the apples i f  we assume tha t  the t ex t  i s  
coherent. Thus, i n  s p i t e  o f  Ha l l i day  and Hasan's 
claim, i t  i s  no t  the anaphoric f a c t s  tha t  g i ve  
r i s e  t o  cohesion; ra ther ,  the assumption that  the 
t e x t  i s  coherent gives r i s e  t o  the infkrence tha t  
them re fe r s  to the apples. -- 

This k ind o f  confusion, i t  seems t o  me, 
a r i ses  from the l i n g u i s t ' s  h a b i t  o f  l o o k ~ n g  a t  
every aspect o f  language i n  terms o f  l i n g u i s t i c  
forms and r e l a t i o n s  between them. Thus i n  t h l s  
case the mistaken charac te r i za t ion  o f  reference 
as a  r e l a t i o n  between words, and o f  coherence as 
a proper ty  of an abst ract  l i n g u i s t i c  ob jec t  ca l l ed  
a tex t .  I n  the: r e s t  o f  t h i s  b r i e f  paper I want 
t o  sketch an opposing view, and t o  c la im that  
not  ions 1 i ke ' ' reference ," " t e x t  s t r uc tu re  ," 
"re 1 evance" and "coherence" a re  best t reated , a t  
leas t  i n  pa r t ,  i n  terms o f  communicative acts  and - 
the plans and goals o f  speakers/wri te rs  who per-  
form such acts .  

1 1 .  Three Wavs o f  Lookina a t  a  Text 

Assum f o r  the moment t h a t  we know what a  
t e x t  (o ra l  o r  w r i  t t en )  i s ,  and can t e l l  a  co- 
herent t e x t  f rornaa random t r a n s c r i p t  ion o f  Engl i sh 
sentences ( I  w i  1 1  r e tu rn  t o  what counts as a  
coherent t e x t  l a t e r ) .  Then there are ( a t  l eas t )  
fhree k inds of  th ings and r e l a t i o n s  involved i n  a  
t e x t  . 
1. Sentences. F i r s t ,  conventional wisdom i n  
l i n g u i s t i c s  has i t  t ha t  rex ts  cons is t  o f  sen- 
tences. I sha l l  accept t h i  s  f o r  the momen t, 
though a  b i t  l a t e r  I w i l l  %show cause t o  modify i t .  

But what k ind  o f * " th ing l '  i s  a sentence? 
I t  i s ,  i f  anything i s ,  an abs t rac t  l i n g u i s t i c  
ob jec t ,  a  u h i t  o f  form. I t  i s  r ~ u t  a  propos i t ion,  
nor a f a c t ,  though i t  i s  a  means by w h ~ r h  such 
th ings are assert-ed, denied, ques-tioned, e tc .  
Nor i s  a  sentence a  speech ac t ,  though a speech 
a c t  w i l l  u sua l l y  be performed by means of  the 
ut terance o f  a  sentence. But a sentence and an 
ut terance o f  a sentence a re  d i f f e r e n t  ktnds o f  
t h i  ngs. 

A sentence i s  no t  the k i n d  o f  t h i n g  t ha t  i s  
t rue  o r  fa1 se; o r  l lproposi  t ions," t ha t  
sentences can be used t o  express, are  t r u e  o r  
false. Or perhaps i t  would be more appropr ia te  
t o  speakaof asser t ions as being t r u e  o r  fa lse.  
At  any ra te ,  i t  i s  q u i t e  c l e a r  t ha t  i t  i s  nonsense 
t o  speak o f  sentences as t r u e  o r - fa l se ,  as 

evidenced by the f a m i l i a r  p r o b l e ~  o f  index ica l  
expressions . 

A sentence, then, may be used t o  asser t  tha t  
something i s  t r ue ,  o r  f a l se ,  o r  has occurred, 
but  the sentence i t s e l f  i s  not t r u e  o r  fa l se ,  
and does n o t  occur. Thus r e l a t i o n s  l i k e  causa- 
t i on ,  order i n  t ime, enta i lment ,  and so on, do 
not  ho ld  between sentences. I t  I s  no t  c l e a r  what 
k i nd  o f  r e l a t i o n  can accurately be sa id  t o  ho ld  
between the sentences of a  t ex t .  

2. "Fa~ts .~ ' .  The second k i n d  o f  " th ing" involved 
i n  a t e x t ' i s  what I sha l l  c a l l  Mfacts .u  ( ~ o t i c e  
t ha t  I do not  say t ex t s  cons is t  o f  o r  con ta in  
fac ts ,  merely t ha t  they somehow i n v o l v e  fac ts . )  
The term " fac tu  i s  a  b i t  misleading--though I 
can t h i nk  o f  no b e t t e r  term-- in t h a t  I wish to  
inc lude a5 f ac t s  events, s ta tes,  and so f o r t h  
tha t  do not  a c t u a l l y  hp ld  i n  the rea l  world; 
I 'proposi t ions ," more o r  less.  

Relat ions among the l l facts' l  involved i n  a  
t e x t ,  then, cons is t  o f  two classes: f i r s t ,  the 
same r e l a t i o n s  t ha t  ho ld  between f a c t s  i n  the 
rea l  world--causat ion, r e l a t i o n s  o f  temporal 
order,  m o t i v a t i h ,  and so f o r t h ;  second, those 
rel 'at ions t h a t  have t o  do w i t h  l o g i c  and hypo- 
t h e t i c a l  & fac ts ,  l i k e  entai lment and cont rad ic-  
t i on .  I t -may be necessary t o  d i s t i n g u i s h  f ac t s  
on the one hand and propos i t ions on t6e o ther ,  
on grounds t h a t  l e l a t i o n s  between fac ts  a re  o f  a  
k i nd  d i f f e r e n t  from r e l a t i o n s  between proposi-  
t i ons ,  but I N i l  1 ignore the problem here. 

3. Speech acts .  The t h i r d  k i nd  of t h i ng  invo lved,  
i n  tex ts  i s s the  "speech act "  (by t h i s  term 1 
mean t o  inc lude as a  sub-case ac t s  o f  l i n g u i s t i c  
communication by w r i t i n g ) ,  Speech acts  are  not  
sentences, nor " l og i ca l  forms," nor propos i t ions,  
i n  s p i t e  of occasional attempts to define them 
i n  these terms, They are acts,  j u s t  as the term 
imp1 ies.  

Re 1 a t  ions be tween the speech acts  i nvol ved 
i n  a  t e x t  a re  j u s t  those t h a t  can hold between 
acts  i n  general.  F ~ r s t ,  s ince an ac t  i s  a  sub- 
type of event, the r e l a t i o n s  t ha t  can ho ld  be- 
tween events can, i n  general,  ho ld  between acts ,  
thus between speech acts :  r e l a t i o n s  o f  temporal 
order,  f o r  example. Second, s ince  a  speech act  
i s  a sub-type o f  ac t ,  r e l a t i o n s  t ha t  can hold 
between ac ts  can, i n  general,  ho ld  between speech 
ac ts .  The most important r e l a t i o n  i n  t h i s  regard 
i s  the r e l a t i o n  o f  purpose: one does such-and- 
such i n  o rder  t ha t  such-and-such; or one performs -- 
a c e r t a i n  a c t  i n  order thereby t o  perform a  
second a c t ,  Long chains o f  these r e l a t i o n s  can 
ho ld  between acts .  I may throw a swi tch rn order 
t o  t u rn  on a  1 i g h t  i n  order  t o  f r i g h t e n  away a  
burg la r  i n  order  t o  save the f am i l y  jewels. 1 
may t e l l  my f r l e n d  t h a t  there i s  a charging b u l l  
behind him i n  order  t ha t  he r e a l i z e  that  he i s  
i n  danger, i n  order  tha t  he get  ou t  of  the way. 
It i s  a  rnjstake t o  ask whether my speech act  was 
an asser t ion  o r  a  warning, s ince t h i s  presupposes 
that the two a re  mutua l ly  exc lus ive.  I t  was both; 
I asserted something and thereby warned somebody, 
j u s t  as I threw the swi tch and thereby turned on 
the l i g h t s .  I may make a  c e r t a i n  mark on a 
p iece of  paper, thereby marking my b a l l o t  f o r ,  
Smith, thereby c a s t i n ~ a  vo te  f o r  Smith. I may 



asser t  t h a t  I w i l l  do t he  dishes, thereby volun- 
t ee r i ng  t i  do the dishes. And so on. 

I t  i s  c o m p l y  the case tha+  ac t s  a re  l i n k e d  
by compl,,ex r e l a t i o n s  o f  purpose and goal ,  i nc lud-  
ing  the  case where one a c t  i s  perfarmed by means 
o f  ~ e r f o r m i n g  another ac t .  Th is  i s  e s p e c i a l l y  
t r u e  of communicative ac ts .  

There are several subva r i e t i es  o f  speech 
acts,  f o r  d i c h  sgveral taxonomies have been pro-  
posed; Aust in  (1962), McCawley (1977) , f o r  example. 
One important  d i s t i n c t i o n  i n  k i nd  i s  the d i s t i n c y  
t i o n  between the a c t  of saying a sentence, and 
the a c t  one thereby performs. I n  performing aq 
ac t  o f  saying the Engl ish sentence "Your h a i r  i s  
i n  my yogurta1 I may, ir, the r i g h t  circumstances, 
thereby in form someone t h a t  t h e i r  h a i r  i s  i n  my 
yogurt .  The f i r s t  k i nd  o f  ac t ,  the a c t  o f  sayjng, 
inc ludes making sounds i n  a way t h a t  conforms t o  
the conventions f o r  what counts as a 'saying o f  a 
sentence, o r  making v i s i b l e  marks I n  a way t h a t  
counts as a saying o f  a sentence. Texts, then, 
do n o t  r e a l l y  cons is t  o f  sentences, bu t  o f  sayings 
("uses") o r  sentences ; o r  i n  the case o f  ~r i t ten 
tex ts ,  o f  a permanent k i n d  o f  record o f  uses o f  
sentences. 

I I  I. The I n t e r p r e t a t i o n  o f  Te.xts 

A. Speech acts. The i n t e r p r e t a t i o n  c f  a 
t ex t ,  then, cons is ts  of  the i n t e r p r e t a t i o n  o f  t h i s  
record of sayings o f  sentences. Each saying i s  
i n te rp re ted  i n  terms o f  some speech ac t ( s )  per-  
formed by saying a g iven sentence. (Henceforth 
by "speech act1' I w i l l  mean the comraunicative ac t  
one performs by saying a sentence, as opposed t o  
the a c t  o f  say i ng i t s e l  f. ) There are three 
aspects t o  the i n t e r p r e t a t i o n  o f  speech ac t s .  the 
i n t e r p r e t a t i o n  o f  what speech a c t s  a re  performed-- 
assertion, promising, den ia l ,  quest ion ing,  
warning, etc.--by the saying o f  the sentence; the 
i n t e r p r e t a t i o n  o f  what " fac ts "  are asserted, 
denied, etc., and the i n t e r p r e t a t i o n  o f  the 
speaker's purpose and goal i n  p e r f o r m ~ n g  the 
speech act .  

As an as ide I should mention the spec ia l  
instance where no th ing  i s  d i r e c t l y  asserted, 
denied, etc.:  the  case o f  speech ac ts  o f  r e f e r -  
ence. An ac t  o f  asser t ing,  e tc .  ( f o r  b r e v i t y  I 
w i l l  hencefor th  use asse r t i on  as represen ta t i ve  
o f  a1 1 speech ac ts  types) , wi 1 l usual 1 y inc lude  
an a c t  o f  r e f e r r i n g  as a subpart; a re ference t o  
the e n t i t y  o f  which samething i s  asserted. But 
ac ts  o f  r e f e r r i n g  can occur independently. For 
example, I might say "The door!" t o  someone under 
a number o f  circumstances, t o  ge t  them t o  open 
i t ,  c lose  i t ,  shoot the bad guy standing i n  I t ,  
o r  merely observe what b e a u t i f u l  hardwood i t  i s  
made o f .  I t wou 1 d be a m i  stake to say t h a t  
"The door!" means any o f  these th ings,  o r  t h a t  
1 have performed ( d i r e c t l y )  any k i nd  o f  speech 
a c t  beyond merely r e f e r r i n g .  I have on l y  re- 
fe r red  t o  the door, thereby t o  c a l l  my hearerLs  
a t t e n t i o n  t o  i t ,  w i t h  the expectat ion t h a t  when 
he tu rns  h i s  a t t e n t i o n  t o  the door he w i l l  r e a l  i ze  
what i t  i s  I want him t o  do about i t .  

The t y p i c a l  immediate goal  associated w i t h  
speech acts  o f  a l l  k inds i s  the same: t ha t  the 
hearer modify h i s  model o f  a c e r t a i n  "world" 

( i n  the  sense o f  8 tposs ib le  worlds1') i n  a way 
t h a t  invo lves  the  " fac ts1I  t h a t  a re  asserted, e ta ,  
i n  the speech ac t .  The wo r l d  involved may be 
the r e a l  wor ld,  o r ,  i n  t he  case o f  s t o r y - t e l l i n g ,  
f o r  example, some imaginary world. The mod i f i ca -  
t i o n  may Inc lude  the cons t ruc t i on  ex q i h i l o  of 
some hypo the t i ca l  o r  imaginary worm. The r e l a -  
t i o n  bhkween the 18fiacts"-of the speech a c t  and 
the intended m o d l f i c a t i o n  vary  w i t h  the na tu re  
o f  the speech ac t ;  but  i n  a l l  cases some mod i f f -  
c a t i o n  i s  Involved. The s implest  case i s  t h a t  o f  
asser t ion;  normal ly  the immediate goal o f  an- 
asse r t i bn  Is t h a t  the hearer  modlfy the wor ld  
under d iscuss ion  i n  a fash ion  t h a t  makes the  
asserted f a c t  t r u e  i n  t h a t  world. I n  the case of 
yes-no quest ions,  the goal i s  t h a t  the hearer  
modi fy h i s  model o f  the wo r l d  such t h a t  i n  t h a t  
wor ld  the speaker wants the  heaker t o  t e l l  h i m  
whether the f a c t  quest ioned i s  t rue.  I n  the case 
o f  imperat ives,  the goal i s  t h a t  the hearer 
modi fy h i s  model such t h a t  i n  tha t  wor ld  the 
speaker wants the hearer t o  b r i n g  about the t r u t h  
o f  the ordered f a c t ,  and t h a t  c e r t a i n  s o c i a l  
consequences w i l l  f o l l o w  From non-compliance. 

The raw datum o f  comprehension, then, i s  n o t  
the sentence or  the p ropos i t i on ,  but  the f a c t  t h a t  
a c e r t a i n  speech a c t  has occurred. I n  comprehen- 
s ion,  people do no t  process sentences as a b s t r a c t  
formulae; they observe t h a t  sdmesne has sa id  
some t h  i ng t o  them, and a t  tempt t o  i n t e rp re  t t h a t  
a c t  and i t s  consequences, which may inc lude - 
m o d i f i c a t i o n  o f  t h e i r  model o f  the world. The 
process o f  modi fy ing the model according t o  what 
i s  sa id  i s  not  d i r e c t ,  bu t  the r e s u l t  o f  severa l  
steps o f  eva lua t ion .  I n t e r p r e t a t i o n  o f  an 
asse r t i on  might go roughly  l i k e  t h i s ,  from the 
v iewpoint  o f  the hearer (where S i s  the speaker, 
A the addressee, addressee and hearer may be 
i d e n t i c a l ) :  

S has sa id  x t o  A. Saying x a u n t s  as 
asse r t i ng  p. S knows t h a t  saying x 
counts as asse r t i ng  p .  S knows t h a t  
there fo re  h i s  saying x i s  l i k e l y  t o  be 
i n te rp re ted  by A as an asser t ion  o f  p. 
S has done noth ing t o  prevent A from 
making t h i s  conclusion. Therefore S 's  
i n t e n t i o n  i s  t h a t  h i s  saying x be taken 
by A as an asse r t i on  of p .  Then i f  S 
i s  s incere  S be l ieves  t h a t  P i s  t rue.  
A must conclude t h a t  S has asserted p 
because he wants A t o  take p as t r u e  
and modify h i s  model o f  the wor ld 
accord ing ly .  

But the dec is ion  t o  be l j eve  p, i .e.  modify h i s  
nwdel o f  the wor ld  t o  inc lude p, i s  a mat te r  of  
choice on H's p a r t ,  not  ad automatic consequence 
o f  process i ng the "sentence .I1 The steps i nvol  ved 
i n  making t h i s  dec is ion  a re  equa l l y  complex, 
i n v o l v i n g  the  a b i l i t y  t o  cons t ruc t  a hypo the t i ca l  
wor ld  j u s t  l i k e  the r e a l  one except t h a t  p i s  
t rue ,  to  eva luate the consistency and p l a u s i -  
b i l i t y  o f  t h a t  wor ld ,  and so on. Some o f  the  
f a c t s  t ha t  are asserted w i l l  r e l a t e  t o  t h i s  
dec is ion-mak~ng process. For example, i n  saying 
( I )  my goal i s  most l i k e l y  t h a t  the hearer come 
t o  be l i eve  t h a t  both f a c t s  asserted a re  t r ue .  

(1) John i s  here. He has a dog w i t h  him. 



But I n  the case o f  ( 2 ) ,  1 am not so much con- 
cerned w i t h  the second asserted f a c t  i n  i t s e l f ,  
but  w i t h  the goal t h a t  f rom concluding tha t  i t  i s  
true, the hearer w i l l  be more l i k e l y  t o  be l ieve  
the f i r s t ,  since 1 in tend t ha t  he take the second 
f a c t  as evidence t h a t  my source I s  rel.iable. 

(2) The wor ld  i s  f l a t .  i t  says so 
i n  the Encyclopedia. 

Matters t h a t  are sometimes construed as r h e t o r i c a l  
r e l a t i o n s  between sentences f a l l  i n t o  t h i s  cate- 
gory. Sope f a c t  I s  asserted not because i t  i s  
Important i n  I t s e l f ,  bu t  because i t  bears on H's 
eva luat ion o f  some,other asserted f a c t ,  Thhs the 
r e l a t i o n  i s  no t  one between sentences, but  be- 
tween speech acts.  One speech a c t  i s  performed 
i n  order  t o  In f luence  the  i n t e r p r e t a t i o n  and 
eva luat ion o f  another. A t  any ra te ,  my poP@t here 
i s  t ha t  i n  comprehending a t ex t  in  the ser ious 
sense, comprehension proceeds not from some d i s -  
embodied abs t rac t  ob jec t  c a l l e d  a "sentence ," nor 
from a 'lproposi t ion," but f  om the perceived f a c t  
that  S has satd such-and-such, and tha t  so ray ing  
counts as a speech ac t  o f  a c e r t a i n  type. 

There i s  another way i n  which mod i f i ca t i on  
o f  the world model i s  no t  a d i r e c t  func t ion  o f  
the asserted f a c t :  the widely s tud ied  problem 
o f  ihference. Given the  hearer ' s  acceptance o f  
&a t  the speaker has asserted, incorpora t ion  o f  
the fac ts  i n t o  the model o f  the world~rnay invo lve  
more than merely adding the asserted facts .  
There i s ,  f o r  example, a general principle o f  
c e t e r i s  par ibus  t h a t  comes i n t o  p l ay  i n  considera- 
t i o n  o f  a l t e r n a t i v e  worlds. Roughly, when con- 
s t r u c t i n g  a model o f  a wor ld a l t e r n a t i v e  t o  some 
point-of-reference w o r l d * ( u s u a l l ~  the  rea l  one), 
the hearer w i  11 assume, lack ing evidence ( f rom 
asser t ion o r  inference) t o  the cont rary ,  t h a t  the 
a l t e r n a t i v e  wor ld  i s  cons is tent  w i t h  t h e  point-of i  
reference wor ld i n  a1 1 re levant  respects, To take 
an extreme example, i f  sonSeone i s  t e l l i n g  me about 
l i f e  on Arcturus, I w i l l  assume t h a t  the laws o f  
physics are the same there as on ear th ,  unless 
something the speaker says leads me t o  be1 i e ~ e  
otherwise. I n  the same way, hearers wi 11 assume, 
lack ing counter-evidence, t h a t  what i s  t y p i c a l  
i n  the point-of-reference (eeg.  real)  world i s  
a lso  t yp i ca l  i n  the a l t e r n a t i v e  world. They w i l l  
a l so  assume t h a t  th ings  o f  a g iven type have the 
proper t ies  t y p i c a l  of  th ings o f  t h a t  type. 
Gricean ru les  o f  conversation support these in -  
f e r e n t i a l  s t ra teg ies  i n  the f o l l ow ing  way: The 
hearer knows tha t  the speaker knows the hearer i s  
l i k e l y  to  make inferences according t o  these and 
other s t ra teg ies .  The speaker has done noth ing 
t o  prevent the hearer from making them. There- 
fo re  the hearer i s  J u s t i f i e d  i n  i n f e r r i n g  t h a t  
the speaker intends f o r  the inference t o  be made. 

UsLw these and o ther  s t ra teg ies ,  then, the 
hearer modif ies h i s  model o f  one o r  more worlds, 
based not on detached sentences o r  propos i t ions 
f l o a t i n g  i n  some abs t rac t  semantic space, but  on 
h i s  observation t ha t  a c e r t a i n  person has per- 
formed a c e r t a i n  speech act .  

6. Relat ions among speech acts .  But there 
i s  more t o  the i n t e r p r e t a t i o n  o f  a t e x t  than i u s t  

- - -  
d - -  

the interpretation of i nd i v i dua l  speech acts.  A 

speech a c t  i s  performed f o r  some purpose, w i t h  
some goal i n  mind. And mmplete understanding 
o f  a t e x t  invo lves the a b i l i t y  t o  i n f e r  such 
goals and purposes a t  ev&y l e ve l ,  gfom i n -  
f e r r i n g  the purpose o f  r e f e r r i n g  expressions t o  
i n f e r r i n g  the speaker's o v e r a l l  goal i n  con- 
s t r u c t i n g  the t ex t ,  One can understand every 
sentence i n  a t e x t ,  yet  come away puzzled a t  what 
i t  was the speaker was t r y i n g  t o  say, o r  what 
the par ts  of  the t e x t  had to do w i t h  each other.  
To understmid the purpose o f  a speech ac t  i s  t o  
understand how i t  re la tes  t o  a goal ,  how i t  i s  a 
step toward the achlevement o f  t h a t  g a l .  The 
most appropr ia te  k i nd  o f  theory for t & i s  aspect 
o f  a t e x t  i s  a theory o f  plans, i n  which pur- 
poses, goals, ac ts ,  and i n ten t i ons  p lay  a c r u c i a l  
ml e. 

There are a large number o f  goals a speaker 
can have i n  cons t ruc t ing  a t ex t ,  i nc l ud ing  many 
tha t  are i r r e l e v a n t  t o  comprehension: t o  der ive 
roya l t i es ,  f o r  example, o r  t o  confuse an enemy 
by f u rn i sh ing  misinformat ion.  A proper theory 
o f  t ex t  comprehension must d i s t i n g u i s h  goals 
l i k e  these from those tha t  are cen t ra l  t o  com- 
munication and comprehension, probably by means 
of condi t i o n s  1 i ke those Grice . (1957) proposes 
as c r i t e r i a  f o r  meaning. 

C .  What can go wrong. Then we can SKetch 
the task o f  t e x t  comprehension as fo l lows  

1. From the  sounds o r  markings, H must 
recover what sayings are recorded i n  
the tex t ,  i n  what order.  

2, From t h i s  H must recover what speech 
ac ts  have been performed, i n  what 
order .  

3. From each speech act  H must reccver 
what f a c t s  are being asserted, denied, 
promi sed, e tc .  

4. From t h i s  H must i n f e r  what rnodifica- 
t i ons  he is lntehded t o  make i n  h i s  
model of the wor ld,  and how t o  make 
them i n  the most cons is tent  way; 
t h i s  i s  no t  a d i r e c t  f un< t i on  o f  
the fac ts ,  as discussed e a r l i e r .  

5. For each speech ac t  H must i n f e r  a 
purpose t ha t  i s  cons is ten t  w i tH  the 
purposes he i n fe r red  f o r  e a r l i e r  
speech acrs;  or he must rev ise  
e a r l i e r  hypotheses about purposes 
accordlngly.  Questions H must i n f e r  
answers to  are, "Why d i d  the speaker 
perform t h i s  p a r t i c u l a r  speech act, 
a t  t h i s  p a r t i c u l a r  p o i n t  i n  the text?"  
and "Why does he want me t o  have 
t h i s  p a r t i c u l a r  f a c t  j u s t  now?" 

6, From speech acts  and t h e i  r purposes 
taken j o i n t l y ,  he must cons t ruc t  a 
hypothesis of the speaker's goal i n  
the t e x t ,  and o f  the p lan  t h a t  the 
speaker i s  f o l l ow ing  i n  a d v a n ~ i n g  
toward t ha t  goal. A t  each step the 
purpose of  a given speeah a c t  must 
somehow be construed as cons is tent  



wieh, and ac tua l l y  advancing tha t  
plan, o r  the plan hypothesis must 
be modif ied so that  i t  can. 

From PTyp~theses about the speaker's 
plan4 and goals i n  the text ,  the 
hearer w i l l  form expectations: 
hypotheses about what the speaker 
i s  l i k e l y  t o  do next i n  advancing 
toward the goal of the tex t .  

These matters do not  proceed i n  separate compart- 
ments, o f  course, but feed each other.  The p lan  
one has constructed so f a r  can inf luence decisions 
about what speech ac t  i s  performed i n  a given 
utterance, f o r  example, and the i n te rp re ta t i on  o f  
pronouns can be inf luenced by hypotheses about 
the speaker's goals, j u s t  as a decision about what 
a r e f e r r i n g  expression i s  being used t o  r e f e r  t o  
can in f luence the process o f  i n f e r r i n g  a plan, and 
expectation9 about what the speaker w i l l  do next 
can in f luence the i n te rp re ta t i on  o f  what he 
ac tua l l y  does. 

From t h i s  sketch we can der ive a p i c tu re  of 
where things can go wrong i n  comprehension, g i v i n g  
some ins igh t  perhaps i n t o  not ions l i k e  "Aext 
s t i u c  t u re  ,I1 'Ire levance ," and "coherence. " 

The hearer can have d i f f i c u l t y  i n  tasks 
through 3 ,  of course, but the mattenr seems 
straightforward, so I w i l l  not discuss i t .  D l f f i -  
c u l t i e s  can a r i se  i n  task 4 i n  a t  least - two ways. 
F i r s t ,  the world described may be so f a c t u a l l y  o r  
l o g i c a l l y  b izarre,  o r  so inconsistent w j t h  the 
hearer 's be1 i e f s  (a descr ip t ion  o f  plng pong i n  a 
black hole, f o r  example), t ha t  the hearer i s  un- 
able t o  c s t r u c t  a consistent model w i t h  any 
degree o f 2 e t a i I .  The term "incoherent" n i g h t  be 
appl ied t o  such cases, but  I th ink  t h i s  i s  no t  
what l j n g u i s t s  mean by " textual  coherence," which 
I w i l l  discuss-below. 

A second k ind  o f  d i f f i c u l t y  w i t h  task 4 
aris_es when the fac ts  are consistent, but the 
hearer l acks the know1 edge netessary t o  f i gure 
~t how t o  construct a consistent model t ha t  
incorporates those facts ,  For example, i f  I 
describe i n  d e t a i l  a walk thraugh the South Side 
o f  Chicago, a person who has been there before 
w i l l  be able t o  construct a much more r i c h l y  de- 
t a i l e d  model o f  my walk than a person who has not .  

D i f f i c u l t i e s  can a r i s e  w i t h  task 5,  insofar  
as the hearer i s  able t o  understand c l e a r l y  what's 
being asserted, but unahle t o  determine the 
speaker's purpose i n  asserting i t .  Here i s  the 
place t o  look f o r  an adequate def i n  i t i  on o f  
relevance. Actual ly  there a w  two senses o f  
the word i n  ord inary usage. One can speak o f  
relevance-as a r e l a t i o n  between fac ts .  One f a c t  
i s  re levant  t o  another when the t r u t h  o f  one de- 
pends in'some way on the t r u t h  o f  the other. But 
1 th ink  more of ten,  l i n g u i s t s  who speak o f  
"relevance1' as a problem o f  text, comprehension 
have i n  mind a problem t h a t  1s best t reated i n  
terms o f  purposes behlnd speech acts. Given a 
hypothesis about the goal and plans o f  a speaker 
i n  a tex t ,  a given "sentence" ( i .e .  speech ac t )  
i s  taken t o  be i r re levan t  when the hearer i s  un- 
able t o  see how i t  funct ions w ~ t h i n  the p lan  t o  

advance toward the gaal . Relevance under t h  i s 20 
i n te rpre ta t ion ,  then, i s  a r e l a t i o n  between an 
ac t  and a goal, no t  a r e l a t i o n  between sentences, 
i f  i n  recounting my rec ipe f o r  Wienerschnitzel 

describe my new driveway, i t ' s  not t h a t  the 
sentences are i r re levan t ;  ra ther ,  I have done - 
something i r re levant .  The same passage may 
count as f u l l  o f  i r re levanc ies ,  r e l a t i v e  t o  one 
goal, bu t  un i formly re levant ,  r e l a t i v e  t o  another 
goa 1 . 

Task 6 i s  probably the most complex and 
d i f f i c u l t ,  and the one ~e know leas t  about. But 
I suspect tha t  i t  i s  a 1 i k e l y  source of  progress 
i n  understanding such important but e lus i ve  
notions as Hcoherence,ll " t ex t  structure,"  dnd 
18topic." I n  understanding a t e x t ,  the hearer 
unconscidusly searches ou t  a primary goal behind 
the tex t ,  and t r i e s  t o  construe every p a r t  o f  the 
tex t  as a purposeful step toward that  goal, 
according t o  some plan. I f  the heaker i s  unable 
t o  reconstruct the goal o r  plan, o r  indeed 
decides there i s  none, .the t e x t  wi 1 1  be judged 
"incoherent." Coherence i s  not a formal property 
o f  tex ts ,  nor o f  " log ica l  Structures" o f  t ex ts ,  
but a func t ion  o f  the hearer 's a b i l i t y  t o  r e l a t e  
par ts  o f  the t e x t  t o  a p lan  f o r  achieving some 
goal. I f  i t  should turn ob t  t ha t  the coherente 
of t ex ts  cor re la tes  w i th  the number o f  pronouns, 
i t  would be a mistake t o  conclude tha t  l o t s  of 
pronouns makes a t e x t  coherent. Rather, i t  would 
s h w  t h a t  coherent tex ts  tend t o  be ones where 
the speaker says a l o t  about one o r  two top ics,  
ra ther  than saying bne th ing  about 32 topics,  
I t i s  the coherence o f  M a t  the speaker i s  doing 
i n  the t e x t  that  gives r i s e  t o  the abundance o f  
pronouns; the formal property of having a l o t  o f  
pronouns does not g ive r i s e  t o  coherence. 

A t  .least some aspects o f  " t e x t  s t r ~ c t u r e ' ~  
can a l so  be t reated i n  these terms. An  idea1 
u n i f i e d  paragraph, f o r  example, i s  a u n i t  o f  
funct ion,  not of form; the speaker forrdulates 
a subgoal as a step toward the brimary goal of  
the t e x t  and sets about t o  achieve t h a t  goal i n  
a ser les of speech acts,  Insofar as the hearer 
i s  able t o  discover t h i s ,  the ser ies o f  speech 
ac t s  w i l l  be judged t o  be a u n i t ;  but a u n i t  of 
funct ion,  not o f  form, def ined no t  i n  terms o f  
sentences o r  proposi t ions, but communicative acts  
of some person, who uses those sentences t o  c0nut.y 
those proposi t ions. 

: t  i s  l i k e l y  tha t  an understanding o f  task 6 
w i  1 1  lead t o  an understandtng o f  " topic" as 
we l l ,  A t  present, there are near ly  as many 
d e f i n i t i o n s  of titopfcil as there are l i n g u i s t s ,  
and none o f  the d e f i n i t i o n s  i s  c lea r  enough to  
be usable. For some l i n g u i s t s  the top ic  i s  a 
c e r t a i n  WP i n  a sentence; fo r  o thers a top ic  i s  
something a sentence has, though the NP may not  
be present i n  the sentences. For some every 
sentence has a top ic ;  f o r  others,  on ly  some 
sent ces have topics.  But I suspect tha t  a.11 7 o f  t ese attempts miss Q a wide mark. F i r s t ,  
i t  i s  not NP1s tha t  are topics,  but the th ings 
i n  the world they r e f e r  to.  Second, I suspect 
tha t  such d e f i n i t i o n s  can never be made sense o f  
i n  t h a t  i t  I s  speakers, not  sentences o r  even 
tex ts ,  t ha t  have topics.  If so, then the proper 
theore t ica l  treatment o f  fittop ic" would be framed 



I n  terms o f  a theory o f  complex communi cat  i ve 
acts,  not formal l i n g u i s t i c  propert ies.  

I V .  Conclusion 

I n  t h i s  speculative paper I have proposed a 
way o f  looking a t  the comprehension o f  connected 
tex t  that i s  counter t o  the I i n g u i s t ' s  usual way 
o f  looking a t  language. My main po in t  i s  that 
ce r ta in  notions are more l i k e l y  t o  receive ade- 
quate treqtment i n  a theory tha t  incorporates a 
theory ~f speech acts, a theory o f  plans and goals, 
and a theory of inference, i n  place o f  a theory 
tha t  looks f o r  answers i n  terms o f  formal proper- 
t i e s  of texts.  I t  rema-ins, o f  course, t o  develop 
such theories toka level  where my claims can be 
r i gorous 1 y tested, The construct ion o f  such 
theories should be a prime goal o f  theoret ica l  
l i ngu is t i cs .  
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A b s t r a c t  

I t  i s  conven t iona l  t o  t r e a t  t h e  meaning of an u t t e r -  
a n c e  i n  a d i s c o u r s e  i n  terms of two components, t h e  
pPOpositiona1 and t h e  pragmatic o r  speech act com- 
ponent ,  t h e  f i r s t  i n d i c a t i n g  the  meaning of t h e  
sen tence ,  t h e  second i n d i c a t i n g  i ts  in tended  use by 
t h e  speaker .  Some arguments and ev idence  are pre- 
s e n t e d  t o  show t h a t  t h e s e  two systems a r e  i n t e r d e -  
pendent. Roughly, i t  a p p e a r s  t h a t  s o c i a l  considera-  
t i o n s ,  p r i m a r i l y  s t a t u s ,  de termine ,which a s p e c t s  of  
a  p r o p o s i t i o n  a r e  l e x i c a l i z e d  i n  t h e - u t t e r a n c e .  
Thus, a c h i l d  wi th  h i g h  s t a t u s  relative t o  h i s  i n t e r -  
l o c u t o r  may use  a  command, "Give m e  a block", whi le  
~f  h e  has  low s t a t u s  r e l a t l w  t o  h i s  i n t e r l o c u t o r  
he may use  a  r e q u e s t ,  "[lay I have 3 block?" I f  he 
is a n  e q u a l ,  a p e e r ,  (and perhaps on ly  then)  h e  w ~ l l  
use  an  e x p l i c i t  t r u e  p r o a b s i t i o n  such a s ,  "You have 
two more than mer1. Cnly & t h i s  t h i r d  c a s e  1s t h e  
p r o p o s i t i o n a l  meaning e x p l l c i t  i n  t h e  s e n t e n c e  pez 
se, and on ly  i n  t h i s  c a s e  is  a n  a f f i r m a t i v e  o r  
n e g a t i v e  response  dependent s t r l c t l y  upon t r u t h  con- 
d i t i o n s  (on a s s e n t  r a t h e r  than compliance).  

T h i s  concept of t h e  s o c i a l  a s p e c t s  of  a a n i n g  i s  
examined through an a n a l y s i s  of what is s a i d  vS 
what i s  meant in some c h i l d - c h i l d  and t eacher -ch i ld  
conversa t ions .  

Theor ies  of human c o g n i t i o n  have g r a d u a l l y  ad- 
j u s t e d  t h e i r  accoun ts  of p e r c e p t i o n  and of know- 
l edge  t o  t h e  f a c t  t h a t  n e i t h e r  p e r c e p t i o n  n o r  
knowledge are s imple  c o p i e s  of t h e  environmenta l  

p r i o r  exper ience ,  b u t  r w h e r  t o  t h e  s o c i a l  r e la t r ions  
i n  which t h o s e  knowledge s t r u c t u r e s  a r e  c o n s t r u c t e d .  
Theor ies  advanced under t h e  banner of  t h e  "socio- 
logy  sf knowledge" have claimed t h a t  t h e  s t r u c t u r e s  
o f  knowledge and p e r c e p t i o n  r e f l e c t  t he  o r ~ a n i z i n g  
p r o p e r t i e s  of t h e  s o c i a l  system i n  which t h e  exper-  
i e n c e s  occur  and are a s s i m i l a t e d .  

T h i s  l i n e  of argument 1s u s u a l l y  a t t r i b u t e d  t o  Durk- 
K e i m .  According t o  h i s  b iographer  Steven Lukes 
(1935) t h e  c o g n i t i v e  p r o c e s s e s  r e f l e c t  d i r e c t l y - t h e  
s o c i a l  aad p o l i t i c a l  s t r u c t u r e s  of a s o c i e t y .  "Con- 
c e p t u a l  thought ,  w a s , "  Durkheim Q a i m e d ,  " s o c i a l  
and n o t h l n g  bu t  a n  e x t e n s i o h  of s o c i e t y "  (Lukes, 
1973, pp. 23-24) and a g a i n ,  "Logical l i f e  h a s  i t s  
f j r s t  s o u r c e  i n  s o c i e t y "  (Lukes, 1973, p. 441) .  

I n  a n  admirable  colJ .ect ion of e s s a y s  and monographs, 
Ilary Douglas (1975) t a k e s  up and ex tends  t h e  Durk- 
heimian view. With Durkheim, s h e  c la i tns  t h a t :  
" . . . ideas  rest on c l a s s i f i c a t i o n .  U l t i m a t e l y  any 
form of knowledge depend on p r i n c i p l e s  of c l a s s i -  
f i c a t i o n .  But t h e s e  p r i n c i p l e s  a r i s e  o u t  of s o c l a l  
experience, .  s u s t a i n  a given s o c i a l  p a t t e r n  and 
themselves a r e  s u s t a i n e d  by i t .  I f  t h i s  g u i d e l i n e  
and b a s e  i s  g r o s s l y  d i s t u r b e d ,  knowledge i t s e l f  
is b t  r l s k "  (p. 245).  S p e c i f i c a l l y ,  she a r g u e s  t h a t  
t h e  d l s c r i m i n a t l n g  p r i n c i p l e s  as t o  what is  c l e a n  
and y h a t  i s  p o l l u t e d  and what g e n e r a l l y  i s  "aga ins t  
na tu re"  i s  d e r i v e d  from s o c i a l  s t r u c t u r e .  Nature  
is  c l a s s i f i e d  i n  such  a  way a s  t o  uphold t h e  s o c i a l  
order-- thus i n  a  s o c i a l  o r d e r  I n  which men are 
s t a t u s - d o d n a n t  over  women and c h i l d r e n  i t  seems 
o n l y  n a t u r a l  t h a t  women and c h i l d r e n  be  ass igned  
low-s ta tus  d u t i e s  such a s  dish-washing. 

e v e n t s  t h a t  occas ion  them, ~ r u n e r ' s  (1957) "New Taken i n  t h e i r  b o l d e s t  form, these t h e o r i e s  a rgue  
~ o o k "  i n  percept  i o n ,  which was devoted t o  showing t h a t  knowledge is s o c l a l l y  c o n s t r u c t e d ;  t h e r e  are 
t h e  r o l e  of hypotheses,  e x p e c t a n c i e s  and s e t  on c l o s e  t l e s  between t h e  s o c l a l  o r d e r  and t h e  concep- 
t h e  p rocesses  of p e r c e p t u a l  r e c o g n i t i o n  a long  t u a l  o r d e r .  But how does  t h i s  s o c i a l  o r d e r  a f f e c t ,  
w i t h  B a r t l e t t ' s  (1977) a n a l y s e s  of t h e  r o l e  of 

CQ* t o  be a f f e c t e d ,  o r  o the rwise  i n t e r a c t  wi th  
"schema" i n  remembering helped t o  r e l a t i v i z e  t h e  t h e  concep tua l  o r d e r ?  
accounts  of t h e  r e l a t i o n  between s t i m u l u s  and 
p e r c e p t i o n  o r  between r e a l i t y  and knowledge. 

Naw, however, we a r e  asked t o  make our  accoun ts  
of  huma?~ cognition even more r e l a t i v e  as n o t  on ly  
t o  i n n a t e  c a t e g o r i e s ,  and t o  e x p e c t a n c i e s  based on 

Paper prepared f o r  T h e o r e t i c a l  I s s u e s  i n  N a t u r a l  
Language Process ing  (TINLAP-2). Urbana, U n i v e r s i t y  
of Illinois, J u l y  25-27, 1978. I a m  i n d e b t e d  t o  Ed 
S u l l i v a n  and Frank Smith f o r  our  l i v e l y  d i s c u s s i o n s  
of these  i s s u e s ,  and t o  Canada Counci l  f o r  suppor t .  

Most of t h e  t h e o r l e s  which a t t e m p t  t o  r e l a t e  s o c i a l  
s t r u c t u r e s  t o  c o g n i t i v e  ones have pos tu la ted_symbols  
as t h e  media t ing l i n k .  Symbols a r e  c u l t u r a l l y  de- 
s i g n e d  and they  a y e  a c q u i r e d  by c h i l d r e b f o r  use  
i n  comnunication and f o r  t h e  i n t e r p r e t a t i o n  of, 
exper ience .  But where i n  a symbol s y s & m ,  such a s  
language,  s h a l l  ( w e  looh  f o r  evidence  of t h e i r  
r e l a t i o n  t o  s o c i a l  s t r u c t u r e s ?  The b e s t  known 
of t h e s e  t h e o r i e s  of th'is r e l a t i o n  such  as t h o s e  



of Vygotsky (1962), Bruner (1966) o r  Whorf (1956) have 
t r i e d  t o  i s o l a t e  t h e  s o c i a l  c o n s t r a i n t s  on the  se- 
mantic, p ropos i t iona l  s i d e  of language r q t h e r  than 
the  s o c i a l ,  i n t e r p e r s o n a l  o r  pragmatic s i d e  D£ lan- 
guage. In  s o  doing they followed t h e  then-predomin- 
a n t  focus of l i n g u i s t i c  and semio t i c  theory.  

Theories of symbols have tended t o  emphasize the  
semantic, deno ta t ive  o r  r e f e r e n t i a l  s i d e  o f  meaning 
at t h e  expense of t h e  s o c i a l ,  pragmatic o t  i n t e r -  
personal  s i d e  ofbmeaning. I n  h i s  c l a s s i c a l  t r e a t -  
ment of symbol systems, Itelson Goodman (1968) focus- 
ed e$clusively on the  o b j e c t i v e  o r  informat ive  o r  
semantic a spec t s  of symbols, t h a t  is,  t h e  r e l a t i o n  
t h a t  e x i s t s  between t h e  symbol and t h e  event k t  re- 
presen t s ,  denotes,  expresses oa exempl i f ies .  

Chomsky (1972, p. 24) too ,  focuses on t h e  l o g i c a l  
o r  semantic a spec t s  of meaning--that aspect  of 
meaning which is  invar ian t  ac ross  t h e  var ious  func- 
t i o n s  t o  which a sentence mqy be p u t ,  i n  h i s  theory 
of language. Studies  of language and cogni t ion  
have s i m i l a r l y  focused on l a b e l s  and on grammatical 
r e l a t i o n s  f n  t h e i r  a t tempts  t o  f i n d  the r e l a t i o n s  
between language and thinking.  Hence Durkheim 
looked a t  c l a s s i f i c a t i o n  systems, Vygotsky looked 
a t  t h e  superordinate  c a t e w r i e s ,  and " s c i e n t i f i c  
concepts" Brwer and o r e e n f i e l d  looked i n  the  
s t r u c t u r e  of a d j e c t i v e s ,  Cole and Scr ibner  looked 
i n  the s t r u c t u r e  of l o g i c a l  in fe rences  and so on 
for-evidence of s o c i a l - c u l t u r a l  d i f fe rences .  And 
indeed some i n d i c a t i o n s  of s o c i a l  d i f fe rences  have 
shown up i n  shose  s t u d i e s  al though thcy tend t o  
r e f l e c t  simply degrees of f a m i l i a r i t y  with a c e r t a i n  
approach t o  problems pr imar i ly ,  " learning t o  con- 
f i n e  i n t e r p r e t a t i o n  atq t h e  text" (Olson and Nicker- 
son, 1978). 

There is  however a second dimension of language 
which has been brought t o  the  f o r e  by recent  analy- 
sis of t h e  funct ions  of  language under t h e  r u b r i c  of 
speech a c t  theory.  Sentences a r e  now considered 
and analyzed both  i n  terms of t h e  p ropos i t iona l  
content  of t h e  sentence ,  t r a d i t i o n a l l y  t h e  seman- 
t i c s  o r  meanings of t h e  language, and t h e  pragma- 
t i c  function,  what one i s  a t tempt ing t o  do by 
means s f  t h a t  sentBnce--promising, convincing, 
commanding, reques t ing,  s t a t i n g  a n d 9 h e  l i k e .  
Sear le  (1969) fol lowing Austin (1962) d i f f e r e n t i a t e s  
p ropos i t iona l  a c t s  of r e f e r r i n g  and predicat ing 
from i l l o c a t i o n a r y  a c t s  qr s t a t i n g ,  quest ioning,  
commanding, promising and s o  on, The same r e f e r -  
ence and p red ica t ion  can occur i n  the  performance 
of completely d i f f e r e n t  speech acts a s  i n  Sear le ' s  
example : 

1, Sam smokes hab i tua l ly .  
2 ,  Does Sam smoke h a b i t u a l l y ?  
3. Sam, smok; hab i tua l ly !  
4. Would t h a t  Sam smoked h a b i t u a l l y .  (p. 2 2 ) .  

Halliday (1970, 1973) too,  i n  h i s  a n a l y s i s  of t h e  
funct ions  of language, d i f f e r e n t i a t e d  t h r e e  primary 
funct ions  of language--the i d e a t i o n a l  function,  t h e  
in te rpe rsona l  function and the  t e x t u a l  function-- 
which j o i n t l y  s p e c i f y  t h e  s-cture of any p a r t i -  
c u l a r  u t t e rance  o r  series of u t t e rances .  Clark 
and Clark (1977) suggest  t h a t  speakers and l i s t e n -  
ers of t h e  language use  two genera l  p r i n c i p l e s  i n  
comprehending u t t e rances ,  t h e  " r e a l i t y  pr inciple"  
and the  "cooperat ive pr inciple" .  Again n o t e  t h a t  

t h e  r e a l i t y  p r m n ~ Q ~ l e  h a s  to  do wi th  t h e  r e l a t i o n  
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between symbol and r e f e r e n t  whi le  t h e  l a t t e r  has  t o  
do wi th  t h e  r e l a t i o n  between speakers .  

Let us t r y  t o  simply t h i s  r e l a t i o n s h i p  by means of 
a diagram. Figure 1 shows t h e  set of r e l a t i o n s  sus- 
t a ined  by any symbol. 

Logical 

Social :  speaker fi- symbol -j speaker 
3. 

meaning 

-L 
r e f e r e n t  

Figure 1. 

Note f i r s t  t h a t  a symbol simultaneously se rves  two 
s o r t s  of r e l a t i o n s  represented i n  t h e  diagram by 
two dimensions of language--one dimension, repre-  
sented  by t h e  h o r i z o n t a l  a x i s  i n  Figure 1, is t h a t  
spec i fy ing  t h e  s o c i a l  r e l a t i o n s  between speaker1 
w r i t e r  and l i s t ener /aud ience  ; the  symbol expresses 
a s o c i a l  r e l a t i o n  between speaker and l i s t e n e r .  
And the second dimension, represented by t h e  v e r t i -  
c a l  a x i s ,  i s  t h a t  spec i fy ing  a r e l a t i o n  between 
symbol and meaning o r  between s i g n j f i e r  and s i g n i -  
f i e d .  The f i r s t  we may c a l l  the s o c i a l  o r  i n t e r -  
personal  meaning of a eymbol and t h e  second t h e  
l o g i c a l  meaning of t h a t  symbol, l i n g u i s t i c  o r  o ther-  
wise. 

It i s  t h i s  h o r i z o n t a l  dimension, the s o c i a l  one, 
which u n t i l  r e c e n t l y  has not  been given i t s  due. Moct 
s t u d i e s  of language f o r  example have been devoted 
pr imar i ly  t o  t h e  syn tac t i c / semaqt ic  meaning of 
words and sentences  and the  v e r i d i c a l  r e l a t i o n s h i p s  
between sentences  and the  s i t u a t i o n s  they represen t .  
Th i s  i s  t h e  aspec t  of language which most weakly 
r e f l e c t s  t h e  s o c i a l  r e l a t i o n s .  And y e t ,  as I 
mentioned above, t h i s  i s  t h e  dimension of meaning 
t h a t  most hypotheses of t h e  Dudcheimian s o r t -  have 
focused upon. 

It i s  t h e  h o r i z o n t a l  r e l a t i o n ,  t h e  r e l a t i o n s  
between persons t h a t  promises t o  i l l u m i n r ~ t e  t h e  
r e l a t i o n s  between s o c i a l  and cogn i t ive  wtructures.  
Let us consider what some of these  s o c i a l  const ra-  
i n t  s on t h e  meaning of a symbol may be. rs t , 
even t h e  aspect  of meaning represen ted  by the  
v e r t i c a l  a x i s  has  an important s o c i a l  component. 
To be represented i n  t h e  language, syinbou must 
be s o c i a l l y  shared.  What g e t s  i n t o  the  language 
depends upon-what o t h e r s  w i l l  ag ree  to .  Indeed,, 
t h e  semart ic  a spec t  of language may be important 
p a r t l y  because i t  c o n s t i t u t e s  a r e l a t i v e l y  undis- 
puted ground f o r  t h e  reaching,of  s o c i a l  consensus, 
what i s  coming t o  be c a l l e d  " i n t e r s u b j e c t i v i t y  I' 

More recent  work on t h e  pragmatics of language, 
t h e  h o r i z o n t a l  dimension, and t h e  s o c i a l  r e l a t i o n s  
assumed and maintained i n  t h e  express ion of any 
sentence,  goes f a r  t o  put t h e  s o c i a l  dimension of 
language back onto  cen te r  s t a g e ,  In  t h e  s imples t  
case  the d e c l a r a t i v e s  "The door i s  closed" &a 
l o g i c a l l y  r e l a t e d  t o  t h e  command "Open t h e  door" 
and the  reques t  "Could you open t h e  door." As 
Sear le  (1975) would say,  t h e  t h r e e  u t t e rances  
represent  t h e  same p r o p o s i t i o n a l  content  y e t  they 



perform d i f f e r e n t  speech acts: t h e  f i r s t ,  an  asser- 
t i o n ,  t h e  second, a  comnand and t h e  t h i r d ,  a  ques t -  
i o n  s e r v i n g  a s  a  r e q u e s t .  While t h i s  speech a c t  
a n a l y s i s  c o n t r i b u t e s  i m p o r t a n t l y  t o  t h e  view t h a t  
the  meaning of a  s e n t e n c e  is more than t h e  proposi -  
t i o n  i t  expresses ,  t h a t  i s ,  i t  e x p l i c a t e s  t h e  func- 
t i o n  o r  pragmatics of language,  i t  seems n o t  t o  go 
f a r  enough. 

It may be argued t h a t  i n  t h e  above t h r e e  u t t e r a n c e s  
both  t h e  p r o p o s i t i o n a l  con ten t  and t h e  pragmat ic  
f u n c t i o n  of t h e  s e n t e n c e s  3re s imi lar - - they a l l  re- 
p r e s e n t  t h e  p ropos i t ion :  no t  (door(open))  and they  
a l l  s e r v e  t h e  pragmatic f u n c t i o n  of A a t t e m p t i n g  t o  
g e t  B t o  open t h e  door.  These sen tences  which have 
d i f f e r e n t  i l l o c u t i o n a r y  f o r c e s  as p a r t  of  t h e i r  
"sentence meanings" a r e  being used i n d i r e c t l y  t o  
perform t h e  same i l l o c u t i o n a r y  a c t  ( S e a r l e ,  1975, 
p. 71) . They vary  i n  t h g i r  i n d i r e c t n e s s ,  and p o l i t e -  
n e s s .  

However, t h e  important  poir.t f o r  us  t o  n o t i c e  i s  
t h a t  t h e  s o c i a l  r e l a t i o n s  between t h e  s p e a k e r s  assum- 
ed by t h e  t h r e e  s e n t e n c e s  is  e n t i r e l y  d i f f e r e n t .  
The command assumes t h a t  t h e  speaker  has  s u p e r i o r  
s t a t u s  t o  t h e  l i s t ene l? ,  t h e  reques t  assumes a d i f -  
f e r e n t i a l  i n f e r i o r i t y  of t h e  speaker and t h e  d e c l a r -  
a t i v e  assumes, perhaps,  t h e  e q u a l i t y  of t h e  p a r t i c i -  
p a n t s ,  The p o i n t  I wish  t o  emphasize i s  t h a t  a n  u t -  
t e r a n c e  is s imul taneous ly  doing two th ings-- i t  i s  
s p e c i f y i n g  t h e  l o g i c a l  r e l a t i o n  between symbol and 
r e f e r e n t ,  t h e  v e r t i c a l  dimension of F igure  1, and 
i t  i s  s p e c i f y i n g  a  s o c i a l  r e l a t i o n  between t h e  i n t e r -  
locuto'rs. Together,  t h e y  c o n t r i b u t e  t o  t h e  meaning 
of t h e  symbol, u t t e r a n c e  o r  express ion .  However, 
S e a r l e ' s  a n a l y s i s  i s  above a l l  a theory  of language.  
It i s  less a  theory  o f  t h e  s o c i a l  s t r u c t u r e s  t h a t  
those  l i n g u i s t i c  s t r u c t u r e s  c o n s t r u c t  and /o r  sus-  
t a i n .  My concern h e r e  1s t o  ' r e l a t e  t h e s e  two  sets 
of s t r u c t u r e s .  

One of the  most n o t a b l e  a t t e m p t s  t o  c o n s t r u c t  a 
b r ~ d g e  between s o c i o l o g i c a l  theory  and psycho- 
l o g i c a l  theory  of language and t h e  c o g n i t i v e  pro- 
c e s s e s  i s  t h a t  of B e r n s t e i n  and h i s  c o l l a b o r a t o r s  
(1971). Berns te in  i s o l a t e d  two p a t t e r n s  of speech 
which, he claimed,  mapped on t o  two s o c i a l  c l a s s e s .  
The language of worklng c l a s s  c h i l d r e n  he  c h a r a c t e r -  
i z e d  as a r e s t r i c t e d  code which l imi tedgrammat ica l  
and l e x i c a l  op t ions ,  w h i l e  t h a t  of t h e  middle  class 
c h i l d r e n  h e  c h a r a c t e r i x o d  as a h e l a b o r a t e d  code n l t h  
an  expanded set of l e x ~ r z l  and s y n t a c t i c  o p t i o n s .  
More fundamental ly howevr , he argued t h a t  t h e  r o o t  
cause  of t h e s e  l i n g u i s t i c  d i f f e r e n c e s  c o u l d  be found 
i n  t h e  p a t t e r n s  a f  s o c i a l  r e l a t i o n s  which h e l d  with- 
i n  each of t h e  family  typea of t h e  d i f f e r i n g  s o c i a l  
c l a s s e s ,  Working c l a s s  f a m i l l a 1  s t r u c t u r e s  he  char-  
a c t e r i z e d  a s  "posi t ional"--a f i x e d  h i e r a r c h i c a l  
s t r u c t u r e  i n  which a u t h o r i t y ,  r e s p o n s i b i l i t y ,  account 
i b i l i c y  and p r i v i l e d g e s  were ass igned on t h e  b a s i s  
of one ' s  p o s i t i o n  I n  t h e  family .  Middle c l a s s  
f a m i l i e s  he desc r ibed  a.s person-oriented.  Dut ies  
and pr iv iLedges  were ass igned  t o  v a r i o u s  r o l e s ,  b u t  
a  person w a s  no t  permanently ass igned  t o  a  f i x e d  
r o l e  bu t  r a t h e r  t h e  r o l e  w a s  c o n t r a c t e d  o r  nego t i -  
a t e d  wi th  t h e  o t h e r  members of t h e  s o c i a l  group,  
Dut ies ,  p r i v i l e d g e s  a n d  r e s p o n s i b i l i t i e s  were as- 
s igned  by a &iscuss ion  and c o n t r a c t  r a t h e r  than 
being permanently a s  s igned t o  p a r t i c u l a r  i n d i v i -  
d u a l s .  S o c i a l  t h e o r i s t s  would recognize  t h e s e  
p a t t e r n s  as e s s e n t i a l l y  "monarchist"  v e r s u s  "soc- 

i a l  con t rac t ' '  p o l i t i c a l  s t r u c t u r e s .  I n  t h e  f i r s t  
case  t h e  p a r e n t  w i t n  t h e  h i g h e s t  s t a t u s  has  t h e  
r i g h t  t o  d e c r e e  what f a m i l y  members a r e  t o  do,  h e  
is awarded r e s p e c t  and he i s  ass igned  h i g h  s t a t u s  
d u t i e s .  Law s t a t u s  i n d i v i d u a l s  are t o  be obed ien t  
and t o  a c c e p t  r e s p o n s i b i l i t y  f o r  low s t a t u s  d u t i e s .  
I n  t h e  l a t t e r  case ,  such  ass ignments  a r e  n e g o t i a t e d .  

th5se s o c i a l  d i f f e r e n c e s  t r a n s l a t e  d i r e c t l y  i n t o  
t h e  l i n g u i s t i c  p a t t e r n s  mentioned above. The former ,  
r e l y i n g  p r i m a r i l y  upon p o s i t i o n  and s t a t u s  r e q u i r e  
t h e  c l o s e  observance of s t a t u s  r e l a t i o n s  and a  mini- 
mum of n e g o t i a t i o n .  For t h e  middle  c l a s s ,  t h e  s o c i a l  
c o n t r a c t  r e q u i r e s  a h igh  degree  of l i n g u i s t i c  cm- 
pe tence  i n  n e g o t i a t i n g  r o l e s ,  r i g h t s ,  agreements 
and p r i v i l e d g e s .  Hence t h e  l a t t e r  can be  expected 
t o  g e n e r a t e  an e l a b o r a t e d  code. Evidence f o r  t h i s  
theory  h a s  g e n e r a l l y  outweighed eviderrce a g a i n s t  i t  
b u t  s e v e r a l  w r i t e r s  have a t t r i b u t e d  t h e  observed 
d i f f e r e n c e s  n o t  t o  l i n g u i s t i c  incompetence b u t  t o  
t h e  c o c i a l  environments i n  which t h e  d a t a  was 
c o l l e c t e d ,  Labov (1972) f o r  example found t h a t  
speaker& of  Black Engl i sh  Vernacular  were e q s e n t i -  
a l l y  a s  a d e p t  w i t h  t h e  language when they conver- 
sed  wi th  t h e i r  p e e r s  a s  were w h i t e  c h i l d r e n .  Black 
c h i l d r e n  d i d  e s p e c i a l l y  poor ly  on ly  when they  were 
in te rv iewed  by a h i g h - s t a t u s  w h i t e  t eacher /exper i -  
menter  . 
B e r n s t e i n ' s  theory  i s  p r i m a r i l y  impor tant  f o r  i t s  
a s s e r t i o n  of  a  d i r e c t  l i n k  between s o c i a l  s t r u c -  
tures and l i n g u i s t l c  s t r u c t u r e s .  However t h e  d i f -  
f e r e n c e s  should  be expec ted  less i n  t h e  l e x i c a l  and 
s y n t a c t i c  s t r u c t u r e s  t h e n  i n  t h e  s o c i a l  meanings-- 
i n  t h e  pragmat ics  of language.  Working d a s s  c h i l d -  
r e n  do know t h e  pragmat ic  o p t i o n s  a s  Mitchell- 
Kernan and Kernaa 's  (1977) i n t e r v i e w s  make abund- 
a n t l y  c l e a r .  However, working c l q s s  c h i l d r e n  (more 
g e n e r a l l y  c h i l d r e n  from f a m i l i e s  wi th  a p o s i t i o n a l ,  
h e i r a r c h i c a l  s t r u c t u r e )  may b e  expected t o  a s s i g n  
themselves a  - low s t a t u s  r e l a t i v e  t o  v a r i o u s  a u t h o r i -  
t i e ~  and a s s i g n  i n t e r p r e t a t i o n s  on t h e  b a s i s  of 
t h o s e  s t a t u s  d i f f e r e n t i a l s  more s o  than w i l l  middle 
clasq c h i l d r e n .  Thus, i t  may b e  p r e d i c t e d  t h a t  i f  
s e n t e n c e s  which are,ambiguous r e p r e s e n t a t i o n s  of  
speech acts were p r e s e n t e d  t o  working c l a s s  and 
mlddle c l a s s  c h i l d r e n ,  t h e  former would t end  t o  
comply, that  is t o  treat t h e  s t a t e m e n t  a s  a n  i n d i r e c t  
reque9t--while middle class c h i l d r e n  would t end  t o  
a s s e n t ,  t h a t  i s  t o  treat t h e  s t a tement  a s  a b i l i t y  
o r  in fo rmat ion  q u e s t i o n s .  To i l l u s t r a t e  i f  a s k e d ,  
"Can you r el I me w h a t  t h i s  i s ? " ,  working c l a s s  
c M l d r e n  may comply by responding "A p e n c i l  " 
w h i l e  midd3.e c l a s s  c h i l d r e n  may tend t o  a s s e n t  
by responding " Y e s ,  I can!" 

Genera l ly  speakin$ then ,  t h e  l i n g u i s t i c  optxons  a r e  
presumably much t h e  same f o r  a l l  speakers .  The 

- s o c i a l  r e l a t i o n s  assumed and mainta ined differ--- 
~f you have low s t a t u s  you can expect  t o  be  given 
commands--if h i g h ,  t o  g i v e  them. Many of o u r  
i n s t i t u t i o n a l  p r a c t i c e s  can be seen a s  keeping 
people  i n  t h e i r  a s s igned  s t a t u s  p o s i t i o n s  and 
language may b e  seen as  one such means. 

Nice i l l u s t r a t i o n s  of t h e s e  social-linguistic games 
have been p resen ted  by Gumperz (Note 2 ) ,  Ervin- 
Tr ipp  (1977) and Mitchell-Kernan and Kernan (1977) .  
Gumperz r e p o r t s  a c o n v e r s a t i o n  between a  husband 
&nd w i f t  i n  which t h e  husband a s k s  "Where's t h e  
paper?" and t h e  w i f e ,  w i t h  sme annoyance, r e p l i e s  



"1'11 ge t  it." The f i r s t  s ta tement  may be i n t e r p r e t -  
ed as e i t h e r  a reques t  f o r  l o c a t i v e  informat ion o r  
an i n d i r e c t  r eques t  t h a t  she ge t  him t h e  paper. Her 
recogn i t ion  of t h a t  d e a d  p o s s i b i l i t y ,  t h a t  he,  even 
i f  only i n  t h e  back of h i s  mind, wanted h e r  t o  g e t  
him t h e  paper,  was t h e  sou?ce of annoyance. 

M i  tchell-Kernan and Kernan' s (1977) example i s  even 
more apposi te .  I n  t h e  course of a group d i s c u s s i o n  
between an experimenter-teacher and a group of c h i i d r e n  
one c h i l d  gave an  i n d i r e c t  comnand t o  the  a d u l t  who had 
her  foo t  on a cha i r :  "I want t h a t  chair!" with which 
t h e  a d u l t  complied. Some of t h e  o t h e r  c h i l d r e n  gas- 
ped and s a i d  ttO-o-o-o Claudia,  you gon' l e t  he r  t a l k  
t o  you l i k e  t h a t ? "  (p. 205). The s o c i a l  message i s  
obvious. You have t o  have s t a t u s  t o  g ive  commands 
and the c h i l d  d i d  no t  have t h i s  s t a t u s .  The ch i ld -  
r e n  were w e l l  aware of t h a t  a s p e c t  of meaning. 
Mitchell-Kernan* cites f u r t h e r  examples o f * p r e c i s e l y  
t h i s  s o c i a l  game-. Some of the  c h i l d r e n  waul$ t r y  
commands on o t h e r  c h i l d r e n  simply t o  s e e  i f  t h e  lis- 
t e n e r  would comply, If they complied, t h e  c h i l d  
i s s u i n g  t h e  command would have gained proof of h i s  
g r e a t e r  s o c i a l  s t a t u s .  When they t a b u l a t e d  t h e  
frequency of v a r i o u s  k inds  of " d i r e c t i v e s " ,  Elitchell- 
Kernan and Kernan found t h a t  addressees  who were loy- 
er i n  rank than t h e  speaker r ece ived  over f i v e  t i m e s  
as many d i r e c t i v e s  as rhbse  h i g h e r  i n  r snk  (p. 203). 
They conclude: "Direct ives  and r e a c t i o n s  t o  them 
w e r e  c o n s t a n t l y  used t b  de f ine ,  r e a f f i r m ,  chal lenge,  
manipulate,  and r e d e f i n e  s t a t u s  and rank. A t  times 
t h e  d i r e c t i v e s  involved a c t u a l l y  served t h e  o rd ina ry  
fdnc t ion  of d i rec t ives - - tha t  of r eques t ing  goods 
o r  services--while a t  t h e  same time, because of 
t h e i r  frequency of occurrence or t h e  p a r t i c u l a r  $ o m  
they took, served t o  test  t h e  a d d r e s s e e ' s  view of 
t h e  s t a t u s e s  ~ n v o l v e d "  (p. 201). Ervin-Trlpp (1977) 
too found a particular s o c l a l  d ~ s t r i b u t i o n  of v a r i -  
ous forms o f  d i r e c t i v e s  i n  h e r  s t u d i e s  of how ch i ld -  
r e n  l e a r n  t o  honor v a r i o u s  f a c t o r s  such a s  age,  dom- 
inance ,  t a s k  and f a m 5 l i a r i t y  i n  making reques t s  
(p.  186) . 
A s  these  au thors  p o l n t  ou t ,  d i r e c t i v e s  are used 
only a s  ins t rumenta l  means of c a r r y i n g  out  prag- 
mat ic  speech a c t s  s u i t a b l e  t o  p a r t i c u l a r  i n t e r -  
personal  and s o c i a l  cond i t ions  bu t  a l s o  t o  accom- 
p l i s h  c e r t a i n  i n t e r p e r s o n a l  functions--primari ly 
establishing and mainta in ing a s o c i a l  o rde r ,  a  
s t a t u s  quo. I n  using these  c o n s t r u c t i o n s ,  the  c h r l d  
is simultaneously l e a r n i n g  two i n t e r r e l a t e d  pic- 
t u r e s  of r ea l i ty - - the  n a t u r e  of "ob jec t ive  real- 
i t y " ,  t h a t  i s  t h e  p r o p o s i t i o n a l  o r  knowledge sy- 
stem, and h i s  p l a c e  fn the  s o c i a l  order-- that  is, 
who h a s  a r i g h t  t o  make r e q u e s t s ,  to I s s u e  com- 
mands, and t o  make t r u e  descriptBons and s o  on. 
A s  argued above, t h i s  i s  because e;ery symbolic 
express ion h a s  a v a l u e  on bo th  of t h e s e  dimen- 
s ions .  And I have suggested t h a t  t h e s e  two dimen- 
s i o n s  a r e  interdependent;  d e s c r i p t i o n s  a r e  more a p t  
t o  be assessed  e x c l u s i v e l y  i n  terms of t h e i r  t r u t h  
i n  some s o c i a l  r e l a t i o n s  than i n  o t h e r s .  

Less d i r e c u e v i d e n c e  o f  t h e  uses  of s t a t u s  d i f f e r -  
e n t i a l s  i n  t h e  speech p a t t e r n s  comes from s t u d i e s  
of language i n  t h e  classroom. Feldman and Wertsch 
(Note 1) repor ted  t h a t  t e a c h e r s  i n  t h e  clas$room 
r a r e l y  used what they c a l l e d  "s tance  indicatorst ' - -  
verbs such a s  =, o; should,  o r  wish o r  hope, 
th ink o r  b e l i e v e  o r  q u a l i f i e r s  such a s  maybe l n  t h e i r  
classrooms but  they f r e q u e n t l y  used them i n  t h e i r  
speech i n  t h e  lunchroom. That  is, t e a c h e r s  I n  t h e  

classroom a c t  a s  spokesmen f o r  t h e  o f f i c i a l  pub l i c  
view and keep t h e i r  f e e l i n g s ,  a s p i r a t i o n s  and h e s i -  
t a n c i e s  from d i s p l a y .  I n  t h e i r  c l a s s i c  s t u d i e s  of 
t h e  language i n  t h e  classroom Bel lack ,  Kliebard,  
Hyman and Smith (1966) found t h a t  a  predomina,nt form 
of language i n  t h e  clnasroom was of the ques t ion-  
answer routi_nes known a s  the " r e c i t a t i o n  methou." 
I n t e r e s t i n g l y ,  it was the  t e a c h e r s  who asked t h e  
ques t ions  and f.t w a s  the  c h i l d r e n  who provided t h e  
h s w e r s .  It appears  t h a t  t h e  r i g h t  t o  ask  ques t ions  
was a high s t a t u s  pe r roga t ive .  Furthermore, t h e  
ques t ions  were not  slmply r e q u e s t s  f o r  information.  
The teacher  a l r e a d y  knew t h e  answer--the po in t  of 
t h e  pues$ion w a s  t o  s e e  i f  t h e  c h i l d  knew t h e  
answer. The q u e s t i o n  se rves  primarily a s  a meank 
of holding s t u d e n t s  accountable  f o r  t h e  informat ion 
acquired  from read ing  t h e  ~ e x t .  Whfle the u t t e r -  
ances  s p e c i f y  t r u e  f a c t s ,  t h a t  i s ,  r e l a t i o n s  between 
symbols and r e f e r e n t s ,  t h e  form t h a t  t h e  p ropos i t ion  
t akes  again depends upon the  s o c i a l  r e l a t i o n s  be t -  
ween t h e  i n t e r l o c u t o r s .  

S i n c l a i r  and Coulthard (1975) a l s o  found t h a t  many 
of t h e  i n t e r r o g a t i v e  and d e c l a r a t i v e  sentenqes used 
by t eachers  i n  f a c t  served a s - i m p e r a t i v e s .  For 
example, t h e  s ta tement  "~omebody ' s  t a l k i n g , "  "I s e e  
chewiag gum" were no t  t o  be t aken  a s  t r u e  desc r ip -  
t i o n s  but  a s  i n d i r e c t  commands. They c a l l e d ,  a s  
we p r e f e r  t o  state i t ,  f o r  compliance r a t h e r  than 
a s s e n t .  

Goody (Note 3) i n  an i n t e r e s t i n g  s tudy  of t h e  forms 
of questioning among the  Gonja oE Ghaaa, found t h a t  
ques t ions  I n  t h a t  s o c i e t y  were n o t  merely m a n s  of  
secur ing  lnfoxmation but were p r i m a r i l y  r e f l e c t i o n s  
of the  s t a t &  of t h e  i n t e r l o c u t o r s .  Hence, ch2ldren 
r a r e l y  asked questions, not  because they had no need 
f o r  information, but: r a t h e r  because ,asking 
a ques t lon  of a n  a d u l t  would be t o  upset  t h e  s o c i a l  
o rde r .  Goody comments : "The secGring of i n £  o r&t ion  
becomes secondary t o  cons ide ra t io& of s t a t u s  
relations" (p. 42, 1975). 

The surgace form of a n  u t t e r a n c e  depends upon both  
t h e  propositr ional  s t r u c t u r e  ahd on t h e  pragmatic 
funct ion.  All sen tences  appear t o  do both  slmul- 
taneously--as w e  have suggesteki t h e  symbol simul- 
taneously s t a n d s  i n  a specifiable r e l a t i o n  t o  a 
meaning--1t r e p r e s e n t s  a proposktion--and In a 
s p e c i f i a b l e  r e l a t i o n  t o  t h e  speaker  and h i s  l i s t e n e r  
Both of t h e s e  dimensions may be i n v a r i a n t  a c r o s s  
some set  of t ransformat ions .  D i f f e r e n t  sentences  
m a g  a s s e r t  t h e  same proposition, a s  f o r  example 
a c t l v e  and p a s s i v e  sentences  o r  d e c l a r a t i v e s  and 
ques t ions .  Presumably, a s  w e l l ,  sentences  wi th  
d i f f e r e n t  p r o p o s i t i o n a l  content  may be used t o  
cons t r9c t  o r  malnta in  t h e  same s o c i a l  r e l a t l o n  
between i n t e r l o c u t o r s .  There i s  presumably more 
vnan one way t o  be obsequious and more than one 
way t o  be insubord ina te .  

Most theories-  o f  t h e  . ragmatics of  language would 
agree ,  roughly,  t o  i ., p o i n t .  However, even ~f 
they may be d i f f e r e n t i a a d ,  i t  is important  t o  
n o t i c e  t h a t  those  two dimensions, t h e  l o g l c a l  and 
t h e  s o c i a l  are n o t  independent. Th i s  po in t  may be 
expressed by t h e  ques t ion:  (What: a r e  t h e  condi- 
t i o n s  under which an u t t e r a n c e  can b e  judged slmply 
o r  e x c l u s i v e l y  f o r  i t s  t r u t h  v a l u e  o r  i t s  proposi-  
t i o n a l  meaning? And what are t h e  conditions under 
which an  u t t e r a n c e  w i l l  be judged a s  an o rder ,  o r  
a  r eques t  f o r  a c t i o n ?  Let u s  d i s t i n g u i s h  these  two 



cr i te r ia  f o r  i n t e r p r e t a t i o n  by means of l a b e l s :  t h e  
f i r s t ,  t h e  judgment f o r  t r u t h  o r  f a l s i t y  we may say  - - 
c a l l s  f o r  a s s e n t ;  t h e  second, t h e  response t o  a 
"statement  a s  a  c a l l  f o r  a c t i o n ,  we may say  c a l l s  f o r  
compliance. My con jec tu re  i s  t h a t  c e r t a i n  s o c i  a1 
and i n s t i t u t i o n a l  arrangements  l e a d  any p a r t i c u l a r  
u t t e r a n c e  t o  be regarded a s  a  c a l l  f o r  a s s e n t  wh i l e  
o t h e r s ,  a s  a c a l l  f o r  compliance. S y m m ~ t r i c a l l y ,  
c e r t a i n  s o c i a l  cond i t i ons  a r e  more l i k e l y  t o  gener- 
a t e  a s s e r t i o n s  and i n f ~ r m a t i o n  q u e s t j ~ n s  whi le  d t h e r s  
gene ra t e  i n d i r e c t  r e q u e s t s  and impera t ives .  

We have examined t h e s e  c o n j e c t u r e s  i n  two ways. 
F i r s t  we have examined some t r a n s c r i p t s  of c h i l d r e n ' s  
d i s c o u r s e  and secondly we have designed t h r e e  small 
exder imet~ts  t o  fo l low up and c l a r i f y  some of t h e  
r e l a t i o n s  we seem t o  have i s o l a t e d  i n  t h e  a n a l y s i s  
of t r a n s c r i p t s .  

Nancy Nickerson has r e c e n t l y  c o l l e c t e d  and begun t o  
ana lyze  a s e r i e s  of d i a logues  between p a i r s  of ch i ld -  
yen a s  they played wi th  toys .  We a r e  i n t e r s t e d  both 
i n  t h e  q u a l i t y  of o r a l  exp res s ion  f i n  an a t t empt  
t o  see ip what: ways o r a l  language competence i s  re- 
l a t e d  t o  l e a r n i n g  t o  read)  and i n  the use  of  s t a t e -  
ments,  q u e s t i o n s  and commands i n  coope r s t ing  wi th  
and c o n t r o l l i n g  t h e  behaviour  of p e e r s .  Although 
t h a t  p r o j e c t  i s  a t  an  e a r l y  s t a g e ,  I s h g l l  p r e s e n t  
one a n a l y s i s  of a t r a n s c r i p t  i n  terms of t h e  model 
desc r ibed  above. Th i s  d i a logue  occurred between two 
Nur-ru School c h i l d r e n  named Jamie and L i s a  who had 
some difficulty a r r l v i n g  a t  an  e q u i t a b l e  d i s t r i b u -  
t i o n  of a  l i m i t e d  r e sou rce ,  namely some dominoes. 
Let  9 s  s e e  how they  use  language t o  n e g o t i a t e  t h l s  
s o c l a l  problem. 

L: L e t ' s  make a domino house ou t  of t h e s e  
J: Okay 

F i r s t ,  by grabs .  

J: Lookit  how many I got . .  . .Yov tnnk a couple 
of mine! 

L: Now you took a couple ,  . . . 
Then ~y commands. 

L: Now you got  t o  g ive  me t h r e e  back! 
.... 

L: Now g ive  me j u s t  one more and then  
we g o t  t he  same 

And then  by r e q u e s t f u l  d e c l a r a t i v e s .  

J :  Now, you got  more than me-e 

And d e n i a l s .  

L: No-o we got  t h e  same 

By f a c t  c o l l e c t i n g  a n J  in fe renc ing .  

L: (Beglns t o  count  h e r  dominoes). One, two, 
: b e e ,  four . . . - twenty-e ight ,  twenty-nine 
(Then counts  Jamie ' s  dom~noes)  . One, two, 
t h r e e ,  f o u r  .... e igh teen ,  n ine t een  ...( s h o r t  
pause) tweaty-nlne. 
I got  n lne t een  and you got  twenty-nine .... 
You go t  more than  me. 

L- 110-0 ( shout ing)  I COUNTED. . . .You have the  
same a s  me....We g o t  t he  same- 

J :  NO-0-0 

And when n e g o t i a t i o n s  break down and aga in  by grasp- 
ing.  2% 

(There i s  a s h u f f l e  of dominoes a c r o s s  t h e  
f l o o r  .) 

And f i n a l l y  by a p p e a l  t o  a u t h o r i t y .  

L: You goc much more t h a n  me  now 
J: No we got  the  same 

(Paul ,  a  v o l u n t e e r  t e a c h e r ,  e n t e r s  t h e  room.) 

L: Does he have much more than  me? 
P :  Not too many more! 

Note f i r s t  t h a t  a lmost  a l l  of t h e s e  q u i t e  d i f f e r e n t  
u t t e r a n c e s  a r e  a t t e m p t s  t o  a l t e r  o r  p re se rve  t h e  
s o c i a l  arrangement of two c h i l d r e n  p l ay ing  t o g e t h e r  
and s h a r i n g  t h e  l i m i t e d  supply  of dominoes. "Jaw 
you go t  t o  g ive  me t h r e e  back," a command, h a s  t he  
same pragmatic  f u n c t i o n  as "Now, you got  more than  
me," an a s s e r t i o n  s t a n d i n g  as a n  i n d i r e c t  r e q u e s t ,  
spoken by the same person.  And bo th  speake r s  appear 
t o  be aware of t he  s o c i a l  meaning, namely; t h a t  
thk l i s t e n e r  should hand ove r  one o r  more of  t h e  
dominoes, even i f  i n  one c a s e  i t  i s  t h e  e x p l ~ c i t  
"give me1' and i n  t h e  o t h e r ,  t h e  I m p l i c i t  "you have 
more." Why then  do they  u s e  orie dev ice  r a t h e r  than  
ano the r  ? 

We may s e e  how t h e  l o g i c a l  and t h e  s o c i a l  meanings 
i n t e r a c t  i f  we s c o r e  each sen tence  f o r  bo th  i t s  
l o g i c a l  o r  " t ru th"  meaning, t h e  a s s e n t  c r i t e r i o n ,  
and f o r  i t s  s o c i a l  meanlng, t h e  camplicance 
c r i t e r i o n .  For  t he  l o g i c a l  meaning, t r u e  may be 
marked wi th  a "+" and f a l s e  w i th  a 'I-". For t h e  
i o c i a l  .meaning, t he  c a t e g o r i e s  a r e  l e s s  obvious.  
\le l e t  It+" r e p r e s e h t  t h e  p r e s e r v a t i o n  of any c u r r e n t  
s o c i a l  arrangement ,  i r e . ,  t hose  not  requ , l r lng  compli- 
ance  and "-" r e p r e s e n t  t h e  real ignment  of any 
s o c l a l  relationship--statements which r e q u i r e  com- 
p l i a n c e  and c a l l  f o r  revolutionary a c t l v l t g ,  s o  t o  
speak.  Now l e t  us  exarmne some fragments of t h l s  
d l a logue  i n  t h i s  framework. 

C r l t e r l o n  

Assent I Compliance 

J :  "You got 
more than  
me .  I'  

L: "LJo, we 
got t h e  
same. " 

P: "Iiot t o o  
many 
more I t  

T r u t h  
Sentence Gloss Value 

(Give me + 
some) 

S ta tus-Preserv ing  

(I d o n ' t  - 
have t o )  

(Yes, i t ' s  + 
t r u e  she  
has  more 
bu t  s h e  
does not 
have t o  
g ive  you 
any) * 

Note t h a t  J a d e  t e l l s  the  t r u t h  with the  hope of re- 
a l i g n i n g  t h e  distribution of dominoes. L i s a ,  t echni -  
c a l l y  speak ing ,  t e l l s  a l i e .  (Reca l l  t h a t  s n e  was 
t h e  one who counted them). But he r  d e n i a l  was no t  
merely one of fa l sehood.  She knows t h a t  i f  s h e  



agreks  t o  t h e  t r u t h  6f Jamie's s t a t e m e n t ,  she w i l l  
have t o  t u r n  over  some o f  t h e  b locks .  That  she  
doesn ' t  want t o  do  so , she  den ies  t h e  s ta tement .  My 
guess i s  t h a t  t h a t  is  what a l l  l i b s  are--tampering 
w l t h  t r u t h  v a l u e  f o r  s o c i a l  o r  pe r sona l  ends. Tru th ,  
l i k e  fa lsehood is motivated.  

More than t h a t .  L i sa  i s  no t  denying t h e  t r u t h  of 
Jamie 's  s t a t ement  s imply i n  t h e  s e r v i c e  of s o c i a l  
ends. Rather ,  3 would guess,  she  does no t  know any 
means of s imul taneously  meeting both  t h e  s o c i a l  and 
l o g i c a l  c r i t e r i a .  Paul ,  t he  t e a c h e r  
does,  ilote h i s  r e p l y  when Jamie appea l s  t o  him. 
The prebupposi t ion  of h i s  sen tence  is  t h a t  L i sa  has  
more. Rather than deny i t ,  ile presupposes It and 
uses h i s  sen tence  t o  hold  t h a t  no r e d i s t r i b u t i o n  i!4 
r equ i red ,  presumably on t h e  premise t h a t  possess ion 
i s  nine- tenths  of t h e  l a w .  

\ h a t  I would l i k e  t o  sugges t  from t h i s  example i s  
t h a t  t r u t h  c ~ n d i t i o n s  are no t  sepa ra ted  from s o c i a l  
u t i l i t y .  Claims of t r u t h  w i l l  be  advanced p r i m a r i l y  
i f  t h e  ga in ing  of a s s e n t  impl ies  compliance wi th  some 
s o c i a l  goal .  S y m e t r i c a l l y ,  d e n i a l s  of t r u t h  w i l l  
be o f f e r e d  i f  t h e  s o c i a l  consequence of a s s e n t  a r e  
perceived t o  be undes i rab le .  

It is a t  t h i s  p o i n t  t h a t  s o c i a l  r e l a t i o n s  e n t e r  i n t o  
t h e  language. Micro s o c i a l  o r d e r s ,  s m a l l  s c a l e  t r a n -  
s a c t i o n s ,  l i k e  t h e  one mentioned above, involve  t h e  
s o l u t i o n  of smal l -sca le  i n t e r p e r s o n a l  problems ~vhich  
must be solved e i t h e r  f o r  i n d i v i d u a l  machiavel l ian  
g o a l s  o r  f o r  shared s r c i a l  g o a l s .  The main problem 
is how t o  secure  compliance, agreement o r  a t  l e a s t  
t o  prevent  t h e  l o s s  of t h e  s t a t u s  quo (An i n t e r e s t -  
ing  express ion) .  That may be done by s e v e r a l  means, 
d i r e c t  a c t i o n ,  commanding, p lead ing ,  o r  hard  nego t i -  
a t i o n  on a common ground. F a c t s  a r e  one such ground, 
which a s  w e  have seen ,  a r e  overlooked i f  thev  a r e  
embarassing; a u t h o r i t y  i s  a n o t h e r  such ground, which 
a s  w e  have seen ,  t r i e s  t o  g z t  involved o r  take  s i d e s .  

Disputes i n  t h e  l a r g e r  s o c i a l  o r d e r  appear  t o  be  
solved on somewhat s i m i l a r  means. As Foucault 
(1971) pointed  o u t ,  d i f f e r e n t - s o c i a l  o r d e r s  make 
use of d i f f e r e n t  c r i t e r i a  f o r  t r u t h  and hence d i f -  
f e r e n t  grounds f o r  t h e  l e g i t i m a t i o n  of t h e  s o c i a l  
order .  Author i ty ,  t h e  f a t h e r  i n  a p & t r i a r c h i c a l  o r  
d e r  o r  the  p r i e s t  ia',an e c c l e s i a s t i c a l  o r d e r ,  has 
the  'power t o  d e c i d e  i n  t h e  c a s e  o f  d l s p u t e ~ ,  a s  judges  
do i n  our own c o u r t s .  Hopefully,  they  have adequate 
recourse  t o  t h e  t r u t h ,  but  poor judgments c a r r y  
j u s t  a s  much weight a@ go2d,ones. The d e c i s i o n s  
l i k e l y  t o  g a i n  t h e  g r e a t e s t  compliance have both.  

I t  is i n t e r e s t i n g  t o  r e c a l l  i n  t h i s  con tex t  t h e  
wisdom of Solomon. One may wonder I£ ~ o l o m o n ' s  
judgments were considered  s o  good because he &s 
s o  wise o r  becaqse he happened as w e l l ,  t o  be k ing .  
More l i k e l y  t h e  s t o r i e s  of h i s  wisdom and j u s t i c e ,  
helped t o  l e g i f i m i z e  t h e  a u t h o r i t y  t h a t  was s o c i a l -  
ly assigned t o  hlm. 

In our own s o c i e t y ,  g r e a t  weight  i s  ass igned  tO" t ru th l '  
" fac ts" ,  "sense data"  a s  o b j e c t i v e  grouods f o r  mak- 
l n g  scientific, s o c i a l  and p o l i t i c a l  d e c i s i o n s .  A s  
long as people b e l i e v e  t h a t  t r u t h  i s  o b j e c t i v e ,  
i t  s e r v e s  as an important  means of " l eg i t imiz ing"  
a s o c l a l  o rde r  (Habermas, 1973).  Furthermore t h e  
es tabl i shment  of i n s t i t u t i o n s  Like u n i v e r s i t i e s  de- 
voted  t o  d i scover ing  t h e  " t r u t h "  independent of i t s  
s o c i a l  u t i l i t y ,  h e l p s  t o  s u s t a i n  t h e  view t h a t  t h e r e  

a r e  such f a c t s  and t h a t  those  f a c t s  can be used t o  
s u s t a i n  t h e  s o c i a l  o r d e r ,  (Hence, wk may count on 

L7 
some continued suppor t  even i f  we were (God f o r b i d )  
unsuccessful  i n  f i n d i n g  any such t r u t h s . )  

A s i n g l e  argument between two four-year-olds may b e i n -  
s u f t i c i e n t  e m p i r i c a l  grounds t o  s u s t a i n  d genera l  
s o c i a l  theory ,  herlce, w e  have a t t empted  t o  f u r t h e r  
examine some of t h e s e  e x p r e s s i o h s  and t h e i r  i n t e r -  
p r e t a t i o n s  by exper imen ta l  means. Angela Hildyard 
r e c e n t l y  took some of t h e  s t a t e m e n t s  from o u r  t r an*  
c r i p t s  and b u i l t  them i n t o  a s e r i e s  of t e n  s t o r i e s .  
Here is  one of t h e s e  : 

One Saturday morning SusJe and Kevin 
Jones  went t o  t h e  movies. T h e i r  mum 
gave them some money t o  buy some pop- 
corn.  S u s i e  bought a Large box and 
they shared  i t  ou t .  When Kevin looked 
a t  S u s i e ' s  shjare he d i d n ' t  f e e l  too. 
happy "You've got  more than me" he 
s a i d .  

The s t o r i e s  d e s c r i b i n g  s o c i a l  predicaments of t h i s  
s o r t  were each fol lowed by a r e c a l l  test ,  e . g . ,  
What d id  they buy t o  e a t ?  What d i d  Kevin say?  

TEe most i n t e r e s t i n g  results came from Kingergarten 
and Grade 2 c h i l d r e n ' s  r e p l y  t o  t h e  second q u e s t i o n  

3,.  U n d e r g a r t e n  
( 4  y e a r s )  

Grade 2 I2 ( 7  y e a r s )  

Direct Verbat i m  Verbatim No 
and Reca l l  R e c a l l  Response 
I n d i r e c t  ( p l u s  (without  
Requests  knowledge knowledge 

0 f of 
l n d i r e c  t i n d i r e c ~  
r e q u e s t )  r e q u e s t )  

F i g u r e  2 .  The r e c a l l  of  d e c l a z a t l v e  
statemRnts a s  g iven ( v e r b a t i d  
and a s  d i r e c t  and i n d i r e c t  
r e q u e s t s  by J u n i o r  Kinder- 
g a r t e n  and Grade 2 c h i l d r e n .  

J u n i o r  k i n d e r g a r t e n  c h i l d r e n  (Aged 4 and 5 y e a r s ) ,  
when asked what Kevin liad s a i d  woula f r e q u e n t l y  
answer w i t h  a r e q u e s t  o r a  command, "Can I have 
some?" o r  "Give m e  some popcorn." ky t h e  second 



grade  (Aged 7 and a), c h i l d r o n  tended t o  r e c a l l  t h e  
s t a t e m e n t  verbatim: "You have more than me". When 
f u r t h e r  q u e r i e d  a s  t o  why he s a i d  t h a t ,  t hey  r e p l i e d ,  
"Because he  wanted more1'. These r e s u l t s  e r e  shown i n  
F igure  2 .  The i m p l i c a t i o n  of t h e s e  f l n d i n g s  is t h a t  
almost  a l l  of t h e  c h i l d r e n  i n t e r p r e t e d  t h e  s t a t e m e n t ,  
I I You have  more than me'' n o t  simply a s  a  t r u e  s t a t e -  
ment bu t  r a t h e r  as an  i n d i r e c t  r eques t  and t h a t  i n t e r -  
p r e t a t i o n  b i a s e d  the  r e c a l l  of  t h e  younger s u b j e c t s .  
Older s u b j e c t s  remembered bo th  what was in tended  
by t h e  s e n t e n c e  and t h e  meanq t h e  speaker  used ,  h e r e  
a d e c l a r a t i v e ,  t r u e  s t a t e m e n t ,  t o  ach ieve  i t .  That 
is,  t h e  sen tence  was n o t  i n t e r p r e t e d  and e v a l u a t e d  
s t r i c t l y  o r  even p r i m a r i l y  on t r u t h  c r i t e r i a  b u t  on 
' soc ia l  ones .  And t h e  younger t h e  c h i l d r e n ,  the 
s t r o n g e r  t h e  tendency t o  t r e a t  t h e  s e n t e n c e  a s  a  c a l l  
f o r  compliance and hence t o  r e p o r t  i t  a s  such. 

These f i n d i n g s  a r e  s i m i l a r  t o  t h o s e  w e  have ob ta ined  
e a r l i e r  i n  our  s t u d i e s  o f  r e c a l l  and i n f e r e n c e  from 
s t ~ r i e s  w l t h  c h i l d r e n  o f  d i f f e r e n t  ages  i n  which we 
showed t h a t  r e c a l l  t e n d s  t o  be  of  "what was meant" 
r a t h e r  t h a n  "what was s a i d "  and t h a t  wi th  < ~ g c  (and 
s c h o o l i n g )  c h i l d r e n  come t o  be a b l e  t o  d i f f e r e n t i a L e  
t h e  two (Hildyard and Olson, i n  pres 's) .  

I n  a  f u r t h e r  s tudy ,  i l i l dya rd  read  che s t o r i e s ,  exclud- 
i n g  t h e  l a s t  l i n e ,  t o  Kindergar ten  (age 5) and Grade 2 
(Age 1 )  c h i l d r e n ,  and a d u l t s  and asked them t o  imagine 

what t h e  v i c t i m  said-- in t h e  above s t o r y ,  f o r  example, 
"What do  ybu t h i n k  Kevin s a i d  t o  Sus ie?"  There 
were two impor tant  a d d i t i o n a l  f a c t o r s .  F l r s t ,  t h e  
c h i l d  may b e  e i t h e r  demanding a  r i g h t - - i t  may b e  t h a t  
he i s  ask ing  f o r  h i s  own sock back--or a favor--he 
may be  a s k i n g  f o r  something t h a t  a c t u a l l y  be longs  t o  
t h e  o t h e r  cL i ld .  F u r t h e r  they  could  be ask ing  Lhese 
r l g h t s  o r  f a v o r s  of low s t a t u s  l n d l v i d u a l s ,  young 
c h i l d r e n ,  o r  h igh s t a t u s  i n d i v l d u a l s ,  p a r e n t s  and 
t e a c h e r s .  There were 16 s u b j e c t s  a t  each grade  l e v e l  
and t h e r e  were t h r e e  s t o r i e s  of each type.  

Agaln, I shal1 ,ment ion  on ly  t h e  most l n t e r e s t l n g  
r e s u l t s .  F i r s t ,  f a v o r s  were much more l i k e l y  t o  
be  signalled by a  conven t lona l i zed  r e q u e s t  t h a n  were 
r i g h t s .  Over a l l  age l e v e l s  and i t e m  t y p e s ,  t h e  
f a v o r  Items were marked by r e q u e s t s  77% of t h e  t i m e  
whi l e  r i g h t s  were s o  maytced only  45% of t h e  t ime.  
How r i g h t s  were s i g n a l l e d  v a r i e d  wi th  t h e  age  of t h e  
sub j  e c t s  . The youngest sub] e c t s  use  d l r e c t  commands 
t o  t h e i r  pee r s  and conven t lona l i zed  r e q u e s t s  t o  
t h e l r  p a r e n t s  and t e a c h e r s .  Thus they may s a y ,  
"Give m e  my sock" t o  a p e e r  and "May I have  my g o l d  
s t a r "  (which had been promised) t o  t h e  t e a c h e r .  
Adult s u b j e c t s ,  while they  use  r e q u e s t s  f o r  f a v o r s ,  
r a r e l y  use  commands i n  a t t e m p t s  a t  o b t a i n i n g  t h e i r  
r l g h t s  and t end  r a t h e r  t o  u s e  d e c l a r a t l v e s  "You have 
my sock", and q u e s t i o n s ,  "Do you know where my sock 
is?" Adul ts  use  t h i s  dev ice  33% of  the  t i m e  w h l l e  
c h i l d r e n  of  both  ages use  i t  about  15% o f  t h e  time. 
Adul ts ,  i n  o b t a i n i n g  t h e i x  r i g h t s  a l s o  u s e  " l e g i t i -  
mized reques t s " ,  r e q u e s t s  accompanied by reasons  
more s o  t h a n  do t h e  c h i l d r e n .  These r e s u l t s  a r e  
p resen ted  i n  Table  1. 

Note t h a t  I n  a l l  of t h e s e  c a s e s ,  s u b j e c t s  a s p l r e d  
&*the same goal--'either through t h e i r  d i r e c t  mean- 
l n g  o r  i n ' t h e i r  l n d l r e c t  meanings they conveyed t h e  
same i l l o c u t i o n a r y  f o r c e .  Y e t  t h e  u t t e r a n c e  used 
t o  e x p r e s s  t h a t  i n t e n t i o n  took a different form de- 
pendipg upon t h e  s o c i a l  r e l a t i o n s  between t h e  
p a r t i c i p a n t s .  Primary among t h o s e  f a c t o r s  i s  t h e  
s t a t u s  r e l a t i o n s  between them--commands may be is- 

T a b l e  1 

The u s e  of v a r i a u s  forms of d i r e c t i v e s  a s  a  f u n k t i t 2  
of the  type of request-,  r i g h t s  vs,  f a v o r s ,  

and t h e  s t a t u s  r e l a t i o n s  i ~ v o l v e d  

Kinderga r t en  Grade 2 Adult 
N- 16 Nal6  N-16 

Use of  
Commands 

Favors 
R i g h t s  

T o t a l  

Use of  
Convention- 
q l i z e d  Requests  

Favors 86 86 58 
Righ t s  59 4 9 27  

D e c l a r a t i v e s  
and Quest ions  

Favors  
R i g h t s  

775 
45X 

Legi t imized 
Reques ts  

Favors  1 6  11 
R i g h t s  5 2 4 19 

T h r e a t s ,  
Negotiations, 
Appeals 

Favors  0 0 7 
R igh t s  0 3 6 

sued t o  lower s t a t u s  i n d i v l d u a l s ,  r e q u e s t s  must be 
I s sued  t o  s u p e r i o r s  even x f  you a r e  only a s k l n g  f o r  
your r ~ g h t s .  Secondly, t h e  presumed r l g h t s ,  t h e  
s t a t u s  quo, d e t e r m n e s  t h e  form i n  whlch t h a t  i l l o -  
c u t l o n a r y  f o r c e  w i l l  be  ' e x p r e s s ~ d .  Favors a r e  
l a r g e l y  expressed through r e q u e s t s ,  a l though  
a d u l t s  a l s o  f r e q u e n t l y  add r e a s o n s ,  whi le  r l g h t s  may 
be  expressed through commands, occasionally throu311 
t h r e a t s ,  o r  through t h e  p r o v i s i o n  of r easons  (De- 
c l a r a t i v e ~  and Questions). Ervin-Tripp (1977) h a s  
r e c e n t l y  c i t e d  s i m i l a r  r e s u l t s  from an  unpubl ished 
s t u d y  by Sharon James. 

I n  a  t h i r d  s t u d y ,  Beverly Wolfus gave K ~ n d e r g a r t e n  
and Grade 2 c h l l d r e n  a series of d l r e c t  c o m a n d s  
such a s  ( T e l l  m e  what t h i s  is! Put t h e  penny I n  
ahe g l a s s ! )  and ambiguous a b l l l t y  r e q u e s t s  (Can 
you t u r n  over t h e  cup? Could you t e l l  me t h e  name 
of t h i s ? ) ,  wh i l e  p o i n t i n g  t o  a cup o r  o t h e r  o b j e c t s  
and observed how c h i l d r e n  i n t e r p r e k e d  and responded 
t o  them, She was p a r t i c u l a r l y  i n t e r e s t e d  i n  
whether  t h e  c h i l d r e n  op ted  f o r  t h e  d i r e c t  expressed  
meanlng o r  t h e  i n d i r e c t  pragmat ic  meaning of t h e  
ambiguous e x p r e s s i o n s .  Thus t l T e l l  me ~f  you can put  
t h e  penny i n  t h e  g l a s s "  could b e  answered by a s s e n t ,  
11 Yes I canf1--the d l r e c t  meanlng--or by complianc~e,  
by a c t u a l l y  p u t t l n g  t h e  penny i n  t h e  g lass - - the  
~ n d i r e c t ,  o r  pragmat ic  meanlng. When i s s u e d  d i r e c t  
T 

commands, bo th  a g e  groups  complled ext remely  con- 
s i s t e n t l y .  Told "Open t h e  book", everyone opened 
t h e  book. To " T e l l  m e  what t h i s  i s"  every  one 
s a i d ,  "A pen". 



The d i f f e r e n c e s  i n  t h e  responses t o  ambiguous ques- 
t i o n s  and s t a t e m e n t s  f o r  the  two age groups were 
s t r i k i n g .  Theae d i f f e r e n c e s  occurred i n  response 
t o  t h e  ques t ions  and s t a tements  which were ambiguous 
between a  propositional and a  p r a g m a t i ~  i n t e r p r a t a -  
t i o n ,  t h a t  i s  ambiguous i n  t h e i r  c a l l  f o r  a s s e n t  a s  
opposed t o  compliance. To t h e  s t a tement  "Can you 
tu rn  over t h e  cup?" o l d e r  c h i l d r e n  would s a y  "Yes" 
t h a t  rs, a s s e n t ,  younger c h i l d r e n  would s i l e n t l y  t u r n  
i t  over ,  t h a t  i s ,  comply. To "Te l l  m e  f f  you can 
put t h e  peqrty i n  t h e  g lass" ,  o l d e r  c h i l d r e n  wmld  
a s s e n t  by sayxng "Yes" o r  "I can", younger c h l l d r e n  
would comply by p u t t i n g  t h e  penny I n  t h e  cup. To 
I 1  Do you know what t h l s  is?" whi le  p o i n t i n g  a t  a  
penny o r  a , c u p ,  o l d e r  c h l l d r e n  would a s s e n t  by re-  
p l y ~ n g  "Yes1', young c h i l d r e n  would comply by reply-  
ing  "Penny" o r  "Cup". To t h e  s t a t e m e n t ,   he book 
i s  closed", young c h i l d r e n  would, m o r e  o f t e n  than 
o l d e r  c h i l d r e n ,  s i l e n t l y  open ~t , o l d e r  c h i  ldren  
would not but  r a t h e r  await  f u r t h e r  information.  
These r e s u l t s  a r e  shown i n  Table  2 .  

Table 2 

Assent v e r s u s  compllance I n  Kindergar ten  and 
Grade 2  c h i l d r e n ' s  ~ n t e r p r e t a t i o n  of sen tences  

Assent Compliance Both 

P u t  t h e  top on the  pen. 
Klndergarten 
Grade 2 

T e l l  me what t h i s  is .  
Kindergarten 
Grade 2 

T e l l  me i f  you can X.  
Kindergarten 8% 83% 8  % 
Grade 2 69% 29% 2% 

T e l l  me i f  you k n ~ w  how 
t o  X. 

Klndergarten 
Grade 2 

Do you know what this 
1s" 

Klndergar t e n  5% 88% 8 % 
Grade 2 30% 67% 3 % 

Can you t u r n  over t h e  
cup? 

Kindergarten 8% 6 4% 2 4% 
Grade 2  64% 19% 18% 

Do you know how t o  X? 
Kindergar t en  25% 11% 64% 
Grade 2 9 1% 3% 5% 

The book is  c losed .  
Kindergar ten  7 3% 20% 7 % 
Grade 2 922 8  % 

Overal l ,  t h e s e  d a t a  show t h a t  t h e  younger c h l l d r e n  
took every u t t e r a n c e  I n  terms of  ~ t s  expressed 02 
lmplied i l l o c u t i o n a r y  f o r c e  and complied w i t h  i t ,  
whi le  o l d e r  c h i l d r e n  tended t o  d i f f e r e n t i a t e  t h e  
d l r e c t  meanlng from ~ t s  I n d i r e c t  i l l o c u t i o n a r y  

f o r c e  and respond t o  t h e  d i r e c t  meaning. Ervin- 
Tripp (1977), observed a s i m i l a r  a f f e c t .  When t o l d  
t o  "Say why d o n ' t  you s t a n d  up" the  c h i l d  s a i d  
"Stand up!" and s tood up--that is, he  complied. 
Again t h i s  i n d i c a t e s  t h a t  t h e  meaning of the  s t a t e -  
ment i s ,  a t  l e a s t  a t  t h e  beginning,  not  simply i t s  
t r u t h  v a l u e ,  a l though t h a t  meaning may b e  c a l c u l a t e d  
a s  p a r t  of i t s  more pragmatic meaning. Ra ther ,  t h e  
sentences  a r e  scanned,  a s  i t  were, f o r  t h e i r  impli- 
c a t i o n s  f o r  a c t i o n ,  and t h a t  i s  what t h e  youngest 
c h i l d r e n  tend t o  opt  f o r .  F u r t h e r  we can see some 
l n d i c a t  ion of t h e  t r a m s i t i o n  from compliance co 
assen t  i n  the  Kindergar ten  c h i l d r e n  i n  t h e  i tem 
"Do you know how t o  x?" Here t h e s e  young s u b j e c t q  
would f i r s t  a s s e n t  and then comply 64% of  t h e  t d m e .  

Again, wlth age o r  schooling, c h i l d r e n  beg in  t o  
d i f f e r e n t i a t e  t h e  p r o p o s i t i o n a l  from the pragmatic 
meaning and t o  be  a b l e  t o  respond t o  e i t b e r  of them. 
However, i t  a p p e a r s  t h a t  t h i s  p r o p o s i t i o n a l  meaning 
P s  not  primdry b u t  r a t h e r  s p e c i a l i z e d  ou t  of a 
primary u n d i f f e r e n t i a t e d  s o c i a l  pragmatic meanfng. 

Nota t h a t  one of  t h e  f a c t o r s  t h a t  appears  ro give 
those  sunp le  declarative sen tences  a powerful $1- 
locu t ionary  f o r c e  f o r  t h e  youngest c h i l d r e n  1$ t h a t  
they a r e  spoken by an  a d u l t  i n  a school  c o n t e x t .  
The c h l l d  assumes t h a t  t h e  a d u l t  i s  not j u s t  s t a t i n g  
o r  a s s e r t i n g  some t h l n g  "The book IS open" but  In- 
d i r e c t l y  r e q u e s t i n g  t h a t  something be done about 
~ t .  G-lven a high s t a t u s  i n d l v i d u a l  i n  n h b r a r c h i -  
c a l l y  s t r u c t u r e d  institutional c o n t e x t ,  t h e  c h l l d  
assumes t h a t  any u t t e r a n c e  r e q u l r e s  compliance n o t  
a s s e n t .  

Let us r e t u r n ,  I n  conc lus ion ,  t o  some of t h e  gener- 
a l  i s s u e s  r a i s e d  a t  t h e  o u t s e t .  I have argued t h a t  
a l l  u t t e r a n c e s  s e r v e  both  ob j e c t l v e  ( t r u t h )  f u n c t i o n s  
and s o c i a l  (comp'liance) functions and t h a t  these  
a r e  not  independent .  Many examples from the  s t u d i e s  
showed t h a t  t h e  form which a  directive t a k e s  de- 
pends upon t h e  s t a t u s  relations between t h e  i n t e r -  
l o c u t o r s .  T h l s  ~s c l e a r l y  t h e  case  f o r  lmpera t lves  
and reques ts- - reques ts  a r e  more l i k e l y  f o r  p r l v i -  
ledges  and impera t ives  f o r  r i g h t s .  Requests a r e  
more l l k e l y  t o  h l g h e r  s t a t u s  l n d i v  dua l s  and imper- 
a t i v e s  t o  lower s t a t u s  individuals. Imperatives 
occur more f r e q u e n t l y  when c h l l d r e n  address  Lower 
s t a t u s  individuals and rationalized quesLions, de- 
clara,I;lves and r e q u e s t s  occur more f r e q u e n t l y  
I n  t h e  language of a d u l t s .  F u r t h e r  t h e  evidence 
showed t h a t  a lmost  any form of u t t e r a n c e  from a  
h lgh  s t a t u s  individual inc lud ing  a  d e c a r a t i v e  
sentence  such a s  "The book i s  open" tended t o  be 
i n t e r p r e t e d  as an ~ n d i r e c t  Imperat ive  when spoken 
t o  a lower s t a t u s  rndiGjdua1- That 16, d h e  state- 
ment c a l l e d  f o r  compliance r a t h e t  than a s s e n t ,  

Our q u e s t i o n  a t  t h l s  p o l n t  i s  whether o r  not  s t a t q s  
d i f f e r e n c e s ,  differences I n  t h e  s o c i a l  r e l a t i o n s  
between speakers  a f f e c t  t h e  i n t e r p r e t a t i o n  of 
s t a t ements  w i t h  t h e  p u t a t i v e  s t a t u s  of t r u e  d e s r  
c r i p t l o n s .  Genera l ly ,  a r e  c la ims  of t r u t h  ~ n d e -  
pendent of  c l a lms  of  s t a t u s ?  

A s  I have sugges ted ,  p u t a t i v e  t r u e  s t a tements  c a l l  
f o r  a s s e n t  (o r  f a l s i r  i c a t i o n )  whi le  p u t a t i v e  Imper- 
a t l v e s  c a l l  f o r  compliance ( o r  d e f i a n c e ) .  But, 
as w e  have s e e n ,  i f  a t r u e  description is given by 
a  hlgh s t a t u s  i n d l v i d u a l ,  a lower s t a t u s  indivLdua1 
may respond wi th  compllance r a t h e r  than a s s e n t .  
Can t h e  two cr-Ltex3.a be s p e c i a l i z e d ?  Can s t a t e -  



ments  e v e r  be  c o n s t r u c t e d  s u c h  t h a t  t hey  c a l l  Eor 
assent and not  complBancd? If n o t  why a r e  t h e r e  
such  t h i n g s  a s  a s s e r t i o n s ?  The f a c t  t h a t  some s t n t e -  
mepts c8n be  a s s e n t e d  t o  i n d f b a t e  t h a t  the t r u t h  
f u n c t i o n s  can be i s o l a t e d  a t  l e a s t  't~ornewhat frum 
t h e i r  more general s o c i a l  f u n c t i o n s .  Even fn c h a t  
c a s e  however ,  t h e  t r u e  s t a t e m e n t s  would bc g e n c r n t -  
ed  ( o r  den i ed )  when they  have  s o c i a l  u f l l i t y ,  much 
a s  L i s a  d e n i e d  J amie1& s t n t c m e n t  t h a t  s h e  hod morc. 

The a l t e r n a t i v e ,  however, t h a t  bhc mcanlne of  a 
s e n t e n c e  is p u r e l y  s u b j e c t  ivc ,  t h a t  i s  w h ~ i t c v e r  you 
can get R l i s t e n e r  t o  comply v l t l i ,  i s  even morc p re -  
c a r i o u s .  As Har re  (1974) p o i n t e d  o u t  t h i s  is  n 
t e r r i t o r y  s u i  tccl on l y  f o r  t h c  b raves t  milch i a v e l i a n s  
- - to  assumq t h e  s t a t u s  t o  makc demands and d e c  t a r s -  
t l o t i s  and t o  c o n t i n u e  t o  d o  s o  la~t:L somconc r c f u -  
ses t o  complv. 

A more ~ ~ r o r n i s i g g  21pproach would be  t o  n r g u c  t liat t  lie 
meanings of  u t t c r a n v e s  c a n  g a i n  t h e i r  agreement  
frqm ripcakcru on l h c  two b a s e s  w c  Il<lva d i s c u s s e d  
an? t hckt t  h e s r  two b a s e s  a r e  i n  c u n t i n u o u s  in1 cr- 
a c t i o n .  Qnl> may gc t i~grczcmerl-t, c i t h e r  a s s e n t  o r  
compl i ance ,  s imp ly  because  o f '  tlie s t a t u s  rC?lilt ions 
i n v o l v e d .  One I s  I n  a p o s j t i o n  t o  command or t o  
d e c l a r e  Chat such and sue11 is t h c  c a s e  and tlip 
o t h e r ,  c lgreeing t o  t h a t  11idlt.r s t a t u s ,  r e c e i v e s  
t h o s e  commands and d e c l a r , i t  i o n s  and a s s e n t s  or com- 
p l i e s  wit11 t liem. The b u l k  of so t  i n 1  negot i a i  i o n s  
p roceed  on t l i i s  b a s i s .  Rut 1 f tllcrt is ,I c a l l n p s e  
of the . ;ocial  oPder ,  o r  n r  o n d i t  i on  of g e n e r a l  
e q u a l i t y ,  no one pe r son  i s  i n  a p o s i t i o n  to demand ---.--- 
e i t h e r  a s s e n t  o r  c o m p l i a n r r ~ .  Then t h e  ground f o r  
t h e  a d j u d i c a t i o n  o f  d i s p u t  c s o r  morc s imp ly  f o r  
t h e  negot ic l t io r l  of  m'eclning f a l l s  on t o  t h e -  o b j c c -  
t i v e ,  d e s c r i p t i v e ,  oP l y g i c a l  d imens ion  o f  moaning. 
I t  i s ,  presumably,  e a s i e r  t o  g o i n  a s s e n t  t h a n  t o  
g a i n  compl iance ;  lrencc. t h e  impor tance  i ~ f  t r u t h  i2 
any s o c i a l  o r d e r .  And Irr   he microsoc i a f l  o;dcr, 
n c g o t i a t  i o n s  a r e  c a r r i o d  o u t  by m y  means a v e d l a b l e ,  
but a s  F r i e r c  (1972) h a s  s u g g e s t e d ,  p u i t ~ c ;  con-  
v e r s q t  i o n  is p o s s i b l e  o n l y  between equ'lls. 
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Webster 's  d ~ c t i o n a r y  d e f i n e s  
" ~ o h e r e n c e "  a s  " t h e  q u a l i t y  of being 
l o g i c a l l y  i n t e g r a t e d ,  c o n s i s t e n t ,  and 
i n t e l l i g i b l e a .  I f  one were asked whether 
a  sequence of phys ica l  a c t s  beinq 
performed by a n  a g e n t  was coheren t ,  a 
c r u c i a l  f a c t o r  i n  the  d e c i s i o n  wculd be 
whether t h e  a c t s  were perceived a s  
c o n t r i b u t i n g  t o  t h e  achievement of  an 
o v e r a l l  goa l .  I n  t h a t  c a s e  they  can 
f r e q u e n t l y  be descr ibed  b r i e f l y ,  by naming 
the  goa l  or  t h e  procedure executed to  
m i e v e  i t ,  Once t h e  intended goa l  has  
been con jec tu red ,  t h e  sequence can be 
desc r ibed  a s  a more o r  l e s s  c o r r e c t ,  more 
o r  less opt imal  a t tempt  a t  t h e  achievement 
of t h e  goa l .  

One of t h e  mainstreams of A 1  . research 
has  been the study of problem s o l v i n g  
behaviour i n  humans and its s i m u l a t i o n  by 
machines. Th i s  can be considered a s  the  
task  of t ransforming an i h i t i a l  s t a t e  of 
the world i n t o  a  goal  s t a t e  by m d i n g  an 
a p p r o p r i a t e  sequence of a p p l i c a t i o n s  of 
o p e r a t o r s  from a  g iven  s e t .  Each o p e r a t o r  
has  two modes of execut ion:  i n  t h e  f i r s t  
i t  changes t h e  " r e a l  world", and i n  t h e  
second it changes a  model of t h e  r e a l  
world. Sequences of these  o p e r a t o r s  we 
c a l l  p l ans .  They can be c o n s t r u c t e d ,  
s imula ted ,  executed,  optimized and 
debugged. Operators  a r e  u s u a l l y  thought  
of  as achieving c e r t a i n  e f f e c t s  and of 
beinq a p p l i c a b l e  on ly  when c e r t a i n  
p r e c o n d i t i o n s  hold. 

The e f f e c t s  of one  agent  execut ing  h i s  
p l a n s  may be d e r v a b l e  by o the r  a g e n t s ,  
who, assuming t h a t  t h e s e  p lans  were 
produced by t h e  f i r s t  a g e n t ' s  p lan  
c o n s t r u c t i o n  a lgor i thms ,  may t r y  t o  i n f e r  
t h e  p l a n  being executed from t h e  observed 
changes t o  t h e  world. The f a c t  t h a t  t h i s  
i n f e t m c i n g  may be i n t e e d  by the  f i r s t  
agen t  u n d e r l i e s  hbman communication. 

* T h i s  r e sea rch  was supportecl i n  p a r t  by 
t h e  Nat ional  Research Council of Canada. 

Each agent  ma in ta ins  a  model of t h e  
world, inc lud ing  a  mudel of t h e  models of 
b ther  agen t s .  L i n g u i s t i c  u t t e r a n c e s  a r e  
t h e  r e s u l t  of t h e  execut ion  of o p e r a t o r s  
whose e f f e c t s  a r e  mainly on t h e  models 
t h a t  t h e  speakef and hearer  maintain of 
each o t h e r .  These e f f e c t s  a r e  intended by 
t h e  speaker  t o  be produced p a r t l y  by t h e  
h e a r e r ' s  r e c o g n i t i o n  of t h e  s p e a k e r ' s  
plan.  

T h i s  view of  t h e  communication p rocess  
is very c l o s e  i n  s p i r i t  t o  t h e  Austin- 
Grice-Strawson-Searle approach t o  
i l l o c u t i o n a r y  a c t s ,  and indeed was 
s t r o n g l y  inf luenced by it. We a r e  working 
on a  theory  of speech a c t s  based on t h e  
no t ions  of p lans ,  world models, p lan  
c o n s t r u c t i o n  and p lan  recogn i t ion .  I t  is 
intended t h a t  t h i s  theory  should answer 
q u e s t i o n s  such as :  

(1) Under what c i rcumstancgs  can an 
observer  b e l i e v e  t h a t  a speaker has  
s i n c e r e l y  and non-defec t iue ly  performed a 
p a r t i c u l a r  i l l o c u t i o n a r y  a c t  i n  producing 
u t t e r a n c e  f o r  a h e a r e r ?  The observer 
could a l s o  be t h e  hea re r  or  speaker.  

( 2 )  What changes does  t h e  successrjul  
execut ion  of a  speech a c t  make t o  t h e  
s p e a k e r ' s  model of t h e  h e a r e r ,  and t o  the  
h e a r e r ' s  model of t h e  speaker? 

( 3 )  H o w  is t h e  meaning ( sense / re fe rence )  
of an u t t e r a n c e  x  r e l a t e d  t o  the  a c t s  t h a t  
can be performed i n  u t t e r i n g  x? 

A theory  of speech a c t s  based on p l a n s  
m u s t  s p e c i f y  a t  l e a s t  t h e  fol lowing:  

(1) A Plannlng System: a language f o r  
d e s c r i b i n g  s t a t e s  of t h e  world, a language 
f o r  desc r  i b h g  o p e r a t o r s  and a lgor i thms  
f o r  p l a n  c o n s t r u c t i o n  and p l a r  i n f e r e n c e ,  
Semantics f o r  t h e  languages should a l s o  be 
g jven. 

( 2 )  D e f i n i t i m s  of speech a c t s  a s  
o g e r a t o r s  I n  t h e  planning s y s t a .  What 
a r e  t h e i r  e f f e c t s ?  When a t e  they 
a p p l i c a b l e ?  How can they  be r e a l i z e d  i n  
words? 



Tb make p o s s i b l e  a  f i r s t  a t t e m p t  a t  
s u c h  a  t h e o r y  we have imposed s e v e r a l  
r e s t r i c t i o n s  on t h e  system t o  be modelled. 

(1) Any a g e n t  ~ l ' s  model of ano the r  agen t  
fi2 is d e f i n e d  i n  te rms of " f a c t s n  t h a t  A 1  
b e l i e v e s  A 2  b e l i e v e s ,  and g o a l s  t h a t  A 1  
b e l i e v e s  A2 i s  a t t empt ing  t o  achieve .  W e  
a r e  no t  attempting t o  model o b l i g a t i o n s ,  
f e e l i n g s  e  tc. 

( 2 )  The o n l y  speech a c t s  we t r y  t o  model 
a r e  some t h a t  appear  t o  be d e f i n a b l e  i n  
terms of b e l i e f s  and g o a l s ,  naively REQUEST 
and INFORM. We have been t ak ing  t h e s e  t o  
be p r o t o t y p i c a l  members of  S e a r l e ' s  
" d l r e c t i v e n  and n r e p r e s e n t a t i v e "  c l a s s e s  
( S e a r l e  (1976) ) . We r e p r e s e n t  q u e s t i o n s  
a s  REQUESTS t o  INFORM, These. a c t s  a r e  
i n t e r e s t i n g  f o r  they  have a  wide range of 
s y n t a c t i c  r e a l i z a t i o n s ,  and account f o r  a  
l a r g e  p r o p o r t i o n  of everyday u t t e r a n c e s .  

( 3 )  We have l i m i t e d  o u r s e l v e s  s o  f a r  t o  
t h e  s tudy  o f  so -ca l l ed  task-or i en ted  
d i a l o g u e s  which w e  i n t e r p r e t  t o  be 
c o n v e r s a t i o n s  between two a g e n t s  
cooperat ing i n  the achievement of a s i n g l e  
hrgh-level  g o a l .  These d i a l o g u e s  d o  no t  
a l low chahges i n  t h e  t o p i c  of d i s c o u r s e  
b u t  s t i l l  displ-ay a  wide range of 
l i n g u i s t i c  behaviour .  

~ u c h  of  our  work s o  f a r  h a s  d e a l t  w i t h  
t h e  problem of g e n e r a t i n g  p l a n s  c o n t a i n i n g  
REQUEST and INFORM, a s  w e l l  a s  non- 
l i n g u i s t i c  o p e r a t o r s .  Suppose t h a t  an 
agen t  is attempt'ing t o  a c h i e v e  some t a s k ,  
w i t h  incomplete  knowledge of t h a t  t a s k  and 
o f  t h e  methods t o  complete i t ,  bu t  w i t h  
some know1 edge of t h e  a b i l i t i e s  of  ano the r  
agent .  How can  t h e  f i r s t  a g e n t  make use of 
t h e  a b i l i t i e s  of t h e  second? Under what 
c i r cums tances  Can t h e  f i r s t  u s e f u l l y  
ptoduce u t t e r a n c e s  t o  t r a n s a r t  d r  a c q u i r e  
f a c t s  and goals? How c a n  he i n i t i a t e  
a c t i g n  on t h e  p a r t  of t h e  second? 

We view t h e  p l a n  r e l a t e d  a s p e c t s  of  
language g e n e r a t i o n  and r e c o g n i t i o n  a s  
i n d i s s o c i a b l e ,  and s t rong  ky r e l a t e d  t o  t h e  
p rocess  by which a g e n t s  c o o p e r a t e  i n  t h e  
achievement of g o a l s .  For example, f o r  
agent2  t o  r e p l y  " d t ' ~  c l o s e d " '  t o  a g e n t l '  s 
query  "Where's t h e  n e a r e s t  s e r v i c e  
s t a t i o n ? "  seems t o  r e q u i r e  h i m  t o  i n f e r  
t h a t  agent l -  wants t o  make use -of t h e  
s e r v i c e  s t a t i o n  which he cou ld  n o t  d o  if 
i t  were c l o s e d .  The r e p l y  "Two b locks  
e a s t "  would be seen  a s  mis leading  i f  g i v e 0  
a l o n e ,  and unnecessazy i f  g i v e n  along w i t h  
" I t 8 s ~ l o s e d n ,  T h u s p a r t  of c o o p e r a t i v e  
behaviour i s  t h e  d e t e c t i o n  by one a g e n t  of  
obs tackes  i n  t h e  p l a n s  he b e l i e v e s  t h e  
o t h e r  a g e n t  holds ,  p o s s i b l y  followed by an  
a t t empt  t o  overcome them, We c la im t h a t  
speakers  e x p e c t  (and i n t e n d )  h e a r e r s  t o  
o p e r a t e  t h i s  way a d  f h e r e f o r e  t h a t  any 
hea re r  can assume t h a t  i n f e r e n c e s  t h a t  he 
can  draw based on knowledge t h a t  is  shared  
wi th  t h e  speaker  a r e  i n  f a c t  in tended by 
t h e  speaker .  These p r o c e s s e s  u n d e r l i e  o$r 

a n a l y s i s  of i n d i r e c t  speech a c t s  ( such  a s  
"Can you p a s s  t h e  s a l t ? " )  - u t t e r a n c e s  
which appear  t o  r e s u l t  from one 
i l l o c u t i o n a r y  a c t  b u t  can  be used to  
perform a n o t h e r .  

S e c t i o n  2 of t h i s  paper  o u t l i n e s  some 
requi rements  on t h e  models whlch t h e  
v a r i a u s  a g e n t s  must have of each othey. 
S e c t i o n  3 d e s c r i b e s  t h e  p lann lnq  o p e r a t o r s  
f o r  REQUEST and INFORM, and how they can 
be used t o  g e n e r a t e  p l a n s  which inc lude  
a s s e r t i o n s ,  i m p e r a t i v e s ,  and s e v e r a l  types  
of q u e s t i o n s .  

S e c t i o n  4 d r s c u s s e s  t h e  r e l a t i o n  
between t h e  o p e r a t o r s  of s e c t l d n  3 and t h e  
l i n g u i s t i c  s e n t e n c e s  which can r e a l i z e  
them. We c o n c e n t r a t e  on t h e  problem of 
identifying i l i o c u t i o n a r y  f o r c e ,  i n  
p a r t i c u l a r  on i n d i r e c t  speech a c t s .  A 
u s e f u l  consequence of t h e  ~ l l o c u b i o n a r y  
f o r c e  identification p r o c e s s  is t h a t  i t  
p rov ides  a  n a t u r a l  way t o  unders tand some 
e l l i p t i c a l  u t t e r a n c e s  a n d  u t t e r a n c e s  
whose purpose  is  t o  acknowledge, c o r r e c t  
o r  c l a r i f y  i n t e r p r e t a t i o n s  of prevlods  
u t t e r a n c e s .  

A c r i t i c a l  p q r t  of communzcation is 
t h e  p r o c e s s  by which a speaker  can 
c o n s t r u c t  d e s c r i p t j o n s  of  o b j e c t s  involved 
rn h i s  p l a n s  such t h a t  t h e  h e a r e r  can 
I d e n t i f y  t h e  in tended r e f e r e n t .  Why c a n  
someone ask ing  "aheye '  s t h e  screwdr rve r?  
be answered w i t h  " I n  t h e  drawer wi th  t h e  
hammer" i f  i t  is assumed he knows where 
t h e  hammer IS, b u t  maybe by " I n  t h e  t h i r d  
drawq,r from t h e  l e f t "  i f  he doesrig t .  How 
a c c u r a t e  must d e s c t r i p t i v e  p h r a s e s  be? 
S e c t i o n  5 examines how t h e  speaker  and 
he are^ I s  models of each o t h e r  l n f  luence  
t h e i r  r e f e r e n c e s .  F i n a l l y  s e c t i o n  6 
c o n t a i n s  some i d e a s  on f u t u r e  r e sea rch .  

Most examples i n  t h e  paper a r e  jrawn 
from a s r t u a t i o n  i n  w h i c h  one p a r t i c i p a n t  
i s  an informataon c l e r k  a t  a  t r a i n  
s t a t i o n ,  whose objective is t o  a s s l s t  
passengers  i n  boarding and meeting t r a i n s ,  
The  domain is obv ious ly  l i m i t e d ,  b u t  s t i l l  
p r o v i d e s  a n a t u r a l  s e t t i n g  f o r  a  wrde 
range of u t t e r a n c e s ,  both  rn form and rn 
i n t e n t i o n ,  

2 ,  O n  mbdels of o t h e r s  - - 
Ifi t h i s  s e c t i o n  we p r e s e n t  c r i t e r r a  

t h a t  one a g e n t ' s  model of ano the r  ought  t o  
s a t l s f y .  For convenience we dub t h e  
a g e n t s  SELF and OTHER. Our r e s e a r c h  h a s  
c o n c e n t r a t e d  on modell ing  be1 i e f  s and 
g o a l s ,  We c l a i m  t h a t  a  t h e o r y  of language 
need n o t  be  concerned w i t h  what 1s 
a c t u a l l y  t r u e  i n  t h e  r e a l  world: i t  
should  d e s c r i b e  language  p rocess ing  i n  
terms of a p e r s o n ' s  b e l i e f s  abou t  t h e  
world.  Accordingly ,  SELF'S model of OTHER 
shou ld  be based on " b e l i e v e "  a s  e s c r i b e d ,  
f o r  example, i n  H i n t i k k a ( l 9 6 2 )  and n o t  on 
"kn~w'  i n  i t s  s e n s e  of  " t r u e  b e l i e f " .  



Henceforth,  a l l  uses  of the woras "know" 
and "knowledge" a r e  t o  be t r e a t e d  a s  
synonyms f o r  "be l i eve"  and " b e l i e f s " ,  We 
have neg lec ted  o t h e r  a s p e c t s  of a  model of 
a n o t h e r ,  such a s  f o c u s  of a t t e n t i o n  ( b u t  
see Grosz (1977) ) , 

B e l i e f  

C l e a r l y ,  SELF ~ u g h t  t o  be a b l e  t o  
d i s t i n g u i s h  h i s  b e l i e f s  about  t h e  world 
from what he b e l i e v e s  o t h e r  b e l i e v e s .  
SELF ought  t o  have t h e  p o s s i b i l i k y  of 
b e l i e v i n g  a  p r o p o s i t i o n  P, of believing 
not-P, o r  of being i g n o r a n t  of P. 
Whatever h i s  s t and  on P ,  he should a l s o  be 
a b l e  t o  b e l i e v e  t h a t  OTHER can hold any of 
t h e s e  p o s i t i o n s  on P.  Notice t h a t  such 
d i sagreements  cannot  be r ep resen ted  i f  t h e  
r e p r e s e n t a t i o n  is based on "know" a s  i n  
Moore(1977) . 

SELF'S b e l i e f  r e p r e s e n t a t i o n  o u g u  t o  
a l l o w  h i m  t o  r e p r e s e n t  t h e  f a c t  t h a t  OTHER 
knows r h e t h e r  some p r o p o s i t i o n  P is t r u e ,  
wi thou t  SELF's having t o  know which of P 
o r  -P he does  b e l i e v e .  Such in fo rmat ion  
can be represented  a s  a d i s j u n c t i o n  of 
b e l i e f s  ( e , g . ,  OR(0THER BELIEVE P ,  OTHER 
B E L I E V E  +P) ) . S u c h  d i s j u n c t i o n s  a r e  
e s s e n t i a l  t o  t h e  p lanning  of ye s  no 
q u e s t i o n s .  

F i n a l l y ,  a  b e l i e f  r e p r e s e n t a t i o n  m u s t  
d i s t i n g u i s h  between s i t u a t i o n s  1 i k e  t h e  
fo l lowing : 

1. OTHER b e l i e v e s  that t h e  t r a i n  l e a v e s  
from g a t e  8 .  
2. OTHER b e l i e v e s  t h a t  t h e  t r a i n  h a s  a 
d e p a r t u r e  g a t e .  
3 .  OTHER knows what t h e  d e p a r t u r e  g a t e  f o r  
t h e  t r a i r ,  is ,  

Case 1 c a n  be rep resen ted  by a  p r o p o s i t i o n  
t h a t  c o n t a i n s  no v a r i a b l e s .  Case 2 can be 
r e p r e s e n t e d  by a b e l i e f  of a  q u a n t i f i e d  
proposition -- i . e .  

OTHER BEEIEVE ( 
3 x ( t h e  y r: GATE(TRAIN,y) = x )  ) 

However, c a s e  3 1 s  r ep resen ted  by a 
guantif led b e l i e f  namely, 

3 x OTHER B E L I E V E  
( t h e  y : GATE (TRAIN,y) = ~) 

The  formal semant ics  such b e l i e f s  have 
been p rob lemat ic  f o r  p h i l o s o p h e r s  ( c f .  
Q u i n e  (1956) and Hint ikka  ( 1 9 6 2 ) ) .  Our 
approach t o  them is  d i scussdd  i n  Cohen 
(1978) .  I n  S e c t i o n 3 ,  we d i s c u s s  how 
q u a n t i f  led b e l i e f s  a r e  used dur ing  
p lann ing ,  and how they  can be acqu i red  
dur ing  conversation. 

Want 

Any r e p r e s e n t a t i o n  of OTHER'S g o a l s  
(wants)  m u s t  d i s t i n g u i s h  such in fo rmat ion  
from: OTHER'S b e l i e f s ,  SELF's b e l i e f s  ant3 
g o a l s ,  and ( r e c u r s i v e l y )  from t h e  o t h e r ' s  
model of someone e lse ' s  b e l i e f s  and g o a l s .  
The r e p r e s e n t a t i o n  for WANT m u s t  a l s o  
al-low f o r  d i f f e r e n t  s c o p e s  of q u a n t i f i e r s .  
For example, i t  should  d i s t i n g u i s h  between 
t h e  r e a d i n g s  of " J o h n  wants t o  take a 
t r a i n "  a s  "There i s  a s p e c i f i c  t r a i n  which 
John wants t o  t a k e n  or  a s  "John wants t o  
t a k e  any t r a i n " ,  F i n a l l y  i t  should a l low 
a r b i t r a r y  embeddings w i t h  BELIEVE.  Wants 
of b e l i e f s  ( a s  i n  "SELF Hants OTHER t o  
b e l r e v e  P") become t h e  reasons  f o r  t e l l i n g  
P t o  OTHER,  wh i l e  b e l i e f s  of wants ( e .g . ,  
SELF B e l i e v e s  SELF wants  P) w i l l  be t h e  
way to  r e p r e s e n t  SELF'S g o a l s  P. 

Levels  - af  Embeddinq 

A n a t u r a l  q u e s t i o n  t o  a s k  is  how many 
l e v e l s  of b e l i e f  embedding a r e  needed by 
an a g e n t  c a p a b l e  of  p a r t i c i p a t i n g  i n  a  
dia1og"lle. Obviously,  t o  be a b l e  t o  d e a l  
wi th  a d i sagreement ,  SELF needs two l e v e l s  
(SELF B E L I E V E  and SELF BELISVE OTHER 
BELIEVE ) . I f  SELF were t o  l i e  t o  OTHER, 
he woQld have t o  be a b l e  t o  b e l i e v e  some 
p r o p o s i t i o n  P (1.e .  SELF BELIEVE (P) ) , 
whlle O ? i % R  b e l i e v e s  t h a t  SELF bex ieves  
n o t  P ( i . e .  SELF BELIEVE OT3ER B E L I E V E  
SELF B E L I E V E  (-rP)), and hence he would 
need a t  l e a s t  t h r e e  l e v e l s ,  

We show i n  Cohen (1978) how one can 
r e p r e s e n t ,  rn  a  f i n l t e  f a s h i o n ,  t h e  
unbounded number of b e l i e f s  c r e a t e d  by any 
communication a c t  or  by face- to- face  
s i t u a t i o n s .  T h e  f i n i t e  r e p r e s e n t a t i o n ,  
which employs a c i r c u l a r  d a t a  s t r u c t u r e ,  
f o r m a l i z e s  t h e  concept  of mutual b e l i e f  
( c f .  S c h i f f e r  (1972) 1. T y p i c a l l y ,  a l l  
t h e s e  l e v e l s  of b e l i e f  embedding can be 
r e p r e s e n t e d  i n  t h r e e  l e v e l s ,  bu t  
k h e o r e t ~ c a l l y ,  any f i n i t e  humber a r e  
p o s ~ i b l e .  

3 .  U s i n q  a Model of t h e  Other t o  Dqcide -- 7 

What t o  & -- 
As an a i d  i n  e v a l u a t i n g  speech a c t  

d e f i n i t i o n s ,  we have c o n s t r u c t e d  a  
computer program, OSCAR, t h a t  p l a n s  a  
range of speech a c t s .  The g o a l  of t h e  
program is to  c h a r a c t e r i z e  a  s p e a k e r ' s  
c a p a c i t  t o  i s s u e  speech a c t s  by 
pred ict!ng f o r  s p e c i f i e d  s i t u a t i o n s ,  a l l  
and o n l y  - t hose  speech a c t s  t h a t  would be 
a p p r o p r i a b e l y  i s s u e d  by a  person u ~ d e r  t h e  
c i r cums tances .  I n  t h i s  s e c t i o n ,  we w i l l  
make r e f e r e n c e  t o  p r o t o t y p i c a l  s p e a k e r s  by 
way of  t h e  OSCAR program, and t o  h e a r e r s  
by way of t h e  program's  user .  

S p e c i f i a l l y ,  t h e  program is a b l e  to :  

P lan  REQUEST speech a c t s ,  f o r  i n s t a n c e  
a speech a c t  t h a t  could be r e a l i z e d  by 



"P lease  open t h e  d o o r n ,  when its goal is 
to  g e t  t h e  user to  want to perform soon 
a c t i o n .  

- Plan  INFORPI speech a c t s ,  s u c h  a s  one 
t h a t  could be t e a l i z e d  by "The door is 
lockedn,  when its g o a l  is t o  g e t  t h e  user  
t o  b e l i e v e  some p r o p o s i t i o n .  

- Combine t h e  above t o  produce m u l t i p l e  
speech acts  i n  one p lan ,  where one speech 
a c t  may e s t a b l i s h  b e l i e f s  o f  t h e  user t h a t  
can then be employed i n  the planning of 
another  speech a c t .  

- Plan  q u e s t i o n s  a s  t e q u e s t s  t h a t  t h e  
user inform, when i ts  g o a l  is t o  b e l i e v e  
something and when i t  b e l i e v e s  t h a t  t h a  
user knows the answer. 

- Plan speech a c t s  i n c o r p o r a t i n g  t h i r d  
p a r t i e s ,  as i n  wAsk Tom t o  t e l l  you where 
t h e  key is and then t e l l  me." 

To i l l u s t r a t e  t h e  p lanning  of speech 
a c t s ,  cons ide r  f i r s t  %he fo l lowing 
s i m p l i f i e d  d e f i n i t i o n s  of REQUEST and 
INFORM a s  STRIPS-like operators (cf, Fikes 
and Ni lsson  (1971) ) . Let  SP  denote  t h e  
speaker ,  H t h e  h e a r e r ,  ACT some a c t i o n ,  
and PROP some p r o p o s i t i o n .  Due t o  spsce 
l i m i t a t i o n s ,  the i n t u i t r v e  English 
meanings of t h e  formal terms appearing i n  
t h e s e  d e f i n i t i d n s  w i l l  have to  s u f f i c e  a s  
exp lana t  ion.  

REQUEST (SP , H ,ACT) 
p r e c o n d i t i o n s  : 
GP BELIEVE H CANDO ACT 
SP BELIEVE H BELIEVE H CANDO ACT 
SP BELIEVE SP  WANT TO REOUEST 
e f f e c t s :  
H BELIEVE SP BELZEVE SP WANT H TO ACT 

INFQRM(SP,H ,PROP) 
p recond i t ions :  
SP BELIEVE PROP 
SP BELIEVQ SP WANT TO INFORM 
e f f e c t s :  
H BELIEVE SP BELTEVE PROP 

The program uses a  s i m p l i s t i c  
backward-chaining a lgor i thm t h a t  p l a n s  
a e t i o n s  when t h e i r  e f f e c t s  a r e  wanted a s  
subgoals  t h a t  a re  no t  be l l eved  t o  be 
t r u e .  I t  is t h e  t e s t i n g  of p r e c o n d i t i o n s  
of t h e  newly planned a c t i o n  be fo re  
c r e a t i n g  new subgoals  t h a t  e x e r c i s e s  the 
program's model of its user. We s h a l l  
b r i e f l y  s k e t c h  how t o  p l a n  a  REQUEST. 

Every a c t i o n  h a s  " w a n t  p r e c o n d i t i o n s w ,  
which s p e c i f y  that b e f o r e  an  agent  does 
t h a t  a c t i o n ,  he must want t o  do P t .  OSCAR 
p lans  REQUEST speech ac ts  t o  achieve  
p r e c i s e l y  t h i s  p r e c o n d i t i o n  of a c t i o n s  
t h a t  it wants t h e  use r  t o  perform, 
S i m i l a r l y ;  the  goal of t h e  u s e r ' s  
be1 i e v  hng some p r o p o s i t i o n  PROP becomes 
OSCAR'S r eason  for  planning t o  INFORM him 
of  PROP. 

Suppose, f a r  example, t h a t  OSCAR i s  
o u t s i d e  a toom whose door is closed and 
t h a t  it b e l i e v e s  t h a t  t h e  user  is i n s i d e .  
When planning to  move i t se l f '  into t h e  
room, i t  m i g h t  REQUEST t h a t  t h e  u s e r p o p e n  
t h e  door.  However, i t  would on ly  p lan  
t h i s  speech a c t  i f  i t  b e l i e v e d  t h a t  the 
user d i d  nok a l r e a d y  want t o  open t h e  door 
and i f  i t  b e l i e v e d  (and b e l i e v e d  t h e  user  
be1 ieved)  that t h e  p r e c o n d i t i o n s  t o  
opening t h e  door h e l d .  I f  t h a t  were not 
s o ,  OSCAR could  plan a d d i t i o n a l  INFORM or 
REQUEST speech a c t s .  For example, assume 
t h a t  t o  open a door one needs t o  have t h e  
key and OSCAR b e l i e v e s  t h e  user  d o e s n ' t  
know where lt i s ,  Then OSCAR could p l a n  
"P lease  open t h e  door .  The key is ~ I I  t h e  
c l o s e t n .  OSCAR thus  employs \ i ts user  
model i n  t e l l i n g  h i m  what i t  b e l i e v e s  h e  
needs t o  know. 

Mediatinq -- Acts and P e r l o c u t i o n a r y  Effects  

The  e f f e c t s  of INFORV (and REaUEST) 
are modelled so t h a t  t h e  h e a r e r ' s  
b e l i e v i n g  P (or wantlng t o  do ACT) i s  n o t  
e s s e n t i a l  t o  t h e  success£ ul complet ion of 
t h e  speech a c t .  Speakers ,  w e  c la im,  
cannot i n f l u e n c e  t h e i r  hearers' b e l i e f s  
and g o a l s  d i r e c t J y .  Thus, the 
perlocutXonary effects of a speech ac t  a r e  
no t  p a r t  of t h a t  a c t ' s  definition. We 
propose,  then ,  a s  a  p r i n c i p l e  of 
communication t h a t  a s p e a k e r ' s  purpose In 
s i n c e r e  communication is t o  produce i n  t h e  
hearer  an  a c c u r a t e  model of his mental 
s t a t e .  

To b r i dge  the gap between t h e  speech 
a c t s  and t h e i r  in tended p e r l o c u t i o n a r y  
e f f e c t s ,  we posit mediat ing a c t s ,  named 
CONVINCE and DECIDE, whieh model what it 
t a k e s  t o  g e t  someone t o  believe something 
05 want t o  do  something. Our c u r r e n t  
a n a l y s i s  of t h e s e  mediat ing acts  
t r i v i a l i z e s  t h e  p r o c e s s e s  t h a t  they  a r e  
intended t o  model by proposing t h a t  t o  
convince someone of something, f o r  
mxample, one need o n l y  get t h a t  person t o  
Know t h a t  one b e l i e v e s  it. 

Using Q u a n t i f i e d  Be1 i e f  s - -- Planning  
~ u e s  t ions  

hotlce t h a t  t h e  p r e c o n d i t i o n  t o  
OSCAR'S  g e t t i n g  the key -- knowing where 
i t  is -- is of the form: 

3 x OSCAR BELIEVE 
( t h e  y : LOC(KEY,y) = x )  

When suah d q u a n t i f i e d  b e l i e f  1s a g o a l ,  
it  leads OSCAR t o  p l a n  t h e  q u e s t i o n  "dhere  
is t h e  key?" ( i . e . ,  REQUEST(OSCAR, USER,  
INFORM (USER, OSCAR, t h e  Y w 

LOC(KEY,y))). I n  c r e a t i n g  t h i s  q u e s t i o n ,  
OSCAR f i r s t  plans a  CONVINCE and then  
p l a n s  the u s e r ' s  INFORM speech a c t ,  which 
i t  then t r i e s  t o  g e t  him t o  perform b y  way 
of requesting. 



me above d e f i n i t i o n  of INFORH is 
inadequate  f o r  d e a l i n g  wi th  t h e  q u a n t i f i e d  
b e l i e f s  t h a t  a r i s e  i n  modelling someone 
else. ThiS INFORM should be viewed a s  
t h a t  v e r s i o n  of  t h e  speech a c t  t h a t  t h e  
planning agent  (e.g., OSCAR) p l a n s  f o r  
i t s e l f  t o  perform. A d i f f e r e n t  'view of 
INFORY,  say  INFORM-BY-OTHER, is necessary  
t o  r e p r e s e n t  *ts of informing by a g e n t s  
o t h e r  than  t h e  speaker .  The d i f f e r e n c e  

h e  two INFORMS" is t h a t  f o r  t h e  
f i r s t ,  t e planner  knows what he wants t o  between 1 
s a y ,  b u t  he obvious ly  does  n o t  have such 
knowledge of t h e  c o n t e q t  of t h e  second 
a c t .  

The p recond i t ion  f o r  this new a c t  is a  
q u a n t i f i e d  speaker-belyef:  

3 x  USER BELIEVE 
( t h e  y  : LOC(KEY,y) = x )  

where &he user is t o  be t h e  speaker .  For 
t he  system t o  p l a n  an INFORM-BY-OTHER a c t  
f o r  t h e  use r , -  i t  m u s t  b e l i e v e  - t h a t  t h e  
user knows where the  key i s ,  but  i t  does  
not have t o  know t h a t  l o G t i o n !  
S i m i l a r l y ,  t h e  e f f e c t s  of t h e  1 ~ ~ 6 ~ 4 - B Y -  
OTHER a c t  is  a l so '  a q u a n t i f i e d  b e l i e f ,  a s  
i n  

3 X OSCAR BELIEVE 
USER BELIEVE 

( t h e  y  L O C ( K E Y , Y )  = X )  

T h u s ,  OSCAR p l a n s  t h i s  INFORY-BY-OTHER a c t  
of t h e  k e y ' s  l o c a t i o n  i n  o rde r  t o  know 
where t h e  user t h i h k s  t h e  key is. 

Such Information has been l a c k l n g  
from a l l  o t h e r  formula t ions  of ASK ( o r  
INFORM) t l ja t  we have s s e n  i n  t h e  
l i t e r a t u r e  (e-g . ,  Schank (1975) ,  Mann et 
a l ,  (1976), S e a r l e  11969)) .  Cohen (1978) 
p r e s e n t s  one approach to-def l n i n g  this new 
view of  INFORM, and i t s  a s s o c i a t e d  
mediat ing a c t  CONVINCE 

4 .  Recognizinq Speech - Acts  

I n  t h e  previous  s e c t l o n  we d i s c u s s e d  
t h e  s t r u c t u r e  of p l a n s  t h a t  i n c l u d e  
i n s t a n c e s  of t h e  o p e r a t o r s  REQUEST and 
INFORM wi thout  exp la in ing  t h e  r e l a t i o n  
between t h e s e  speech a c t s  and s e n t e n c e s  
used t o  perform them, Th i s  s e c t i o n  
s k e t c h e s  our f i r s t  s t e p s  i n  exp lo r ing  & h i s  
r e l a t i o n .  We have  been p a r t i c u l a r l y  
concerned with the  problem of recogniz ing  
i l l o c u t i o n a r y  f o r c e  and p r o p o s i t ~ o n a l  
c o n t e n t  of t h e  u t t e r a n c e s  of a  Speaker,  
De ta i l ed  a lgor i thms  wnlch handle the  
qxamples g iven  i n  t h i s  s e c t i o n  have been 
designed by J .  Allgn and a r e  being 
implemented by him. Fur ther  d e t a i k s  can 
be fourld i n  (Al len  and P e r r a u l t  1978):and 
A l l e n ' s  forthcoming Ph.D. d i s s e r t a t i o n .  

C e r t a i n  s y n t a c t i c  c l u e s  i n  an 
u t t e r a n c e  s u c h  a s  its, mood and t h e  u s e  of 
e x p 1 1 . i t  pe r fo rmat ives  i n d i c a t e  w h a  a c t  

t h e  speaker  - i r k e n a s  t o  perform, but, a s  i s  >b 
well known, u t t e r > n c e s  which t aken  
l i t e r a l l y  would i n d i c a t e  one i l l o c u t i o n a r y  
f o r c e  can be used t o  i n d i c a t e  ano the r .  
k h u s  "Can you c l o s e  t h e  door?" can be  a 
r e q u e s t  a s  we l l  as a  ques t ion .  These so- 
t a l l e d  i n d i r e c t  speech a c t s  a r e  t h e  a c i d  
t e s t  of a theory  of speech a c t s .  We claim 
t h a t  a  plan-based theory  g i v e s  some 
i n s i g h t  i n t o  t h i s  phenomenon. 

S e a r l e  (1975)  c o r r e c t l y  s u g g e s t s  t h a t  
" I n l  c a s e s  where t h e s e  sentences < i n d i r e c t  
for,ms of r e q u e s t s )  a r e  u t t e r e d  a s  
r e q u e s t s ,  they  s t i l l  have t h e i r  l i t e r a l  
meaning and a r e  u t t e r e d  with and a s  having 
t h a t  l i t e r a l  meaningL . H o w  then  can they  
a l s o  have t h e i r  i n d i r e c t  meaning? 

Our answer r e l i e s  i n  p a r t  on t h e  f a c t  
t h a t  an agen t  p a r t i c ~ p a t i n g  i n  a 
c o o p e r a t i v e  d i a l o g u e  must have p r o c e s s e s  
t o :  

11) Achreve seals based on what h e  
be1 i e v e s .  
( 2 )  Adopt g o a l s  of o t h e r  a g e n t s  a s  h i s  
own. 
( 3 )  I n f e r  g o a l s  of o t h e r  agen t s .  
( 4 )  P r e d l c t  f u t u r e  behaviour of o t h e r  
agen t s .  

These p rocesses  would be necessary  even i f  
a l l  speech a c t s  were l a t e r a l  t o  account  
f o r  exchanges whexe t h e  response i n d i c a t e s  
a  knowledge of t h e  s p e a k e r ' s  p lan .  For 
example 

Passenger:  "dhen does  t h e  next  t r a i n  t o  
Montreal l eave?"  

Clerk  : " A t  6:15 a t  Gate 7 "  
o r  
Clerk  : "There won't  be one u n t i l  

tomorrow." 

Speakers  expect  h e a r e r s  t o  b e  
execut ing  t h e s e  p r o c e s s e s  and they e x p e c t  
h e a r e r s  t o  h o w  t h i s .  I n f e r e n c e s  t h a t  a 
h e a r e r  can draw by execut ing  t h e s e  
processeS base& on informat ion  he t h i n k s  
t h e  speaker  b e l i e v e s  can be taken by t h e  
hea re r  t o  be intended by h e  speaker .  
T h i s  accounts  f o r  many of the s t a n d a r d  
examples of i n d i r e c t  speech ac t s  such a s  
"Can you c l o s e  t h e  door?'' and " - I t ' s  c o l d  
here" For i n s t a n c e ,  even i f  " I t ' s  co18 
here"  is  in tended l i t e r a l l y  and is 
recognized a s  such ,  t h e  helpful heare r  may 
stiIl  c l o s e  t h e  window. Nh-en t h e  s e n t e n c e  
is u t t e r e d  a s  a  r e q u e s t ,  the speaker  
i n t e n d s  t h e  hearer  t o  recognize  t h e  
s p e a k e r ' s  i n t e n t i o n  t h a t  t h e  hearer  should  
perform t h e  h e l p f u l  behaviour 

I f  i n d i r e c t  s p e e c h a c t s  a r e  t o  be 
expla ined  In terms of i n f e r e n c e s  s p e a k e r s  
can expec t  o-f h e a r e r s ,  then a theory  of  
speech a c t s  m u s t  concern i t s e l f  with how 
such i n f e r e n c e s  a r e  c a n t r o k l e d ,  Some 
h e u r i s t i c s  a r e  p a r t i c u l a r l y  h e l p f u l .  1: a 
cha in  of i n f e r e n c e  by t h e  hearer  h a s  t h e  
speaker  planning an a c t i o n  whose e f f e c t s  



are t r u e  be fo re  t h e  a c t i o n  is executed,  
then t he  cha in  ,is l i k e l y  t o  be wrong, o r  
e l s e  must  be cont inued f u r t h e r .  Th i s  
accounts  f o r  "Can you pdss  t h e  s a l t ? "  a s  a  
r e q u e s t  for  t h e  s a l t ,  n o t  a ques t ion  about 
sa l  t -passing prowess. As S e a r l e  (1975) 
p o i n t s  o u t ,  a c r u c i a l  p a r t  of 
understanding i n d i r e c t  speech a c t s  is, 
being a b l e  t o  recognize t h a t  they a r e  not  
t o  be i n t e r p r e t e d  l i t e r a l l y .  

A second h e u r i s t i c  is t h a t  a chain  of 
in fe rence  t h a t  l e a d s  t o  an  a c t i o n  whose 
p recond i t ions  a r e  known t o  be not  e a s i l y  
achievable  is l i k e l y  t o  be wrong. 

In fe renc ing  can . a l so  be c o n t r o l l e d  
through t h e  use of e x p e c t a t i o n s  about  t h e  
s p e a k e r ' s  g o a l s .  P r i o r i t y  can be given t o  
in fe rences  which r e l a t e  an observed speech 
a c t  t o  an expected goa l .  Expecta t ions  
enab le  inferencing  t o  work top-down a s  
wel l  a s  bottom-up. 

The use of expected g o a l s  t o  guide t h e  
in fe renc inq  has  another;, advantage: i t  
a l lows  f o r  t h e  r ecogh i t ion  of 
i l l o c u t i o n a r y  f o r c e  i h  e l l i p t i c a l  
u t t e r a n c e s  such  a s  "The 3:15 t r a i n  t o  
Windsor?", wi thout  r e q u i r i n g  t h a t  t h e  
s y n t a c t i c  and semantic a n a l y s l s  
" r e c o n s t i t u t e "  a complete semantlc 
r e p r e s e n t a t i o n  s u c h  a s  "dhere does t h e  
3:15 t r a i n  t o  windsor leave?".  For 
example, l e t  t h e  c l e r k  assume t h a t  
passengers  want t o  e i t h e r  meet incoming 
t r a i n s  or  board depar t ing  ones.  Then the 
u t t e r a n c e  "The 3:15 t r a l n  ta Windsor?" is 
f i r s t  i n t e r p r e t e d  a s 4  a  REQUEST about a  
t r a i n  t o  Windsor w i t h  3:15 a s  e i t h e r  
a r r i v a l  or  d e p a r t u r e  time. Only depar l lng  
t r a i n s  have d e s t i n a t i o n s  d i f  f e r e n k  from 
T o r b t d  and t h i s  l e a d s  t o  be l i ev ing  t h a t  
t h e  passenger wants t o  board a 3:15  t r a h  
t o  windsor. Attempting t o  i d e n t i f y  
o b s t a c l e s  kn t h e  p a s s e n g e r ' s  p lan  l e a d s  t o  
f ind ing  t h a t  the3pa-ssenger knows t h e  time 
b u t  probably not the  p lace  of depar tu re .  
F i n a l l y ,  overcoming t h e  o b s t a c l e  then 
l e a d s  t o  an INFORY l ike "Gate 8" 

Our a n a l y s i s  of e l l i p t i c a l  u t t e r a n c e s  
raises two ques t ions  W r s t ,  what 
information does the  i l l o c u t i o n a r y  f o r c e  
r ecogn i t ion  module expect  from t h e  syntax 
and semantics? Our approach he re  has  been 
t o  r equ i re  from t h e  syntax and semantics  a  
hypothes is  ,about t h e  l i t e r a l  i l l o c u t i o n a r y  
f o r c e  and a p r e d i c a t e  c a l c u l u s - l i k e  
r e p r e s e n t a t i o n  of t h e  p r o p o s i t i o n a l  
c o n t e n t ,  bu t  where undetermined p r e d i c a t e s  
and o b j e c t s  could be replaced  by p a t t e r n s  
on w h i c h  c e r t a i n  r e s t r i c t i o n s  can be 
imposed, As p a r t  of the p lan  in fe renc ing  
process  t h e s e  p a t t e r n s  hecome f u r t h e r  
s p e c i f i e d .  

The second ques t ion  IS: what should 
t n e  hearer  do i f  more than  one path 
between t h e  observed u t t e r a n c e  and t h e  
e x p e c t a t i o n s  is poss ib le?  He may suspend 
p lan  deduct ion  and s t a r t  planning t o  

achieve  a  g o a l  which would al low plan 
deduckion t o  cont inue .  Consider the  
f o l l ~ w i n g  example. 

Passenger : When is  t h e  Nindsor t r a i n ?  
Clerk : The t t a i n  t o  Windsor? 
Passenger : Yes. 
d k r k  : 3:15. 

After t h e  f i r s t  s en tence  the  c l e r k  
cannot  d i s t i n g u i s h  between the  
e x p e c t a t i o n s  "Passenger  t r a v e l  by t r a i n  t o  
Windsor" and "Passenger meets t r adn  from 
Windsor", s o  h e  sets up a g o a l  : (c1er"k 
b e l i e v e s  passenger  wants t o  t r a v e l )  or 
( c l e r k  b e l i e v e s  passenger wan t s ,  t o  meet 
t r a i n ) .  The planning f o r  t h i s  goal  
produces a  p lan  t h a t  invo lves  asking W e  
passenger i f  he wants one of t h e  
a l t e r n a t i v e s ,  and receivi-ng back the  
answer. The execut ion  of t h l s  p lan 
produces the  c l e r k  response " T h e  t r a i n  t o  
Windsor?" and recognizes  t h e  response 
"Yes". Once the  p a s s e n g e r ' s  g o a l  is 
known, t h e  c l e r k  can con t inue  the o r i g i n a l  
deduct ion  p rocess  w i t h  t h e  " t r a v e l  t o  
Windsot" a l t e r n a t i v e  fdvoured. T h i s  p l a n  
is accepted and the  c l e r k  produces the  
response "3:15" t o  overcome the  o b s t a c l e  
"passenger knows d e p a r t u r e  time" 

5. Reference --- and t h e  Model of the Othe'r 

We have shown t h a t  q u a n t i f i e d  b e l i e f s  
a r e  needed i n  dec id ing  t o  ask someon$ a 
ques t ion ,  They a r e  a l s o  ~ n v o l v e d ,  we 
claim,  i n  t h e  r e p r e s e n t a t i o n  of s l n g u l a r  
d e f i n i t e  noud phrases  and hence any 
n a t u f a l  language system w i l l  need them. 
According t o  w r  a n a l y s i s ,  a  hearer  should 
r e p r e s e n t  t h e  r e f e r r i n g  phrase i n  a 
s p e a k e r ' s  s t a t ement  "The p i l o t  of TNA 510 
1s drunk" by: 

3 x SPEAKER B E L I E V E  
( t h e  Y PILOT(y,TN3510) = x & 

DRUNK ( x )  ) 

This  is t h e  reading whereby the  speaker is 
be l ieved t o  '*know who the  p i l o t  of TW4 510 
is" (at:- l e a s t  .par t i a l l y  a c c o u n h g  f o r  
Donnellan' s (1966) r e f e t e n t r a l  readlng)  . 
T h i s  i?9. t o  be c o n t r a s t e d  w i t h  t h e  reading 
of whoever is p i l o t i n g  t h a t  p lane  is drunk 
( ~ o n n c l l a n '  s a t t r  ibu-eive noun phrases)  . 
I n  t h i s '  l a t t e r  case, t h e  e x l s t e n t l a l  
q u a n t r f i e r  would be i n s l d e  t h e  scope of 
t h e  b e l i e f ,  

These existential p r e s u p p o s i t i o n s  of 
d e f i n i t e  r e f e r e n t i a l  noun phrases  g i v e  one 
important  way f o r  h e a r e r s  t o  acqu i re  
q u a n t i f i e d  speaker -be l i e f s .  Such b e l i ~ f ~ ,  
we have s e e n ,  can be used a s  t h e  b a s l s  f o r  
planning f u r t h e r  c l a r l f l c a t i o n  questions. 

We agree  w i t h  Strawson (1.950) (and 
many o t h e r s )  t h a t  h e a r e r s  understand 
r e f e r r i n g  phrases  based on what t h e y  
believ-e speakers  in tend  t o -  r e f e r  t o .  



~ n d o u b t e a l y ,  a  hea re r  w i l l  understand a  
s p e a k e r ' s  ( r e f e r e n c e )  i n t e n t i o n s  by us ing  
a model of t h a t  s p e a k e r ' s  b e l i e f s .  
Speakers ,  of^ course ,  know of t h e s e  
i n t e r p r e t a t i o n  s t r a t e g i e s  and t h u s  p l a n  
t h e i r  r e f e r r i n g  phrases  t o  take  t h e  
apprdpr i a t e  r e f e r e n t  w i t h i n  t h e  hea re r  ' s 
model of them. A speaker cannot  use 
p r i v a t e  descriptions, nor descriptions 
t h a t  he t h i n k s  t h e  hearer  t h i n k s  a r e  
p r l v a t e ,  f o r  communication. 

For i n s t a n c e ,  cons ide r  t h e  fo l lowing 
~ r i a n t  of an example of b o n n e l l a n ' s  
( 1 9 6 6 )  : A t  a p a r t y ,  a woman is holding 5 
m a r t i n i  g l a s s  which Sones b e l i e v e s  
c o n t a i n s  water but  of whlch h e  is c e r t a i n  
everyone e l s e  b e l i e v e s  (and b e l i e v e s  he 
be1 i evcs )  c o n t a i n s  a  m a r t i n i .  Jones  would 
understand t h a t  Smith, v i a  ques t ion  (1) , 
but  no t  v i a  ques t ion  ( 2 )  is  r e f e r r i n g  t o  
t h i s  woman. 

(1) Who 1s t h e  woman holding the  m a r t i n i ?  
( 2 )  ,Who is the  woman- holding the  water?  

s i n c e  J o n e s  does not  b e l i e v e  Smith knows 
about  the  waterv i n  her g l a s s .  

Conversely,  i f  Jones  wanted t o  r e f e r  
t o  the  woman i n  an u t t e r a n c e  intended f o r  
Smrth, he could do  s o  using (1) bu t  n 6 t  
( 2 )  s i n c e  i n  the  l a t t e r  c a s e  he would no t  
th ink  t h e  hearer  could p lck  o u t  h i s  
intended r e f e r e n t .  

T h u s  i t  appears  t h a t  f o r  a  speaker t o  
p lan  a  success fu l  s i n g u l a r  d e f i n i t e  
r e f e r e n t l a l  expression r e g l l i r e s  t h a t  t h e  
speaker b e l i e v e  t h e  express ion  he f i n a l l y  
chooses have t h e  r l g h t  r e f e r e n t  i n  t h e  
h e a r e r ' s  model of t h e  speaker ,  Uur 
concept  of mutual beLief can be used ( a s  
~ n - "  Cohen (19785) t o  ensure  t h a t  t h e  
express ion  deno tes  a p p r o p r i a t e l y  i n  a,l1 
f u r t h e r  embedded b e l i e f  models. T ~ E S  
example is problematic  f o r  any approach t o  
r e f e r e n c e  where a  communicating p a r t y  
issumes t h a t  its r e a l i t y  is t h e  on ly  
r e a l i t y .  Speakers and h e a r e r s  can be 
"wrong" or " i g n o r a n t "  and Yet 
communication can s t l l l ,  be meanlngf u l  and 
s u c c e s s f u l .  

handle promises  w i t h o u t  f i r s t  d e a l i n g  wi th  
22f 

o b l i g a t i o n s ,  o r  warnings wi thout -  the 
no t ions  of danger and u n d e s i r a b i l i t y ?  We 
a r e ,  c u k r e n t l y  c o n s i d e r i n g  an e x t e n s i o n  of 
t h e  approach t o  understanding s t o r i e s  
w h i c h  r e p o r t  s imple  d ia loque .  

Much remains t o  be done on t h e  
r e p e s e n t a t l o n  of the a b i l i t i e s  of a n ~ t h e r  
agent .  A s imple  s e t t i n g  s u g g e s t s  a  number 
of problems. Let one agen t  H be s e a t e d  i n  
a  room i n  f r o n t  of a t a b l e  wi th  a 
c o l k c t i o n  of b locks .  Let  another  a g e n t  
S be o u t s i d e  t h e  room b 3 t  communicating by 
t"e1ephone. I f  S b e l i e v e s  t h a t  t h e r e  is a  
green block on t h e  t a b l e  and wants i t  
c l e a r e d ,  bu t  knows noth ing  about  any o t h e r  
b locks  excep t  t h a t  H can s e e  them, t h e n  
how can S ask H t o  c l e a r  t h e  g r e e n , b l o c k ?  
The b locks  S wants removed a r e  those which 
a r e  In  f a c t  t h e r e ,  perhaps those  which he 
could p e r c e i v e  t o  be t h e r e  i f  he were i n  
t h e  room. The goal  seems t o  be of t h e  
form 

S B E L I E V E  
V x ( X  on t h e  g reen  block => S NANT 

( x  removed from green  b l o c k ) )  

but  our planning machinery,and definition 
of REQUEST a r e  inadequate  f o r  g e n e r a t i n g  
"I  r e q u e s t  you t o  c l e a r  t h e  g reen  b l o c k "  

We have n o t  y e t  spen t  much tlme 
i n v e s t i g a t i n g  the  p rocess  of g i v i n g  
answers t o  How and %hy q u e s t i o n s ,  o r  t o  WH 
q u e s t i o n s  r e q u i r i n g  an event  d e s c r i p t i o n  
a s  an answer. We c o n j e c t u r e  t h a t  because 
of  t h e  speech a c t  approach answers t o  
"What d i d  he say?" should be found i n  much 
t h e  same way a s  answers t o  "Uhat d i d  he 
do?" and t h a t  t h i s  parall-elism should 
extend t o  o t h e r  q u e s t l o n  types.  The 
n a t u r a l  ex tens ion  of  our a n a l y s i s  would 
sugges t  r e p r e s e n t i n g  "How d i d  ACT a c h i e v e  
goal  G ? "  a s  a REaUEST by  the speaker that 
t h e  h e a r e r  ifiform him of a  p lan  by which 
AGT achieved G. We ' h a v e  ' n o t  y e t  
investigated t h e  repercussions of t h l s  
ex tens ion  on the  r e p z e s e n t a t i o n  lahguaqe. 

F l n a l l y  cons ide r  the  fo l lowing  
d ia logue .  Assume that S i s  a  shady 
businessman A his s e c r e t a r y .  

A : IRS is  on t h e  phone 
6 .  Fur ther  Research 

S : I'm n o t  here  
We b e l i e v e  that speech a c t s  provide  an 

e x c e l l e n t  way of  exp la in ing  t h e  rela*ions 
between u t t e r a n c e s  i n  a  d ia logue ,  a s  we l l  
2s r e l a t i n g  l i n g u l s t l c  t o  n o n - l i n g u i s t i c  
a c t i v i t y .  U n t i l  we b e t t e r  understand t h e  
mechanisms by which conversan t s  change t h e  
t o p l c  and g o a l s  of the conversa t ion  it 
w i l l  be d l £ £  i c u l t  t o  extend t h i s  a n a l y s i s  
beyond exchanges of a  few u t t e r a n c e s ,  i n  
pa r t i cu la r?  t o  non-task o r i e n t e d  d i a l o g u e s .  
F u l l e r  j u s t i f i c a t i o n  of our approach a l s o  
r e q u i r e s  i t s  a p p l i c a t i o n  t o  a much broader  
range-of speech a c t s .  Here t h e  problem is 
maiwly r e p r e s e n t a t i o n a l :  how c h  we 

How is A t o  understand S ' s  u t t e r w e ?  
A 1  though its p r o p o s i t i o n a l  c o n t e n t  is 
l i t e r a l l y  f a l s e ,  maybe even nonsens ica l ,  
t h e  u t t e r a n c e ' s  I n t e n t i o n  is unmistakable.  
How t"ti1erant does t h e  understandin? system 
have t o  be t o l n f e r  i ts way t o  a  c o r r e c t  
~ n t e r p r e t a t i o n ?  ~ u s t  ''I'm no t  h e r e n  be 
t r e a t e d  i d i o m a t i c a l l y ?  
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A Framework f o r  Comparing Language Experiences 
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The Effect of Audience on Discourse Models) 
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Those of u s  who have been involved i n  the 
study of languagq have often thrown UQ our 
hands in  dismay a t  the complexity of the 
pro~lem ( a t  l eas t  I have, almost dai ly)  and 
t r i ed  somewhat desperately t o  find some facet 
of the many-faced gem we confront which 
appears manageable. T h i s  deskre to focus - t o  
t ra in  the f lashl ights  we use to  illuminate the 
problem on a well-circumscribed area - led,  
for example, to the early transformational 
grammarians' separation of syntax from the 
rest,  of language, Many researchers have since 
discarded that  part icular  focus and attempzed 
to  integrate syntax, semantics and pragmatics 
i n  a single theory. Yet, ewn they end up 
focusing on a particular kind of l ingu is t i c  
interaction. Many s t u d y  ora l  conversations, 
some . ldok a t  computer-person dialogues, some 
s t u d y  newspaper a r t i c les .  These l imitat ions 
i n  scope are often not exp l ic i t ,  bu t  a r e  
reflected in  the examples they choose and 
dlscuss. Very few people study more than one 
communicative situation and even i f  they do, 
they do not usually analyze the s imi la r i t i es  
and differences among them. 

Just  as the early transformatlonal focus 
on syntax resulted I n  a model which missed 
many crucial  insights about language, so does 
our current research r i s k  formulating 
incomplete and even inaccurate models by 
focusing on certain communicative s i tuat ions  
without adequate insight  ln to  the i r  
relat ionship to  others. My own focus in an 
attempt to  polnt out what such a narrow view 
might miss, and t o  provide a framework i n  
which %o -examine a wide variety of language 
experiences and discover what ef fect  the 
differences among them have on theories of 
language. Th i s  paper f i r s t  p r e s e m  the 
framework, then examines further one dimension 
of language experience -- the audience for an 
utterance -- as an example of the k ind  of 
considerations such an analysis suggests. 

1 .  Building the Space of Language Jixperlences 

Consider f i r s t  two language experiences 
commonly studied b4 present-daj ~nves t lga tors :  
face-todace opal conversations and 
computer-per-n dialogues. These two 
s i tuat ions  d i f fe r  i n  a t  l e a s t  two ways: the 

modality of the interaction (current 
computer-person dialogues a re  written) and the 
lack of poss ibi l i ty  of communicating with 
extra-l inguist ic  devices such a s  gestures and 
fac ia l  expressions. The kinds of questions we 
want to  be able t o  address are: 

wnat \are the e f fec t s  o f  these two dis t inct ions  
on tne language used in  each of these 
sl tuat ions? What are  the e f fec t s  on the 
models of language llse which we thereby 
formulate? 

In order t o  capture these kinds of 
differences In a way which w i l l  enable us co 
approach these questions, I have used the  
metaphor of a multi-dimensional space, Each 
language experience l i e s  a t  a point i r  the 
space defined by i ts pos5'ition along aeveval 
dimensions of the l ingu is t ik  medlum. The 
med-iuq of a language experience i s  defined In 
contrast to  its mess-me; in  as  much as they 
?an be separated, the message is what is 
2ommunicated, whrle tne medium is how lt is 
comgpnicated. Further, the medlum here is 
expressed i n  experiential terms and does ndt 
represent s imply  the vehicle for the &ssage; 
for example, the contrast 1s made between 
being I n  a conversation and watching 9 play, 
rather than between a conversation and a play. 
( 1  1 

Consider as  a s t a r t i ng  point i n  building 
&he space the following message: an 
invi ta t ion and direct ions to a party. One 
common i ingu ls t i c  s i tua t ion  in which t h i s  
might be communicated is  face-to-face o ra l  
conversation. Conversations, however, do not 
need t o  be ora l ;  it i s  q u i t e  possible t o  
maintain a l l  the aspects of a conversation 
while writing it down by, for  example, passing 
notes. These two language experiences form a 
"minimal pai rv;  that  is ,  they a i f f e r  along 

( 1 )  I have omitted from t h i s  discussion any 
conslderation of the messam. communicated i n  a 
language experience. I n  Rubin (1978) I 
identify three message-related dimensions - 
structur-e, functiQn and t o ~ ~ i c .  - and discuss 
theSr interactions w i t h  the mediumelated 
dimensions introduced here. 



only  one dimension. We might r e p r e s e n t  t h e  
s i t u a t i o n  g r a p h i c a l l y  by l a b e l l i n g  t h e  l i n e  
connect ing t h e  two exper iences  wi th  t h e  
dimension a l o n g  which they d i f f e r .  The 
r e l e v a n t  dimension i n  t h i s  diagram is p l p d a l i t ~ ,  
i.e. whether a language exper ience  is o r a l  of 
w r i t t e n .  (Modali ty w i l l  be f u r t h e r  d i s s e c t e d  
below. ) 

Figure 1. 
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HAVING A 
GARDEN-VARIETY 
CONVERSATK~N 

Let u s  now look a t  two o t h e r  p a i r s  o f  
language exper iences  which i l l u s t r a t e  ano ther  
dimension. Consider communicating t h e  same 
message over t h e  telephone compared t o  us ing  a 
t a p e  o a s s e t t e .  I n  t h e  f i r s t  c a s e ,  it is 
p o s s i b l e  f o r  t h e  two p a r t i c i p a n t s  t o  i n t e r a c t ,  
f o r  t h e  l i s t e n e r  t o  expfiess confus ion  and ask  
for a d d i t i o n a l  informat ion,  f o r  t h e  speaker  t o  
monitor t h e  l i s t e n e r ' s  r e a c t i o w  and provide  a 
more complete explanat ion.  I n  t h e  c a s s e t t e  
s i t u a t i o n ,  tRe speaker  must dec ide  once and 
for a l l  how t o  g ive  t h e  d i r e c t i o n s  wi thout  t h e  
b e n e f i t  of i n t e r m e d i a t e  feedback; any feedback 
which might occur would happen a f t e r  t h e  
l i s t e n e r  had heard t h e  t a p e  a l l  bhe way 
through and would be temporally removed from 
t h e  thncr t h e  speaker composed t h e  tape. I 
have termed t h i s  dimension of  language 
exper iance  i n t e r a c t i o q ,  a s  F igure  2 
i l l u s t r a t e s .  

The o t h e r  minimal p a i r  i n  F igure  2, whi-ch 
a l s o  i l l u s t r a t e s  t h e  i n t e r a c t i o n  dimension, 18 
communicating by le t ter  v e r s u s  communicating 
by a conversa t ion  over  t e l e t y p e s  (whi le8  t h i s  
is a somewhat unusual  communicative s e t t i n g ,  
many of t h e  people reading t h i s  paper have 
probably p a r t i c i p a t e d  i n  i t )  . Here dga in  t h e  
c r u c i a l  d i f f e r e n c e  betwee& t h e  two is t h e  
p o s s i b i R i t y  of feedback. In  t h i s  p a r t i c u l a r  
t a s k ,  f o r  example, t h e  speaker  might want to  
a s k  of t h e  l i s t e n e r ,  "Do you know t h e  corner  
o f  LewB and fair vie^?^ and base he r  f u r t h e r  
e x p l a n a t i o n  on t h e  response. Such an exchange 
would be impossible i n  the case of a l e t t e r  

MODC\LITy 

- ON THE TO A TAPE 
TELEPHONE 

HAVING A 
CONVERSATION 

BY PASSING 
NOTES 

Notiae now t h a t  we can connect  t h e  two minimal 
p a i r s  i n  F i g u r e  2 by l i n e s  l a b e l l e d  
nmodal i tyw.  Reading a l e t t e r  and l i s t e n i n g  t o  
a cassette form a minimal p a i r  which d i f f e r  
on ly  i n  modal i ty ;  t h e  same is t r u e  f o r  
t e l e t y p e  and t e lephone  conversa t ions .  The 
modal i ty  and i n t e r a G i o n  axes  t o g e t h e r  form a 
p lane  i n  which Me can p l a c e  t h e s e  f o u r  
language exper iences .  

Figure 3 
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Other dimensions can s i m i l a r l y  be added 
t o  t h i s  space ,  by f i r s t  d i s c o v e r i n g  a minimal 
p a i r  which f o c u s e s  on a p a r t i c u l a r  dimension, 
then a t t e m p t i n g  t o  p inpo in t  each language 
exper ience  a-eady i n  t h e  space  on t h a t  
dimension and f i n a l l y  f i l l i n g  i n  t h e  h o l e s  
which e x i s t  because  of  t h e  added a x l a .  As an 
example of' one s t e p  i n  b u i l d i n g  t h e  space ,  
c o n s i d e r  the dimension of g x t r a - l i n g u i s t i c  
communication, t h a t  is, c o m u n i c a t i o n  by 
g e s t u r e s ,  f a c i a l  q p r e u s i o n s ,  etc.  ?or t h e  
message we are c o n s i d e r i n g ,  g e s t u r e s  would be 
p a r t i c u l a r l y  u s e f u l  t o  i n d i c a t e  s p a t i a l  
f e a t u r e s  such a s  " r i g h t v  and " lef t"  and t h e  
r e l a t i v e  l o c a t i o n  o f  o b j e c t s  ,and landmarks. 
None o f  t h e  f o u r  media i n  F igure  3 admit t h i s  
type  o f  i n t e r a c t i o n ,  b u t  f o r  each of  them it 
is p o s s i b l e  t o  c o n s t r u c t  an  exper ience  which 
d i f f e r s  from k t  along o n l y  t h i s  new damenslon. 
For example, garden-var ie ty  c o n v e r s a t i o n s  
d i f f e r  from te lephone  c o n v e r s a t i o g s  because 
they  a l low t h i s  e x t r a  dimension, and pass ing 
n o t e s  d i f f e r s  from convers ing over  a t e z e t y p e  
l i n k  i n  t h e  same way. We now see where t h e  
p a i r  of language exper iences  i l l u s t r a t e d  i n  
F igure  1 comes i n  and by adding two more nodes 
we g e t  t h e  fo l lowing  c m e .  
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The language exper iences  i n  t h i s  subspace  
d i f f e r  i n  t h e i r  degrees  of  a a t u r a l n e s s ;  
w r i t i n g  on t h e  blackboard i n  such a way a s  t o  
a l low e x t r a - l i n g u i s t i c  communication b u t  
p r o h i b i t  i n t e r a c t i o n ,  f o r  example, seems 
c o n t r i v e d .  Th i s  awkwardness i s  due p r i m a r i l y  
t o  t h e  f a c t  t h a t  c e r t a i n  dimensions g e n e r a l l y  
coxary and t h a t  t h e  independence impl ied  by a 
dimensionak a n a l y s i s  d o e s n i t  r e a l l y  hold .  
S e c i i o n  3 below d i s c u s s e s  t h e s e  
in te rdependenc ies  i n  more d e t a i l .  

2. TheuDimensiona of  Language Experience 

I n  a  similar f a s h i o n ,  we can add more 
dimensions t o  t h e  space o f  language 
exper iences .  I have so  f a r  i d e n t i f i e d  e i g h t  
s e p a r a t e  dimensions a long which t h e  medium o f  
a  language exper ience  may vary .  The 
dimensions a r e  a t  l e a s t  semi-independent; my 
in fo rmal  c r i t e r i o n  f o r  l i s t i n g  a  dimension 
s e p a r a t e l y  waa t h e  e x f s t e n c e  of dome minimal 
p a i r  of language exper iences  whose media 
diff-ed only a long t h a t  dimension, The 
medium-related dimensions o f  language 
exper ience  a r e :  moda l i ty ,  i n t e r a c t i o n ,  
e x t r a - l i n g u i s t i c  communication, s p a t i a l  
commonality, temporal commonality , 
c a n c r e t e n e s s  of  r e f e r e n t s ,  s e p a r a b i l i t y  o f  
c h a r a c t e r s  and s p e c i f i c i t y  o f  audience.  
Below, each dimension is explica-ted by means 
of t h e  ques t ion  one would have t o  a s k  about  a  
language , e x p e r i e n c e  t o  c o r r e c t l y  p l a c e  i t  on 
t h a t  dimension and additional d e t a i l s  abou t  
i ts s u b s t r u c t u r e  arrd r a m i f i c a t i o n s  are g iven .  

1 .  MODALITY - Is t h e  message w r i t t e n  o r  
spoken? Even i n  t h i s  seemingly s imple  
dimensiofl a r e  hidden a t  l e a s t  two d i f f e r e n t  
c h a r a c t e r i s t i c s  whlch a f f e c t  t h e  communicative 
s i t u a t i o n :  prosody and permanence. I w i l l  
W i e f l y  d i s c u s s  t h e s e  h e r e ,  b u t  a more 
e x t e n s i v e  d i s c u s s i o n  o f  t h e  components o f  
modal i ty  may be found i n  S c h a l l e r t ,  Kleiman h 
Rubin (1977) and S t i c h t ,  Beck, Hauke, Kleiman 
& James (1974) provide  a  review of t h e  
l i t e r a t u r e  cw-paring aua lng  (comprehension o f  
o r a l  language) and read ing .  

An obvious difference between an o r a l  
ut.terance and a t e x t  is t h e  availability of 
prosodic  cues.  Temporal c h a r a c t e r l s t i c s  o f  
speech such a s  pauses and changes i n  sp9ed 
provide  c l u e s  f o r  t h e  chunklng o f  wmds ~ n h  
l a r g e r  c o n s t i t u e n t s .  I n  g e n e r a l ,  pauses and 
b r e a t h s  ocTur a t  s y n t a c t i c  boungar ies  and a 
mare quickly  spoken s e t  o f  words may i n d i c a t e  
an a y ~ o s i t f v e  phrask o r  an a s i d e  whlch 1s n o t  
germane t o  t h e  top- l eve l  s t r u c t u r e  o f  me 
sen tence .  We r e l y  on $tress i n  o r a l  language 
a s  an i n d i c a t o r * o f  such d i s c o u r s e  organizing 

t o p i c s  as g i m l n e w ,  c o n t r a s t  and focus ,  as 
w e l l  a s  t o  a i d  i n  t h e  disambiguation of  
pronaminal r e f e r e n c e s .  I n t o w t i o n  i s  o f t e n  
u9ed as an i n d i c a t i o n  o f  t h e  i l l o c u t i o n a r y  
f o r c e  o f  an u t t e r a n c e  o r  t o  communicate 
a f f e c t i v e  q u a l i t i e s  o f  language such a s  humor 
o r  sarcasm. 

While w r i t t e n  t ex t  c l e a r l y  l a c k s  t h e s e  
p r o p e r t i e s ,  it h a s  aome compensating f e a t u r e s .  
Punc tua t ion  and o t h e r  t e x t u a l  d e v i c e s  provide  
a  p a r t i a l  analogue o f  many prosod ic  f e a t u r e s ,  
i n c l u u n g  i l l o c u t i o n a r y  f o r c e  ( . ? ' I  ) , pauses  
( ; ) ,  l ' t s  ( ,  : ; ) ,  r e l a t e d  s t a t e m e n t s  (;) and 
c o n t r a s t  and emphasis ( u n d e r l i n i n g  and 
i t a l i c i z i n g ) .  A w r i t t e n  message a l s o  providbs  
t h e  r e c i p i e n t  wi th  c o n c r e t e l y  indicates 
segments both on t h e  lower l e v e l s  o f  word and 
sen tence  and on t h e  more a b s t r a c t  l e v e l  o f  
paragraph and s e c t i o n  s t r u c t u r e .  

The second major d i s t i n c t i o n  inc luded i n  
modal i ty  is t h e  permanenhe of w r i t t e n  t e x t  i n  
c o n t r a s t  t o  t h e  t r a n s i t o r y  n a t u r e  of  o r a l  
language. T h i s  permanence makes p o s s i b l e  
v a r i 6 u s  "good reading"  t echn iques  such as 
skimming ahead t o  l o o k  a t  c b ~ t e r  head ings ,  
r e - read ing  an e n t i r e  paragraph whose p o i n t  
became c l e a r  on ly  a t  t h e  l a s t  s e n t e n c e ,  o r  
j u s t  r e - read ing  a  s e n t e n c e  which was misparsed 
t h e  first t ime around. I n  o r a l  language 
s i t u a t i o n s ,  such h e u r i s t i c s  f o r  d e a l i n g  w i t h  
misunders tanding axle o f t e n  rep laced  by a n  
appea l  t o  ano the r  ( independen t )  c h a r a c t e r i s t i c  
of language e x p e r i e n c e s  - i n t e r a c t i o n .  

2. INTERACTION - Are t h e  p a r t i c i p a n t s  a b l e  t o  
i n t e r a c t ?  I n  an i n t e r a c t i v e  language 
e x p e r i e n c e ,  p a r t i c i p a n t s  have t h e  o p p o r t u n i t y  
t o  i n d i c a t e  t h a t  t h e y  have n o t  understood a  
p rev ious  u t t e r a n c e ,  t h a t  a pronominal o r  o t h e r  
r e f e r e n c e  i s  amblguoug o r  t h a t  they  wlsh t o  
change t h e  t o p i c .  Keenan and S c h i e f f e l i n  
(1976) i n  p a r t i c u l a r  have rep resen ted  t h e  
e s t a b l i s h m e n t  o f  d i s c o u r s e  t o p i c  a s  a  dynpJmic 
p rocess  which i n c l u d e s  i n p u t  from a l l  
p a r t i c i p a n t s .  T h i s  p o s s i b i l i t y  f o r  
interaction means t h a t  t h e r e  1s l e s s  n e c e s s i t y  
f o r  a p a r t i c i p a n t  t o  e n t e r t a l n  and malnta l& a 
s e t  of  competing hypotheses  about  t h e  meaning 
of  some p a r t  o f  t h e  message. 

3 .  EXTRA-LINGUISTIC COMklUNICATION - Can t h e  
p a r t i c i p a n t s  communicate v i a  e x t r a - l i n g u i s t i c  
means which r e q u i r e  v i s u a l  O r  t a c t i l e  a 

i n t e r a c t i o n ?  ( T h i s  communication may 
sometim5s be one-way, a s  I n  t h e  c a s e  o f  a 
l e c t u r e r  speaking t o  a l a r g e  c l a s s . )  
G e s t u r e s ,  f a c l a l  e x p r e s s b n s  and even body 
p o s i t i o n s  a r e  a l l  powerful I n  t h e i r  
communlbative p o t e n t i a l .  I n  s i t u a t j b n s  where 
emotions o r  s p a t i a l  a t t r i b u t e s  a r e  be ing 
communicated, t h e s 3  extra-linguistic means may 
be especially r e l e v a n t .  C h l l d r e n v s  e a r l y  
language exper iences  a r e  e s p e c i a l l y  dependent  
on t h l s  a s p e c t  of  cornmunlcation; deLaguna 
(1927) describes one developmental  t h r e a d  i n  
c h l l d r e n t s  language u s e  a s  "a p r o g r e s s i p e  
f r e e i n g  of speech from dependence on t h e  
pe rce ived  conditions under w h ~ c h  z t  1s u t t e r e d  
and h e a r d ,  and from t h e  behavior  whlch 
accompanies it." 



4. SPATIAL COMMONALITY - Can t h e  p a r t i c i p a n t s  
i n t e r p r e t  s p a t i a l  d e i c t i c  words such  as l lherdl  
a n d  " t h e r e H  wi th  r e f e r e n c e  t o  their own 
l o c a t i o n ?  One i n d i c a t i o n  t h a t  s i t u a t i o n s  i n  
which t h i s  c o n d i t i o n  is n o t  met are difficult 
is t h e  well-known s i t u a t i o n  i n  which two 
peop le ,  having a r ranged  over  t h e  t e l e p h o n e  t o  
meet \Ivhere1', d i s c o v e r  t h a t  t h e y  had two 
d i f f e r e n t  p l a c e s  i n  mind. Because t h e  
l i s t e n e r  had t o  i n t e r p r e t  t h e  s p e a k e r ' s  use  o f  
"heren  r e l a t i v e  t o  t h e  s p e a k e r ' s  l o c a t i o n ,  it  
was n e c e s s a r y  f o r  h e r  t o  know where t h e  
speaker  w a s  ; i n c o r r e c t  in fo rmat  i o n  i n  this4 
s i t u a t i o n  Can have s e r i o u s  consequences. 
yourig c h i l d r e n  may a c t u a l l y  i n t e r p r e t  "herew 
and " t h e r e n  r e l a t i v e  t o  t h e i r  own p o s i t i o n ,  
r a t h e r  t h a n  t h e  s p e a k e r ' s .  ( s e e  Tanz (1976) 
f o r  d e t a i l s 3  

5. TEMPORAL COMMONALITY - Do t h e  p a r t i c i p a n t s  
s h a r e  a temporal  c o n t e x t  which a l l o w  f o r  
s ~ m p l e  i n t e r p r e t a t i o n  o f  temporal d e i c t i c  
te rms such a s  "nowv, " todayn and " l a s t  
Sudday"? The c o r r e c t  i n t e r p r e t a t i o n  o f  such 
words, as well a s  v e r b  t e n s e  markers ,  cmqBkes 
t h e  r e a d e r / l i s t e n e r  to  t a k e  t h e  temporal  p o i n t  
of  vlew of t h e  s p e a k e r / w r i t e r .  

6 .  CONCRETENESS OF REFERENTS - Are t h e  
o b j e c t s  qnd e v e n t s  r e f e r r e d  to  v i s u a l l y  
p r e s e n t  f o r  the p a r t i c i p a n t s ?  I f  an  o b j e c t  o r  
even t  i s  c o n c r e t e ,  many of  i ts  d e t a i l s  a r e  
immediately apparen t  t o  t h e  r e a d e r / l i s t e n e r  
b e a i d e s  the ones l i n g u i s t i c a l l y  d e s c r i b e d  I n  
t h e  message. Readxng o r  h e a r i n g  a b w t  an 
o b j e c t  which is n o t  p r e s e n t  o f t e n  r e q u i r e s  
remembering a p a r t i a l ,  incomple te  description 
and then r e f o r m u l a t i n g  ~t as more in fo rmat ion  
becomes a v a i l a b l e .  Objects ( o r  p i c t u r e s )  a l s o  
provide  an e x t e r n a l  "memoryn f o r  t h e m  
e x i s t e n c e  and p r o p e r t i e s .  

7. S@ARABILITY OF CHARACTERS Are t h e  
dlst inctb. ions among different p e o p l e ' s  
s t a t e m e n t s  and p o i n t s  o f  vdew c l e a r l y  
i n d i c a t e d ?  I n  face- to- face  conversations, 
such d i s t i n c t i o n s  a y e  obvious ,  as each person 
makes h i s  own s t a t e m e n t s  and each p o i n t  o f  
view h a s  a ~ h y s i c a l  "anchorw I n  r e a d i n g  a 
p l a y ,  e h a r a c t e r s l  l i n e s  are c l e a r l y  marked, 
a l though  t h e r e  1s no p h y s i c a l  o b j e c t  t m  which 
t o  atLa4h each c h a r a c t e r .  I n  a book, t h e  
r eader  must p a n e l  o u t  comments, f e e l i n g s  and 
m o t i v a t i o n s  t o  c h a r a c t e r s  on t h e  b a s i s  o f  mope 
s u b t l e  c l u e s :  puno tua t ion ,  pa ragraph  s t r u c t u r e  
and i n f e r e n c e s  based on some c o n s i s t e n t  model 
of each o f  t h e  c h a r a c t e r s .  

8. SPECIFICITY OF AUDIENCE - How complete and 
s p e c i f i c  is the speaker1  s model o f  t h e  
audience  f o r  h e r  meseage? Two ex t remes  which 
i l l u s t r a t e  t h i s  dimension are garden- v a r l e t y  
c o n v e r s a t i o n s  i n  which t h e  s p e a k e r  and h w r e r  
know e a c h  o t h e r  w e l l  and books, which are 
w r i t t e n  f o r  wide non-speci f ic  aud iences .  I n  

t h e  former case, r e f e r e n c e s  t o  s h a r e d  
knoQledge are p ~ s s i b l e ,  g u ~ h v  as "The man 
looked l i k e  Uncle J o e  ," w h i l e  In t h e  l a t t e r ,  
such aq a t t e m p t  would s u r e l y  miss a l a r g e  
p o r t i o n  of &he aad ience .  To make m a t t e r s  
worse ,  o f t e n  a w r i t e r  (or?  s p e a k e r )  does  n o t  
know who t h e  aud ience  18 l i k e l y  t o  be and i n  
t h e  case of  books which are s e v e r a l  hundred 
y e a r s  o l d ,  t h e  in tended  a u d i e n c e  d i f f e r s  i n  
s i e n i f  i c a n t  ways f ro@ c u r r e n t  r e a d e r s .  

Now t h a t  we have t h e s e  e i g h t  d imensions ,  
ge  can u s e  them t o  g e n e r a t e  new language 
e x p e r i e n c e s  which beg in  t o  f i l l  up t h e  spaole. 
Watching a p l a y ,  r ead ing  a book \SL%h p i c t u r e s ,  
viewing a movie wi th  s u b t i t l e s ,  $ read ing  a 
comic book - a l l  t h e s e  f i t  i n  t h e  
e igh t -d imens iona l  space  we have de f ined .  ( I n  
Rubin (1978) I d i s c u s s  q u i t e  a  number of 
" i n t e r m e d i a t e H  language e x p e r i h c e s  and show 
how they f i t  i n t o  a mul t i -d imensional  space . )  
HowevBr, sope areas of t h e  space  a r e  o n l y  
s p a r s e l y  f i l l e d .  T h s e  r e l a t i v e l y  empty 
s e c t i o n s  are i n d i c a t i o n s  o f  in te rac t ; lons  
between dimensions ;  g iven  a p a r t i c u l a r .  
gos i%ion on one dimension,  t h e  c h o i c e s  f o r  
c e r t a i n  o t h e r  dimensions may be s h a r p l y  
c o n s t r a i n e d .  D e s c r i p t i o n s  of some o f  t h e s e  
i n t e r a c t i o p s  fo l low.  

I n t e r a c t i o n s  Among t h e  Dimensions 

One f a i r l y  obvious  in te rdependency  is 
e tween s p a t i a l  commonality 
x t r a - l i n g u i s t i c  c o m m u n i c a ~ o n .  S i n c e  bo Yd h 
e l y  p r i m a r i l y  on t h e  p a r t i c i p d h t s  be ing i n  
he same p l a c e ,  ~t is n o t  s u r p r i s i n g  t h a t  most 
anguage e x p e r i e n c e s  which e x h i b i t  t h e  
o t e n t i a l  f o r  e x t r a - l i n g u ~ s t i c  communication 
l s o  a l l o w  p a r t i c i p a n t s  s t r a i g h t - f o r w a r d  use  
f s p a t i a l  d e i c t l c  terms. ( I n  fac t ,  i n  Rubin 
1978), I t r e a t  the two as a s i n g l e  
imension.) Howeuer, i n  a  n o t e  l e f t ,  f o r  
xample, on t h e  k i t c h e n  t a b l e ,  t h e  w r i t e r  may 
s e w  "he ren  and " t h e r e v ,  b u t  cannot  use  
e s t u r e s  o r  f a c i a l  e x p r e s s i o n s ,  s o  t h e  two 
imbnsions do n o t  always co-occur.  

E x t r a - l i n g u i s t i c  communication i3.d a l s o  
most commohly found i n  o r a l  language 
s i t u a t i o n s .  The s i t u a t i o n  w l t h  t h e  mosb 
p o t e n t i a l  for combining e x t r a - l i n g u i s t i c  
communication w i t h  a w r i t t e n  message is t h a t  
o f  two peop le  p a s s i n g  n o t e s  i n  what amounts t o  
a  w r i t t e n  conversa t ion .  Although it i s  
t h e o r e t i c a l l y  p o s s i b l e  f o r  them t o  p o l n t  and 
gr imace ,  it would be d i f f i c u l t  for  thbm t_o 
c o o r d i n a t e  t h e s e  g e s t u r e s  w i t h  the ,words  i n  
t h e  w r i t t e n  t e x t .  

I n t e r a c t i o n  and temporal  commonality a l s o  
appear c l o s e l y  l i n k e d .  If t h e  p a r t i c i p a n t s  
a r e  n o t  communicating i n  Itreal timevi " tha t  
is, i f  t h e  s e n d i n g  and r e c e i v i n g  t a k e  p l a c e  a t  
d i f f e r e n t  times A t h e n  lt might  even seen 
imposs ib le  for them t o  i n t e r a c t .  However, $If 
w e  a l l o w  t h e  k ind  of a t t e n u a t e d  i n h r a c t i o n  
t h a t  hakes p l a c e  i n ,  f o r  example, an  exchange 
of lekters, de can  main ta in  these dimensions  
a s  a t  least semi-independent .  



Finally,  we note that  speci f ic i ty  of 
audience and interaotion have an in teres t ing 
rela6tonship. Less well-defined audiences 
tend to  occur n situatioris i n  whlch 
Lnteraction is di f f icul , t ,  i f  not impossible. 
In lectures,  for example, the speaker has only 
a vague idea of the audience's bel iefs  and 
interaction between them is  limited. T h i s  
covariance re f lec t s  t w ~  different  fac ts .  One 
is that  in a large (and therefore 
poorly-specified) audience, interaction is 
rdstr icted s imp ly  because of its size.  The 
other i s  tha t  interaction is one device by 
which speakers construct bet ter  models of 
their  audiwces; t h u s ,  a laqrK of interaction 
would leaa to l ess  well-specif ied audiences 

An &vious question at: t h i s  point i s :  Why 
bother t o  separate dimensions that are so 
closely related? There are real ly  two 
answers: the f i r+t  methodologicat, the second 
h i s to r i ca l ,  In  terw of get t ing a clean model 
of  the compl ex tangle d'f language experiences, 
i t  i s  bet ter  t o  postulate a large number of  
dimensions and specify how they Lnteract than 
t o  identify only a small number b u t  t a lk  about 
subdimensions. Having a larger number of 
dimensions also inspires a wider range of 
language experiences when the process of 
f i l l i n g  i n  the space i s  carried out. Without 
the separation of temporal commonality and 
in teract  ion, f ~ r  example, we would have missed 
the sybtle nation of temporally attenuated 
interaotion. 

The his tor ical  explanation derives rrom 
the d g i n a l  motivation for th i s  work, which 
yas an attempt to assess the relevance of 
children's early language experiences t o  the i r  
learning to read. Even i f  the dimensions 
identif ied here interact  s ignif icantlyJ each 
s t i l i  represents a cognitive s k i l l  which a 
child must learn in making the t ransi t ion from 
garden-variety conversations t o  reading a 
text .  In t h i s  framework, interactions among 
the " dimensions are interest ing because they 
represent pairs of g k i l l s  which the child may 
have to learn together, rather than be'ing able 
to separate them and learn one a t  a t ime .  

Now that  we have a notion where 
parden-varlety dialogues f i t  in to  the 
framework of language experiences, i t  is 
possible to see what k i n d s  of consid8ratiom 
we arc  l i ab le  t o  leave out i f  wb focus only on 
conversations. While a l l  of the dimensions 
identif ied above point out areas which deserve 
a t tent ion,  I want to focus here on specif ic i ty  
of atdience as an example of the ways our 
models m u s t  be stretched to account for the 
divers i ty  of language experience. 

4. Limitations and Coaxpensat ion in Language 
Experiences: Non-Specific Audiences 

Certain language experiences present 
problems for the part icipants,  especially in  
comparison w i t h  garden-variety conversations, 
which have many commurlication-facilitating 
features. Lack of spa t ia l  commonality, for  
example, poses extra d i f f i cu l ty  in the 

in terpre ta t ion of ae r ta in  defkio words, and I 

the abaenae of non-verbal aomuniaation i n  
telephone oonversations makes exprabsfflg 
emotion espedially hard. I n  some ohses, ad 
aspect of the medium i t s q f  provides 
compensation for the l imitat i6ns.  Written 
t ex t ,  for example, pa r t i a l l y  compensates for  
i t s  lack of prosodic cues t o  structure by its 
permanenre, which allows the reader to make 
several attempts a t  parsing and bmderstandipg 
the words on the page. In other oases, we 
ourselves take into account the l imitat ions of 
t h e  medium by express1 ng 3ur message 
d i f f ~ e n t l y .  I n  talking on the phone, for  
example, we express our emotions more 
exp l ic i t ly ,  rathar than +relying on f ac i a l  
expressions t o  communicate thed in more subtle 
ways 

An important f ac i l i t a t i ng  aspect of most 
garden-variety conversations is  that they take 
place hetween peopw who have f a i r r y  good 
models of one another and who share a large 
s e t  of beliyfs.  (See Cohen (1977)  arid Clark & 
Marshall (1978) for  de t a i l s  on shared 
beliefs .  1 The disappearance of t h i s  feGure  
i n  other language experiences can caus6 
d i f f i c u l t i e s  which require special a t tent ion 
from both speaker and l i s tener .  To get a 
feeling 0 the e f fec t  of an audience, 
consider bh& task of explaining-the PIifference 
between analog and d i g i t a l  computers. Talking 
to a technically unsophist isated pergon makes 
the task hard enough, but it would be even 
more d i f f i c u l t  i f  the audience were a large 
number of people w i t h  widely trslrying technical 
backgrounds. When One is  faced wi th  
communicating wi th  a person about whom one 
knows very l i t t l e  o r ,  worse yet ,  an audience 
made up of many people with different  4 e l i e f s  
it becomes necessary to use several 
compens&ing techniques to Bnsura tha t  the 
message gets  across I w i l l  descri-be below 
some of the heur is t ics  b&h speaker/writers 
and l is tener/readers use to deal wi th  complex 
and poorlyspecified audiences. (From here on, 
I w i l l  use the words "speakern and "l is tenern 
to refer  t o speaker/writers and 
l i s tener / readers ,  respectively.) 

5. Speakers1 Heuristics for Complex Audiences 

The audience for an utterance may be 
poorly specified in two different  ways: it may 
be a single person about whom the speaker has 
l ess  than complete knowledge or a group of 
people, each of whom the speaker knows more, or  
l e s s  well. The speaker's task is to  construct- 
an utterance which is comprehensible to  those 
who perceive that  they are part of the 
intended audience. The following a r e  
techniques by which speakers may accomp1;l sh 
t h i s  task. 

Jdent-e -: In somd cases, thez 
speaker rea l ly  wants to  address her remarks t o  
a single person, even though several people 
are physically present and "availablew a s  
audience. Straightforward techniques ex i s t  
for idehtifying the audience in these 
si tuat ions:  a speaker may simply look i n  the 
direction of the intended audience m address 



her by name. In giving a technical t a lk  Jo a 
large and varied audience, a speaker may 
analogously se lect  a subset of those present 
as th"a audienda for  a particular remayk by 
u s i n g  a phrase like "for you l inguis ts  i n  the 
audiencen. A pore subtle and interest ing 
method for accomplishing the same goal is to 
include i n  thq remark a reference which only 
some af t h e  audience undsrstands, thereby 
clueing $ he others i n  to the faot  that  t h e y  
may not get1 a ~ y t h i n g  out CJY the utterance. A t  
a @ec& conference attended by l inguis ts ,  
computer scienkists  and psychologists, a 
speaker, in  answering a question from a 
computer s c i en t i s t ,  resorted to  FRme teGhnical 
language ( m a t  be actually said was, w T t b s  EQ, 
not EQUAL") , evenethough- he knew two-$birds of 
the audiense would be los t .  Afterwards, he 
remarked that  he ,had also realized that it was 
precisely the computer sc ien t i s t s  wruu were 
confused about the point he was trying to 
make, go the  remark was doubly appropriate: it 
' h t ~ o t e r i  exa3tEy the audience who needed to 
comprehend it ,  

av It Safe: Cover the AL&UE&: If he 
rxalizes that  the audience consists of two or 
more- definable subgroups, a speaker may choose 
Yo ihclude several descriptions of the same 
topic, one for each s e t  of people. I n  
addressing an audience made up 3f computer 
sc ien t i s t s  and psychologists, a speaker might 
refer  to the same concept by two different  
terms, e.g. Itcache memory" for  the computer 
sc ien t i s t s  and "working memoryv for the 
psychologists. I n  t h i s  case, most members of 
the audience understand only one of the two 
descriptions so both are  necessary. A 
slighMy dii%went si tuat ion exis ts  when a 
speaker makes a statement such as, "He had 
eyes j u s t  lika- Paul Newman.. .deep, dark blue ." 
Here the elaboration may be seen as  a e6mment 
t o  those i n  the audience who don't know whaL 
Paul Newman s eyes look l ike.  Tho& who do 
must real ize tha t ,  i n  some sense, the 
elaboration was noudirected a t  them since it 
was planned for l i s teners  w i t h  different  
knowledge. A t h i r d  example of the llplay, it 
safffl strategy is t h i s  conversation which took 
place in front of an audience: 

8 :  Jerry has been studying the same 
thing. 

M: That's r igh t . . , tha tqs  Jerry Fodor,..T 
read his paper. 

Had B and M been conversing in private, 
the expl'anation that the Jerry being re fehed  
to was Jerry Fodor would have , been  
unnecessary, However, M was aware thaC some 
people in  the a m e n c e  might not be able to  
figure out who was being referred to ,  so he 
played it safe and made the reference clear.  

raoe -: Sometimes, the speaker is 
aware that  an utterance may be interpreted i n  
two different  ways, but decides that the 
ambiguity is acce8able or even desirable. An 
example from a personal l e t t e r :   h he weather 
has been , beaut-iful.. .perfect for riding a 
motorcycle - i n  the country." What the writer 

had i n  mind here Mas a particular.time she and 
the addressee had taken a motorcycle ride; she 
want~d t o  allude t o  that  eyent , If ,  however, 
h'$ didn't; remember the r ide ,  the aentenge 
still  communicated a cnherent, i f  less  
s p e d  f i c  , message. THe writer actually 
considered both of tfiese s s ib i l i t i eD and 
deciqed that  ei ther  readi of bhe sentence 
was acceptable. 

P 
The following  sent^^- taken from an 

advertising brochure shows a different  hind 6f 
ambiguity: "The cane seats  of a Mad River 
canoe provide excellent venti lat ion and 
drainage.-'' The ad w i l l  be read both by p e a l e  
who already know that Mad River ibanoes have 
cane seats  and by those for whom th i s  is a,new 
fac t ,  For the l a t t e r  group, the word "canen 
obviously conveys new information; for the 
former group, perhaps, it focuses on that 
aspect of the seat which i s  relevant to the 
groperties discussed. ( I  use the  word 
tffocuse5N here i n  arb informal sense, b u t  it is 
similar to  its &e fn Grosz (1977) an& Sidner 
( 19789. Again, the ambiguity exis ts  because 
of the non-specificity of the audience, b u t  
both r e a d i n g ~ a r e  acceptawe and, i n  f ac t ,  
desirable. 

flelv o j  Interaction: The standard way speakers 
chedk whether or not they a re  being OndersCood 
and modify thei r  utterances appropriately is 
by interacting with the hearer. I n  the Paul 
Neman exampdle above, the speaker oould have 
watched for  signs of' ltecognition ( a  smile or a 
nod) from the l i s tener  which would have made 
the elaboration - - unnecessary. I n  an 
interactive si tuat ion,  the motorcycle example 
could have been' followed by "Do you remember 
t&t time?" UnfortunaBely , language 
experiences in  which the audience is unknown 
or unknowable, such as b o k s  and lectures,  are 
often those in which interaction is d i f f i cu l t .  
The presence of both a specif ic  audidce and 
inJeraction is_a wpsi t  ive feedbackv s i t ua t i on  
i n  which communicat~on 19 greatly faci l i ta ted .  
The absence of both, however, necessitates the 
adoption of some of the heurist ics mentioned 
here - and even then, comrnunicatio~,mav be 
impaired 

rhe heurist ics identified above assume 
that the speaker takes the responsibility f6 r  
t h e  efficacy of t h e  comm~nication. Speakers 
in7gen@al, though, can assume that they share 
w i t h  the l i s tener  certain cammunicative 
principles of the type explicated by Grice 
(1975).  They can similarly assume $at 
listeners have certain heurist ics for 
determining what aassumptions the speaker is 
making about the audience and whether or not 
they as  l i s t enem f i t *  thdse assumptions. 
Because the&' have t h i s  fa i th  in thei r  
l i s t eners ,  speakers sometimes ju s t  "broadcastN 
a remark, leaving it to the l i s tener  to decide 
who, bhe intended audience is. Some of these 
l i&ene r l s  heurist ics for interpreting 
broadcast utterances are described in the next 
section. 



6. Rearers Heurist ics for  "Broadcastn 
Utteranoes 

m t e g r a l  t o  a l is t .enerbs understanding of 
any utterance is a model of Che speaker's 
model of the hearer. khere there is  some 
mismatch &&ween t h i s  model and the l i s t e n e r  
himself,  i t  may be d i f f i c u l t  for him t o  f igure 
out  what the speaker real ly  intended t o  
communicate. In language experie nces where 
the l i s t ene r  suspects that  the speaker is 
broadcasting -- that is, not being careful  
abdut specifying an audience he mus t  
l1"broadreceiveW, using some heur i s t i cs  for  
deciding whether or not he should consider the 
remark t o  be addressed t o  him. 

h e  general technique a l i s t ener  might 
use is t o  compare the  intended e f fec t  of the 
utterance w i t h  h i s  current s t a t e .  I f  he has 
already fu l f i l l ed  the e f f ec t ,  he can consider 
the  remark t o  be addressed elsewhere. 
Commands have c lear  intended effectq ,  so it is 
re la t ive ly  simple fo r  a l i s t ene r  to use t h i s  
heur i s t i c  w i t h  such speech ac t s .  A member of 
a congregation who is already standing when 
the  minister says "Please stand u p  w i l l  
understand that the utterance is not meant for  
him, rather than yel l ing out ,  "1 already am!". 
Signs are another medium i n  which t h i s  
broadcast behavior is appa~en t .  A s5gn asking 
pat ients  to PLEASE REGISTER WITH THE 
RECEPTIONIST is c lea r ly  meant only for  those 
who haven1 t already done so; i f  pat ients  
didnl t use t h i s  heur i s t i c ,  they would find 
themselvss i n  an i n f i n l t e  loop of registering.  
A somewhat more complex example is the 
familiar  a i rpor t  hnnouncement : Extinguish a l l  
swking materials and have your boarding pass 
ready." which s e l ec t s  two di f ferent  subsets of 
the  audience which hears it - those who are  
smoking and those who do not yet have t h e i r  
boarding passes ready. 

Deciding on the intended e f f ec t  of an 
utterance is no mean t r i ck ,  of coarse; the 
speech ac t  11 te ra tu re ,  (e.g.,  B u s t i n  ( 19621, 
Searle (1969)), makes t h i s  c lear .  One 
in te res t ing  example of the in teract ion of 
these considerations with those of audience i s  
a subway sign proclaiming SMOKING IS DANGEROUS 
TO YOUR HEALTH. The intended effect  may be 
seen e i ther  as  get t ing smokers to give up 
t h e i r  habit or as  t e l l i ng  smokers and 
non-smokers a l ike  tha t  smoking is not 
heal thful .  In the f i rs t  case, the intended 
audience 13 smaller than in  the second. 
Although t h i s  more res t r i c ted  audience i$ 
implied by the use o f  I'youfl on the s ign,  it 
seems plausible that  the, informational e f f ec t  
and, therefore ,  the larger  audience is 
intended. as  well. A non-smoker s 
in terpre ta t ion of the sign is then a complex 
process, involving an awareness of the two 
possible audiences fo r  the message. 

Finally,  and most obviously, speakers y6 
assume t ha t  hearers w i l l  make use of pragmatic 
clue8 to determine whether they a re  part of 
the intended audience. -A vollffybaLl player 
yel l ing "1'11 s e t w  assumes that  only the 
members O F  her team w P f 1  attend t o  the remark; 
she doesn't need t o  preface it with a d i r ec t  
address t o  her teammates. Similarly, the same 
player ca l l ing  "You h i t m  hopes tha t  the 
pragmatic context is strong enough tha t  the 
one rnrdon who is the intended audience can 
ident i fy  herself .  

7 .  Summary 

This admittedly brief  d i s c u ~ i o n  of the 
spec i f ic i ty  of audiences is meant t o  
i l l u sb ra t e  the k i n d s  of considerations a 
narrow focus on a s ing le  language experience 
might overlook. It is clear  from j u s t  these 
Tew examples that  the pracess of planning a 
speech a$t must U t i l i z e  heu r i s t i c s  l i k e  those 
l i s t e d  above and tha t  speakers1 models of 
l i s t e n e r s  must: contain some exp l i c i t  
representation of the size and spec i f ic i ty  of 
the audieme. These ins ights  wauld not have 
arisen had w e  r e s t r i c t ed  ourselves t o  
two-person conversations. The 
multi-dimensional spAce developed in  t h i s  
paper provides eight  dimensions which can 
provoke slmilar invest igations and a framework 
i n  which t o  in tegrate  the resu l t s .  
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Abstract 

l lhis paper analyzes p r inc ip l e s  o r  hunan 
cowersa t ion  based on the  conversational g o a l s  o f  
t he  par t ic ipants .  Several conversational r u l e s  
a r e  proposed that seem c r u c i a l  t o  the process o f  
i n t e rp re t ing  and generat ing conversations.  These 
r u l e s ,  a s  ' -11 a s  o the r  aspec ts  o f  t h e  
conversation process,  a r e  embodied i n  MICS, a 
compaer program t h a t  genera tes  one s i d e  o f  a 
conversa t ion .  The process model underlying MICS, 
and some i l l u s t r a t i v e  output , a r e  presented , 

f )hBonnula~ing r u l e s  about human cower  sa t i a n s  . - 
This paper i s  a n  empirical  approach t o  

understanding the processes t h a t  underlie hmaa 
conversations. Since the  t a s k  of  codifying a l l  
the knowledge required for modeling hunan 
dimour SQ: is monumental, we confine our approach 
t o  formulating r u l e s  about the  conversational. 
i n t e n t  o f  ut terances  i n  the course o f  a d i a log .  
This approach l e a d s  us t o  invest  Lgate the e f f e c t s  
o f  shared assumptions and knowledge between the 
speakers t h e  soc ia l  and interpersonal  r e l a t i o n s  
o f  the speakers,  and t h e  inferences  t h a t  must be  
made by  both speakers i n  a conversa t im.  We take 
a d i f f e r e n t  approach t o  analyzing conversations 
than o ther  research e f f o r t s ,  such a s  those 
adopting the speech-acts paradigm (Mann e t  a l  
[ 19771 ) or invest-.gating task-specific d i a l o g s  
( ~ r o s z  [1977]), i n  the  hope t h a t  our new 
perspect ive w i l l  shed some l i g h t  on otherwise 
obscure or neglected a s p e c t s  of  htman d iscourse .  

Consider the following conversation fragmenc 
b e t e e n  B i l l  and John, two col lege s tuden t s  
sharing an apartment: 

1) JOHN: Hi, wnac s new, B i l l ?  
BILL: I ' m  going t o  v i s i t  my folks  tonight  

We can analyze B i l l ' s  -4erance in  conversat ion 
Fragment (1)  i n  terms o f  i t s  immediata meaning, 
t h a t  is ,  a represen ta t ion  of  B i l l ' s  ut??erance i n  
Conceptual Dependent y o r  some other  meaning 
represen ta t ion .  This, howver ,  i 8  a v e r y  
incomplete ana lys i s  o f  what B i l l  sa id .  Why d id  
B i l l  say t ha t  he was v i s i t i n g  h$s folks? B i l l  
could just  aa e a s i l y  have sa id ,  " I ' m  going t o  
brush my t e e t h  tonight  ." This ut terance,  however, 
doesn t answer John's question; brushing one's  
t e e t h  i s  not "something new". Therefore, we could 
propose aseather simple conversational ru l e :  

RULFd: If a question i s  asked i n  the course o f  
a conversat ion,  t h e  otfier par t ic ipant  
should answer t h i s  quest ion. 

Rule 1, h o e v e r ,  i s  a l i t t l e  too naive.  
Suppose B i l l ' s  answer was? "There a r e  a 'few more 
microns of dust  on t he  windowsill than the l a s t  
time you asked m e  t h a t  questionv" This i s  indeed 

"something new", but we would t h i n k  o f  B i l l  as a 
wise guy f o r  answering the quest ion P i t e r a l l y  
ra ther  than addressing *t John " m u s t  have 
meanti'. What d i d  Jahn r ea l lymean?  J o h n m w t  
have been looklng for  something out o f  t h e  
ordinary and o f  some i n t r i n s i c  importance. lcet ue 
propose a new rule t o  h c o r p o r a t e  t h i s  p r inc ip l e :  

RULE 2: I n + t h e  formulation o f  an answer, t h e  
speaker should address  the  t rue  s i g n i f i -  
cance o f  t h e  ques t ion ,  not jus t  i ts  
l i t e r  a1  meaning. 

%a t  i s  t h e  t rue  s igg l f i cance  o f  a q m t i o n ?  
In Conversation FragmeAt (1 1 ,  B i l l  might have 
answred :  '"I'he 3-par t ic le  angular momentm o f  
+3/2 was confirmed today." John, a l i t e r a t u r e  
major who does no t  h d e r s t a n d  Physics, may not  be 
incl ined t o  continue the conversation.  Therefore,  
c ill' a answer i s  not  what was ca l l ed  f o r ,  un less  
B i l l  i n t e n t i o n a l l y  wanted to  end the conversat ion,  
This example suggests t h a t  B i l l  missed something 
i n  e s t ab l i sh ing  the t r u e  s ign i f icance  o f  John's 
quest ion '  John d i d ,  indeed, e x p l i c i t l y  a s k  t o  
hear something new; i m p l i c i t l y  he meant some thing 
important and out of  t h e  ordinary.  The J -pa r t i c l e  
3nswer conforms t o  these requirements,  but it i s  
s t i l l  an inappropria te  response. Therefore,  t h e  
t rue s ign i f i cance  o f  John's answer must include 
John's oanversat ional  goa l .  m y  did John a sk  
"What's new"? The answer is, obviously. t o  s t a r t  
a conversat ion with B i l l .  B i l l ,  being aware o f  
t h i s  conversat ional  goal .  needs t o  choose an 
answer t h a t  a t tempts  t o  in i t t -a te  conversation.  
That i s  B i l l  should choo'se a topic  o f  
convermtfan  t h a t  John can t a l k  about and that 
John be in te res ted  in .  Coqversational Rule 
(3)  sunmarizes t h i s  d iscussion:  

RULE 3: In introdticing a new top ic  of  conversa- 
tion, the  t o p i h h o u l d  be chosen so t h a t  
both speakers have some knowledge and 
int ,erest  i n  i t s  d iscuss ion .  

The process a f understanding t he 
:onversational b p o r t  o f  an  u t te rance  may be  
:onceptually diytded i n t o  two  primary 
oubprocesses: 1) determine the conversat ional  
goal of t he  u t te rance ,  and 2 )  e s t a b l i s h  t h e  r e a l ,  
o f t en  i m p l i c i t ,  meaning of the  ut terance.  k h n e r t  
I19771 analyzes t he  process of  e s m b l i s h i n g  the 
r e a l  meaning o f  questions.  Our ana lys l s  focuses 
on the conversational goals € the  p a r t i c i p a n t s  
and the e s t ab l i shmwt  o f  a shared knowledge base 
betweerh! the pa r t i c ipan t s .  It is t h i s  shared 
c u l t u r a l ,  persona l ,  and fac tua l  knowledge t h a t  the 
conversational p a r t i c i p a n t s  l eave  imp l i c i t  i n  each 
communication. To i l l u s t r a t e  t h i s  f a c t ,  consider 
Caper sat i ona l  Fragment ( 2  ) : 

2)  JOHN: IX, want t o  go out and t r y  th15 &ar  
a t  Monument Square? 

BILL: I 'm  going to  v i s i t  my fo lks  ton ight  

Real s ign i f i cance  o f   ill' s utterance: 
i )  No, I do not want t o  go to  the  Monunent 

Square bar . 
l i )  My season for n o t  wanting t o  go i s  t h a t  

'I made a previous commitment, and I =an- 
not be i n  tbm pl,a&es a t  once ton ight .  



iii) The previous commitment! i s  a v i s i t  t o  
my f o l k s r  

iv )  I a* t e l l i q  you &bout the reason why 
1 cannot 80 d r i n k b g  with you r a t h e r  
than j u s t  saylrtg "no" because f do  not 
want you t o  get angry a t  me. 

v)  I may a l s o  wish t o  s h i f t  t h e  top ic  of  
conversat ion t o  a d i scuss ion  about my 
family. 

B i l l  knows t h a t  John will i n t e r p r e t  h i s  
answer so as t o  conclurte its real s ign i f i cance ;  
otherwise B i l l  wuld have chosen t o  e x p l i c i t l y  
state the  r e a l  s ign i f i cance .  How does  B i l l  know 
t h a t  John w i l l  understand him c o r r e c t l y ?  Clea r ly  
B i l l  and John must share  some common sense 
knowledqe such as: 

a)  A person cannot be i n  two places a t  6 ice. 
b) Previous commitments should be honored. 
c )  If  X's i r w l t g t i o n  or  s ~ g e a t d o n  is turned 

down by Y without apparent  reason,  then X 
i s  l i k e l y  t o  g e t  upset  a t  Y, 

d )  I f  a person in t roduces  a new top ic  in a 
conversat ion,  he may want t o  discuss t h e  
Current top ic  f u r t h e r .  

Both B i l l  and John are akare  tha t  t h e y  share  a 
common c u l t u r a l  knowledge base.  This knowledge i s  
v e r y  c r u c i a l  i n  determining what i s  sa id  i n  t h e  
conversat ion.  B i l l  m u s t  have considered ( i J  
through ( i v j  before deciding t h a t  i a  was 
s u f f i c i e n t  t o  say o n l y  ( i i i ) .  How d i d  B i l l  decide 
t o  say only ( i i i ) ?  He m u s t  have concluded t h a t  
John muld i n f e r  ( i ) ,  ( i i )  and ( i v )  without 
d i f f i c u l t y .  Thus, B i l l  mew about John's genera l  
knowledge because o f  t h e i r  common c d l t u r a l  
background and t h e i r  personal r e l a t i o n .  B i l l  used 
this knowledge t o  decide  what t o  say i n  the  
conveqsation. 

In the course o f  a conversar$on, people make 
assunpt ions  about each o t h e r ' s  k n d e d g e .  It i s  
sometimes e a s i e r  t o  see  what these  conversa t ional  
assumptions when t h e y  t u r n  out  t o  be 
i n c o r r e c t ,  a s  i n  the  following example: 

3 )  PETE: How a r e  you g d n g  t o  vo te  on 
& o w s i t i o n  13? 

MARY: On what? 

PETE: You know, t h e  Droperty tax l i m i t a t i o n  

MARY: Oh yean. I ' m  not r eg i s t e red  t o  vo te .  
Which way were you t ry ing  t o  convince 
me to Vote? 

PETE: was hoping you would he lp  me make 
up m y  mind. 

MARY: A c t m I I y ,  I don't  g i v e  a damn about 
p o l i t i c s .  

At t h e  beginning of  t h e  conversat ion Pete a s s m e d  
that Mary knew yhat Proposi-tion 13 w a s ,  that she 
was able to v o t e ,  t h a t  she m u l d  v o t e ,  and t h a t  
she had a l ready decided how t o  vo te  on Proposit ion 
13. Al l  o f  t h e m  assumptions turned out toA be 
i n c o r r e c t ,  and the  course o f  t h e  comrCrsatiori 
turned t o t a r d s  c l a r i f y i n g  the  i n c o r r e c t  

assunptiona.  '$his example i s  an i n s t a n c e o f  a 
mora-general rule o f  c o w e r  sa t ion :  

RULB 4 I f  a p r t i c i @ n t :  i n  a coweramt ian  
d i scovers  thaO h i s  a s s m p t  i o n s  about 
tihe shared knowlege betwen the t w o  
speakers  i s  i n c o r r e c t ,  then  he w l l l  
s t e e r  the  conversa t ion  t o  
1) e s t a b l i s h  a common knowledge base on 

a s p e c i f i c  t o p i c ,  o r  
2 )  discover what t h e i r  shared knowledge 

i s  i n  g e n e r a l ,  o r  
3) s h i f t  t he  conversaf ional  topic t o  

some matter where a common knowledge 
base i s  more- l i k e l y  t o  e x i s t ,  o r  

4 )  end the  conversat ion.  

The a s s m p t  i o n s  discussed thus f a r  have been 
o f  a Factual na tu re ,  but a s s m p t i o n s  a r e  a l s o  made 
about t h e  conversa t ional  i n t e n t  of  the  
p a r t i c i p a n t s  and about t h e i r  i n t e r e s t  i n  the  
conversa t ional  t o p i c .  b r y  inferred Pete's 
c o m e r  s a t i o n a l  i n t e n t  i n c o r r e c t 1  y: He a s  e-ekCna 
adv ice ,  not t rf ing t o  lobby f o r  o r  a g a i n s t  
Proposi t ion  13. Pete started t h e  e n t i r e  
conversat ion Qn t h e  mong top ic  by assuning t h a t  
Mary was inte&ested i n  p o l i t i c s  o r  taxes .  A 
conversat ion about a top ic  tha t  one of  t h e  
pa r t i c ipa t l t s  f i n d s  un in te res t ing  w i l l  u sua l ly  
d i g r e s s  t o  o ther  t o p i c s  o r  f i z z l e  out  a s  t h e  
uninteres ted  p a r t y  vo lun tee r s  nu new i n f o m a t i o n ,  
f i n d s  an excuse t o  do something e l s e ,  o r  s t a t e s  
o u t r i g h t  t h a t  t h e  conversat ion is borifig ( a s  was 
t h e  case i n  our  example) 

Erroneous assumptions about conversa t ional  
i n t e n t  lead t o  misunderstandings because each 
speaker w i l l  address  the perceived i n t e n t  o f  t h e  
o the r  speaker's u t t e rance .  It i s ,  t h e r e f o r e ,  
imperat ive t o  c o r r e c t l y  i n f e r  the o t h e r  speaker's 
conversa t ional  i n t e n t i o n s  i n  o r d e r  for  t h e  
conversat ion to  proceed n a t u r a l l y .  The type 
misunderstanding t h a t  o f t e n  r e s u l t s  from 
i n c o r r e c t l y  perceive& conversa t ional  i s t e n t i o n s  
i s ,  on Occasion, exp lo i t ed  i n  cateating c e r t a i n  
types  of jokes,  a s  i n  example 4: 

4)  SON: Dad, L robbed the l i q u o r  s t o r e  yesterday 

DAD: How could you ever do  such a t h i n g ,  son. 

SON: Well, I g o t  me t h i s  gun,  and I pointed 
a t  the cash ie r . .  . 

To i l l u s t r a t e  the  fmportance o f  t h e  impl ic i t  
conversat ional  goals-  and shared knowledge b e t m e n  
t h e  p a r t i c i p a n t s  i n  a conversa t ion,  we present  a 
few more dia log framents b e t w e n  B % l l  and John,  
t h e  two co l l ege  s t u d e n t s  sharing an apartment. In 
each e x a p l e ,  a s  i n  epmre<sations ( 1 )  and ( 2 ) ,  
BiU u t t e r s  the  same response,  but i t s  meaning i s  
s i g n i f i c a n t l y  d i f f e r e n t ,  depending on t h e  context 
o f  t h e  conversa t ion.  

5) JOHN: Are you broke again?  You a r e  going t o  
h'ave t o  eome up with your s h a r e  o f  t h e  
rent t h i s  donth. 

BILL: I ' m  going t o  visit:  my f o l k s  w n t g h t .  



Meaniqg of ,  B i l l  s ut terance:  
( i )  Yes," I ' m  broke again.  

( i i )  Yes, I ' l l  t r y  t o  con t r ibu te  my share  o f  
the  r e n t .  

( i i i 3  My parefits mll.g,h!&ggive me some Jnaney if 
I ask ' them. 

( i v )  I f  I v i s i t  them and a sk  them i n  person I 
have a b e t t e r  chance o f  g e t t i n g  some money 

(v)  I ' l l  v i s i t  them tonight  And then I'll a s k  
them for  money. 

When we read Conversation Fragment 5 we 
i n f e r  t h a t  B i l l  nay b e  going t o  a s k  hf s paren ts  
f o r  money. How do we d o  t h i s ?  We do not share  
knowledge with Bill to the  e f f e c t  that his parents  
have money o r  t h a t  B i l l  i s  wi l l ing  t o  ask  them for  
money. The answer i s  based on a conversa t iona l  
ru l e :  

R I h E  5: The u t te rances  i n  a conversat ion should 
be connected by con t inu i ty  o f  t o p i c ,  
common conversat ional  goa l a ,  and each 
par t rc ipant ,  addres-slng the fnr?int 0 f t h e  
u t t e r ances  of t h e  o ther  pa r t i c ipan t .  

Since the reader assumes t h a t  Rule ( 5 )  i a  true for  
Conversation Fragment ( 5 ) ,  he concludes t h a t  t h e r e  
must be a connection between B i l l  needing, money 
and the v h i t  t o  h i s  parents .  The reader  then 
i n f e r s  t he  a o s t  l i k e l y  connection: B i l l  w i l l  a sk  
h i s  paren'es for money. John must a l s o  make t h i s  
i n fe rence  based on Rule ( 5 ) .  unless  he knows t h a t  
B i l l  r e g u l a r l y  v i s i t s  h i s  paren ts  t o  a s k  fo r  
money. The s ign i f i can t -  point  i l l u s t r a t e d  i n  
example 5 i s  t h a t  t he  conversat ion focused the 
in fe rence  mechanism to  find a connection between 
t he r ~ p e c r l v e  u t te rances .  Therefore,  
conversat ional  p r inc ip l e s  can play an important 
r o l e  i n  focusing hunan reasoning processes.  The 
)r i n c i p l e  of focusing inference processes on 
s ign i f i can t  o r  i n t e r e s t i n g  aspect's o f  
:onver s a t i o n a l  u t te rances  and events  L s developed 
i n t o  a theory o f  human sub jec t ive  understanding i n  
Carbonell [I9781 

Let_ us c-ontinue with the  conversa t iona l  
fragments between B i l l  and John: 

6 )  J O H N :  How come yd'u never see your family 

BILL: I ' m  going to  v i s i t  my f o l k s  ton18ht 

Meav ing of  B i l l ' s  u t te rance  : 
(i) I do  v i s i t  my family.  
i i )  Supparting evidence: I'm going to  v i s i t  

them tonight .  
( i i i )  Therefore what -you just said i s  n o t  t r u e .  

7 )  JOHN: Can I borrow your car?  I go t  t h i s  heavy 
d a t e  tonight  . 

BILL: 1 - m  going t o  v i s i t  my ~ o l l ~ b  C U I U ~ L L L .  

ming of   ill's ut terance:  
A l t e rna t ive  I. 
( i )  No, you cannot ..y,car ton ight .  

( i i )  I a m  going t o  v i s i t  my fo lks  t on igh t .  
( i i i )  I need t o  d r i v e  there .  
( i v )  The c a r  cannot b e  i n  two- places  a t  BnCe. 

Alterna t ive  "11, 
(i) Yes, you can borrow my c a r  tonight. 

( i i )  I am g6ing t o  be  st my fo lk '$  place,  
where I don' t need t o  use it . 

8) JOHN: Can I have the apartment t o  myself? 
I g o t  t h i s  heavy d a t e  t on igh t .  

BILL: I ' m  going t o  v i s i t  my fo lks  t on igh t .  

Meaning of B i l l ' s  u t te rance :  
( i )  Yes, you can have the apartrpent. 

( i i )  What youwant i s  f o r  m e  t o  be elsewhere,  
( i i i )  J was planning on that anyway, s i n c e  I 

am visiGing my d l k s  t on igh t ,  

Conversation fragments ( 6 ) ,  ( 7 )  and (8) 
i l l u s t r a t e  the  degree t o  which the  understanding 
of  conversa t iona l  u t t e r ances  i s  
expectation-driven. The expec ta t ions  a r e  
generated from previous Jt te rances  according - t o  
r u l e  5; t h e  t o p i c ,  i n t e n t ,  and coqversa t iona l  
g o a l s  introduced e a r l i e r  i n  the  conversat ion w i l l  
be addressed by l a t e r  u t te rances .  In each  case 
t h e  same u t te rance  on   ill's part i s  understood 
d i f f e r e n t l y  , depending ori the  c o n t e t  e s t ab l i shed  
by John's previous uttCrance. Utterances i n  a 
convertxition do  not usual ly  have a meaning 
independent o f  the  rest o f  tee conversat ion;  
t h e i r  meariing is  pa r t  o F. t h e  context  o f  t h e  e n t i r e  
coaverg\ation. Thus, i t  i s  easy t g  see why quoting 
only  a sho r t  passage from a conversatron ( o r  a 
p o l i t i c a l  speech) can g i v e  t h a t  passage has  an 
e n t i r e l y  d i f f e r e n t  meaning from what was 
o r i g i n a l l y  intended. 

The shared knowledge b e t w e n  tw speakers  
depends - on many d i f f e r e n t  f ac to r s .  Two speakers  
share  a l a r g e  ambunt o f  bas ic  knowledge by merely 
being members of  ahe  hunan race  ( e l g o  t h e  b a s i c  
d r i v e s  t h a t  motivate humans such as  hunger, 
se l f -p re se rva t ion ,  e t c  .) . More bowledge i s  

shared i f  t h e  rm speakers a r e  members o.f the same 
c u l t u r e .  (Much o f '  t h e  cul tural .  and more bas i c  
h d a n  knowlMge necessary t o  understand na tu ra l  
language i s  discussed i n  Schank and Ableson 
[ 1977 ] . )  I f  t h e  two p a r t i c i p a n t s  hold the same 
type o f  job,  a r e  profess iona l  co l leages ,  o r  have 
t h e  aame s p e c i a l  i n t e r e s t s ,  then  they w i l l  s ha re  
s o w  r a t h e r  s p e c i f i c  knowledge. Two people with 
the  same s p e c i a l  i n t e r e s t s  (such a s  f o o t b a l l  or 
radio-astroqomy) dl1 usual ly  steer t h e  
conversat ion t o  a d i scuss ion  o f  t h e i r  common 
i n t e r e s t s  . 

he top lc  o f  a conversat ion may d r i f t  to'  
subjec t  where the  c o n v e r s a t i ~ n a l  p a r t i c i -  

pan t s  share  a g r e a t  amount o f  knowledge. 

Another f ac to r  tha t  determines t h e  knowledge 
shargd by t h e  p a r t i c i p a n t s  i n  a conversa t ion  i s  
t h e i r  in te rpersona l  r e l a t j o n  i - e . ,  how we11 t h e y  
h o w  , each  o t h e r .  Zn convefsat ional  fragment ( 7 ) .  
B i l l ' s  response can be i ~ t e r p r e t e d  i n  tw 
d i f f e r e n t  ways by t h e  r eade r ,  but d h n  w i l l  
i n t e r p r e t  h i s  response unambiguously. John musz 
know whether WLl's  response oqeans t h a t  Bill needs 



t h e  car  or whether John is f r ee  t o  use i t ;  
otherwise,  B i l l  would have been more spec i f ic  i n  
h i s  answer. 

Social r e l a t i o n s  and the perceived goals  o f  
conversational pa r t i c ipan t s  play an important r o l e  
i n  in te rpre t ing  the  meaning of conversational 
ut terances .  Let US f i r s t  consider the  influence 
of  t he  soc i a l  r e l a t i o n s  between the two 
pa r t i c ipan t s  : 

9) ARMY GENERAL: I want a jurcy hamburger. 
STAFF AIDE: Right away, sir! 

10) 7-YEAR-OLD: I want a J uic4 hamburger. 
MOTIBR: Maybe next week. We a r e  having 

chicken today. 

11) PRISON INMATE 1: I want a juicy hamburger. 
PRISON INMATE 2: Me too! Everything here 

t a s t e s  l i k e  cardboard 

The utterance "7 want a juicy hamburger" i s  
in te rpre ted  d i f f e r e n t l y  i n  each d ia log  fragment. 
The d i f fe rence  i n  the  i n t e rp re t a t i ons  i s  based on 
the  d i f f e r en t  soc i a l  r e l a t i ons  ex i s t i ng  between 
t h e  two conversational par t ic ipants .  In Dialog 
(9)  the utterance was in te rpre ted  t o  mean a d i r e c t  
order  t o  the s t a f f  a ide :  "Get me a hamburger and 
make sure  it i s  juicy!" In Dialog ( l o ) ,  the  
7-year-old was expressing a request  t o  h i s  mother, 
hoping tha t  h i s  mother might comply. In Malog 
(11) t he  same statement was in te rpre ted  a s  
nothing more than wishful thinking. The f i r s t  
inmate made no order or  request t o  the second 
inmate. Hence, t he  f i r s t  utterance o f  each dialog 
fragmenr: i m p l i e s  a d i f f e r e n t  conversa t iona i  goal 
depending upon the  d i f fe rences  i n  the soc ia l  
r e l a t i o n s  o f  the  conversational par t ic ipants .  The 
s o c i a l  context and the r e l a t i onsh ip  be tmen  the 
two speakers generate expectations t h a t  guide the 
eourse a f  the conversation. A s t a f f  a i d e  a rpec ts  
t o  be ocdered about by a general .  A mother 
expects  her son t o  ask her for  favors. Prison 
inmates cannot expect each other  t o  do thinas  t ha t  
a r e  made impossible b y  t h e i r  incarcerat ion.  These 
expectat ions  lead t o  a formulation o f  d i f f e r e n t  
conversational goa l s  fo r  the ut terance,  "I want a 
Suicy hamburger " i n  each conversational fragment. 
The canver s a t  i ona l  pr i n c i p l e  exenipl i f  ied i n  our 
discussion is smmarf zed a s  Conversational Rules 
( 7 )  and (8): 

RULE 7. The soc i a l  re la t ionsh ip  b e t e e n  the 
pa r t i c ipan t s  i n  a conversation generates 
expectat ions  about t he  in ten t iona l  meaning 
o f  ut terances  i n  the  conversation. These 
expectat ions  a r e  used t o  de te r rehe  the 
c o r n e r a  kisnal goals o f  each p a r t k i p a n t  . 

RULE 8: Each speaker s perception o f  t h e  conver- 
satio*l g m l s  of  t h e  other  speaker 
determines h i s  5 ~ t  erpse ta t ion  of  the  
other speaker 8 utterances.  

Differences i n  uad er stand ing of  
conversational goa l s  l e d  t o  d i f f e r e n t  responses 
i n  a d ia log ,  a s  i l l u s t r a t e d  i n  Conversation 
Fragments ( 9 ) ,  ( L O )  and (11)m We satJ how a soc ia l  
r e l a t i onsh ip  b e t e e n  t m  people can influence 

t t~e  ir i n t e r p r e t a t i o n  of  each o ther  s 
conversational goa ls .  Two s t rangers  can also make 
assumptions about each other  s conversational 
goa l s  based on appearances, soc i a l  circwnstances 
and each other s occupation. Consider, fo r  
ins tance ,  the  var ious  reeponses t o  John s question 
i n  the  example below: 

Scenario: John mlked  up t o  a person i n  the corner 
and asked: "Do you b w  how t o  g e t  t o  
Elm S t r e e t ? "  

12.1) The stranger rep l ied :  "You go two blooks 
toward t h a t  t a l l  building and tu rn  r i g h t  .I1 

12.2) The cab d r ive r  i n  the corner r ep l i ed :  "Sure, 
Hop i n .  Where on Elm do you w n t  t o  g ~ ? "  

12.3) The person, who was holding up a map and a 
pi'ece o f  paper with an Elm S t r e e t  address  on 
i t ,  rep l ied :  &"No, c o d d  you te l l  me how t o  
g e t  there?"  

12.4) The ch i ld  anmered: "Yes, I know h o w  to get 
there1 " 

The question was in te rpre ted  t o  mean four 
d i f f e r e n t  th ings ,  depending on whom John spoke to .  
If a stranger a sks ,  "Do you how how t o  g e t  t o  X," 
t he  l i s t e n e r  usually i n t e r p r e t s  t h i s  t o  mean "I 
want t o  go to  X, but I do not know how t o  g e t  
t h e r e .  Please g ive  me direct ions ."  Since the 
occupation o f  a cab d r i v e r  i s  t o  take people t o  
t h e i r  d e s t i n a t i o n  it i s  per fectf  l eg i t imate  for  
him t6 in t e rp re t  the question as:  "If you know 
how t o  g e t  to  X please take me there." The person 
who is v i s i b l y  l o s t  and t rying LO find his way may 
i n t e r p r e t  John's quest ion as :  "You seem t o  be 
l o s t .  Can I he lp  you find your way?" Response 
(12.3) i l l u s t r a t e s  t h a t  the responder did not 
i n f e r  t h a t  John s goal was t o  go to  Elm s t r e e t ,  i n  
cont ras t  with the  two previoue responses. A c h i l d  
o f t en  i n t e r p r e t s  questions o f  the f a m :  "I>o you 
know Yt'  l i t e r a l l y .  possibly i n fe r r ing  tha t  the 
person asking the question i s  quizzing h i m .  A s  i n  
o w  previous examples. the  d i f fe rence8  i n  
i n t e rp re t a t i on  can be explained i n  terms of 
d i f fe rences  i n  t h e  perceived goals, o f  t he  
pa r t i c ipan t s  i n  the  conversation. 

113 MICS: A process model of hunarr conversation. -- - c -  

The phenomenon of  human cornrefsation i s  too 
complex for any s i n g l e  study t o  do j u s t i c e  to more 
than a narrow aspec t  o f  t he  problem. En order t o  
f u l l y  understand hunan conversations w may have 
t o  understand a l l  hunan cogni t ive  reasoning 
processes. Our r e sea rchapproachcan  be o-utlined 
a s  follows: 1)  S t d y  many sample conversations;  
2 )  t ~ y  t o  e s t a b l i s h  some r e l a t i v e l y  general  r u l e s  
o f  conversation; 3) encode these r u l e s  i n t o  a 
progess model; 4 )  see  i f  t h i s  model accounts for  
c e r t a i n  aspec ts  o f  human conversation; 5) r ea l i ze  
t h a t  F F ~  solved hardly more than a minute par t  o f  
t he  problem, and 6 )  r e i t e r a t e  the research  process 
i n  a (hopefully pos i t i ve )  feed-badc loop. 

The conversational r u l e s  discussed i n  the 
f i r s t  sec t ion  address problems t h a t  need t o  be 
considered if one i s  t o  understand hunan 



c o m e r  s a t i o n s .  There i s  l i t t l e  doubt ,  a s  
demonstrated by  c o u n t l e s s  examples, t h a t  
conversa t iona l  g o a l s ,  sha red  knowledge between 
speakers  , s o c i a l  r e l a t i o n s h i p s  between speakers  , 
and t h e  c o n v e r s a t i o n a l  import o f  each u t t e r a n c e  i n  
8 d i a l o g  a r e  a s p e c t s  o f  h m a n  d i s c o u r s e  t h a t  need 
t o  be analyzed i f  one i s  t o  understand how huaan 
c o m e r s a t i o n o  mrk, Analyzing these  a s p e c t s ,  
however, s o l v e s  o n l y  a small subdet  o f  t h e  l a r g e r  

of  how convet& t i o n s  f u n c t i o n .  For 
i n s t a n c e ,  t h e  problem of  t o p i c  s e l e c t i o n  i n  a 
conversa t ion  needs t o  be  addressed.  H o w  does  a 
person change t h e  t o p i c  i n  a conversa t ion?  How 
are new t o p i c s  khosen? These ques t ions  a r e  
analyzed i n  Schank [1977]. Here we propose some 
a d d i t i o n a l  i d e a s  o n  t h e  impact o f  shared knowledge 
and i n t e r e s t s  o n  top ic - se lec t ion .  

MICS (Mixed-Initia t i v e  Conversat ional  System) 
i s  a f u l l y  implemented computer program t h a t  
g e n e r a t e s  bne s i d e  o f  a natura l - langoage 
conversa t ion .  MICS embQdies t h e  c o n v e r s a t i o n a l  
r u l e s  d i scussed  i n  t h i s  paper ,  a top ic  t r a n s i t i o n  
mechanism based on Schank [I9771 , and t h e  idea  o f  
a c ~ n v e r s a t i o n a l  syntax.  Conversa t ional  syntax i s  
a s e t  o f  rules that h e l p  t o  c h a r a c t e r i z e  
wl l - formed conversa t ions .  For i n s t a n c e ,  t h e  
fol lowing four  rules are among t h e  twenty 
conversa t iona l  syntax r u l e s  i n  MICS: 

RULE 9: Do not r e p e a t  in fo rmat ion  i n  t h e  course  
o f  a conversa t ion  u n l e s s  e x p l i c i t l y  
r eques ted  . 

RULE 10: Do not s a y  t h i n g s  that t h e  o t h e r  speaker 
a l r e a d y  knows abou t .  

RULE li: I f  t h e  o t h e r  speaker says something t h a t  
v i o l a t e s  one s b e l i e f s ,  t h e n  respond i n  
kind by r e  a s s e r t i n g  the  v i o l a t e d  b e l i e f .  

RULE 12: I f  i n s u l t e d ,  r e t u r n  the  i n s u l t  o r  end t h e  
conversa t ion.  

MICS i l l u s t r a t e s  t h a t  t h e  conversa t iona l  r u l e s ,  
t o p i c  t r a n s i t i o n  rules and conversa t iona l  syn tax  
rules provide a sound i f  p o s s i b l y  incomplete 
approach t o  t h e  modeling of human conversa t ion .  
MICS i s  a b l e  t o  genera te  reasonab le  conversa t ions  
about domains o n  which i t  has some knowledge, bu t  
t h e r e  a r e  s t i l l  many short-comings, a s  i l l u s t r a t e d  
i n  t h e  examples t.Hat fol low. 

MICS "knows" about i t s e l f  crs rii person (e.g. 
i t  b e l i e v e s  i t s e l f  t o  be a cornDuter programme'r) 
and uses a model of  t h e  o t h e r  conversa t iona1  
p a r t i c i p a n t  that c o n t a i n s  c e r t a i n  informat ion 
about t h e  speaker ,  such a s  h i s  s o c i a l  s t a t u s ,  h i s  
occupa t ion ,  h i s  r e l a t i o n s h i p  with o t h e r  people and 
h i s  a r e a s  o f  s p e c i a l  i n t e r e s t  and more d e t a i l e d  
knogledge. The model o f  t h e  o t h e r  speaker i s  a 
necessa ry  p a r t  o f t h e  conversa t iona l  model, sdnce  
i t  e n a b l e s  M I C S  t o  apply  t h e  conversa t iona l  rules. 
When MICS t a l k s  t o  a s t r a n g e r ,  i t  b u i l d s  a model 
o f  t h e  speaker ;  i n  f a c t ,  one o f  i t s  
c o n v e r s a t i o n a l  g o a l s  i s  t o  l e a r n  about t h e  person 
with whom it i s  convers ing.  In the  d i a l o g  t h a t  
fo l lows (an  a c t u a l  computer r u n ) ,  MICS s t a r t s  o u t  
knowing nothing about Dave i 
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HELIX), WHAT IS YOUR NAME? 

I am Bve. 
WHAT'S NEW TODAY, DAVE? 

Nothing, What'a your name? 
MY NAME IS MXC S. 

What i s  your job?  
I AM A COMPUTER PROCUMHER 

That 's  n i c e .  
WHAT DO YOU DO FOR A LIVING? 

I MICS t a k e s  t h e  i n i t i a t i v e  by a s s e r t i n g  
I i t s  c ~ n v e f s a t i o n a l  g o a l  o f  l e a r n i n g  
I about Rave. 

I am st i l l  a st d e n t .  
W YOU LIKE BEING A STUDENll? 

For the time being yes. 
WHAT WILL YOU DO AFTERWARDS? 

I want t o  b e  a p ro fessor  some day. 
WHAT DO YOU DO FOR FUN? 

I MICS formed a person-frame for  Dave. A t  this 
I point, t h e  c o n v e r s a t i o n a l  g o a l  o f  t r y i n g  t o  
I e s t a b l i s h  a n  a r e a  o f  mutual i n t e r e s t  and 
I shared knowledge i s  a c t i v a t e d .  

I smoke dope. 
YOU MIGHT a T  STONED IF YOU SMOKE TOO MUCH. 

I know, t h a t ' s  t h e  idea .  
YOU MIGHT GET I N  TROUBLE I F  THE COPS CATCH YOU. 

Al l  r i g h t ,  s t o p  m o r a l i z i n g ,  what d o  you do f o r  fun? 
I LIKE TO PLAY CHESS 

Tha t so und s bor ing . 
NO, IT IS A LOT OF FUN! 

My b r o t h e r  Epic p lays  c h e s s .  
HE MUST BE SMART, 

I have to go. Bye Mics. 
NICE TALKING TO YOU, DAW 

A s  a r e s u l t  o f  t h e  c o n v e r s a t i o n ,  MICS knows 
something about Dave, i n  p a r t i c u l a r  t h a t  one of  
h i s  l i f e  g o a l s  i s  t o  becomie p rofessor .  MICS's 
c o n v e r s a t i o n a l  g o a l s  cause  it t o  e s t a b l i s h  i t s  own 
~ o n v e r s a t i o n a l  t o p i c s .  When a new t o p i c  i s  
in t roduced by t h e  human speaker, MTCS s t a y s  on t h e  
c h o s m  t o p i c  o r  chooses a c l o s e l y  r e l a t e d  t o p i c .  
Another r u l e  o f  c o n v e r s a t i o n  i s  invoked ia t h e  
above d i a l o g :  

RULE 13: Each p a r t i c i p a n t  i n  t h e  c o n v e r s a t i o n  has 
t h e  comrersa t iona l  g o a l  o f  saying things 
t h a t  are impor tant  t o  t h e  o t h e r  
p a r t i c i p a n t  . 

When t h e  human p a r t i c i p a n t  says t h a t  he l i k e s  t o  
smoke mar i juana,  MICS f i n d s  i n  i t s  memory t h a t  
smoking mar i juana i s  i l l e g a l  and can l ead  t o  t h e  
smoker g e t t i n g  stoned. According t o  MICS's 



beliefs g e t t i n g  stoned is undesirable,  and doing 
some thing i l l e g a l  l e a d s  t o  undes i rable  
consequences. MICS determines t h a t  i t  i a  
important f o r  k v e  t o  know about t h e  bad 
consequences o f  h i s  a c t s .  Therefore,  applying 
Rule (13),  M S S  warns Dave about t h e  e v i l s  o f  
mar i jmna .  It i s  evident t h a t  MICS should have 
known t h a t  Dave knows ttpt smoking marifuana l e a d s  
t o  g e t t i n g  stoned, and t h a t ,  i n  f a c t ,  g e t t i n g  
stoned i s  b v e  s primary purpose f ~ r  smoking 
marijuana. I f  H1CS knew t h i s  fas t  then  
Conversational Syntax Rule (10) would prevent MICS 
from w r n i n g  Ddve about g e t t i n g  s toned.  
Therefore, MICS needs a b e t t e r  mechanism for  
deciding what knowledge i t  shares  with the o the r  
speaker.  It i s  v e r y  d i f f i c u l t  t o  dstetdnine what 
t h e  o ther  person a l ready  knows and what he i s  a b l e  
t o  i n f e r ,  but this i s  a problem t h a t  cannot be 
circumvented i f  we a r e  t o  model hunan d i scourse .  

The conversa t ional  syntax rule o f countering 
a b e l i e f  v i o l a t i o n  ( ~ u l e  11) caused MICS t o  o b j e c t  
when Dave sa id  that: playing chess (MKS s Eavarite 
pastime) ms  no t  e x c i t i n g ,  Since he two 
p a r t i c i p a n t s  could not find a common area  o f  
i n t e r e s t ,  t h e  conversa t ion  ended without any 
s u b s t a n t i t i v e  d i a l o g .  Thi s i l f  u s t r a t e s  
Conversational Rule, ( b ) ,  discussed i n  the  previous 
sec t ion .  Let us analyze  a conversat ion between 
MICS and Pete ,  someone who MICS be l i eves  t o  b e  i t s  
f r  iend . 

HELLO, WHAT I S  YOUR M E ?  

Pe t e e  
WHAT'S NEW TODAY, PETE? 

Professor Stevenson i s  giving us an  exam f r i d a y .  
STEVENSON GIVES DIFFICULT EXAMS. 

Yeah, do you know t h a t  k v e  1s probably gbing 
t o  flunk? 

THAT'S GOING TO MAKE IT HARD FOR DAVE TO BECCME 
A PROFESSOR. 

Too b&, Dave i s  ngt too  smart anyways. 
YES, DAVE LIKES 'PC) SMOKE WPE. 

I ' ve  got to  go and study.  
YOU WItL DO WELL IN THE EXAM. 

The above conversa t ion  i l l u s t r a t e s  t h e  
use iu lness  o f  shafed knowledge b e t m e n  the  tm 
par t i c ipan t s .  Pege and MICS both  know about 
taking arams, and they  have a common acquaintance 
- Dave. MICS i s  a b l e  t o  use what i t  learned about 
h v e  i n  i t s  previous conversat ion.  M I C S s  
response t o  Dave poss ib ly  flunking the  exam 
i l l u s t r a t e s  Conversational Rules ( 3 ) .  ( 5 )  and ( 7 ) .  
The c o n t i n u i t y  o f  the conversa t ion  i s  preserved. 
The chosen t o p i c  t r a n s i t i o n  i s  probably o f  
i n t e r e s t  t o  Pete,  a s  i n f e r r e d  by MICS i n  the  
following manner: Pete  i ~ t r o d u c e d  Dave i n t o  the  
conversat ion;  t h e r e f o r e ,  he probably wants t o  
t a l k  about Dave. Not f u l f i l l i n g  a l i f e  goal  (e.g. 
becoming a professor)  i s  an inheren t ly  important 
consequence t o  Dave; t h e r e f o r e ,  Pete i s  probably 
i n t e r e s t e d  i n  knowing t h i s  consequence. Rule 
a p p l i e s  because in the  s o c i a l  r e l a tSonsh ip  between 
P e t e a n d  HICS ( t h e y a r e  f r i ends )  it i s 6 K t o  t a l k  
about mutual acquaintances.  ( I t  is NOT 

n e c e s s a r i l y  OK f o r  a judge and a defendant ,  f p r  
i n s t a n c e ,  t o  d i scuss  mutual acquaintances .) 

MICS's u t terance  about i t  being d i f f i c u l t  f o r  
h v e  t o  become a profespdr i l l u s t r a t e s *  t h e  
i ~ f e r e n d e i n g  tha t  proceeds i n  t course o f  a 
conversa t ion ,  The in fe rences  abe d i r e c t e d  at: the  
most se r ious  consequences of t h e  preceeding 
u t t e rance :  f lunking the  exam. Focusing t h e  
in fe rence  process by importance c r i t e d  La was found 
t o  b e  necessary i n  order  t o  keep conversa t ions  
from digress ing  i n t o  un in te res t ing  t o p i c s .  

When Pete s t a t e s  t h a t  b v e  is no t  too smart , 
MICS r e a c t s  by v e r i f y i n g  t h i s  eva lua t ion .  Since 
ir the  previous conversa t ion  hue chose t o  ignore 
MICS' s warnings about smoking mar i juana ,  MICS 
concluded t b h  feve s not  too b r i g h t .  This 
co'nclusion i s  used a s  support ing evidence t o  back 
~ e t e ' s  evaluat ion .  The process of  responding t o  
opinions  i s  captured i n  conversa t ional  rule 14: 

RULE 14:  If a speaker in a cenversation s t a t e s  an 
opinion,  t h e  o the r  speaker should consider  
whether o r  not  he ag rees  with the opinion.  
The first speaker usual ly  has t h e  conver- 
s a t i o n a l  g o a l  of  wanting feedback ( u s u a l l y  
ag;r@ement) on h i s  o ~ i n i o n .  

The l a s t  -change i n  the  above d i a l o g  
i l l u s t r a t e s  a d e f i c i e n c y  i n  MICS determinat ion  o f  
the  conversa t ional  goa l s .  When Pete says ,  "1've 
go t  t o  go and study,"  he means, "]C want t o  end the  
conversat ion ,I1 but i n f e r r i n g  thi 's conversa t ional  
goal  r equ i res  undersranding what i t  means t o  
study. One cannot i n f e r  from the  phrase,  "I've 
got  t o  go . ..", t h a t  t h e  conversation should 
t errninate . For i n s t a n c e ,  i f Pete says, "1've $ot 
t o  go t o  Europe ,'I he probably wants t o  introduce 
h i s  upcoming t r i p  a s  a new t o p i c  o f  conv-ersationr 
The knowledge t h a t  studying and t a l k i n g  cannot 
proceed s imul tanewus ly  i s  necessary  i n  order  t o  
conclude t h a t  Pete wanted t o  end t h e  conversa t ion .  

The primary usefulness  o f  t h e  MICS system i s  
t h a t  i t  sheds l i g h t  on problems about t h e  r u l e s  of  
conversat ion t h a t  might o therwise  remain 
unnoticed. The feedback from t e s t i n g  the  
implementation o f our conversa t ional  model forces  
us t o  b e  more p rec i se  and complete i n  our 
formulat ion o f  our i d e a s  about conversa t ion .  The 
followi* is  a conversa t ion  fraprnent from a l a t e r  
ve r s ion  o f  MICS which has a more sophis t ica ted  
in fe rence  c a p a b i l i t y  f o r  determining the  knowl&e 
t h a t  i t  sharee with t h e  o the r  speaker. For 
i n s t a n c e ,  MICS i n f e r s  t h a t  i f  a person v o l u n t a r i l y  
chooses t o  pursue a c e r t a i n  a c t i v i t y ,  then  t h a t  
person i s  aware o f  the  intended consequences o f  
t h i s  a c t i v i t y .  

A s h t r ~ y s  . 
WHAT ABOUT ASHTRAS? 

Ashtrays a r e  use ful . 
DO YOU SMOKE? 

Yes. 
YOU MIGHT 0 i T  CANCER IF YOU SMOKE TOO MUCH. 

Who cares, anyway I smoke dope, no t  tobacco. 
I SEE, YOU LIKE TO GET HIGH. 

It is  b e t t e r  than g e t t i n g  drunk. 
NOT NECESSARILY; YOU M I G H T  GET CAUGHT BY THE COPS, 



F i g u t e  ( I )  i s  a  diagram of t h e  s e n t r o l  f low 
of  HICS. A s  a  process  model of c o n v e r s a t i o n ,  MKS 
i-s a  u s e f u l  t o o l ,  but  it  i s  f a r  from a  complete b r  
even an e n t i r e l y  c o r r e c t  model o f  hunan 
conversa t ion .  MICS i s  a  3 l e v e l  p roduc t ion  
system. The f i r s t  set o f  p roduc t ions  i s  t h e  
conversa t ional -syntax r u l e s .  These r u l e s  
formulate  c o n t r a i n t s  o n  the  n a t u r e  o f  t h e  
u t t e r a n c e  t h a t  MICS w i l l  g e n e r a t e  next  i n  o r d e r  t o  
i n s u r e  t h a t  t h e  conversa t ion  fo l lows a  proper, 
"na tu ra l "  course .  Some o f  t h e s e  c o n s t r a i n s  t a k e  
t h e  form of cor tyersa t ional  g o a l s  used by t h e  o t h e r  
two B e t 8  o f  product ions  r u l e s .  The second set  o f  
rules i s  t h e  t o p i c  s e l e c t i o n  product ions .  These 
p roduc t ions  genera te  t o p i c  t r a n s i t i o n s  guided by 
conversa t iona l  g o a l s  and the  amount o f  shared 
knowledge between t h e  speakers .  Sev er a 1  
a l t e r n a t i v e  t h i n g s  t o  s a y  may be genera ted  i n  t h i s  
phase o f  t h e  process ing.  These, a s  w l l  a s  t h e  
c o n v e r s a t i o n a l  g o a l s  a r e  s t o r e d  i n  a  s h o r t  term 
memory (STM) .and r e  used by t h e  t h i r d  and 
f b e o r e t i c a l l y  most: s i g n i f i c a n t  phase o f  t h e  
program: t h e  top ic  e v a l u a t i o n  r u l e s .  

The t h i r d  s e t  o f  product ions  encodes  t h e  
c o n v e r s a t i o n a l  r u l e s  d i scussed  throughout t h i s  
paper .  These r u l e s  use t h e  SQi in fo rmat ion ,  t h e  
memory models o f  t h e  self and the  o t h e r  speaker ,  

and a n  I n f e r e w e r  when necessary .  The purpose o f  
t h e s e  rules i s  t o  c h o s e  t h e  most i n t e r e s t i n g  
t o p i c s  ( t o  b o t h  t h e  s e l f  and t h e  o t h e r  speaker)  
from t h e  a l t e r n a t i v e s  genera ted  by  t h e  second set 
o f  p roduc t ion  r u l e s .  The i n f e w n c e r  i s  used to  
de te rmine  what t h e  o t h e r  speaker i s  l i k e l y  t o  know 
a,nd which a s p e k t  o f  t h e  t o p i c  he m u l d  be most 
i n t e r e s t e d  i n  d i s c u s s i n g .  Thus, t h e  menaing o f  a n  
u t t e r a n c e  i s  produced by t h e  t h i r d  set  o f  
p roduc t ion  r u l e s .  

The u t t e r a n c e s  a r e  genera ted  i n  Engl ish  b y  a  
r a t h e r  c rude  phrasa l  Engl ish  g e n e r a t o r ,  The 
u t t e r a n c e s  from the  o t h e r  speaker a r e  analyzed fw 
t h e i r  meaning and conversa t iona l  form by a  
p r i m i t i v e ,  key-concept o r i e n t e d  ana lyzer .  

DiscIaimer : IIICS i s  a f i r s t - p a s s  p rocess  
model o f  a t h e o r y  o f  c o n v e r s a t i o n ,  not  a  t h e o r y  o f  
l e a r n i n g  dbout o t h e r  people.  As such,  i t s  a b i l i t y  
t o  l e a r n  about t h e  o t h e r  c o n v e r s a t i o n a l  
p a r t i c i p a ~ f s  i s  no t  a s  g e n e r a l  a s  t h e  d i a l o g s  
presented i n  t h i s  paper m y  s t g g e s t .  MICS l e a t n s  
about t h e  o t h e r  speaker by i n s t a n t h t i n g  a  
p ro to typ ica l -pe r son  frame - a  d a t a  s t r u c t u r e  t h a t  
encodes t h e  more g e n e r a l l y  a p p l i c a b l e  f a c t s  about  
people  and t h e i r  s o c i a l  r e l a t i o n s .  
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hk bel ieve  t h a t  the best  w y  to  analyze a 
problem a s  d i f f i c u l t  a s  modeling human discourse  
i s  to  h r g e  &ead by c rea t ing  r d e s  t h a t  cap ture  
important a spec t s  o f  t he  conversation problem 
The useftilness o f  these  rules s b u l d  be tes ted  i n  
a r e a c t i v e  environment such a s  an i n t e r a c t i v e  
computer program. Since conversation is not a 
problem t h a t  candbe i so la ted  ham other  aspec ts  o f  
hunan cogni t ive  behavior,  we a r e  researching it i n  
con jmc t ion  wlth o the r  aspec ts  o f  A r t i f i c i a l  
Lntelligencg. A process-based theory o f  human 
conversation should g ive  some ins igh t  in to  o the r  
Natural Language Processing i ssues  i n  p a r t i c u l a r ,  
and A1 modeling o f  hunan reasoning processes i n  
gener a 1  . 
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ON THE INTERI&$ENDENCE OF LANGUAG AND PE R ~ E P T  ION* 
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It i s  argued t h a t  wi thou t  a  c o n n e c t i o n  t o  t h e  
r e a l  world v i a  p e r c e p t i o n ,  a  language sys tem can- 
h o t  know what i t  i s  t a l k l n g  a b o u t ,  S i m i l a r l y ,  a 
p e r c e p t u a l  sys tem must have ways o f  expressing i t s  
o u t p u t s  v i a  a language (spoken, w r i t t e n ,  g e s t u r a l  
o r  o t h e r ) .  T ~ Q  relationship between pe rcep tkon  
and language i s  e x p l o r e d ,  w i t h  s p e c i a l  a t t e n t ~ s n  
t o  t h e  implications of r e s u l t s  I n  language re- 
s e a r c h  f o r  o u r  models of v l s l o n  systems and v l c e -  
v e r s a .  I t  r s  suggested  t h a t  e a r l y  language l e a r n -  
l n g  i s  an e s p e c i a l l y  f e r t l l e  a r e a  f o r  this explo-  
r a t i o n .  Wl th in  t h l s  a r e a ,  we a r g u e  t h a t  p e r c e p t u a l  
d a t a  i s  concep tua l i zed  p r l o r  t o  language a c q u i s l t l o n  
accord ing  t o  l a r g e l y  i n n a t e  strategies, t h a t  t h l s  
c o n c e p t u a l l z a t ~ o n  I s  i n  terms of  a n  ~ n t e r n a l ,  non- 
ambiguous "language,  " t h a t  language,  p r o d u c t i o n  
from i t s  begrnnings  t o  adul thood i s  a p r o j e c t i o n  
of t h e  I n t e r n a l  language which s e l e c t s  and hrgh- 
l i g h t s  t h e  most rmportant  p o r t i o n s  of l n t e ~ n a l  
c o n c e p t s ,  and c h a t  schemata produced I n  t h e  
sensory  motor world a r e  evolved j n t o  schemata t o  
d e s c r i b e  a b s t r a c t  wor I d s .  Examples a r e  p r ~ v l d e d  
which s t r e s s  t h e  impor tant  of " g e s t a l t "  ( f i g u r e -  
ground) r e l a t i o n s h i p s  and p ro jec tLon  (3-D t o  
2-1/2 o r  2-D,  concep tua l  t o  l i n g u i s t r c ,  and 
linguistic t o  c o n c e p t u a l ) ;  f l n a l l y  mechanisms f o r  
an  i n t e g r a t e d  v l s ion- language  sys tem a r e  proposed,  
qnd some p r e l i m i n a r y  r e s u l t s  a r e  d e s c r i b e d .  

I n t r o d u c t i o n  

p e r c e p t  Ion 1. obs. : CONSCIOUSNESS 
2a: a r e s u l t  of p e r c e i v l n g :  OBSERVATION 
b :  a  menta l  image. CONCEPT 
3 a .  awareness of t h e  e l e m n t s  of environment 
through p h y s i c a l  sensation c o l o r  
b :  p h y s i c a l  s e n s a t i o n  i n t e r p r e t e d  I n  t h e  
l i g h t  of exper ience  
4 a :  d i r e c t  o r  i n t u i t l v e  cognition. INSLGHT 
b:  a c a p a c l t y  f o r  comprehens~on  
syn s e e  DISCERNMENT 
(Webster ' s  Seventh New C o l l e g i a t e  O i c t i o n a r y )  

q h l s  work was suppor ted  by t h e  O f f i c e  of Naval 
Research under  Cont rac t  ONR-N00014-75-C-0612. 

TWhlle I i n t e n d  p e r c e p t i o n  t o  r e f e r  i n  t h e  human 
examples t o  all t h e  s e n s e s :  v f s l o n ,  h e a r i n g ,  
touch ,  s m e l l ,  t a s t e ,  and motor s e n s e ,  i n  the 
c a s e  of  computers ,  o n l y  v i s l o n  has been e x p l o r e d  
I n  more t h a n  a c u r s o r y  manner, 

Language unders tand ing  i n  i t s  d e e p e s t  s e n s e  
i s  n o t  p o s s i b l e  w i t h o u t  d i r e c t  e x p e r i e n c e  8 @  i ts  
real  world c o r r e l a t e s .  I b e l i e v e  t h a t  i t  i s  no 
a c c i d e n t  t h a t  t h e  s m e  word c a n  r c f c r  bath t o  
sensory  awareness and t o  comprehension. Nearly 
a l l  e f f o r t s  i n  language p r o c e s s i n g ,  b o t h  i n  
artificial i n t e l l ~ g e n c e  and l i n g u i s t i c s ,  have 
c o n c e n t r a t e d  on t r a n s f o r m i n g  s t r i n g s  of words i n t o  
t r e e s  o r  o t h e r  s t r u c t u r e s  of  words (sometimes 
s u r f  ace  words ,  sometimes "prirnl t  ive"  words)  o r  
c o n v e r s e l y ,  on producing s t r l n g s  of words from 
t h e s e  s t r u c t u r e s ,  Few r e s e a r c h e r s  have even 
recogn ized  r h e  Importance of i n t e r f a c i n g  language 
and v i s l o n  systerns,t l e t  a l o n e  u n l t i n g  t h e  %wo 
l i n e s  of  r e s e a r c h .  (Exceptions i n c l u d e  [Mlnsky 
19751, [Woods 19781, [ M l l l e r  & Johnson L a n d  [1976],  
[Schank & S e l f r i d g e  19771, [Pylyshyn 1977 a & b] ,  
[C la rk  19731). At t h l s  t i m e  I n  h l s t o r y ,  A 1  
v i s l o n  and n a t u r a l  language r e s e a r c h e r s  have 
l l t t l e  t o  say to each o t h e r ;  most of t h e  work 
which t r e a t s  language and p e r c e p t  Ion t o g e t h e r  
wauld I t h i n k  be cons ide red  t o  l i e  I n  t h e  rea lms  
of philosophy o r  psychology. 

Moreover, t h e  a r e a s  of language processing 

which could have a b e a r l n g  on p e r c e p t  Ion  have - 
been l a r g e l y  Ignored.  Very l i t t l e  work h a s  been 
done on programs t o  unders tand  language a b u t  
space ,  s p a t  l a 1  r e  l a t l o n s ,  o r  o b j e c t  d e s c r l p t  l o n s .  
(Some e x c e p t l o n s  are [Simmons 19751 and [Novak 
19761, [Kulpers  19751, and [Goguen 19733 .) 

By t h e  same token ,  c u r r e n t  computer v i s i o n  
systems a r e  n o t  a b l e  t o  d e s c r l b e  w h t  they "see" 
I n  n a t u r a l  language,  I n  f a c t  ve fy  few programs 
can e v .  i d e n t ~ f y  o b j e c t s  w l t h r n  a scene (except  
f o r  programs whlch o p r a t e  I n  ve ry  c o n s t r a i n e d  
universes). Most v l s l o n  sys tems produce scene 
segmenta t lons ,  l a b e l l l n g s  o r  3 - D  i n t e r p r e t a t l o n s  
of scene portions, e t c .  Very l r t t l e  p r o g r e s s  
h a s  been made toward t h e  g o a l  of havrng  programs 
w h ~ c h  c o u l d  d e s c r i b e  a g e e e r a l  scence ,  l e t  a l o n e  
d e s c r l b e  t h e  most s a l l e n t  f e a t u r e s  of a  scene.  
(Some e x c e p t l o n s  a r e  [ P r e p a r a t a  and Ray 19721, 
[Yaklmovsky 19731, [ B ~ J C S Y  and Josh1  19781, 
[Zucker,  Rosenfeld and Davrs 19753 and [Tenen- 
baum and Weyl 19751 .) S i m i l a r l y ,  no programs I 
know a r e  a b l e  t o  l o c a t e  o r  "po ln t  t o "  scene  items, 
g l v e n  a n a t u r a l  Language d e s c r l p t x o n  of scene 
Items o r  t h e i r  whereabouts.  



The need f o r  an i n t e r n a l  r ep re sen t a t i on  separa te  
n a t u r a l  language 

It is now rdasonably wel l -es tab l i shed  t h a t  
people use large  s t r u c t u r e s  l i k e  " s c r i p t s "  [Schank 
and #e l son  19771 o r  llframes-systems" [Minsky 
19751 pmvas ive ly  f o r  reasoning and language and 
t ha r  a  l a rge  s c r i p t  can be invoked by r e f e r r i n g  t o  
a  s i n g l e  s a l i e n t  a spec t  of the  s c r i p t .  Thus we 
can answer a  ques t ion  l i k e  "How d id  you ge t  here?"  
by saying "I borltowed my b r o t h e r ' s  c a r  ," and t h i s  
answer can only be  understood i f  we a r e  ab le  t o  
use i t  t o  r e l i a b l y  re t ' r ieve a l a ~ g e r  s t r u c t u r e  
which answers t he  quest ion more d i r e c t l y .  (Example 
from George Lakoff [1976].) To understand lan-  
guage a t  t he  l e v e l  of an adu l t  human w l r l  c e r t a i n l y  
r equ i r e  a  huge number of such s c r i p t s ,  wi th  r i c h *  
interconnect ions  and powerful, f l e x i b l e  matchifig 
procedures a s  i n  Bobrow and Winograd [1973]. For 
s a r i p t s  t h a t  r e f e r  t o  the  physical  world d i r e c t l y ,  
what language can be used t o  cons t ruc t  the  s c r i p t s ?  
How can we cons t ruc t  s c r i p t s  f o r  a b s t r a c t  worlds 
(e,g, economics, psychology, p o l i t i c s ) ?  What 
language should b e  used f o r  a b s t r a c t  worlds? Are 
a l l  these  s c r i p t s  t o  be hand coded? 

Consider a l s o  sentences  l i k e  "A man was 
b i t t e n  by a  dog". I f  we were t o  b e  asked "Where 
could the man have been b i t t e n ,  we would probably 
i n  t h e  absence a5 more snformatlon guess t h e  
ankle ,  l eg  or  arm. However i f  we a r e  a l s o  t o l d  
t h a t  the dog was a  doberrnan or  t h a t  it was a  
dashshund o r  6ha t  t he  man was l y ing  down or  t h a t  
t h e  dog was s tand ing  at  t he  time, we would give  
somewhat d i f f e r e n t  answers. It seems t o  me  t h a t  
n a t u r a l  s t r u c t u r e s  f o r  representing and answering 
quest ions  about such language w i l l  be very d i f f e r  
e n t  from those used i n  - a l l  prokrams today - a 
p ro to typ i ca l  dog which can be s ca l ed ,  repre-  
s en t a t l ons  of a  person i n  various canonical 
pos i t i ons ,  s i z e s  of mouth openings and limbs, e t c ,  
would be t he  most approp1rlate, economical repre -  
sen ta t ions .  

There i s  a l s o  a g rea t  d e a l  of prima f a c l e  
evldence of c l o s e  t i e s  between percept lon and t he  
language used by a d u l t s  t o  de sc r ibe  a b s t r a c t  
processes such a s  thinking, l ea rn ing ,  and comnu- 
n i c a t i n g ,  and t o  de sc r ibe  a b s t r a c t  f i e l d s  l i k e  
Qconomlcs, d i ~  lomacy, and psychology. Witness 
t h e  wide use of b a s ~ c a l l y  perceptual  words l i k e :  
s t a r t ,  s top ,  a t t r a c t ,  r e p e l ,  d ~ v i d e ,  s epa ra t e ,  
jorn, connect, s m t t e r ,  s c r a t ch ,  smash, touch,  
lean,  flow, suppor t ,  hang, s i nk ,  s l l d e ,  scrape,  
appear,  d i sappear ,  emerge, submerge, d e f l e c t ,  r i s e ,  
f a l l ,  grow, s h r ~ n k ,  waver, shake, spread,  congeal, 
d i s so lve ,  p r e c i p i t a t e ,  r o l l ,  bend, w a ~ p ,  wear, 
chlp ,  break, t e a r ,  e t c . ,  e t c .  While we obviously 
do not  always (or even usua l ly )  experience per- 
cep tua l  images when we use  o r  hear  such words, I 
suggest  t ha t  much of t h e  machinery used dur ing 
percept lon is  used dur ing the  process ing of 
language about space and i s  a l s o  used during t h e  
process ing of abst ract :  descr i f l ions .  I do no t  
f i nd  i t  p l aus ib l e  t h a r  words l l k e  t h e s e  have t w b  

or  more completely d i f f e r e n t  meanlngs whlch simply 
share  t h e  same l e x i c a l  en t ry .  

There a r e  s i g n i f i c a n t  l i n g u i s t r c  gene ra l i -  
z a t i ons  t o  be found i n  language about percept ion.  
As an example, Clark I19731 demonstrates beau t i -  
f u l l y  t he  s t r u c t u r a l  r e g u l a r l t i e s  underlying 

p repos i t i ons  which express  s p a t i a l  r e la tLons  and 5 7  
t h e  metaphorical  t r a n s f e r  of spab i a l  p r epos i t i ons  
t o  descr ibe  time, 

F ina l l y ,  language plqys an important  r o l e  i n  
guiding o r  d i r e c t i n g  a t t e n t i o n  and i n  providing 
exp lana t ions  v i a  analogy o r  v i a  ~ o m e c t i o n s  which 
are not d$rec t ly  a c c e s s i b l e  t o  sensory percept ion.  

I contend t h a t  (1) we should s t r i v e  co under- 
stand and t o  l e a r n  t o  r ep re sen t  the sensory /moto~  
world; (2) we should s tudy t h e  r e l a t i o n s h i p  of 
language t o  the  represen ta t ion*  of t h e  world, 
being aware t h a t  language does not  i t s e l f  repre-  
s e n t  the  sensory/motor world, but i n s t e a d  p o i n t s  - 
t o  the  r ep fe sen tp t i ons  of t h i s  world v i a  a  s e t  of 
word and s t t o c t u r e  conventions.  

The development of percept ion and language 

What we l e a r n  t o  name and desc r lbe  In  our 
experience must in  some s e n s e  e x i s t  p r i o r  t o  and 
separa te  from the  words assoc ia ted  w i t h  t h e  exper i -  
ence. I be l ieve  t h a t  an  i n f a n t  develops very 
e a r l y  a kind of "language of percep t ion ,"  i . e .  a  
n a t u r a l ,  i nna t e  segmentarion of exper ience and 
order ing of t he  importance o r  i n t e r e s t  of segmented 
i tems,  Moreover, be fore  an i n f a n t  eve r  l e a rn s  
(or can l e a rn )  t he  name of an o b j e c t ,  t h e  i n f a n t  

m u s t  (1) be a b l e  t o  perceive  t h a t  o b j e c t  a s  a  
un l t a ry  concept,  and (2) must i n  f a c t  perceive  
t h e  un i t a ry  concept of t he  ob jec t  a s  t h e  most 
s a l i e n t  c h a r a c t e r i s t i c  of t h a t  ob j ec t .  Thus, w e  
assume t h a t  when w e  po in t  t o  a  telephone and say 
"telephone," t h e  infant! p r e f e r s  t o  a t t a c h  t h e  
name t o  be e n t i r e  ob j ec t  and no t  t o  some property 
(e.g. co lo r  o r  s i z e )  of t h e  ob j ec t .  

I w i l l  use  t h e  word " g e s t a l t "  t o  r e f e r  t o  
such a un i t a ry  concept,  because t h e  words "con- 
cep t"  or  "percept" may b e  misleading,  and because 
f would not want t o  co ln  an e n t l r e l y  new word, 
By "object ,"  I w i l l  mean not only v i s u a l  ob j ec t s ,  
but  a l s o  audi tory  "ob jec t s , "  having figure/ground 
r e l a t i o n s h i p s ,  such as a c l ap  of thunder o r  a 
word spoken In  isolation, and of course  "objects" 
from o the r  sensory and mQtor domains a s  well i l  

As I w i l l  d i s c u s s  l a t e r ,  I b e l i e v e  t h a t  we 
can ge t  around haviGg t o  pos tu l a t e  percep tua l  
primitives by viewing g e s t a l t s  a s  t h e  r e s u l t  of 
information t h e o r e t i c  types  of p rocesses ,  e . g .  
processes  which s e l e c t  and a t t a c h  unportance -to 
po in t s  wi th  h igh ly  improbable surroundings ( f o r  
example, po ln t s  of symmetry). 

How much is i nna t e?  

There has r e c e n t l y  been a good dea l  of d i s -  
cuss ion  about t h e  "language" of thought or  
'fnentalese" ( [ F o d o ~  19751 ) , [Pylyshyn 19781, 
[Woods 19781, [Johnson-Lgird 19781). The c e n t r a l  
i s sues  discussed i n  t h e s e  accounts are: (1) t h e  
i nna t e  "vocabulary" of such a language ( inna te  
concep ts ) ,  (2) ways i n  which new concepts  a r e  
added t o  mentalese;  and (3)  t h e  r e l a t i o n s h i p  of 
mentalese i tems t o  words. 

I would l i k e  t o  focus on4 one a spec t  of t he se  
d i scuss ions :  i n n a t e  concepts ,  To quote Pylyshyn 
[I9781 a t  some leng th :  



"There i s  no exp lana t ion ,  no t  even t h e  begin- 
n ings  of an approach, f o r  dea l i ng  wi th  t h e  
accommodabion of schemata o r  conceptual  s t r u c -  
t u r e s  i n t o  ones not expreaq ib le  a s  d e f i n i t i o n a l  
composites of e x i s t i n g  ones. There i s ,  i n  
o t h e r  words, no i n k l i n g  a s  to how a  completely 
new n o n ~ e l i m i n a b l e  concept can come i n t o  be ing , "  

and l a t e r ,  

"The f i r s t  approach [ t o  t h i s  dilemma] i s  t o  
simple accept  whar seems an i n e v i t a b l e  con- 
c l u s ion  dnd s e e  what i t  e n t a i l s .  This  i s  t h e  
appro&h taken by Fodor 119751 who simply accep t s  
t h a t  mentalese i s  innate . . . "  

"121is approach t o  t he  inna teness  dilemma 
p l ace s  the  puzzle  of conceptual  development on 
a  d i f f e r e n t  mechanism from t h e  usual  one of 
concept learning.  Now the  ?rob lem becomes : 
given t h a t  most of t h c  concepts a r e  i nna t e  why 
do they only emerge as  e f f e c t i v e  a f t e r  c e r t a i n  
pe rcep tua l  and cogni t ive  exper ience  and a t  
va r ious  l e v e l s  of matura t ion?"  

Pylyshyn goes on t o  ske tch  another  s o l u t i o n  
i n  which mentalese i s  viewed as  a  s o r t  of machine 
language f o r  use  wi th  t h e  f ixed  hardware a r c h i -  
t e c t u r e  of t he  nervous system; new concepts could 
then a r i s e  I£ we allow t h e  hardwired connect ions  
o r  architecture t o  change. A s  he  po in t s  o u t ,  
t h i s  merely b u r i e s  the  problem i n  hardware, and 
does no t  r e a l l y  provide a  s o l u t i o n ,  but  a  d i f f e r -  
e n t  l ocus  f o r  t he  problem; a t  l e a s t  i t  does g e t  
beyond t h e  l i m i t a t i o n s  ~ n h e r e n t  i f  t h e  only 
formal concept development mechanism a v a i l a b l e  i s  
symbolic composition. 

I f i nd  t he  no t ion  of an lnna te  language t o  
be unsa t i s fy ing ,  and o f f e r  below a  d i f f e r e n t  s o r t  
of s o l u t i o n  t o  the  problem of t h e  source  of nobel  
concepts  . 
A ske t ch  of t h e  development of  pe rcep t ion  and 
language 

In t h i s  sec taon  I ske tch  what I fee l - i s  a  
plausible account of t h e  development of pe rcep t  ion 
and language. This  account i s  hedv i ly  based on 
l n t u l t i o n  and on my observa t ion  of my t w o r h l l d r e n  
(Vanessa, now 5 and Jeremy, now 3 ) ,  ~t thus  repre -  
s e n t s  ap extreme case of induc t ive  gene ra l i z a t i on .  
how eve^, I have a-ttempted t o  a l s o  c i t e  t i e s  w i th  
and suppor t ive  evidence from o t h e r  work of which 
I am aware - 1 w i l l  be g r a t e f u l  t o  readers  of t h i s  
paper who supply re levan t  suppor t ing o r  c o n f l i c t ~ n g  
r e f e r ences  whlch I do not  acknowledge. 

The ba s i c  pos i t i ons  I would l i k e  t o  argue on 
these  l s sue s  a r e  a s  fo l lows :  

(1)  mentalese a r i s e s  ou t  of pe rcep tua l  exper ience ,  
and i s  not  per s e  i nna t e  ( i . e .  p resen t  a t  b i r t h ) ;  
( 2 )  t he  development of meritalese depends i n s t e a d  bn 
c e r t a l n  innate  a b l l l t i e s  and r e f l e x e s ,  p ld s  pe r -  
c ep tua l  experience.  The i nna t e  ab i l i t i e s9c  a r e  ( a t  
l e a s t ) .  

a )  the  a b i l l t y  t o  form "f lgure/groundf l  pe r -  
c ep tua l  relationships, where f l g u r e s  have d i s t i n -  
gulshing properties l l k e  l o c a l  coherence on a  
homogeneous background ( lob jec tness")  , symmetry, 
t e p e t i t l o n ,  l o c a l  movement aga in s t  a  f ixed  back- 
ground, e t c .  I w i l l  assume t h a t  t h e  g e s t a l t s  each 

have a  c e r t a i n  s a r i ence  o r  measure of " in teres t - .  
ingness" t o  t h e  i n f a n t  which i s  a  f unc t i on  of t h e  
i nhe ren t  pe r cep tua l  c h a r a c t e r i s t i c s  of each 
g e s t a l t ,  t h e  o r d e r  and t iming  of a t t e n t i o n  t o  
va r ious  g e s t a l t s  ( i n  t u r n  t h e s e  a%% even tua l l y  
r e l a t e d  t o  t h e  c u r r e n t  goalb  U I I ~  hypotheses o f  t h e  
i n f a n t )  and t he  c u r r e n t  degree  of p leasure  o r  pa in  
being experienced by t h e  i n f a n t  - a t  t h e  extremes 
of p l ea su re  o r  pa in ,  g e s t a l t s  have h igh  s a l i e n c e ,  
and could become independent goa l s  t o  be pursued 
o r  i tems t o  be avoided. 

b )  t h e  a b i l i t y  t o  remember q u i t e  l i t e r a l l y  
one o r  more f i g u r e s  ( "ge s t a l t s " )  from a  f i g u r e  
ground r e l a t i o n s h i p  f o r  a  s h o r t  pe r iod  of f h e  
(on t h e  o rder  of 10 s econds )  : 

c )  t h e  a b i l i t y  t o  form a s s o c i a t i o n s  between 
ges ta l t ' s ,  where by a s s o c i a t i o n  I mean t h a t  t h e  
exper ience  of one g e s t a l t  can lead t o  the  expe r i -  
ence of an a s soc i a t ed  g e s t a l t ,  

d) i n f a n t s  a l s o  have r e f l e x e s  and c e r t a i n  
irrilate behav iors ,  such a s  c ry ing  when hungry o r  
In  pain.  Throughout t h i s  a r t i c l e ,  I w i l l  assume 
t h a t  t h e s e  r e f l e x e s  and behaviors  - p h y s i c a l ?  
mental,  emot ional ,  e t c .  - a r e  a l s o  po r t i on  of an 
~ n f a n t ' s  pe r cep tua l  exper ience .  

(3 )  The primar? goal  of an i n f a n t  i s  t o  maximize 
i t s  p l ea su re  and minimize ~ t s  pain ,  and t h i s  goal 
d r i v e s  t h e  i n f a n t  t o  a t tempt  t o  understand i t s  
percep tua l  exper ience;  

(4) The primary mechanism of understanding ~ t s  
exper ience  i s  t h e  organization of g e s t a l t s ,  t h i s  
o rgan i za t i on  involves :  

a )  t he  forrpation of a taxonomy of the  g e s t a l t s  
of exper ience ,  where t h e  taxonomy i s  generated by 
succe s s ive ly  subdividing e x i s t i n g  c a t e g o r i e s  i n t o  
two (usua l ly )  or more new c a t e g o r i e s ,  and 

b )  t h e  formatlon of a s s o c i a t ~ o n 8  between two 
or  more g e s t a l t s  t o  form new ~ e s t a l t s .  

~ e o r g a n i z a e i o n  occurs  when previous taxonomxc 
dec i s i ons  appear t o  be d e f i c i e n t  (e .g .  a r e  not  
l ead lng  t o  t he  achievement of p leasure  o r  t h e  
cessation of p a i n ) ,  and t h e  particular form chosen 
f o r  r eo rgan i za t i on  depends on which g e s t a l t s  a r e  
c u r r e n t l y  a v a i l a b l e ,  and of t he se  which a r e  most 
s a l i e n t .  The formation of g e s t a l t s  by a s s o c i a t i o n  
1s only p o s s i b l e  m i t i a l l y  between g e s t a l t s  which 
both  f a l l  w i t h i n  t he  t ime per lod  dur ing  which 
g e s t a l t s  can be remembered. Associations i n i t i a l l y  
a r e  (probably) merely l i n k s ,  t he se  l i n k s  a r e  them- 
s e l v e s  l a t e r  sub-categor ized i n t o  temporal sequence 
(elementary source  of c ause - e f f ec t  r e l a t i o n s h i p s  
a'nd " s c r i p t s " ) ,  cons tan t  Sopresence (elementary 
source  of n o t l ~ n s  af i d e n t i t y  o r  inheren t  connect-  
edness ) ,  and even tua l l y  semantic r e l a t e d n e s s  (e.g. 
the  l i n k  between t he  g e s t a l t  of a  perceived v i s u a l  
o b j e c t  and t h e  aud l to ry  g e s t a l t  of a  word) a s  we l l  
a s  o t h e r  connect Ions. 

It 1s a  b l t  s t r ange  t o  c a l l  t he se  " a b i l k t i e s "  
, i nce  I do not  b e l l e v e  t h a t  1t i s  p o s s i b l e  f o r  us  
.o exper ience  tihe world a t  a l l  except  thrbugh t h e  

a c t i o n  of t he se  " ab i l t t t i e s , "  s o  t h a t  they might 
b e t t e r  bc c a l l e d  "processes" o r  "p rope r t i e s  of  
perception".  



(5) Once associat ions a r e  formed, items can become 
avai lab le  as g e s t a l t s  even i f  they a r e  not a t  the 
time d i r e c t l y  ava i lab le  t o  the external. senses; 
t h i s  a l l m s  escape from the narrow bounds of the  
i n i k i a l  time window associated with ex terna l ly  
pefceived g e s t a l t s ,  since each g e s t a l t  can continue 
t o  reac t iva te  others  associated with it f o r  inde- 
f i n i t e  periods (though "habituation" and competing 
externa l  g e s t a l t s  w i l l  soon in t e r fe re  i n  general) .  

Taken together ,  any g e s t a l t  and the aseoci- 
a t e s  it can woke form something l i k e  a "frame" 
[Minsky 19751 , every non-isolated concept thus has 
a frame. Default values for s l o t s  correspond t o  
g e s t a l t s  evoked i n  the absence of d e f i n i t e  per- 
ceptual input. Language, then, i s  a s o r t  of =- 
j ec t ion ,  where only some of the items t o  be com- 
municated need t o  ac tua l ly  be mentioned d i r e c t l y .  
Syntax can be viewed a s  a means of crztastructfing a 
perspective toward the g e s t a l t s  selected by words 
and context;  spec i f i c  s t ruc tqres  and words se l ec t  
spec i f i c  connections between g e s t a l t s ,  as i n  
{Fillmore 19771. 

Early language i s  %n extreme project ion:  a 
chi ld  beginning t o  speak can only output one word 
per sentence, l a t e r  two words ( t h i s  i s  the  l i m g t  
f o r  a long time), e t c .  Thus '%all"  when u t te red  
by a one-year o ld  might mean "I want the b a l l , "  
"That's a ba l l , "  "Where i s  my bal l?" ,  "I was jus t  
h i t  by a ba l l , "  e tc .  There i s  strikllllg recent 
evidence from the  study of deaf chi ldren de l iber -  
a t e ly  deprived of language* [Feldman, Goldiq-Meadow 
and Gle itman 19771 t h a t  these  chi ldren develop 
language independently, and t h a t  the length and 
the contents of t h e i r  "sentences" a r e  eiEtretnely 
s imilar  t o  "sentences" 0-4 hearing chi ldren ,  i n  
which c e r t a i n  types of sentences (e.g. verb f 

pat ien t  case) predominate and c e r m i n  case r ~ l e s  
(e.g. ageot) a re  usually omitted. I suggest tlpat 
t h e i r  language development i s  s i h i l a r  because 
t h e i r  perceptual experiences (and needs t o  commu- 
n ica te)  are  s imi l a r ,  and tha t  the items chosen t o  
appear i n  sentences a re  the  ones with the  highest  
sal ience.  

In order t o  understand projected language, 
one must understand the  context in  which 
i t  i s  occurring. sr example, a t  age 2 years 
8 montxs Jeremy Waltz held a new toy t r a i n  up 
t o  the telephone rece iver  and sa id  "look a t  the 
present I got, grammy, ") Later language development 
can be viewed a s  learning t o  communicate-in the 
absence of a shared-physical context. 

In  the d i r ec t ion  of language comprehension, 
we must then pos tu la te  a reconstruct ion process. 
Schank [I9731 suppl ies  evidence t h a t '  by the age o r  
one year,  chi ldren understand the concepts of the 
pr imit ive ACTS of :oncep t u a l  dependancy ;t Schank 
and Selfridge [1977] have demonstrated t h a t  
chi ldren 's  responses,& sentences a t  one year can 
be mimicked by a program by assuming the  r h i l d  has 
a s ingle  word input buffer ,  t ha t  , (s)he se l ec t s  
only one word from a given input sentence, and 
finally picks and executes an ACT which plausibly 
could invglve the  concept associated with the word 
selected. Thus, when t o l d  "Take the  b a l l  t o  
Roqger" a chi ld  might simply get t he  b a l l ,  or take 
the  b a l l  t o  someone e l s e  ( i f  b a l l  were se lec ted)  or 
run t o  Roger ( i f  Roger were selected) .  

I would f i n a l l y  l i k e  t o  emphasize the idea 
t h a t  language a t  a l l  ages (not jus t  f o r  chi ldren)  
involves the  complementary processes o f  project ion 
from and reconstruct ion i n t o  mentalese. (See a l s o  
Marcus [I9781 for  more evidence on input bu t t e r  
r e s t r i c t i o n s  i n  adults.)  

(6) New g e s t a l t s  can probably be integrated into- 
the in fan t ' s  taxonomy only one a t  a time, i .e . ,  
new items must be associated with items which a r e  
already p a r t  of the  organized taxonomy. Thus 
words. would usual ly be learned for  &terns which are 
already organized conceptually,  a1  though novel 
words could be used So point out the need for  new 
categories  (e.g. by po*.tin& out t h a t  a dog and 
sheep a re  d i f f e r e n t ) *  The net r e s u l t  i s  the l ike-  
lihood of many more t o t a l  concepts (individual 
concepts, associated individual  concepts, and 
associat ions of assoc ia t ions)  than there  are  con- 
cepts  with words attached t o  them ([Woods 19781 
comes t o  a s imilar  conclusion). 

Propert ies  can be se lec t ive ly  named by (a) 
presenting two or more qui te  d i f f e ren t  objects  
which share a s ing le  property,  say co lo r ,  or @) 
cont ras t ing  objec ts  which d i f f e r  i n  only a s ingle  
property (big/small) , o r  (c) having names rirmly 
enougb i n  plat% so t h a t  items pointed t o  can be 
understood as d e t a i l s  or propert ies ,  not the name 
per se. ( (a )  and (b) a r e  lih Winston's I19751 
"near-misses"). I would Like t o  point out tm 
analogy given above and the use of metaphor t o  
se l ec t  and high-light re la t ionships  f o r  which w e  
do not already have names. 

Concepts a r e  a t  l e a s t  po ten t i a l ly  completely 
unambiguous, with the except ion of laud i t o r y  
g e s t a l t s  corresponding t o  words.§ Clearly some 
audi tory  g e s t a l t s  corresponding t o  words can b e  
associated with two or more d i f f e r e n t  g e s t a l t s  
(e.g. f a i r  (carn iva l ) ,  f a i r  (c lear  o r  beau t i fu l ) ,  
f a r e  ( t rave l  f e e ) ,  f a r e  (menu i tems)) ;  I suggest 
t h a t  in otder t o  be understood unambiguously, such 
words must occur i n  a context where one und r- 
lying concept i s  associated much more close?) with 
concepts i n  the  cur rent  context (verbal or  other  
perceptual).  This idea i s  r e l a t ed  t o  work i n  
spreading a ~ t i v a t i o n  f o r  semantic networks [Collins 
and Loftus 19721, as  wel l  as  t o  "focussing as i n  

[1978]. 

* 4  

Becase  the Phiradlphia school system bel ieves 
tha t  l ip-reading and vocal speech a r e  bes t ,  .and 
t h a t  Learning s ign  language destroys the w i l l i q -  
ness of chi ldren t o  learn  t o  l i p  read and speak. 

t~.g MOVE (a body p a r t ) ,  INGEST, EXPEL, PTRANS 
(trans£ e r  a physical ob l ec t )  , ATRANS ( t r ans fe r  an 
abs t r ac t  re la t ionship ,  e.g. possession). MTRANS 
( t ransfer  information between or w i t h i n  animals), 
PROPEL (apply force t o ) ,  GRASP, SPEAK (make a 
noise,  and ATTEND (Focus a sense organ on an 
object  [Schank 1975) . 
'of course, v i sua l  or other  sensory input can be 
ambiguous a t  t imes, but i f  a unique mentalese 
item i u  se lected fo r  a sensory item, t h e  item i s  
then uniquely understood. 



( 1 )  Jackendoff [I9751 and Gruber [I9651 have point -  
ed out evidence that l i n g u i s t i c  schemata we develop 
t o  deecrikie GO, BE and STAY events  i n  t he  sensory/  
m t o r  C"position") world a r e  l a t e r - t r a n s f e r r e d  v i a  
a  broad metaphor t o  desc r ibe  events  i n  a b s t r a c t  
worlds (possess ion,  "identification'! and "circum- 
s t a n t i a l " ) .  Thus we l e a rn  t o  use  p a r a l l e l  su r face  
s t r uc tu r e s  f o r  conceptually very d i f f e r e n t  sentences 
Like : 

( l a )  The dishes  stayed i n  the  s ink  (pos i t ion)  
( lb )  The busineis  stayed i n  t he  family (posses- 

s ion) .  
(2a) H i s  puppy went home (pos i t ion) ,  
(2b) H i s  face  went white ( i d e n t i f i c a t i o n ) .  
(3a) She go t  i n t o  he r  ca r  and went t o  work 

(pos i t ion) .  
(3b) She s a t  down a t  he r  desk and went t o  work 

(c i rcumstan t ia l ) .  

Along these  same l i n e s ,  t he r e  a r e  s t r i k i n g  
p a r a l l e l s  i n  the  s t r u c t u r e s  of Schank's [I9751 
conceptual dependency diagrams f o r  PTRANS, ATRANS, 
and MTRANS (see e a r l i e r  footnote) .  Reddy [I9771 
has  described what ha c a l l s  the  "conduit metaphor" 
f o r  l i n g u i s t i c  comunicat ion i n  which we t y p i c a l l y  
speak of ideas  and information a s  though they wire 
ob jec t s  which could be given 6r shipped t o  o the r s  
who need only t o  look a t  the  "objects" t o  under- 
stand them, Thus we say "You a r e n ' t  g e t t i n g  your 
message across, ' '  "She gave me some good ide-as,I1 
"He kept h i s  thoughts t o  himself ," "Let me give 
you a  p iece  of advice," e tc .  (Reddy has compiled 
a  very long l is t  of examples.) 

These examples suggest many deep and f a s c i -  
na t ing  questions.  It seems c l e a r  t ha t  t h e  same 
words and s im i l a r  syn t ac t i c  s t r u c t u r e s  can be 
t r an s f e r r ed  t o  desc r ibe  qu i t e  d i f f e r e n t  phenomena. 
What i n t e r n a l  s t r u c t u r e s  ( i f  any) a r e  a l s o  t r an s -  
fe r red  i n  such cases?  What perceptual  c r i t e r i a  
a r e  used t o  c l a s s i f y  events t o  begin with? u l t i -  
mately? How does a c h i l d  t r a n s f e r  observatiqn t o  
imi ta t ion?  ,*How a r e  memories of s p e c i f i c  events 
general ize3 to-form-event types ,  and how a r e  the  
representations of event  types r e l a t e d  to memories 
of s p e c i f i c  events? 

To answer one por t ion  of these  quest ions ,  i t  
scems c l e a r  from an economic point  of n e w  t h a t  
i f  syntax and words a r e  conventional and not  inna te ,  
we would want t o  include only enough d i s t i n c t  syn- 
t a c t i c  s t r u c t u r e s  and words t o  make d i s t i n c t i o n s  
t h a t  a r e  necessary and t o  unambiguously s e l e c t  
mentalese represen ta t ions ,  We would thus  p r ed i c t  
t h a t  words and syn t ac t i c  s t r u c t u r e s  would be heavi-  
l y  shared (see a l s o  [Woods 19781). 

I suggest t h a t  i n t e r n a l  mentalese s t r u c t u r e s  
a r e  - not t r an s f e r r ed ,  but  t h a t ,  j u s t  a s  s i ng l e  words 
can point  t o  m r e  than  one concept, these  p a r a l l e l  
s t r u c t u r e s  f o r  verbs can point  t o  more than  one 
mentalese s t r uc tu r e .  However, the re  are l im i t a -  
t i ons :  the  s t r u c t u r e s  pointed t o  must $hare some 
proper t i es ,  e,g, the  number'of case  r o l e s  mat be 
the  same, ahd s e l e c t i o n  r e s t r i c t i o n s  on case  r o l e  
s l o t s  should be s u f f i c i e n t  t o  choose t he  appropr ia te  
concept unambiguously. 

Another i n t e r e s t i n g  quest ion involves t he  
s t a t u s  of i n f e r e n t i a l  knowledge - is  it at tached 
t o  mentalese concepts o r  t o  words? Surpr i s ing ly ,  
the re  may be some evidence t h a t  i n f e r e n t i a l  know- 

ledge i s  a t t ached  t o  wads.  In t h e  p o s i t i o n  world 
b u  

we know t h a t  an ob jec t  can only be  i n  one place  a t  
a  t h e ,  t h a t  two ob j ec t s  cannot occupy t he  same 
p lace  a t  t h e  the  same time, e t c .  Some of these  
same inferences  may be ca r r i ed  over inappropr ia te ly  
t o  t h e  possess ion world: f o r  example my ch i l d r en  
appeared t o  have some d i f f i c u l t y  f u l l y  understand- 
ing concepts l i k e  " j o in t  ownership1'. I f  we assume 
t h a t  i n  the  conceptual  t r a n s f e r  a  c h i l d  c r e a t e s  
an imaginary "possession basket" f o r  each person, 
and that the  i n t e r i o r s  of twa, such baskets cannot 
i n t e r s e c t ,  then  ob jec t s  must be i n  one basket o r  
another,-and sentences  Like "Re83 [our Qog] belongs 
t o  a l l  OF us  but  h e ' s  r e a l l y  mine" (Vanessa, 
about 4-112) become more i n t e l l i g i b l e ,  (There a r e  
of course o the r  p l aus ib l z  explanat ions  f o r  t h i s  
sentence,)  Reddy [I9771 has  a l s o  pointed out ways 
i n  whlch t he  "conduit me taphorI1 f o r  communication 
minimizes t h e  cons t ruc t ive  r o l e  of t h e  l i s t e n e r ,  
and leads t o  t he  not ion t h a t  f a i l u r e  of communi- 
c a t i on  i s  due p r imar i ly  t o  t h e  speaker. Whorf ' s 
[1956] ideas  and da t a  may be r e l evan t  he r e  a l s o ,  

The r o l e  of a e s t h e t i c s  

I f e e l  t h a t  i t  i s  important t o  keep our 
c e n t r a l  a t t e n t i a n  on the  func t i ona l  r o l e s  of per-  
cept ion and language f o r  t he  s u r v i v a l  of t he  
i n f a n t ,  which I take t o  be the p r  imtiry goal  I n  
evolut ion,  and She p lace  where we must look 
u l t imate ly  f o r  explanations about innate  a b i l i t i e s  
and ea r l y  development. I accept  Pugh's 119771 
suggestion that a l l  our va lues  (p leasu te ,  pain ,  
good, bad, happy, unhappy, e t c . )  se rve  as  "second- 
ary values ,"  i .e .  a s  su r roga te  va luesnfor  t h e  
primary value of su rv iva l .  We have these  second- 
ary  values because they allow us  t o  d i s t i ngu i sh  
situations which have s i g n i f i c a n t  po%itive o r  
negative s u r v i v a l  value. Woods [ I9783 has pointed 
out the  s a r v i v a l  value of language I n  al lowing 
the transmission of knowledge i n  t he  absence of 
gene t i c a l l y  %iredt '  behavior, (See [Dennett 19741 . 

I suggest  t h a t  t he  values l i k e  goodness, 
economy, a e s t h e t i c s ,  and i n t e r e s t i ngnes s  a r e  per-  
w i v e  i n  our pe<rceptual s y s t e m  and i n  the 
mechanisms which evaluate  hypothesized taxonomies 
of experience,  We a t t end  t o  sensory items which 
i n t e r e s t  us ,  s t o r e  de sc r i p t i ons  i n  ways t h a t  a r e  
a e s t h e t i c a l l y  s a t i ~ f y i n g  (e.g. have .good symmetry. 
p roper t i es ,  d iv ide  phenomena iffto b a l a ~ c e d  ca te -  
gor ies ,  he lp  avoid dangling,  unexplained phenomena, 
e t e . ) ,  i n  add i t ion  t q  eva lua t ing  whether our hypo- 
theses  a r e  he lp ing  us get  what we wark. 

Development of a taxonomy of exper ience  

Let us assume t h a t  we s t a r t  wi th  a  ua&tary  
concept of t h e  world, and examine a  p l aus ib l e  
development of d i s t i n c t i o n s  i n  t h e  visual"world.* 
The f i r s t  s o r t  of d i s t  nc t i on  l i k e l y  i s  moving/not 
moving, where ''moving" xe f e r s  t o  a f i gu re  on a 
ground. The "movingt> category i s  soon divided i n t o  
ca tegor ies  f o r  moving items over which the infant 
has some c o n t t o l  and moving items where (s)he does 
not  (random motions). Later, t h i s  category i s  
separated i n t o  items where t h e  i n f a n t  has d i r e c t  
con t ro l  (e.g. p a r t s  of t h e  body), and o thers  (e.g. 

* 
It is  l i k e q  t h a t  some d i s t i nc t i o f i s ,  e.g, kines-  

t h e t i c  moving/not moving, a r e  nude i n  u tero .  



parents  who sometimes come when the  c h i l d  c r i e s ,  
ob jec t s  nearby which can sometimes be h i t  or  
touched by body movements, e tc . ) ,  

Out of t h i s  process eventual ly ,  come bas ic  
d i s t i n c t i o n s  l i k e  s e l f  l o t h e r ,  mindlbody , near 
(reachable) / f a r  (unreachable) ; a l so ,  ca t ego r i e s  
from various sense modal i t ies  can be merged (ob- 
j e c t s  from the t a c t i l e  and v isua l  worlds, mother 
from the v i sua l ,  audi tory  and t a c t i l e  worlds, e t c , )  
I have a wealth of observations on the development 
of these d i s t i n c t i o n s  from watching my ch i ld ren  
which cannot be expounded fur ther  i n  the  space 
here. 1 would l i k e  t o  suggest i n  passing t h a t  t he  
development of t h i s  taxonomy can have deep psycho- 
l og ica l  s ign i f icance  - t o  point  out one example, 
consider the following cont ras t ing  s i t u a t i o n s :  
(1) parents a r e  a t t e n t i v e  t o  an i n f a n t ' s  c r i e s  
and thus a r e  thus i n i t i a l l y  within t h e  category 
of moving items cont ro l led  by the Ynfant vs. 
(2) the parents  a r e  i n a t t e n t i v e  t o  c r i e s ,  and thus  
i n i t i a l l y  a r e  c l a s s i f i e d  i n  t h e  "random motion" 
category. See Wilber [I9761 fo r  an extension 
explorat ion of t he  development of fundamental 
dua l i t i e s .  

A computer model of g e s t a s t  format ion 

My recent  work i n  vis ion [Waltz 19781 has  
explored computatiorial methods for  f ind ing  poin ts  
i n  scenes which have high information content ,  
which I suggest a8 t h e  primary basic  of the de- 
f i n i t i o n  of " in te res t ingness ,  " which i n  tu rn  
should d r ive  a t t en t ion .  

Because we (George Hadden and I) have been 
working with s t a t i c  scenes,  our programs do not 
sperate  moving i l g u r e s  on grounds (which I take t o  
be important, as  should be obvious from e a r l i e r  
discussions).* We have concentrated in s t ead  on 
methods fo r  funding symmetry axes, pp in t s  with 
high curvature,  edges and edge completions, i so-  
l a ted  ob jec ts  on background$, s p a t i a l l y  repeated 
pa t te rns ,  and c h a r a c t e r i s t i c s  t ex ture  elements, 
In each case we a r e  assuming t h a t  processes t h a t  
be bottom-up and task-independent (although I 
would b e  w i l l i ng  t o  include some s p e c i a l  pre- 
ferences fo r  things l i k e  v e r t i c a l  or  hor izonta l  
d i r ec t ions ) .  

This work i s  based on the not ion t h a t  shape 
is the bes t  "property" with which t o  s o r t  items, 
i n t o  categories.  Our programs attempt t o  loca te  
unique poin ts  of high information (e.g. the  center  
of a c i r c l e )  and t o  s t o r e  a t  t h a t  po in t  s u f f i -  
c i en t  in£ o r k t  ion t o  "unfoldt1 a shape envelope of 
an object  ( the  shape envelope i s  the  same f o r  la 
sd l id  l i n e  rectangle ,  dot ted l i n e  rec tangle ,  
rec tangle  with a notch removed from the s ide ,  
etc.) .  The not ion here  i s  t h a t  shape should be 
represented hierarchi-cal ly ,  with the  shape envelope 
typ ica l ly  a t  t he  top of t he  hierarchy,  and de- 
v i a t i ons  from the  shape envelope located lower, 
along with o ther  proper t ies  l i k e  co lo r ,  s i z e ,  e tc .  

However, i n  the  long run v isua l  ob jec t s  
should be described in a more f l ex ib l e  s t r u c t u r e  
which draws on a l i s t  of p p p e r t i e s ;  my cur ren t  
f avo r i t e  l ist  of p rope r t i e s  comes from Pylyshyn 
[1977b] who i n  t u r n  got  the  list from Basso [196&]. 
Basso i d e n t i f i e d  the  items through the  ana lys i s  

of c l a s s i f i c a t o r y  morphemes i n  d iverse  languages. 
H e  i d e n t i f i e s  semantic dimens ions : animal Inon- 
animal, enclosed/non-enclosed; s o l i d / p l a s t  i c /  
l i qu id  ; one/two/more t h a t  two; r i g id lnonr ig id  ; 
hor izonta l  length 2 3 times width or  he igh t /  
tlequidimensional't; portable/nonportable.  These 
can be combined t o  form ca tegor ies  whgch recur  
commonly i n  o the r  cu l tu re s ,  e.g. " r ig id  and 
extended i n  one dimensionll (penc i l ,  kn i f e  , ciga- 
r e t t e )  ; "r ig id  end equidimensional" ( p a i l ,  l i g h t  
bulb, egg, box, coin,  book); l l f l ex ib l e  and ex- 
tended i n  two dimensions" (paper, blanket , s h i r t )  ; 
"f lex ib le  and extended i n  one dimens ion" (rope,  
be1 t , chain).  

Of importance i n  a l l  these cases  is  t h a t  the 
descr ip t ions  be h i e ra rch ica l ,  with meaningful 
genera l iza t ions  a t  the  top  of the  hierarchy (see 
Prsparata  and Ray [I9721 f o r  other  ideas  along 
these l i n e s  t h a t  we have adopted), and the  des -  
c r i p t i o n  be capable of being generated bottom up. 

Visual imagery 

My pos i t ion  may be acceptable t o  both 
Pylyshyn [I9731 and Kosslyn [1978]. With Pylyshyn, 
I believe t h a t  v i s u a l  desc r ip t ions  a r e  proposi-  
t i o n a l ,  and t h a t  t he  desc r ip t ions  a r e  organized 
h ie ra rch ica l ly .  However, as argued i n  the  l a s t  
sect ion,  shape seems t c r  be t he  primary d i s t i n -  
guishing property of ob jec t s ,  and we have reason 
t o  bel ieve t h a t  shape can i n  general  be rep te -  
sented r a the r  compactly with respect  t o  some 
point  (e.g. of symmetry or a cen t ro id) .  I suggest 
t h a t  s h a ~ e  represen ta t  Ions may actuaFly be capa- 
b l e  of being "run backwards" or  "unfolded, l1 and 
t h a t  the  r e s u l t  may be a c t i v a t i o n  of por t ions  of 
our bra ins  (v i sua l  cor tex?)  which a re  a l s o  a c t i -  
vated when an item i s  d i r e c t l y  perceived. 

I n  t h i s  view, v i sua l ly  imagery could provide 
usefu l  c lues  about the na ture  of shape representa-  
t ion .  However v i sua l  imagery does no t  seem t o  be 
generally experiences o r  used - based on informal 
questioning of my c l a s se s ,  fewer than ha l f  of 
engineering s tudents  (who might be expected t o  
v i sua l i ze  more f requent ly  than average) r epo r t  
other  than occasional use of imagery. (As a per- 
son who does use v i sua l  imagery ex tens ive ly ,  I 
found t h i s  r e s u l t  surpr is ing.)  Perhaps imagery 
i s  a l a t e n t  t a l e n t  which can be developed; once 
developed I be l ieve  it has  s i g n i f i c a n t  value f o r  
problem solving,  organizat ion of ma te r i a l ,  and 
memor i z  at ion. 

* 
Moving f igu re s  a r e  however t r i v i a l  t a  compute by 

subt rac t ion  of=successive frames of a moving sccsz. 

As discussed i n  Bajcsy & Josh i  [1978], i n  adu l t  
speech shape i s  described verba l ly  by r e f e r r i n g  t o  
o ther  famZliar (or canonical)  ob jec t s .  However, 
i n  order t o  note t h e  s i m i l a r i t y  of ob jec t s ,  we 
q u s t  have neu t r a l  desc r ip t ions  of each, e .g ,  the  
kinds of desc r ip t ions  I am discuss ing  here.  Also 
of i n t e r e s t  i s  t h e  observed f a c t  t h a t  we have 
very few verbal  items t o  descr ibe  shape i n  a non- 
r e l a t i o n a l  manner, except f o r  h igh ly  regular  
ob jec t s  (sphere, cube, etc.) .  



In  a r e l a t e d  vein,  I am in t r igued  by (and 
intend t o  follow up fuxther)  t h e  ides  t h a t  we may 
organize memory i n  such a way t h a t  we can use 
perceptual s t r a t e g i e s  f o r  understanding its con- 
t en t  s. Two p a r t i c u l a r l y  suggestive phenomena 
(other than v i sua l  imagery) : 

(1) The s t r i k i n g  s h i l a r i t y  of some memories t o  
sensory phenomena: i n  order? t o  r e t r i e v e  the  
punchline of a joke or  content of a s to ry ,  I 
sometimes have t o  go through the  whole joke o r  
s tory ;  I can "play back" music; e tc . ,  

(2)  recent  work by Fillmore [I9771 and Grosz 
[I9781 which suggests t h a t  language may guide an 
anglog of the  a t t e n t i o n  process by suggesting a 
perspective from which t o  view memory s t r u c t u r e  (s) 
as they a r e  re t r ieved .  

Can we dispense with t h e  idea of inna te  ideas?  

In order  t o  show t h a t  we can account f o r  
mestalese without requi r ing  innate  ideas,  I muet 
shaw (1) t h a t  the  mechanisms proposed a r e  capable 
of generating a l l  the pr imi t ive  concepts of 
mentalese, and (2) t h a t  I have not simply buried 
inqate ideas somewhere i n  t h e  mechanisms. Let 
me say immediately, r e l a t i v e  t o  point (2) t h a t  
there are some innate  ideas i n  my account; one 
s e t  of ideas a r e  r e l a t e d  t o  the  values (good/bad, 
symetrical/nonsymmetrical, etc . )  discussed 
e a r l ~ e r .  There must a l s o  be ideas r e l a t i n g  t o  
generating hypotheses on which the values can 
operate,  and the idea qf ob jectness ( i f  thls can 
be ca l l ed  an idea)  must b e  present. Hypothesis 
generation might seem a candidate for fu r the r  
seazch f o r  embedded ideas;  howexer, a s  I have 
rescribed i t ,  hypothesis generat ion i s  pr imari ly  
a categorizing operat ion where it a c t s  on the 
"raw mater ial"  of perception. On the  whole f do 
not belLeve t h a t  ~t is d i f f i c u l t  t o  accept t h e  
s o r t s  of ihnate  ideas which remain i n  my account; 

It i s  much more d i f f i c u l t  t o  make a con- 
vlncing case f o r  the  suf f ic iency  of these 
mechanisms t o  explain rnentalese. (The s i t u a t i o n  
i s  not aided by the f a c t  t h a t  t he re  a r e  few 
suggest ions corhcerning the  nature of nen ta l e se ,  
l e t  alone general agreement on i t s  nature.)  I 
have d e a l t  a t  l e a s t  b r i e f l y  here  with physinal 
objects  (from the poin ts  of view of a l l  senses) ,  
p roper t ies ,  act ions ( t o  a s l i g h t  d q r e e  I do 
have what I f e e l  is  a reasonahae kccount), cause- 
e f f e c t  re lat ionshbps,  aspects of t h e  mind-body 
problem, as  welli  as a number of other  concepts. 
h a t  i s  missing? The two major areas  I am awara 
of a r e  (1) quan t i f i ca t ion  (I suggest t h i s  could 
be handled by assuming t h a t  i t s  ~ r i g i q s  a r e  i n  
operations on finit ie s e t s ) ;  and (2)  l og lca l  
operations (probably these a l s o  need t o  be inna te ) .  

It has been a long t ime sfnce I read Koffka 
119351 and ~ i a g q t ' s  works ( e . g .  [I9671 and 
[Piaget & a h a l d e r  1967]), b u t  c Learly many of t h e  
ideas i n  t h i s  paper can be traced t o  &hose two 
sources. I had not read ~acendof  £"s [I9781 paper 
i n  t h i s  volume before wr i t ing  t h i ~  paper, "but I 
wish I had bdbn able to.  

I would s spec ia l ly  l i k e  t o  acknowledge cne 
ideas and c r i t i c i s m s  I have received i n  conver- 
sa t ions  with Bill.Woods, P h i l  Johnson-Laird, Harry 
Klopf, Loig Boggess, and J e f f  Gibbons. 
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In this paper, we will pose more questions 
than-present solutions. We want to raise some 
questions in the context of the representation of 
shapes of 3-D objects. One way to get a handle or1 
this problem is to investigate whether labels of 
shapes and the& acquisition reveals any s-trm~$ux 
of attributes or components of shapes that might 
be used for representation purposes. Another 
aspect o f  the puzzle of 'representation is the 
question whether the infomation is to be stored 
in analog or propositional form, and at what level 
this transformation f m m  analog to propositional 
form takes place. 

In general, shape ulS a 3-D compact object M S  
two aspects: the surface aspect, and the volume 
aspect. The surface aspect lncludes properties 
llke concavity, convexity, planarity of surfaces, 
edges, and corners. The volume aspect distin- 
guishes objects witl-1 holes from those without 
(topological properties 1, and describes obj edts 
with respect $0 thqir ~;yrrPnetry planes and axes, 
relative proportions,-etc. 

We will discuss some questions pertinent to 
representation of a,shape of a 3-D compact object 
without holes, for example: Is the surface 
aspct mre important than the volume aspect? 
Are thePe any'shape primitives7 In what form 
are shape at-tributes stored?, ete. We shall 
extensively draw f p m  psychological and psycho- 
linguistic literatme, as well as from the recent 
AI activities in thls area. 

Surface qd Volune 

In this sectlon, we will bvesgigate the 
relationship between the surface aspect and 
the volume aspect from the devel~nental point 
of view and from the needs of a recognition 
process. By doing so, we hope td learn about 
the representation of shapes. Later, we wlll 
examine the naming process for shapes and its re 
latlon totrepresentation. 

This work has been supported under NSF Grant 
#MCS76-19465 and NSF Grant #NCS76-19466 

There is evidence that a silbouer-te of a o b -  
1 ect ,- that is its boundary with respect to the 
background, is the detenninlng factor for the &c- 
ognition of the ob j ect (Rock 197 5, Zusne 1970 1 
If wer accept the F v e  hypotheses then the fact 
that the silhouette is a projected'outline of the 
3&D object implies that the recognition of the 3-4 
object at first is reduced to the recognition of c 
2-D outline. This is not entirely M e ,  hbwever, - 
as Gibsoh (Gibson 1950) has argued. According to 
Glb& ' s theory, the ,primitives of form Fee tion & P are adients of yariogs var$ables-,as opposed to 
'the absolute values of the& vwiables. From this 
follows the emphasis-on,perceiving.the surface 
dirst and the perception of the outline only falls 
out as a consequence of; discontinuities of the 
surface with respect to the background .' 

Wq are pursuaded by Glbson's argument and re- 
gard the recognition prcqess as starting with 'sur 
face properties; Miller and bo~son~laird (Miller E 
Johnson-Laird 1976) have suggested some smface 
predicates as possible such as convex, 
concave, planar, edge, and corner. The 2-D out- 
line is furthermore analyzed as a whole a c c o r d h  - 
to -the Gestalist and s& salient features 
(Pragantq) are detected faster and more frequently 
thm others (Koffka'1935, Goldmen 1972, Rosh 
1973 ) ; such prqgmtic features are for example, 
rectangularilty , symmetry, regularity, parallelness, 
and reotilh~,arity. 

Piaget also argues (Paiget , Ir;hel,W 1956) 
frdm the developmental rolnt of vlew that children 
first le& to recognize surfaces and their out- 
lines, and only later, after an ability to compose 
multiple views of the same object has been devel- 
oped, they can form a concept of its volume. 

Volume representation becomes essential as 
sTn,as there is motion of the object or of the 
observer. Note that the salient featwes ot 2-D 
shapes are invariant under transfomtlons such as 
rotatLon, translation, exwision-and shrinking. 
Features with a similar property   nu st be found in 
the 3-D space for the volume representation. We 
feel that the most important feature is symmetry. 
Clark's work seem to support this (Clark 1975); 
he shows that m language space as in the percep- 
tual spacgzj we have 3 primary planes of reference: 
ground lever; vertical : left-right ; verticd': 
front-back. While the ground level is pot a sp- 
metry plane, the two vertical ones are symmetry 



planes, !The fact  that  the ground level is not a 
symnetry plane is s u p p e e d  by the exp3?iments of 
Rock (Rock 1973), who has shown tha t  some familiar 
shapes are  hard t o  recognize with 180' rotation 
with respect t o  the p u n d  level. After a careful 
examination of the relevant l i terature  t o  date, we 
find that -there is a claim that we can recognize 
shapes via some featxres which are more salient 
than othws. But does it follow from t h i s  that  
shape is an independent a t l r ibute  l ike c o h r ,  or 
is it a derived concept f m  other, features? 

In an effort  t o  answer th i s  question, we se t  
out t o  examine labe3.s of shapes in the hope thaz 
i f  there are  any shape primitives (other than 
angles, edges, pzr+lelness, and the l ike)  then 
they my show up un labels describing more complex 
shapes. One inmediate observation we can make is 
that there are v e q  few names whidh only descsribe 
a shape, such as  tr iangle or rectangle. More 
c m e n l y ,  lake1 of a shape is derived from the 
label objects which have such a typical shape, fo r  
example, letter-lske shapes ( V ,  L, XI j cross-like 
shape, pear-like shape, heart-like shape, etc. A 
special, category of labels are well defined geo- 
metric objects, such as circle,  el l ipse,  sphere, 
torus, etc. The question is whether we store for 
every shape a template or whether there are any 
ccaranon prmitives f r o m  which we can describe dif- 
ferent shapes. 

In addition t o  the 2-D features mentianed 
earlier, pr imwil~,  2-D features, we do use 3-D 
shape descriptions ( prindtlves such as : - round, 
having* 3 syrmnetry planes and all the symmetry axes 
appmxirr!ateQ of the same length, elongated, 
where the size in one dimension 1s much longer 
than the two r-5 thin, where the size of 
one dimension is much smaller than the other, 
etc. Note that m y  of these descriptions a& 
vague, though often there mre accurate shape 
labels available; for  exanzple, - cone stands for 
an elongated object with tcJr, symmetry planes, 
a circular ws 'sect ion,  and sides tapering 
eve* up t o  a point, called appex (Webster's 
d ic i t  ionary ) . 

We believe that  there are some descrlp- 
tions of shapes which are  m r e  primitive than 
othws; for example, m u d ,  elongated, thm, 
f l a t ,  c k u l a r ,  planar, etc., as opposed t o  
heart-like, star-like, and so on. As pointed 
out earlier, these la-kter descriptors a re  
derived fom the names of previously recognized 
objects. When we use these descriptions during 
a recognition pmess ,  w e  do not necessarily 
mtch exactly a l l  features of the template 
shape t o  the recognized shzpe, but r a t h a  we 
depict some characteristic properties we 
associate with the given label, and only these 
are rmtched during the recognition process. 
In  th i s  sense, we approximate the real data t o  our 
model and primitives. The labels which encompass 
a mce complex struchcre of these properties (l ike 
cone, heart, star, etc . )  when they are used in  
describing other shapes, are used as economical. 
shorthand expressions for the complexity that  
these shapes represent. (This appears t o  be re- 
lated t o  the codability notlon of Chafe (Chafe 
1975)). 

3. Analog and Bropsitional Representxitior. U J  

In th is  section, we w i l l  discuss certain 
issues concerning the f o m  of the stored informa- 
t ion,  necessary not only for  recognition purposes 
(matching the perceived ddta with a stored d e l )  
but a l so  for  recal l ,  ;md intmspection of images. 

There are two questions: 

1, A t  which level the analog information is con- 
verted t o  propositional (verbal or non-verbal) 
and af te r  th i s  conversion, i s  the analog in- 
f o m t i o n  retained? 

2. How much of the propositional information is 
pmcedural and how much s t r m c ~ a l ?  

For simplicity, we w i l l  regard analog infor- 
mation in our context. as picture points, or re t ina 
points. Any further labeling, of a pomnt or  of a 
c l u s t w  of points, such as  an edge, l ine,  region, 
e tc ,  leads to derived ent i t ies  by one criterion or  
another and therefore m y  be regarded as proposi- 
t ional . ak 

A t  t h i s  point, it is  appropriate t o  point out 
tfiat any such unit as an edge, l ine  or region can 
be described i n  a t  l eas t  two different ways; one 
Is structural or  organizational , and the bther is 
mametr ic  or dmmsional. Struchtral i n f o m t l o n  
r e f e r s t h e  organization of perceptual elements 
into p u p s .  F igure -pund  and part-whole rela- 
tionships are paradigm examples of structural  in- 
formation. Parametric infomnation refers  t o  the 
continuous values of the stimulus along various 
perceivable dimensions. Color, size,  position, 
orientation, and symnetry, are some examples of 
p a m e t r i c  information. 

We are not advocating that  these two types of 
i n f ~ m t  ion are independent (cf . Palmer 197  5 . It 
is, for  example, a well known experience that by 
changing drastically one dimension (one parameter ) 
of an object (say a box), one can cmge the 
structure of the object (in t h i s  case, it becomes 
a wall-like object) . However, w e  do wish t o  keep 
the distinction between s t r u c t k a l  and parametric 
informtion. The importance of t h i s  distinction 
is tha t  while strmctural information 1s inhwently 
discrete and propositional, parametric infomt ion ,  
is both hol is t ic  (integral) and atomic (separable). 
The fact  that  parametric information is separable 
is  quite obvious if we j u s t  recognize tha t  differ- 
parameters represent clearly dist~nguishable dif  - 
ferent aspects of the visual informtion. For 
example, color, size,  position, etc. Or1 the other 
hand a l l  these parameters are represented 
holist ically in  an image, and can be sepated 
only by feature (parameter extraction procedures 
(Palmer 197 5).  

Parametric inf o m t  ion is separable , however, 
the question is whether each parameter-feature 

fi The distinction is  not really as sharp as 
stated here. One way t o  rrake the distinction 
i s  t o  look a t  the dtLoseness with which a Wans- 
formation of a representation parallels the 
transformtion of the object represented. The 
closer it is the more analog the representation 
is. 



has continuous or discrete values. Continuous 
values would b p l y  some retainment of analog in- 
f o m t i o n  (Kossylyn 197?), while discrete values 
would not. Op~x>nerrts of the  discrete value .rep-- 
resentation argue that a) the nunih? of primitives 
needed would be astrono~caJ. ,  and b) t he  number of 
potential relationships between primitives would 
be also very iarge (Fishler 1977). This is 
further supported by experiments on recall of 
mental h g e s  (Kosslyn, Shwartz 1977) where these 
h-ages appear i n  continuous-analog fashion. 
Another similar ar$ument in favor of analog rep- 
resentation is the exgerbent of comparing objects 
with respect t o  some of t h e i r  parameters, like 
size,  o r  experiments on mental rotation (Shepard, 
Metzler 1971). 

Pylyshyn (Pylyshyn 19 7 7 ) cautiously argues 
agdinst the analog representation for  $he same 
object viewed under different conditions a s  a 
resul t  of the semantic interpretation function 
(SIF) . The SIF w i l l  extract only those invariances 
characteristic for  the object in a given situation, 
and thus reduce the nurrber of possible discrete 
vaiues and the i r  range fo r  a given parameter. The 
invariances-are determined by laws of physics and 
optics, and by the context, i . e. , the  object s izes  
w i l l  remain fixed as they move, the -lev ob- 
jects w i l l  par t ia l ly  occlude the larger object, 
etc. 

We would l ike  t o  propose a discrete value 
representation for  parametric information with an 
associated ~ t e q o l k i i o n  function - (samp?.ing is  an 
inverse of interpolations and A a dlustermg p ro- 
cedure. Durmng the recognition process, a 
clustering procedure i s  evoked in order to cate- 
gorize a parameter while during an image r e c a l l  
an i n t m l a t l o n  procedure is applied t o  generate 
the continuous data.  Our &el seems not t o  
contradict Kosslyn' s findings, that is we assume 
as  he does, that  the deep representation of an 
imge consists of stored facts  about the  image 
in a propositional format. Facts include infor- 
mation about: 

a )  How and where a p a .  is attached t o  the whole 
obj ec-ts. 

b) Haw to  find a given part, 
c3 A name of the category tha t  the object belongs 

to .  
d)  T'e range of the size of the object, which 

implies the resolution necessary t o  see the 
object or  part. 

e )  The name of the f i le  which contains visual 
features thqt the object i s  composed of 
(corners, edges, curvature descriptions of 
edge segments, the i r   relationship^ e tc  . I  . 
The only place where w e  d i f f e r  f r o m  Kossyln's 

model is in the  detai ls  of the perceptual memory. 
Wle his perceptual memory contains coo-tes 
for every pint, our perceptual m e m o r y  has iden- 
t i f i ed  and stored c lus tws  of these points, l i k e  
corners, edges, lines, etc.  F ' m m  these features 
and the interpolation procedure, we create the 
continuous k g e .  This i s  very rrmch in the s p i r i t  
of a constrluctive vision theory as  proposed by 
Kosslyn and others. A similar argument can be 
used f o r  preserving continuity in transformtian 
of images, such as mta t lon  (Shepard, Metzler 

1971) and expansion lXosslyn 1975, 1976). The 
contraction process is the  &verse of expansion 
and therefme w i l l  envoke the sampling mutine 
instead of the interpolation routine. The pmblem 
of too many discrete  values and meir relation- 
ships, a? s tated by FisNer, is taken care of by 
the f ac t  tha t  for each parameter there is an asso- 
ciatedrangewith only a few categories such as 
small, medium, and large. A s  pointed out by 
Pyiyshyn, it is the range of parameters w h i c h  is 
context dependent and thus differs from si tuat ion 
t o  situation. This view also offers  sane exp1m.a- 
t ion  that often incomplcse figures are perceived 
as whole. 

We also want t o  postulate tha* analog infor- 
mation, as we specified it, is  not retained, and 
if there are ambiguities due t o  the inadequacy of 
the input data, a new set ~f data is  inputed. 
This is  supported by sev-1 psychological exgeri- 
ments , for example, by asking people t o  recognize 
a bu-ilding where they work from accua te  drawings 
and sloppy pictures (Narman 1975). The over- 
whelming evidence is  tha t  people prefer a sloppy 
picture to  the mre accurate one, for recognizing 
thejr own building. Even the  experiment of 
Averbach and Sperling (Avwbach and Sperling 1968 
concerning the visual short memory a f t e r  1/20 sec 
exposure t o  l e t t e r s  does not contradict our hy- 
pothesis tha t  we maintain in this case, edges 
rather  than picture points, qlthough it allms the 
other interpretation as well. 

We rww turn t o  the second question. Sihce 
pmpositional infoxmation c a n b e  represented by 
an equivalent procedure (giving a Wue or a f a l s e  
value), the question of propbsitional information 
vs structural information can be replaced by the  
question: What a re  the necessary procedures that 
have t o  be performed during a recognition process 
and what type of data they require? Clearly, the 
parametric infornation is derived procedurally 
There a r e  well defined procedures fo r  finding * 
color, size,  orientation, etc. The part-whole 
r e l a t i a s h i p  as w e l l  as the instance relationship 
clearly have to be s tmctura l ly  represented 
(Miller and Johnson-Laird 1977). 

While the structural informtion i s  derived 
from symbolic propositional data and the -h?ans- 
forhations performed are, f o r  example, reductions, 
and expansions, the paramatric informtion is 
derived fram the  -eptual data and the transfor- 
mations performed are more l"&e measurements, 
detections, and ge0metL.i~ t r a n s f ~ t i o n s  . 

In  the context of 3-D shape representation 
we believe in a combination of procedural - para- 
metric and propositional nodes organized m a 
structure. Take an example of represent- a 
shape of a human. We have the part-whole rela- 
tionship: head, neck, torso,  &, legs, etc. 
Head has parts : eye, nose, nputh, etc. These 
concepts are propositional - symbolic. From t he  
shape point of view, however, head is round, neck 
is  short and wide elongated blob, the arm'S and 
legs  are elongated and the torso is elongated but 
wide. Although these labels correspong t o  2-D 
as well as 3-D shape, there is a mechanism: pro- 
j ection transf o m t i o n  which t r a n s f o m  elongated 
3-D in to  elongated 2-B shape. In  any case, round, 



elongated, wide, short,are procedures - t e s t s  
whether an object is mud, elongated, ettc. We 
know tha t  round (circle)  in 2-D corresponds t o  
sphere i n  3 4 ,  elongated (rectan@;le, o r  e l l ipse)  
t o  a polyhedra or cylinder, or ellipsoid. 

When we view only one view of a scene crr a 
photograph, we analyse the 2-D outline. However, 
when w e  have m e  than one view aY our disposal 
or when we are asked t o  W e  3-D interpretation 
then we reach from the 2-D informtion t o  c o m -  
spending 3-D representation. This is the  time 
when volume primitives l ike  sphere, cylinder, and 
the i r  l ike come into play. These primitives do 
not seem t o  be explicit  (we do not say a shape of 
a man is a sphere attached t o  several cyljhders) 
i n  the representation. Rather what is  in the 
shape representation are  the feature pr imitives, 
( l ike the synanetcy planes, the r a t i o  of synunetry 
axis)  attached t o  other pointers, which p i n t  also, 
i f  appropriate , t o  labels l ike sphere, cylinder, 
f l a t  object, polyhedron, e tc .  These labels a re  in 
-turn used for shortening a complex description. 

An implementation of a 3-D shape decoiposition 
and labell lrg system is under development (Baj csy , 
Soroka 1977 ) . Earlier we have experimented with 
a pa r t i a l l y  ordered structure as means t o  repre- 
sent 2-D shape ( T i d h a r  1974,  Bajcsy, T i d h a r  1977) 
in recognition of outdoor landscapes (Sloan 1977 1 
and in  the context of natural language under- 
standing ( ~ d s h i  and Rosenscheln (197 5 ), Rosenschein 
(75)). 

Note that not always a re  we able t o  describe 
a shape as a composition of some volume primitives 
like sphere, cylinder, or a f l a t  object. As an 
example i n  the case i s  a shape of a heart. A 
heart has 2 symmetry planes and it is roughly 
round, but i ts typical features are the - two 
corners centered, one, concave and the other 
convex connected by a convex snooth surface. Here 
clearly, any attempt t o  describe this shape, by 
two ellipsoids or some other 'primitive' i s  
artlf ic ia l .  Thus, the representation w i l l  have 
only feature primitives but no volume primitives. 

O f  course, there are cases that  fall between. 
As an example, consider a kidney shape where one 
can say it is  &.TI ellipsoid with a concavity on . - 
one slde. 

What are the im~licat ions from al l  o h t h l s ?  

I,. We do not measure or ex-tract spheres, cylm- 
ders and the* l ike  as primitives, but rather 
w e  measure convexity, concavity, planar, 
comers, syrmnetry planes, which are primitive 
features . 

2. These features form diffwent  structures t o  
which are  attached different but i n  general, 
not independent labels. 

3.  Wf-ule these structures represent explicit  con- 
ceptual relationships, the nodes are either 
labels or  procedures with discrete values 
denoting, in general, N - m y  relations. 

I n  this paper, we have considered the fal- 
lowing problems: 

1. Hclw much of analog information is mtained 
during recognition process and at which level 
the -tr?ansfomnation from analog t o  propositional 
takes place? 

2 .  How much of the infomnation stored is pro- 
cedural ( implicit ) and s'trmctural (explicit)  
form? 

3 .  What are  the primitives for  two dimensional 
and three dimensional shapes? 

4, HOW is t-he labelling of shapes effected by the 
way the shapes are represented? By studying 
the shape labels can we hope t o  learn some- 
thing about the internal representation of 
shapes 7 

Clearly, these four questions are intimately 
related t o  the general problem: representation of 
three dimensional oh j ect  s , 

We are  led t o  the follawing conclusions. Our 
conc1usions are derived primarily on the hs i s  of 
our experience i n  constructing 2-D and 3-D recog- 
nition systems and the study of the relevant psyco- 
logical and psycholingulstic l i terature .  

1. Analog informat ion is not retained even i n  a 
short term memory. 

2 .  Our experience and the analysis of the relevant 
l i te ra ture  leads u s  t o  be In  favor of the con- 
structuve vision theory. The visual informa- 
t ion i s  represented as structures, with nodes 
which are ei ther  unary or n-ary predicates. 
The structures denote conceptual relationships 
such as part-whole, class inclusion, cause- 
effect ,  etc. 

3. The shape primitives a re  on the level of prim- 
i t i v e  features rather than primitive shapes. 
By primitive features we mean, corners, con- 
vex, concave and planar surfaces and the i r  
like. . The labels of shapes, except i n  a few special 

cases, do not describe any shape propmties 
and are  derived from objects associated with 
that shape. 

51. In order t o  preserve continuity, w e  need inter- 
p l a t l o n  procedures. We assume tha t  several 
such procedures exis t ,  for example, clustering 
m e c h a n i ~ ,  sampling procedures, perspective 
trlansfomtions , rwtatipn, e t c  . These m e  
available as a general mechanisms for  image 
processing. 

We c e r ~ a i n l y  have not offered;cmplete solu- 
:ions t o  al l  the issues discussed above, but we 
.lope tha t  we have raised several valid questions 
and suggested some approaches. 

References 

1. Averbach, El, and Sperlmng, G . Short-Term 
Storage of Informtion in Vision in: Con- - 
temporary Theory and Research in  Visual Per- 
ce tiop, (ed.' ) R.N. Haber, NY, Holt, Rmehart %-- an Wlnston, Inc. 1968 

2 .  Bajcsy, R. , and Soroka, B. : Steps towards the  
Representation of Complex Three-Dimensional 
Objects, Proceedings on Int .  m i f i c i a l  Inte l -  
ligence Conference, Boston, August 197 7. 



3.  Bajcsy , R. , and T i m ,  A. : Using a Structured 
World Model in Flexible Recognition of 'lbo 
Dimensional Patterns, Patterm Recognition - Vol . 
2, pp. 1-10, 1977. 

4. Clark, E.V.: What's i n  a Word? On the  
Child1 s Acquisition of Semantics in H i s  F i r s t  
Language, in:  Cognitive Development and the  
Acquisition of Language, (ed. 1 T.E. M~??%T 
Academic Press, NY 1973, pp, 65-110. 

5. , Clark, H. L. : Space, Time Semantics, and the  - 
Child, in :  Cognitive Development -- and the 
Acquisition of w a g e  (ed . ) T. E. Moore, 
A c a d d c  P r e z ,  NY 1973 pp. 2?1 6 3 .  

6. Chafe, W. L. : Creativi ty i n  Verbalization as 
Evidence fo r  Analogic Knowledge, Pmc. on 
Theoretical Tssues in N a t u r a l  m-e b - 
ceasing, ~ a m b r i d ~ e T ~ u n e  197 5 pp . 1 4  4-m. 

Fishler,  M.A. On the Representation of 
Natural Scenesv Advanced Papers f o r  The Work- 
shop on Computer Vislon Systems, Univ. of 
Massachusetts, June 1977, Anherst. 

Gibson, J.J.: - The Perception of the  Visual 
Wo~ld, Boston, MA, Houghton, lZ07 

Goldmeir , E. : Similarity in Visually. Per- 
ceived Forms, Psychological Issues - 8, 1972 ,  
No. 1 pp. 1-135. 

Koffka, K . Principles of Gestalt  Psychology, 
New Y o P ~ ,  Harcourt, ~ r a c r 1 9 3 5 .  

Kosslyn, S.M.: I n f o m t l o n  Representation in 
Visual Images, Cognitive Psychology 2, pp. 
341-370, 1975. 

Kosslyn, S.M. . Can Imagery Be Distinguished 
from Other Forms of Internal  Representation? 
Evidence from Studies of Informtion Retriev- 
a l  Times, Memory E Copl t lon  - Vol. - 4 ,  1g76, 
NO. 3, pp. 291-297. 

Kosslyn, S.M., and Shwartz, S.P.: Vlsual 
Lrrages as Spatial  Representations i n  Active 
Memoryy in:  Machine Visions, (eds.) E.M. 
Riseman E A. R. Hanson, NY Academic Press 
(m press)  1978. 

Mi l le r ,  A , and Johnson-Laird, P. N. : 
kmgu&e - &d Perception, H-& Unlv. Press, 
Cambridge, MA 1 9  7.6 . 
Norman, D.A., and Bobrow, D.G.: On the Role 
of Active Memory Processes i n  Perceptiorl and 
Cognition, in: C.N. Cofer (ed.) - The 
S t ruc twe  -- of H m m  M ~ J T D ~ ,  San Francisco, 
W.H. Freeman, 1975. 

Palmer, S.E.:  'The N a m e  of Perceptual Rep- 
resentation: An examination of the  Analog 
Propositional Contraversy, Proc. - on 'Sheoret- 
i c a l  Issues m Natural Lar@x@,e l%6dessihq, - 
Cambridge, J K ~  1975 pp. 151-139. 

Piaget , J. , and Inhelder , B : - The Child1 s 
Conception of Space, New York: Humanities 
Press, 1 9 5 6 7  

Pylshyn, Z.W.: Representation of Knowledge: 
Non-Linguist ic F&, Proc . on ~ h e o r e t i c a i  
- . . - -  
Issues in  Natural Language Processing, 
-dE, June 1975 pp. 160-163. 

Rock, I. : Orientat ion and Forq, Academic -- 
Press, Inc. Nit 1973. 

Rocky T.: An Introduction t o  Perception, 
MacMi1la.n m. Co. , NY 1975. 

Rosh, E.H.: On the  Internal  Structure of 
Perceptual and Semantic Categories, in: 
cognitive Development -- and the ~ c ~ u i s i t i o n  of 
Language. (ed) T.E. Moore, Academic b e s s 7  
NY 1973, pp. 111-144. 

Sheparq, R.N.,  and Metzler, J. : Mental 
Rotation of Three-Dimensional Gbj ec ts  , 
Science, 171, 1971, pp. 701-703. - 
T i m ,  A.:  Using a Structured World Model 
i n  Flexible Recognition of Tho Dimensional 
Pattcrn, Moore School Tech. Report - No. -7 75-02 
Univ. of Pennsylvania~ Phi ladelph~a,  1974, 

Ztsne, 1 . : Visual Perce t i on  of Form, 
Kcademic Press, 197 b;-E- NY and E d =  

Sloan, K. : World Model Driven Recognition 
of NAtural Scenes, - Ph.D. Dlssqrtatlon, 
Corqputer Science Department, University of 
Pennsylvania, Philadelphia, June 1977. 

Joshi,  A$.K. , and Rosenschein, S. J . ,  "A 
~ormalism ' f o r  Relating Lexical and Pragmtf c 
I n f ~ m t i o n :  Its Relevance t o  Recognition 
and Geneation" 9 -  P J .  - of TINLAP Workshop, 
Cambridge 197 5. 

Rosenschein , S . J : , "Structuring a Pattern 
Space, with Applications t o  Lexical I n f o m -  
t ion &d E V ~  ~ n t e r p r e t a t  ion1' , Ph. D . 
Dissertation, University of Pennsylvania, 
Pliiladelphia, PA 1975. 



An Argument about: t h e  Composition 

of Conceptual S t r u c t u r e  

Ray J_ackendo f f 

Brandeis  U n i v e r s i t y  

I n  o r d e r  f o r  peop le  t o  be a b l e  t o  t a l k  
about  what they p e r c e i v e ,  t h e r e  must be  a l e v e l  
of mental  r e p r e s e n t a t i o n  a t  which i n f o r m a t i o n  
conveyed by language is compat ib le  w i t h  i n f o r -  
mation from sensory  systems such as v i s i o n ,  
nonverbal  a u d i t i o n ,  touch,  and so  f o r t h .  I w i l l  
c a l l  t h i s  l e v e l  concepkual  s t r u c t u r e .  Though 

t h e  e x i s t e n c e  of concep tua l  s t r b c t u r e  has  been 
more-=or less taken  f o r  g ran ted  (espec ia lPy  by 
t h e  A1 community), t h e  need t o  c o n s i d e r  i t  
s e r i o u s l y  has  been brought t o  t h e  a t t e n t i o n  of  
1 inguLs t s  r a t h e r  r e c e n t l y ,  by such works a s  
Fodor (1975) and Miller and Johnson-Laird (1976) 
Th i s  paper w i l l  p r e s e n t  a combination of l i n g -  
u i s t i c  and v i s u a l  evidence  which b e a r s  on 
t h e  n a t u r e  of c o n c e p t u a l ~ t r u c t u r e .  

1, d e u c r a l  p r o p e r t i e s  o f  a r-ory o f  concep- 
t u a l  s t r u c t u r e  

A l i n g u i s t ' s  q u e s t i o n s  about concep tua l  
s t r u c t u r e  can bO s e p a r a t e d  i n t o  two major i s s u e s .  
The f i r s t ,  which t h e  l i n g u i s t  s h a r e s  w i t h m a n y  
branches of psychology, concerns t h e  form of 
conceptual  s t r u c t u r e  i t s e l f ;  t h e  second,  Far- 
t i c u l a r  t o  l i n g u i s t i c s ,  concerns t h e  mapping 
between concep tua l  s t r u c t u r e  and s y n t a c t i c  
s t r u c t u r e ,  An answer t o  t h e  f i r s t  questXon, 
w i t h i n  t h e  t h e o r e t i c a l  paradigm I w i l l  assume, 
w i l l  c o n s i s t  of a set of well-formedness r u l e s  
f o r  concep tua l  s t r u c t u r e .  The second w i l l  b e  
answered by a set of  correspondence r u l e s  
wlfich r e l a t e  some s u b s e t  of conep tua l  s t r u c t u r e s  
( t h e  v e r b a l l y  e x p r e s s i b l e  conceprb) i n t o  some 
subse t  of  s y n t a c t i c  s t r u c t u r e s  ( t h e  meaningful  
sen tences ) .  

I t  seems r e a s o n a b l e  t o  assume f o r  a f l r s t  
approximation t h a t  t h e  well-formedness r u l e s  
f o r  conceptual  s t r u c t u r e  are u n i v e r s a l  and 
innate!  i .e, t h a t  everyone i s  born w l t h  t h e  
c a p a c i t y  t o  develop t h e  same concepts .  However, 
t h e  a c t u a l  concep t s  t h a t  one does deve lop  w i l l  
depend t o  some e x t e n t  on experience--including 
poss ib ly  l i n g u l s t i c  exper ience ,  s o  t h e r e  i s  room 
f o r  a c e r t a i n  &mount of " ~ h o r f l a n "  v a r i a t i o n  i f  
n e c e s s a ~  1. 

On t h e  o t h e r  hand, t b l s  p o s i t i o n  is no t  con- 
s l s t e n t  w i t h  what I g a t h e r  i s  t h e  s t r o n g e s t  
v e r s i o h  of P i a g e t i a n  developmental  t h e o r y ,  
whl ch could  be  cons t rued  i n  t h e  p r e s e n t  frame- 
work as a c la im t h a t  c e r t a i n  concep tua l  w e l l -  

formedness r u l e s  must be  l e a n e d .  Ra ther ,  t h e ,  
development of t h e  c h i l d ' s  concep tua l  a b i l i t y  
must b e  a t t r i b u t e d  t o  i n c r e a s i n g F i c h n e s s  and 
in te rcof ihec t ion  of c o n c e p t s ,  o r  t o  growth e i t h e r  
i n  t h e  well-formedness r u l e s  o r  i n  computa t iona l  
c a p a c i t y ,  over  which t h e  c h i l d  and t h e  environ-  
ment have l i t t l e  o r  no c o n t r o l .  (The k ind  of 
growth I have i n  mind h e r e  i s  a k i n  t o  t h e  
growth of bones and muscles:  t h e  envlron-  
ment mus* f u r n i s h  nour ishment ,  bu t  i t  h a r d l y  
can b e  s a i d  t o  c o n t r o l  t h e  i n t e r e s t i n g  a s p e c t s  
of  s t r u c t u r e .  See Chomsky (1975) f o r  d i s c u s s i o n . )  

I n  a d d i t i o n  cb t h e  assumption o f  univer-  
s a l i t y  and i n n a t e n e s s  of t h e  concep tua l  we l l -  
formedness r u l e s ,  I w i l l  make t h r e e  o t h e r  
assumpt ions  about t h e  theory  of c o n c e p t u a l  
s t r u c t u r e  and its r e l a t i o n  t o  Janguaged F i r s t ,  
a t h e o r y  of c o n c e p t u a l  s t r u c t u r e  must be obser-  
v a t i o n a l l y  adequate :  a s  t h e  level  l l n k i n g  
language and o t h e r  pe rcepeua l  system;, i t  must 
a t  l e a s t  be a b l e  t o  e x p r e s s  a l l  t h e  c w c e p -  
t u a l  d i s t i n c t l o n s  made by n a t u r a l  language.  
I n  p r a c t i c e ,  t h l s  ca l l s  f o r  an a t t e m p t  t o  
account  f o r  a l e x i c a l l y  and grammat ica l ly  s i g -  
n i f i c a n t  tragment o f  t h e  language h t h o u t  
a r t l f l c i a l  assumpt ions  about t h e  semantics (such 
as restriction t o  a microworld) .  

Second, a t h e o r y  of concep tua l  s t r u c t u r e  
must p rov ide  some p r i n c i p l e d  way f o r  t h e  meanings 
o f  t h e  p a r t s  of  a s e n t e n c e  t o  b e  comblned i n t o  
t h e  meaning of  the -whole  sen tence .  T h i s  
requirement of q o m p o s i t i o n a l l t y  may b e  t akeq  
more o r  ?Less s t r o n g l y ,  depending on whether  o r  
not .one re-lres e a c h  s y n t a c t i c  c z n s t l t u e n t  (or  
ever. each word) of a s e n t e n c e  t o  correspond t o  
a well-formed concept .  

Re la ted  t o  t h i s  second assumption 1s a t h i r d ,  
t h a t  t h e  correspondence r u l e s  r e l a t i n g  s y n t a x  
and eoncep tua l  s t r u c t u r e  be  r e l a t i v e l y  s imple .  
As mot iva t ion  f o r  t h i s  constraint, w e  obse rve  
t h a t  t h e  language l e a r n e r  must r e l a t e  s y n t a c t i c  
form t o  unsers tood meanings--1n f a c t  he must 
probably  l e a r n  many a s p e c t s  of s y n t a c t i c  form 
i n  p a r t  by f i g u r i n g  o u t  from c o n t e x t  what meaning 
is  in tended  by o t h e r  speakers .  S lnce  syntactic 
form v a r i e s  from language t o  language,  t h e  c o r r -  
espondence r u l e s  must be a t  l e a s t  p a r t l y  l e a r n e d .  
I n  o r d e r  t o  be a b l e  t o  e x p l a i n  \how t h e  c h i l d  
manage3 t o  a c q u i r e  language,  we shou ld  
s t r i v e  f o r  a t h e o r y  i n  which a t  l e a s t  t h e  fanguage- 
p a r t i c u l a r  p a r t  of t h e  correspondence r u l e s  i s  
f a i r l y  s t r a i g h t f o r w a r d .  



A second argument f o r  t h e  s i m p l i c i t y  of  
correspondence r u l e s  i s  more h e u r i s t i c .  Language 
is ,  a f t e r  a l l ,  an  inf6rmat ion  transmassion system, 
conceptual  s t r u c t u r e  being t h e  informat ion  which 
language conveys.. It would b e  pe rve r se  no$* to  
t ake  a s  a working assumption t h a t  language i s  a 
r e l a t i v e l y  e f f i c i e n t  and a c c u r a t e  encoding of 
t h e  informat ion  i t  conveys--despite genera t ions  
of phi losophers  who have assured  u s  t h a t  language 
is  impossibly unsystematic and va8ue. To g ive  up 
t h i s  assumption is- t o  r e f u s e  t o  look  f o r  p r i n c i p l k s  
i n  n a t u r a l  language semanbics. Accepting i t  
e n t a i l s  t h a t  a l l  dev ia t ions  faom e f f i c i e n t  enco- 
d ing be  r i g o r o u s l y  j u s t i f i e d ;  what appears  t o  
be a qpirky r e l a tkonsh ip  betwean syn tax  and concep- 
t u a l  s t r u c t u r e  may t u r n  ou t  t o  be merely a bad 
theory  of conceptual  s t ruc tu re . ,  (See Goldsmith 
and Woisetschlaeger (1976), ~ a c k h d o f  f (1978) f o r  
arguments t o  t h i s  e f f e c t , )  

2, The argument: P igure  formation and pragmatic 
anapho r a  

The p r e l i m i n a r i e s  complete, w e  t u r n  t o  the  
main argument, which begins  wi th  a d i scuss ion  
of one aspec t  of v i s u a l  percept ion  be fo re  tu rn ing  
t o  l i n g u i s t i c  ma t t e r s .  We then w i l l  draw 
consequences f o r  conceptual  s t r u c t u r e ,  where 
v i s u q i  and l i n g u i d t i c  information i n t e r a c t .  

One of t h s m o s t  important and well-studied 
phenomena of v i d u a l  percept ion  i s - t h e  emergence 
if a f i g u r e  a g a i n s t  a background. I n t u i t i v e l y ,  
t h e  f i g u r e  i s  what a t t e n t i o n  i s  d i r e c t e d  t o ;  
coherence o r  "thingness" inheras  i n  t h e  f igulte. 
It i s  o f t e n  repor ted  t h a t  t h e  f i g u r e  seems t o  
s t and  out  from t h e  ground o r  t o  be imbued w i t h  
g r e a t e r  v iv idness  than the ground.' The s tudy of 

,the figure-ground oppos i t ion  has been one of  t h e  
major preoccupations of t h e  school  of g e s t a l t  
psychology (see  e.g. ~ U h l e r  (1947), Kof f k a  (1935) ) . 

For a s imple  and hopeful ly  i l l u s t r a t i v e  
example, cons ider  t h e  con ten t s  of t h i s  page, i n  
p a r t i c u l a r  t h e  geometric  conf igura t ion  i n  Figufe  1, 

Figure  1 

The who* of t h i s  conf igura t ion  can form a v i s u a l  
f i g u r e  seen a g a i n s t  t h e  background of t h e  page. 
P a r t s  a£ i t  can a l s o  emerge spontaneously ,as  f i -  
gures ;  probably t h e  most prominent are a square  
and an X,  each of which can seen a g a i n s t  t h e  
rest of the  page ( inc luding t h e  rese of t h e  
conf igura t ion)  as background. Among Less n a t u r a l  
f igi ires ,  which emerge on ly  wi th  more . d e l i b e r a t e  
e f f o r t  from F igure  1, are such conf igura t ions  
as these  ( i n  o r d e r  of decreas ing s a l i e n c e ,  from 
l e f t  t o  r ighe)  : 

:P Figure  2 

A number of  imporkant obse rva t ions  can be 
drawn from t h i s  s imple  example. 
I. The number of p o s s i b l e  f i g u r e s  t h a t  can be  

be perceived i n  a given c o n f i g u r a t i o n  i s  ve ry  
l a r g e ,  perhaps unlimited; ,however,  

2. Only a smal l  number of t h e s e  a r e - q a r t i c u l a r l y  
s a l i e n t .  

3. R e l a t i v e  s a l i e n c e  of perce ived f i g u r e s  is a 
f u n c t i o n  of both  f e a t u r e s  o s  t h e  p h y s i c a l  
s i g n a l  and p r o p e r t i e s  of t h e  v i s u a l  system. 

4 .  Fea tu res  of  t h e  v i s u a l  c o n t e x t  can a f f e c t  
r e l a t i v e  s a l i e n c e  of f i g u r e s .  .For example, 
t h e  c o n f i g u r a t i o n s  i n  Figure  2 become much more 
l i k e l y  t o  emerge from F igure  1 upon presen- 
t a t i o n  of F igure  2 ;  c e r t a i n  o t h e r  p o s s i b l e  
f i g u r e s  (such as o t h e r  arrow-shaped configu- 
r a t i o n s )  undoubtedly become somewhat more 
s a l i e n t  than be fo re ,  whi le  c e r t a i n  o t h e r  
p o s s i b l e  f i g u r e s  no t  preseqted  h e r e  remain 
a s  u n l i k e l y  a s  before.  

5 .  Features  of  t h e  v i s u a l  s i g n a l  i n t e r a c t i n g  
wi th  t h e  v iewer ' s  i n t e n t i o n  can make c e r t a i n  
f i g u r e s  more s a l i e n t  than they ocherwise 
might be. For example, more f i g u r e s  w i l l  
m e r g e  from F igure  1 i f  the  viewer is  instructed 
t o  f i n d  a l l  p o s s i b l e  f i g u r e s .  s i 2 i l a r l y ,  t h l s  
a spec t  of f i g u r e  formation i s  c r u c i a l  i n  
c h i l d r e n ' s  puzz les  which ask t h e  reader  t o  
f i n d  t h r e e  i a b b i t s  and two b e a r s  hidden i n  
t h e  f o r e s t ,  o r  i n  t h e  ~ i G c h f e l d  ca r tocns  i n  
t h e  New Yotk Tifnes i n  w h ~ c h  t h e  reader  zn on 
t h e  joke is t-o f i n d  a s t h u l a t e d  number if 
instances of t h e  conf igura t ion  NINA. These 
f i g u r e s  would n o t  emerge a t  a l l  were it not  
f o r  t h e  r e a d e r ' s  i n t e n t i o n  t o  f ind-tnem. 

6. Features  of t h e  v i s u a l  s l g n a l  i n t e r a c t i n g  
wi th  t h e  v i e w e r ' s  knowledge may make cerCain 
f i g u r e s  more s a l i e n t ,  Someone who has 
worked w i t h  automobile engines  w i l l  percgive 
more d i s t i n c t  f i g u r e s  upon looking under t h e  
hood thanqa mechanical n o n c e ;  a b o t a n i s t s  
may s e e  a number of d i s t l n c t  p l a n t s  where a 
layman s e e s  on ly  a tangled  confusion.  

I't i s  Important  t o  d i s t i n g u i s h  t h e  conscious 
decomposition of a f i g u r e  l n t o  p a r t s  from t h e  
process  of f i g u r e  formation i t s e l f .  The former 
IS a v a i l a b l e  t o  awareness, and is i n  f a c t  governed 
by p r i n c i p l e s $ o f  f i g u r e  formation: a s  was seen 
i n  t h e  example above, the  perce ived p a r t s  a r e  
themselves f i g u r e s .  On t h e  o t h e r  hand, t h e  mental 
processes  whlch b r i n g  about t h e  emergence of a 
f i g u r e  a r e  themselves nqt  open t o  awareness, and 
t h e  a s p e c t s  of t h e  conf igura t ion  whleh a r e  r e l e -  
vafit t o  t h e  c h a r a c t e r  o f  t h e  perceived f i g u r e  
may have l ~ t t l e  t o  do w i t h  t h e  i n t u l t l v e  (i6.e. 
conscious)  decompositop of t h e  f i g u r e .  To make 
t h i s  c l e a r e r ,  cons ide r  t h e  not - -a typica l  e ~ a m p l e  
of f a c i a l  r ecogn l t lon .  Though one can recog- 
n i z e  and d i s t i n g u i s h  thousands of f a c e s ,  one dan- 
not  i n  most c a s e s  conscious ly  decompse f a c e s  and 
s a y  specifically what makes them recognizable  and 
d i f f e r e n t  from each o the r .  I n  p r e s e n t  terms, 
each recognized f a c e  forms a remembered f i g u r e ,  
b u t  many of t h e  d i s t i n c t i v e  f e a t u r e s  of f a c e s  do 
n o t  themselves form f i g u r e s  and hence a r e  n o t  
avai la$le  t o  conscious  awareness ( s e e  Carey (1976), 
and a l s o  Helmholtz 's  (1885) b r i e f  but  i n s i g h t f u l  
remarks (p. 369)). 

The obse rva t long  we have made about  t h e  f igure -  



ground phenomepon have a bearing on the na tu re  of 
conceptual s t r u c t u r e .  They suggest that t h e r e  
is a privileged set of conceptual s t r u c t u r e s  
which encode f i g u r e s  a s  un i t a ry  e n t i t i e s ,  and 
t h a t  t h i s  set is samehow related t o  touscidus 
awareness. A s  far as consciousness is concerned, 
the re  i s  no representa t ion  of how f i g u r e s  a r e  
composed; thdugh to  other ,  unconscious, processes 
t h e  composition of f igpres  is  accessible .  Let 
us  c a l l -  t h f s  set of  s t r u c t u r e s  f i n u r a l  exprese i  ons . 

We pow relate f i g u r a l  expression i n  concep- 
tuak  s t r u c t u r e  t o  language. Suppose apmeone 
pd in t s  and simultaneously u t t e r s  (1). 

1 I bought that  yesterday. 

What must t h e  hearer  do t o  f u l l y  understand t h e  
speaker? he must of  course underetand t h e  words 
and t h e  syntactic s t ruc ture ,  and be a b l e  t o  use 
t h e  correspondence ru les  involved i n  i n t e r -  
p r e t i a g  the  sentence; bu t  he a l s o  must isaterpret 
the  word tha t .  I n  t h f s  p a r t i c u l a r  u t te rance ,  
t h a t  is a case of what Hankamer and Sag (1976) - 
c e l l  "pragmatic anaphora. " I n  order  toduder -  
s t and  the  intended referent  of a pragmatical ly 
cont ro l led  pronoun l i k e  t h a t  i n  (I), t h e  hearer  
mpst pick something out of h i s  v i s u a l  f i&. 
ptrhaps aided by the  speaker 's pointing gesture.  

To make clearer the process of i n t e r p r e t i n g  
pragmatic anaphora, consider an example where no 
f i g u r e  emerges which can correspond t o  a prag- 
mat ica l ly  cont ro l led  pronoun, Suppose speaker 
A utter (1) and po in t s  to a blurry  photograph: 
"I bought t h a t  yesterday--isn't i t  gorgeous?" 
Speaker B, w a b l e  t o  make out  anything i n  t h e  
p ic tu re ,  doesn't  f u l l y  understand the u t terance  
and responds "What are you ta lk ing  about?" 
Suppose A then says ,  "That boat!" B peers  at 
the  p i c t u r e  and s u r e  enough t h e  f i g u r e  of a 
boat emerges. H e  has a minw aha-experience: 
"Oh, that! How could I m i s s  i t ? "  H e  now has 
received t h e  message and discourse can continue. 

Every reader  has probably had an experience 
like t h i s ;  i ts  relevance i n  the  present  s e t t f n g  
is as follows: i n  order  f o r  a pragmatical ly 
cont ro l led  pronoun t o  be understood, i t s  intended 
r e f e r e n t  must emerge as  a fdgure i n  t h e  mind of 
the  hearer ,  t h a t  is, it must have a represen- 
t a t i o n  as a f i g u r a l  expression i n  c m c e p t u a l  
s t ruc ture .  Thus w e  have es tab l i shed  an i m p o r t a ~ t  
connection between the  figure-ground phenomenon 
ahd pragmatic anaphora. 

So fHr w e  have d e a l t  only with f i g u r e s  
t h a t  correspond t o  thiiags (or t h e i r  shapes). By 
and large t h i s  has been t h e  kgnd of f i g u r e  
t h a t  has been inv-tigated, But a s  Hankamer and 
Sag (1976) po in t  out ,  t h e r e  a r e  many s o r t s  of 
pragmatic anaphora. 

(2) Here and there:  - 
Your coat  is here (pointing) and your 

hat  is t h e r e  (pointin). 

(3) Do it: 
( H a n k e r  attempts to stuff a 9" b a l l  - 

through a 6" hoop) 
Sag: l t t s  n o t  clear you ' l l  be a b l e  t o  do it. 

(4) It happen: 
Ttrat (pointing) b e t t e r  not Rappen again. 

(5) Nominal ident  ity-of-sense amphora : 
a. ( S a g  produces an apple) 

Hankamer: Did you bring one for  me 
b. I[lho~e (pointi$u,re.g. t o  a C s i n ~ l e J  

Cadillac) are expensive. 

(6) Manner adverb: < thus  > 
You s h u f f l e  cards  Lhi:way 1 (demonstrating) 

(7) Measure phrase: 

The f i s h  t h a t  get away was 

Cdemoostrating) long. 

There was more than t h a t  much Cpointing) 
i n  the j a r  when I l e f t  

rhe same condit ions hold on the  comprehens4bility - 

of these  s o r t s  of pragmatic anaphora as on t h a t  
i n  (1). For example, if t h e  hearer is unable 
t o  see o r  f i g u r e  ou t  wNat goings-on t h e  speaker 
is point ing at f n  ( 4 ) ,  he w i l l  not f u l l y  under- 
s tand t h e  u t te rance  ( i n  t h e  sense of having 
receiGed a s 1  the i n f  omwit ion he is i n t e n d e d  t o  
receive).  

Given t ha t  t h e  ex i s t ence  of an appropr ia te  
f igura8  wpress ion  i n  conceptual s t r u c t u r e r  
supplied by the v i s u a l  system, is necessary 
f o r  t h e  comprehenbion of pragmatic fhat-anaphora 
i n  ( I ) ,  w e  must conclude s i m i l a r l y  t h a t  a f i g u r a l  
expression i s  necessary for  all t h e  s o r t s  of 
pragmatic anaphora i n  (2)-(7) as w e l l .  But from 
the s e l e c t i o n a l  r e s t r i c t i o n s  involved i n  these  
construct ions,  we see t h a t  t h e  figures involved 
cannot be th ings  o r  shapes, Rather, each corres- 
ponds t o  a d i f f e r e n t  s o r t  of f igure ,  d i s t i n c t  
from things. Roughly, here and t h e r e  correspond 
to places ;  do i t  t o  ac t ions ;  it pappen t p  events;  
nominal identity-of-sense anaphora t o  , c a t e ~ o r i e s  
o r  ktnds; manner adverb ia l s  t o  maanersC and 
measure phrases to amounts. Each-of these  types 
of f i g u r e s  r ep resen t s  a d i f f e r e n t  organiza t ion  
of the  v i s u a l  f i e l d  than do f igures  cqrrrespbnding 
t o  physical  objects .  

The exis tence  of t h i s  v a r i e t y  of  types  of 
pragmatic anaphora sugges ts  th ree  points .  First, 
t h e  mi119 has t h e  capac i ty  t o  fo rm f i g u r e s  of a 
number of d i s t i n c t  types  on the  b a s i s  of v i s u a l  
perception. Second, conceptuaL s t r u c t u r e  can 
represent  such e n t i t i e s  as pJaces, ac t ions ,  
events,  etc, as f i g u r a l  expressions,and t h i s  i s  
why we can talk about: them. Third, by t h e  c r i -  
t e r i o n  of s i m p l i c i t y  of correspondence ru les ,  
these  e n t i t i e 5  are conceptually simple, s ince  
they correspond t o  momething s y n t a c t i c a l l y  simple. 
More e x p l i c f t l y ,  t h a t ,  a maximally s imple NP, 
represents  a m i n i m a l  l y  spec i f i ed  thing i n  ( I ) ,  
and t h e  v i s u a l  f i e l d  is  t h e  source o f  t h e  remaining 
information about t h e  intended message. Similar ly, '  
t h e  o the r  expressions of pragmatic anaphora are 
maximally ssmple PPs, VPs, etc., and the re fo re  
should l ikewise  correspond to minimally spec i f i ed  
e n t i t i e s  of t h e  proper type; again, t h e  remairider 
of the  intended message is conveyed through t h e  
v i s u a l  system, 



3. The a l t e r n a t i v e  t o  psychological  and philo- 
sophica l  reductionism 

One might ob jec t  t h a t  a l l  these  d i f f e r e n t  
types  of e p t i t i e s  should be  reduced by the  theory 
of conceptual s t r u c t u r e  t o  concurrences of 
physical  o b j e c t s  over  time (a four-dimensional 
ppace-time map, fof  qxample), and t h a t  such en- 
t i t i e s  as p l aces  and events  should play only a 
d e r i v a t i v e  r o l e  i n  l i n g u f s t i c  semantics. But 
such a view genera l ly  assumes t h a t  t h e  psycho- 
l ~ g i c a l  no t ion  t h i n s  can be f a i r l y  simply 
co r r e l a t ed  wi th  physical  o b j e c t s  v i a  p a t t e r n s  
of r e t i n a l  s t imulat ion;  and t h i s  assumption is 
pa t en t ly  f a l s e .  Most of  t h e  l i t e x a t u r e  of per- 
cept ion is concerned with how w e  manage t h e  re- 
markable f e a t  of construing the  world as f u l l  of  
more o r  less s t a b l e  th ings ,  giverl cons tan t ly  
s h i f t i n g  p a t t e r n s  of r e t i n a l  s t imula t ion ,  and 
with how t h e  th ings  we see are o r  are no t  corre-  
l a t e d  wi th  a c t u a l  physical  f a c t s .  It's no t  easy. 

What aeems t o  m e  8 more productive approach 
is t o  abandon the  goa l  of reduc t ion  and t o  c la im 
t h a t  t h e  types  of e n t i t i e s  r e f e r r e d  t o  by the  
anapkoric exp rewions  i n  (1)- (7) a r e  a l l  present  
a s  pr imi t ives  of conceptual s t r u c t u r e .  Eormally, 
t h i s  means t n a t  t h e  well-fonmedness r u l e s  f b r  
conceptual s t r u d t u r e  must a l low f o r  f i g u r a l  
expressions which correspond t o  each type. Fur- 
thermore, t h e  well-formedness rules must provide 
an a lgebra  of r e l a t i onsh ips  among the types: a 
thing can be i n  a place,  an event  may have a 
c e r t a i n  number of th ings  and ? l aces  as cons t i -  
t uen t s ,  some events  cons is t  of  an a c t i o n  performed 
by a t h ing  ( the agent) ,  and s o  fo r th .  Vnder t h i s  
approach, l i n g u i s t i c  semantics i s  no t  concerned 
with reducing out  events, places ,  and so f o r t h ,  
but  with c l a r i f y i n g  t h e i r  psychological  h a t u r e  and 
with showing how they a r e  expressed s y n t a c t i c a l l y  
and l e x i c a l l y .  

If any reduct ion is t o  t ake  place,  it w i l l  
be i n  the  theory of perception,  which now must 
expla in  t h e  r e l a t i o n  of r e t i n a l  ( a ~ d  audi tory ,  e tc . )  
s t i m u l i  t o  event- and place-perception as w e l l  
as,  thing-perceptdon, If t h i s  view is c o r t e c t ,  
one would expect t hese  o t h e r  a spec t s  of percept ion 
t o  have many of t h e  same g e s t a l t  p r o p e r t i e s  a s  
thing-perception, dependenct on proximity, clo- 
'sure, "good form," and s o  f o r t h .  I n  f a c t ,  t he  
few p ieces  of work I know of on percept ion of 
e n t i t i e s  o t h e r  than th ings  (Michotte (1954) on 
causat ion,  Jenkins ,  Wald, and P i t  tenger  (1976) 
on events ,  remarks of U e x  (1947, pp. 89-90) 
on temporal groupinp] do r evea l  J u s t  what w e  are 
l e d  t o  ewe-cr, TMs suggests  t h a t  t ha re  is no 
fundammtal new d i f f i c u l t y  f o r  percept iou i n  
admittang e n t i t i e s  o ther  than th ings  i n t o  concep- 
t u a l  s tma tu re - - ju s t  more of  t h e  o ld  problem of 
how w e  p ~ c e i v e  anything a t  a l l .  

The Hrgwaent of s e c t i o n  2 a l s o  e x p l i c i t l y  
addresses  dbe important ph i losophica l  i s aue  of t h e  
on to log ica l  Wmmitrnent of n a t u r a l  language 
semantics: what e n t i t i e s  should semantic theory 
allow language t o  t a l k  about? The predominaflt 
ph i losophica l  t r a d i t i o n ,  modeling i t s e l f  a f t e r  
mathematics, tries t o  minimize p r imi t ives  and 
axioms. ( I t  is perhaps no t  i n s i g n i f i c a n t  t h a t  
Frege and Russel l ,  t h e  founders of  mddern l o g i c ,  
were most deeply concerned wi th  foundat ions  of 
mathematics.) Thus l o g i c i a n s  mostly confirm them- 
s e l v e s  t o  semantic systems which conta in  only 

th ings  and sets as p r imi t ive  on to log ica l  types. 
A few, such as Davideon (1967, 1969), have t r i e d  
t o  argue t h a t  events  and actiorlle gre necessary  
as w e l l .  But Davidaon himself has some qualms 
about euch e n t i t i e s ,  because c r i t e r i a  of indivi-  
duat ion are n o t  easy t o  def ine.  

The view of language taken here, however, 
t akes  t h e  on to log ica l  commitment of n a t u r a l  
language laemantics n o t  t o  be  a quest ion of 
elegance,  but an empir ical  question: e h a t  poss ib le  
o n t o l o g i c a ~  types  a r e  ~ s y c h o l o g i c a l l y  r e a l ?  The 
argment presented here ,  based on t h e  i n t e r a c t i o n  
of language and v i s u a l  experience,  provides simple 
prel iminary evidence f o r  a r e l a t i v e l y  r i c h  onto- 
logy. A s  f u r t h e r  j u s t i f i c a t i o n ,  one would hope 
t o  show t h a t  t h i s  ontology is necessary on ba th  
language-internal and percept ion- internal  grounds 
independently. (Jackendof f (1978) kives l inguis -  
t ic  arguments t o  j u s t i f y  t h e  no t ion  place.)  One 
would a l s o  hope t o  come t o  term wi th  t h e  philo- 
sophica l  t r a d i t i o n s  concerning reference,  which 
w i l l  be d r a s t i c a l l y  a f f e c t e d  by the expansion. 
I a m  not prepared t o  r econs t ruc t  t h e  e n t i r e  edi- 
f i c e  a t  t h i s  point ;  some arguments w i l l  appear 
i n  Jackendoff ( i n  preparat ion) .  

4. Conclusion 

The main argument of t h i s  paper combined 
perceptual  and l i n g u i s t i c  evidence t o  show t h a t  
f i g u r a l  express ions  i n  conceptual s t r u c t u r e  
must inc lude  e n t i t i e s  of a g r e a t  number of 
on to log ica l  types ,  I take  t h i s  to be a prototype 
f o r  a novel s o r t  of l i n g u i s t i c  argumentation-- 
one t h a t  treats d e s c r i p t i v e  semantics a s  funda- 
mentally a psychological  r a t h e r  than l o g i c a l  
d i s c i p l i n e ,  andwhich  seeks t o  account for the  
na ture  of thought and of human experience through 
grammatical s t r u c t u r e .  I@ is n c t  c l e a r  t h a t  t h i s  
i s  l i n g u i s t i c s  An t h e  usua l  sense any more. Rather  
i t  is an at tempt  t o  use  l i n g u i s t i c  theory a s  a 
t o o l  ~f cogn i t i ve  psychology. This seems t o  m e  
t o  be  a promising way t o  go. 
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T h e r e  h a s  J o n g  b e e n  c o n s i d e r a b l e  
c o n t r o v e r s y  o v e r  t h e  o n t o l o g i c a l  s t a s u s  
o f  m e n t a l  i a a g e a .  Most r e c e n t l y ,  members 
o f  t h e  A . X .  communi ty  h a v e  a r g u e d  f o r  t h e  
s u f f i c i e n c y  of " p r o p o s i t i o n a l  
r e p r e r e n t a t i o n *  a n d  h a v e  r e s i s t e d  t h e  
n o t i o n  t h a t  o t h e r  sor ts  o f  
r e p r e s e n t a t i o n s  are f u n c t i o n a l  i n  t h e  
human m i n d *  The p u r p o s e  o f  t h i s  p a p e r  i s  
t o  r e v i e w  w h a t  I t a k e  to b e  t h e  best  
e v i d e n c e  t h a t  i m a g e s  a re  d i s t i n c t  
f u n c t i o n a l  r e p r e s e n t a t i o n s  i n  human 
memory. B e f o r e  r e v i e w i n g  t h e s e  d a t a ,  
h o w e v e r ,  I o f f e r  a  p r e l i m i n a r y  d e f f n i t i o n  
o f  w h a t  I mean by a  - v i s u a l  m e n t a l  
imaqe ."  T h i s  d e f r n i b i o n  arises o u t  of 
t h e  " c a t h o d e  r a y  t u b e M  m e t a p h o r  
o r i g i n a l l y  i n t r o d u c e d  i n  K o s s l y n  ( 1 9 7 4 ,  
1 9 7 5 ,  1 9 7 6 )  a n d  l a t e r  i m p l e m e n t e d  i n  a 
c o m p u t e r  s i m u l a t i o n  by  K o s s l y n  6 S h w a r t z  
( 1 9 7 7 a ,  i n  p r e s s ) .  Qn t h i s  v i e w ,  imqgea  
a r e  e p t i a l  r e p r e s e n t a t i o w s  i n  a c t i v e  
memory g e n e r a t e d  f r o m  more  a b s t r a c t  
r e p r e s e n t a t i o n 0  i n  Long- te rm memory; 
t h e s e  s p a t i a l  r e p r e d e n t a t i o n s  a r e  a b l -  t o  
be i ~ t e r p r e t e d  ( " i n s p e c t e d n )  b y  
p r o c e d u r e s  t h a t  c l a 3 s i f y  went i n t o  
v a r i o u s  s e m a n t i c  c a t e s o r i e s .  

p r o p e r t y  i m p l i e s  t h a t  image 
r e p r e s e n t a t i o n s  a r e  b o t h  m e m a n t i c a l l y  a n d  
s y n t a c t i c a l l y  @ d e n s e n  o r  
* u n d i f f e r e n t i a t e d n  i n  t h e  e x t r e m e  
(Goodman, 1 9 6 8 ,  pa 1 3 6  f f . 1 .  F o r  
e x a m p l e ,  a r e a d i n q  o n  a  t i r e  p r e s s u r e  
q a u q e  i s  a n  a n a l o g u e  r e p r e s e n t a t i o n  t o  
some e f c t e n t ,  b e c a u s e  e v e r y  r e a d i n g  a l o n g  
t h e  c o n t i n u o u s  scale  h a s  m e a n i n g  ( a n d  so  
i t  is  s e m a n t i c a l l y  i 3 e n s e ) t  i f  t h e  g a u q e  
h a d  a n  t n f i n i t y  o f  mark inqm ob 
p o u n d s - p e r - s q u a r e  i n c h ,  t h e  s c a l a  w o u l d  
be s y n t a c t i c a l l y  d e n s e  a n d  r e a d i n g s  o n  it 
w o u l d  be p u r e l y  a n a l a g ~ e .  I n  c p n t r a s t ,  
d i s c r e t e  r e p r e s e n t a t i o n s  are n o t  
s e m a n t i c a l l y  o r  s y n C a c t i c a 1 l y  d e n s e ,  b u t  
a t e  d i f f e r e n t i a t e d  ( i . e . ,  q e p h r a b l e  a n d  
d i s t i n c t ) .  F o r  e x a m p l e ,  e a c h  r e a d i n g  o f  
a d i q i t a l  c l o c k ,  i n  c o n t r a s t  'to the 
t r a d i t i o n a l  d i a l  v a r i e t y ,  i s  e n t i r e l y  
u n a m b i g u o u s  i n  terms of i t s  i d e n t i t y  
( i . e . ,  i s  s y n t a c t i c a l l y  d i s t i n c t )  a n d  i t s  
m e a n i n q  ( i * e * ,  i s  semantically d i s t i n c t ) .  
I m a g e s  a r e  b o t h  s e m a n t i c a l l y  a n d  
s y n t a c i c a l l y  d e n s e .  

2 )  P a r t  a n d  p a r c e l  of t h e  c o n t i n u i t y  
p r o p e r t y  i s  t h e  p r o p e r t y  t h a t  a n g l o p u e  
r e p r e s e n t a t i o n s  are n o t  a r b i t r a r i l y  

I& p r e l i m i n a r y  daf  i n i t i o n  v i s u a l  related t o  t h e i r  r e f e r e n t s .  B e c a u s e  
m e n t a l  image  a n a l o g u e  q e p r e s e n t a t i o n s  can be a r r a n g e d  

I w i s h  t o  d e f i n e  a W v i s u a l  m e n t a l  o n  a c o n t i n u u m  (e.g.,  o f  s i z e ) ,  a e y m b o l  
i m a g e n  i n  terms o f  f i v e  b a s i c  k i n d s  o f  
p r o p e r t i e s .  Images a r e  o f t e n  
d i s t i n g u i s h e d  f r o m  more d i s c r e t e ,  
p r o p o s i t i o n a l  or l i n g u i s t i c  
r e p r e s e n t a t i o n s  b e c a u s e  t h e y  s u p p o s e d l y  
h a 3 e  " a n a l o g u e w  p r o p e r t i d s .  Thud t h e  
first t w o  p $ o p e r t i e s  n o t e d  below d e s c r i b e  
a n a l o g u e  r e p r e s e n t a t i o n s  as a c b a e s .  
Goodman ( 1 9 6 8 1 ,  P a l m e r  ( i n  press) ,  
S h e p a r d  ( 1 9 7 5 1 ,  Sloman ( 1 9 7 5 ) ,  a n d  o t h e r s  
h a v e  p r o v i d e d  i n f o r m a t i v e  a n d  d e t a i l e d  
d i s c u s s i o n s  of r e l e v a n c e  h e r e ,  a n d  I w i l l  
d r a w  f r e e l y  o n  t h e s e  s o u r c e s  i n  t h e  
p r e s a n t  d i s c u s s i o n .  

1 )  Imaqes c a n  c a p t u r e  c o n t i n u o u s  
v a r i a t i o n s  i n  s h a p e .  T h i s  c o n t i n u i t y  

i n d i c a t i n g  a v a l u e  f a l t i n g  b e t w e e n  two 
o t h e r e  ( e .g . ,  a n  i n t e r m e d i a t e  s i c s )  m u s t  
r e f e r  to a v a l u a  of t h e  r e f e r e n t  f a l l i n g  
b e t w e e n  &he two i n d i c a t e d  b y  t h e  others 
(e~q., a n  object d i n t e r m e d i a t e  site), 
Hence ,  u n l i k e  d l a c r a t e  r e p r e s e n t a t i o n s ,  
any g i v e n  a n a l o g u e  r e p r e a e n t a k i o n  cannot 
be a s s i g n e d  a n  a r b i t r a r y  m e a n i n g  (thla 
p o i n t  wae f i r s t  b r o u q h t  t o  my a t t e n t i o n  
b y  W i l k i n s ,  1977). 

B e c a u s e  of t 6 Y s  require men^, 
p o r t i o n s  o f  images o f  s u r f a c e s  o r  objec ts  
( i n v o l v i n g  t w o  or t h r e e  d i m e n s i o n s )  bear 
a  a n e - t o - o n e  s t r u c t u r a l  i s o m o r p h i s m  to 
t h e  c o r r e s p o n d i n g  p o r t i o n s  of t h e  
r e f e r e n t .  T h a t  i 6 ,  p o r t i o n s  o f  t h e  
r e p r e s e n t a t i o n  c o r r e s p o n d P t o  p o r t i o n s  of 
the r e f e r e n * ,  a n d  t h e  s p a t i a l  r e l a t i o n s  
b e t w e e n  ~ o r t i o n s  o f  t h e  r e f e r e n t  a r e  - 

The work r e p o r t e d  h e r e  wag s u p p o r t e d  p r e s e r v e d  i n  t h e  image. T h i s  p r o p e r t y  
b y  NSP G r a n t s  B N s  76-16987 a n d  BNS 77-21782* ha, b e e n  d e s c r i b e d  by S h e p a r d  (19?5)  a s  
I w i s h  t o  t h a n k  W i l l a  Roude r  for  h e r  a s s k s t 4 n c e a n  n a b s t r a c e  fqrst-order i o o m o r ~ h i s m . ~  I n  
i n  p r e p a r i n g  t h e  r n a n u s o r i p t .  



this came, t h e r e  is n o t  a  q e n u i n e  
f i r s t - o r d e r  i s o m o r p h i s m ,  where  a t r i a n g l e  
i s  a c t u a l l y  r e p r e s e n t e d  by mamething 
t r i a n g u l a r  i n  t h e  b r a i n ,  b u t  t h e r e  i s  a  
more a b s t r a c t  i somorph iam where a 
t r i a n g l e  i s  r e p r s m e n t e d  by a  at o f  
r e p r e s e n t a t i o n s  c o r r e s p o n d i n q  t o  t h e  
v e r t i c e s  a n d  s i d e 8  s t a n d i n g  i n  t h e  p r o p e r  
r e l a t i o n s -  Thus  i m a g e s  d e p i c t ,  n o t  
describe. w h i i e  any  symbol c a n  b e  u s e d  
t o  r e p r e s e n t  mr o b j e c t  o r  p a r t  t h e r e o f  i n  
a d e g c r i p t i o n ,  t h e  p a r t i c u l a r  
r e p r e r a n t a t i o n  o f  such i n  a n  image i s  
c o n e t r a l  ned by o t h e r  
r e p r e 8 e n t a t i o n r - - q i v e n  t h a t  t h e  
i n t e r p o r k i o n  e p a t i a l  r e l a t i o n s  m u s t  be 
r e t a i n e d  i n  t h e  imaqe r e p t e e e n t a t i o n .  

%he f o l l o w i n g  t h r e e  a d d i t i o n a l  
p r o ~ e r t i e s  f o l l o w  f rom o u r  CRT metaphor :  

' 3 )  Images o c c u r  i n  a s p a t i a l  medium 
t h a t  ia e q u i v a l e n t  to a E u c l i d e a n  
c o o r d i n a t e  s p a c e -  T h i s  d o e s  n o t  mean 
that t h e r e  i s  l i t e r a l l y  a s c r e e n  i n  the 
headma R a t h e r , ,  l o c a t i o n s  a r e  a c c e s s e d  
s u c h  t h a ' t  t h e  s p a t i a l  p r o p e r t i e s  o f  
p h y a i c a l  s p a c e  are p r e s e r v e d .  A p e r f e c t  
e x a m p l e  o f  t h i r  i s  a s i m p l e  
t w o - d i m a n s i o p a l  a r r a y  s t o r e d  i n  a  
c o m p u t e r ' s  acmoryr T h e r e  i s  no p h y s i c a l  
m a t r i x  i n  t h e  memory b a n k s ,  but b q c a u s e  
o f  t h e  way in which ce l l s  are r e t r i e v e d  
o n e  c a n  s e n s i b l y  s p e a k  o f  t h e  i n t e r - c g l l  
r e l a t i o n s  i n  terms o f  a d j a c e n c y ,  
d i s t a n c e ,  and  o t h e r  q e n m e t r i c  p r o p e r t i e s .  

4 )  The same sorts o f  r e p r e s e n t a t i o n s  
t h a t  u n d e r l i e  s u r f a c e  images  a l s o  
u h d e r l i e  t h e  c o m r e s p o n d i n g  p e r c e p t s .  
Hence,  i n  a d d i t i o n  t o  r e g i s t e r i n g  s p a t i a l  
p r o p e r t i e s  l i k e  t h o s e  of p i c t u r e s ,  imaqes  
d e p i c t  s u r f s e e  p r o p e r t i e s  o f  o b j e q t e  
l i k e  t e x t u r e  and c o l o r .  Thus ,  a l t h o u g h  
t h e  i a a g e  i tself  i s  n o t  m o t t l e d ,  or 
g r e e n ,  or l a r g e  o r  s m a l l ,  i t  c a n  
r e p r e s e n t  s u c h  p r ~ p e r t b e r  i n  t h e  same way 
they a r e  r e p r e s e n t e d  i n  o u r  p e r c e p t s .  
T h a t  i e ,  t h e  imaqe r e p r e s e n t a t i o n s  mus t  
be a b l e  t a  attain m t a t e s  t h a t  p r o d u c e  t h e  
Qualia, t h e  e x p e r i e n c e  of s e e i n q  t e x t u r e ,  - 
c o l o r ,  siZe and s o  on. 

5 )  F i n a l l y ,  by d i n t  of the 
s t r u c t u r a l  i d e n t i t y  of imaqe 
z e p r e e e n t a t i o n s  and those u n d e r l y i n g  t h e  
cor reepondAng p e r c e p t ,  irnaqes may be 
a p n r o p r ' i a t e l y  p r o c e s s e d  by mechanisms 
u s u a l l y  r e c r u i t e d  only d q r i n g  
l i k e ~ q o d a l i t y  p e r c e p t i o n -  For  e x a m p l e ,  
o n e  mag e v a l u a t e  a n  i m a g e  i n  terms of i t s  
w s i z e "  f i .e . ,  b e i n g  d e p i c t e d o - t h e  
r e p r e s e n t a t i o n  L a s e l f  As n e i t h e r  l a r q e  
n o r  smal l )  i n  t h e  same way o n e  would 
e v a l u a t e  t h e  r e p r e s b n t a t i o n  e w k e d  w h i l e  
a c t u a l l y  s e e i n g  t h e  o b j e c t .  

Imaqes,  t h e n ,  s h a r e  v i r t u a l l y  a11 
t h e  p r o p e r t i e s  of p e r c e p t e ,  as opposed t o  
p r o w r t i e s  o f  p i c t u r e s  o r  objects  
t h e m s e l v e s .  I r e f r a i n  f rom making  a  

i. Althodgh there c o u l d  be, i f  i m a q e s  
o c c u r  a s  t o p o q r a p h i c  p r o j e c t i o n s  on t h e  
s u r f a c e  of t h e  cortex; t h i s  k i n d  af space 
i e  a e u b n e t  o f  t h e  o n e  I am d e f i n i n a  
h e r e  , however. 

c o m p l e t a  i d e n t i t y  because of  a c r u c i a l  
d i f f e r e n c e s  P e r c e p t u a l  r e p r e s e n t a t i o n s  
a re  a d r i v e n u  f  xom t h e  p e r i p h e r y ,  whsrsar 
i m a g e s  a r e  moreho$ Sormsd f rom menorv* 
Hence ,  i n  both ease8 t h e r e  may be 
p a r t i c u l a r  k f n d n  of n c a p a c f t y  
l i m i t a t i o n s *  t h a t  i n f l u e n c e  p r o p e r t i e s  of 
t h e  r e p r e s e n t a t i o n .  F o r  example  ( a n d  
t h i s  i a  a n  e m p i b i c a l  q u e s t i o n ) ,  imagau 
may be c Q R r s e r  and less  d e t a i l C d  t h a n  t h e  
c o r r e a p o n d i n q  p e r c e p t  b e c a u s e  o f  memory 
c a p a c i t y  limits. 

T h e s e  p r q p e x t i s e  of  imaqes c a n  be 
f u r t h e r  u n d s r e t o a d  i n  c o n t r a r t  t o  
p r o p e r t i e s  of " p r o p o a i t i o n a l Y  
r e p r e s e n t a t i o n s .  C o n s i d e r  t h e  t w o  
r e p r e u e n t a t i o n a  of a  b a l l  on a  box  
I l l u s t r a t e d  i n  F i g u r e  1. A p r o p o a i t f o n a l  
r e p r e s e n t a t i o 5  must  have: 1 )  a f u n & t i o p  
o r  r e l a t i a n t  2 )  a t  l e a s t  one  a r g u m e a t t  3 )  
r u l e s  of f o r r n a t f o n r  a n d  d )  a t r u t h  v a l u e .  

ON (BOX, BALL) 

Flgure 1. Two representations of a ball on a box. 

In c o n t r a s t :  
1)  Images  d o  n o t  c o n t a i n  

i d e n t i f i a b l y  d i s t i n c t  r e l a t i o n s 8  
r e l & t i o n s  o n l y  emerge  from t h e  
c o n g l o m e r a t e  df t h e  component6 b e i n q  
r e p r e s e d t e d  tosether* Thus ,  one n e e d s  
t w o  components  b e f o r e  a  r e l a t i o n  l i k e  
"on"  c a n  be r e p r e s e n t e d .  

2 )  Images do n o t  c o n t a i n  a r g u m e n t s .  
The components  of a n  image are n o t  
d i s c r e t e  e n t i t i e s  t h a t  c a n  be  r e l a t e d  
t o g e t h e r  i n  p r e c i s e  ways*  The box, f o r  
sxanple, c a n  be decomposed i n t o  faces, 
 edge^ a n d  s o  on--and t h e s e  a re  c e r t a i n l y  
n o t  a r g u m e n t s  i n  a n d  o f  t h e m s e l v e s .  

3 )  Imaqes do  wot  seem to have a  
s y n t a x  ( e x c e p t  p e r h a p s  i n  the r o u q h e ~ t  
s e h s e ) .  T h a t  i s ,  a r e l a t i o n  l ik'e  * o n Y  
r e q u i r e s  two argurnefies in o r d e r  t o  create, 
a w e l l - f o r m e d  p r o p o s i t i o n ;  *on box" i s  a n  
u n a c c e p t a b l e  f r a g m e n t .  I n  c o ' n t r a s t ,  a n y  
s y n t a x  d i c t a t i n g  " w e l l - f o r m e d n e s s *  of 
p i c t u r e s  o r  images will p r o b a b l y  depend  
on  eoma s o r t  of i n t e r a c t i o n  w i t h  a 
m e s m a n t i c  c o h p o n e n t r U  will d e p e n d  on what  
a n  i a a g e  i s  s u p p o s e d  to be a n  i m a g e  of 
A s  we a l l  know, * i m p o s s i b l e  p i c t u r e s m  a r e  
created t e g u l a r l y  ( e ~ q . ,  by artists such 
a s  E u c b e r ) ,  a n d  r u l e s  t h a t  g o v e r n  t h e  
n a t u r e  of o b j e c t s  i n  t h e  w o r l d  may n o t  



n s c e a s a r i l y  c o n s t r a i n  t h e  t h i n q a  t h a t  one 
c a n  depict i n  a p i c t u r e .  

A )  F i t  a l l y ,  u n l i k e  a  p r b p o % i t i o n ,  a n  
image d o e s  n o t  have a t r u t h  v a l u e .  I n  
fact, an W i t t g e n s t e i n  ( 1 9 5 3 )  p o i n t e d  out,  
t h e r e  i r  n o t b i n g  i n t r i n s i c  i n  a p i c t u r e  
o f  a  m a n  w a l k i n g  up a h i l l  t h a t  p r e v e n t s  
one from i n t e x p r e t i n q  it  a s  a p i c t u r e  of  
a man m l i d i n g  d o w n h i l l  b a c k w a r d s -  The 
maan inq  pf  a n  image,  and h e n c e  i t s  t r u t h  
v a l u e ,  are a s s i g n e d  by p r o c e s s e s  t h a t  
work o v e r  t h e  r e p r e s e n t a t i o n  and  a r e  n o t  
i n h e r e n t  &n t h e  r e p z q s e n t a t i o n  i t s e l f .  
20  0 F i v e  p l a s s e ~  Of e r n ~ i r i c a l  f ind-  - 
r u p p o r t i n q  the f p n c t i a n a $  r e a l i t y  af - 
v i G u e 1  month1  imaaes 
2.1 E x p e r i m e n t s  on s c a n n i n g  v i r u s 1  - -- -. -- 

ilnaqgs 
A k e y  p r o p e r t y  of  i m a g e s  i s  t h a t  

t h e y  embody s p a t i a l  e x t e n t .  I f  i m a g e s  
a r e  f u n c t i o n a l ,  t h e n ,  w e  a h o u l d  e x p e c t  
t h i s  p r o p e r t y  t o  a f f e c t  some f o r m s  o f  
p r o c e s s i n g  t h a t  i n v o l v e  u s i n g  i tnagas.  
K o s s l y n r  B a l l ,  P R e i s a r  ( 1 9 7 8 )  r e p o r t  a  
number o f  e x p e r i m e n t 8  t h a t  d e m o n s t r a t e  
t h a t  more t i m e  i s  r e q u i r e d  t o  s c a n  
f u r t h e r  d i s t a n c e s  a c r o s s  m e n t a l  imaqes .  
I n  one  s t u d y ,  p e o p l e  imaqed a map 
c o n t a i n i n g  s e v e n  l o c a t i o n s  a n d  acann.ed 
be tween  a l l  p o s s i b l e  ? a h a  o f  l o c a t i o n s .  
Time t o  s c a n  i n c r e a s e d  l i n e a r l y  w i t h  
increasing d i s t a n c e  be tween  t h e  21  
p o s s i b l e  p a i r s  of L o c a t i o n s ,  e a c h  o f  
w h i c h  was s e p a r a t e d  by a u n i q u e  d i s t a n c e .  
There were n o  e f f e c t s  o f  d i ' s t a n c e  i n  a  
c o n t r o l  c o n d i t i o n  waexe s u b j e c t s  f o c u s e d  
o n  a l p c a t i o n  i n  t h e  image b u t  t h e n  
s i m p l y  d e c i d e d  w h e t h e r  a n o t h e r  o b j e c t  was  
p P e s e n t ,  w i t h o u t  b e i n g  a s k e d  t o  s c a n  t o  
h h a t  l o c ~ t & o m .  

Th a n o t h e r  e x p e r i m e n t ,  p e o p l e  imaqed 
s c h e m a t i c  faces w h e r e i n  t h e  e y e s  were 
e i t h e r  l i g h t  or d a r k  a n d  l o c a t e d  a i t h e r  
3, 4 ,  or 5 i n c h e s  above t h e  moutht  i n  a l l  
o t h e r  reapects  t h e  f a c e s  wexe i d e n t i c a l .  
A f t e r  a  g i v e n  f a c e  h a d  been removed,  a 
s u b j e c t  was a s k e d  t o  f o c u s  on t h e  mouth 
a n d  t h e n  t o  i n a q e  t h e  f a c e  a s  larqe a s  
p o s s i b l e  w i t h o u t  i t  s e e m i n g  to o v e r f l o w ,  
o r  i n a q e  it h a l f  of this s i z e r  o r  imsqe  
i t  s o  l a r g e  s u b j e c t i v e l y  t h a t  o n l y  t h e  
mouth  was l e f t  v i s i b l e  i n  t h e  imaqe.  
F o l l o w i n g  this, t h e  word * l i q h t w  o r  
* d a r k n  wag pxeaenaed.  A s  soon a s  either 
word had occurred, the subject wa8 t o  
" g l a q c s  u p Y  t o  t h e  e y e s  of the imaged 
f a c e  and  see w h e t h e t  o x  n o t  t h e y  were 
a p p r o p s i h t e l y  d e s c r i b e d  by t h e  word. 
Time to j u d g e  w h e t h e r  t h e  e y e s  were l i q h t  
or  dadk i n c r e a s e d  1 i n e a r P y  w i t h  d i u w n c e  
f r o m  t h e  mouth.  F u r t h e r ,  o v e r a l l  
s c a n n i n g  t i m e s  were  r e d u c e d  when p e o p l e  
w e r e  a s k e d  t o  " s h r i n k a  a n  imaged  f a c e  
m e n t a l l y  p r r o r  t o  Bcann inq  it, and times 
were i n c r e a s e d  when s u b y e c t s  "expandedn  a 
f a c e  b e f o r e  s c a n n i n g .  These r c b u l t s  a r e  
d i f f i c u l t  t o  e z p l a i n  if images a r e  s i m p l e  
* a b e t r a c t  p r o p b s i t k o n a l *  l i s t  s t r u c t u r e s ,  
b u t  f o l l o w  n s t u * a l l y  i f  images a r e  
s p a t i a l  r e p r e m e n h a t i o n s  that p r e s e r v e  
m e t r i c  d i s t a n c e  i n f o r m a t i o n *  

2.2 U e a s u r i n g  t& vimuak a n q l e  g - 
m i n d ' s  - 

The n a t i o n  t h a t  i a a g e ~  embody 
s p a t i a l  e x t e n t  S u g q s ~ t a  t h a t  t h e y  may 
h a v e  s p a t i a l  b o u n d a r i e s ;  a f t e r  a l l ,  t h e y  
do n o t  e x t e n d  on i n d e f i n i t e l y .  I f  images 
o c c u r  i n  a  s p a t i a l  r e p r e r e n t a t i o n a l  
medium, then t h e i r  maximal  s p a t i a l  extent 
may b e  c o n s t r a i n e d  by  t h e  e x t e n t  o f  the 
medium i t s e l f .  l o a s l y n  ( i n  p r e m s )  usad 
t h e  f o l l o w i n g  parad igm i n  a n  attempt to 
t e a t  t h i s  idear P e o p l e  w e r e  asked t o  
image a n  object a s  i f  it were b e i n q  seen 
f r o m  v e r y  f a r  away. Then,  t h b y  were 
a s k e d  t o  i m a g i n e  w a l k i n g  t o w a t d s  t h e  
ob j ec t  and were a s k e d  i f  i t  a p p e a r e d  to 
loom l a r q e x ;  a l l  s u b j e c t s  r e p o r t e d  t h a t  
i t  d i d  ( o f  t h e  nubjecto who could do &he 
t a s k  a t  a l l ,  wh ich  was usually only a b o u t  
8 0 %  of  the people t e n t e d ) .  Further ,  
t h e s e  s u b j s c t s  c l a i m e d  t h a t  t h e  image  
loomed so large a t  one point t h a t  i t  
seemed to n o v e r f l o w . *  A t  t h i s  p o i n t ,  t h e  
s u b j e c t  was t o  " u t o p *  i n  h i s / h e x  m e n t a l  
walk and  to e s t i m a t e  haw ear away t h e  
o b j e c t  would be if e / h e  were a c t u a l l y  
s e e i n g  it a t  t h a t  s u b j e c t i v e  s i z e .  We 
d i d  t h i s  basic e x p e r i m e n t  i n  a v a r i e t y  of 
ways ,  h a v i n g  s u b j e c t s  image v a r i o u m  s o r t s  
o f  p i c t u r e s  o r  i m a g e  a n i m a l s  when q i v e n  
j u s t  t h e i r  name8 a n d  s i z e s ;  i n  a d d i t i o n ,  
s u b j e c t u  e s t i m a t e d  d i s t a n c e  by  v e r b a l l y  
h s s e s s i n g  f e e t  a n d  i n c h e s  o r  r e s p o n d e d  by 
moving a t r i p o d  a p p a r a t u s  t h e  a p p r o p r i a t e  
d i s t a n c e  from a  b l a n k  w a l l *  

If i m a q e s  o c c u r  i n  a  s p a t i a l l y  
c o n s t r a i n e d  medium, t h e n  the  l a r q e r  t h e  
imaged  o b j e c t ,  the f u x t h e r  away it s h o u l d  
seem a t  t h e  p o i n t  o f  o v e r f l a w .  I n  
a d d i t i o n ,  a  c o n s t a n t  a n g l e  s h o u l d  be  
s u b t e n d e d  by the imaged bbjecte ( w h i c h  
r a n g e d  i n  a c t u a l  s i z e )  a t  t h e  p o i n t  of 
o v e r f l o w .  U s i n g  s i m p l e  t r i q o n o m e t r y ,  w e  
were a b l e  t o  compute t h e  ' v i s u a l  a n g l e  of 
t h e  m i n d ' s  eye* f r o m  t h e  e s t i m a t e d  
d i s t a n c e s  a n d  l o n g e s t  a x i s  o f  e a c h  imaged 
object .  I n  a l l  02 o u r  exper imenem,  t h e  
b a s i c  r e s u l t s  were t h e  aamer F i r s t ,  
p e o p l e  a l a i m e d  t h a t  smaller o b j w c t a  
eeemed to overflow a t  nearer apparent 
d i s t a n c e s  t h a h  d i d  l a r g e r  o b j e c t s  ( t h e  
c o r r e l a t i o n  b e t w e e n  o b j e c k  a i z e  a n d  
d i e t a n c e  was a l w a y q  vety h i g h ) #  a n d  
d i s t a n c e  u s u a l l y  i n c r e a s e d  l i n e a r l y  w i t h  
s i z e  of t h e  imaqed  object -  Second, t h e  
c a l c u l a t e d  * v i s u a l  a n g l e n  a t  t h e  p o i n t  of 
o v e r f l o w  r e m a i n e d  c o n s t a n t  f o r  
d i f f e r e n t - s i t e d  objects  wMen subjects 
imaqed  p i c t u r e s  o r  o b j e c t a  t h a t  h a d  ) u s t  
b e e n  p r e s e n t e d .  The a c t u a l  s i z e  of t h e  
a n g l e  v a r i e d ,  h o v s v e r ,  d e p e n d i n g  o n  
i n s t r u c t i o n s t  More s t h i n g e n t  d e f i n i t i o n 8  
o f  Y o v e r f l o w *  r e s u l t e d  i n  smaller a n g l e s .  

T h e s e  l a s t  f i n d i n g s  I m p l y  t h a t  i m a g e s  do 
n o t  o v e r f l o w  a t  a d i s t i n c t  p o i n t ,  but 
seem t o  f a d e  of g r g d u a l l y  t o w a r d s  the 
p e r i p h e r y -  ( T h e  b e s t  e s t i m a t e  of the 
m a s i a a l  a n g l e  s u b t a n d e d  b y  a n  i n P g e  w h i l e  
s t i l l  r s m a i n k n q  e n t i r e l y  v i s i b l e  eeemed 
t o  b e  a r o u n d  20 d e g r e e s . )  

I n  a n o t h e r  e x p e r i m e n t ,  w e  a s k e d  



p e o p l a  t o  s c a n  images of  l i n e s  r u b t e n d l n q  
d i f f e r e n t  amountm of v i s u a l  a r c  and  wa 
& a l c u l a t e d  how many muec wexe r e q u i r e d  t o  
eaan each degree. These p e o p l e  a180 
ecanhed  a n  image of a l i n e  t h e y  had 
c o n s t r u c t e d  t o  be a 3  long a s  p o s s i b l e  
w i t h o u t  e f  ther e n 4  over f lowingl l  The 
v i s u a l  a r c  sub tended  by t h i s  " l o n g e a t  
p o s s i b l e  non-ovsrf  lowing  l i n e  w a s  
i n f e r r e d  f r o m  t h e  t ime  r e q u i r e d  t o  s c a n  
a c r o s s  i t .  T h i s  e s t i m a t e  wa# v e r y  c l o s e  
t o  one o b t a i n e d  u s i n g  t h e  t e c h n i q u e  
d e s c r i b e d  above and t o  one  o b t a i n e d  by 
s i m p l y  s e k i n g  p e o p l a  t o  i n d i c a t e  t h e  
s u b j e c t i v e  a i e a  of a l o n p e s t  
non-over f lowing  l i n e  b y  h o l d i n g  t h e i r ,  
hands  a p a r t  80 a 8  to span  t h e  l e n g t h  o i  
t h e  l d n g e s t  l i n e *  
2.3 ~ f f e e t s  of s u b j e c t h v e  s i z e  o n  c a s e  

m --- 
p n a b e i n q w  p a r t q  & m e n t a l  imaues  

I f  a s k e d  w h i c h  is  h f q h e r  o f f  t h e  
ground ,  a  h o r s e ' s  knees  or t h e  t i p  of  i t s  
t a i l ,  many people c l a i m  t o  imaqe t h e  
b e a a t  and  t o  ' i n s p e c t Y  t h e  imaqe,  
e v a l u a t i n g  the queried r e l a t S o n .  I t  
h a k e s  s e n s e  t o  s u s p e c t ,  t h e n ,  t h a t  images  
migh t  be a p p r o p r i a t e l y  p r o c e s s e d  by the 
aame sor ts  of c l a s s i f i c a t o r y  procedures 
used i n  c a t a g o r i z i n g  p e r c e p t u a l  
r e p r e s e n t a t i o n s .  I f  so, t h e n  we might  
e x p e c t  c o n s t r a i n t s  t h a t  a f f e c t  e a s e  of 
c l a a s i f y i n q  p a r t s  p e r c e p t u a l l y  also t o  
a f f e c t  e a s e  of imagery c l a s s i f i c a t i o n .  
P a r t s  o f  smaller. o b j e c t s  a r e  "haflder t o  
s e e *  i n  p e r c e p t i o n ,  f o r  example ,  and  a l so  
may be h a r d e r  t o  " s e e a  i n  imaqary*  This 
r e s u l t  was i n  f a c t  o b t a i n e d  ( s e e  Koss lyn ,  
1 9 7 5 ) r  p a r t s  o f  s u b j e c t i v e l y  s m a l l e r  
images  df o b j e c t 8  d i d  r e q u i r e  more t i m e  
to c l a s s i f y  m e n t a l l y  t h a n  d i d  p a r t s  of  
s u b j e c t i v e l y  l a r g e r  imaged o b j e c t s *  I n  
a d d i t i o n ,  s i m p l y  vaxyfnq  the s i z e  of  the 
p a r t  &r a l s o  a f f e c t e d  tinke t o  examine 
a n  image. In t h i s  c a s e ,  s m a l l e r  
p a r t s - - 1 i  ke a c a t ' s  c l a w s - - r e q u i r e d  more 
time t o  see on p n  imaqe than d i d  l a r q e r  
p a r t s - - l i k e  i t s  head. T h l s  l a s t  r e s u 3 $  
w a s  o b t a i n e d  ( K o s s l y n ,  1976)  even  though  
t h e  smallor p a r t s  were  more s t r o n q l y  
a s s o c i a t e d  w i t h  t h e  a n i m a l  i n  q u e s t i o n ,  
and  were more q u i c k l y  v e r x f & e d  a e  
b e l o n q i n q  t o  t h e  a n i m a l  w h e n  imagery  was 
n o t  used (mpore h i g h l y  a s s o c i a t e d  
p r o p e r t i e s  are t y p i c a l l y  a f f i r m e d  a 5  
a p p r o p r i a t e  more q u i c k l y  t h a n  less 
associated one8  i n  s t u d i e s  o f  * s e m a n t i c  
memorya--6ee Smi th ,  Shoben & Rips, 1974 
T h e s e  f i n d i n g s ,  t h e n ,  n o t  o n l y  are  
c o n s i s t e n t  w i t h  t h e  n o t i o n  t h a t  imaqes  
a r e  f u n c t i o n a l  spatial r e p r e s e n t a t i b n s  
t h a t  may be i n t e r p r e t e d  by o t h e r  
p r o c e s s e s ,  b u t  a l s o  serve t o  distinguish 
between p r o c e g s i n g  i m a g i n a l  and 
non- imhgina l  r e p r e e e n t a t i o n s .  
2.4 E f f e c t #  of s u b j e c t i v e  s i z e  g J a t -  - .  - 
memory 

I t  p a r t s  o f  s u b j e c t i v e l y  s m a l l e r  
imaqeu a r e  l e s s  d i s t i n c t ,  t h e n  one miqh t  
e x p e c t  t h a t  t h e  imaged o b j e c t  i t s e l f  
would be  moae d i f f i c u l t  t o  i d e n t i f y .  
Thus,  i f  one a e t u a l l y  e n c b d e s  a  
s u b j e c t i v e l y  small  imaqe i n t o  memory, 

o n r ' a  a b i l i t y  t o  kscall, tiha o b j e c t  l a t e r  ( (  
s h o u l d  be p o o r e r  t h a n  it t h e  imaqe had 
been l a r g e r - - i f  i d  f a c t  the imhqe i t s e l f  
i s  r e c a l l e d  end i n s p e c t e d  when m e  tries 
t o  r e c a l k  t h e  encoded words as o b j e c t s .  
Koss lyn  & Alper  (19771  asked  sub-Jects  Co  
construct inaqee of t h e  o b j e c t $  named by 
p a i r s  of  word^. Sometimes one o f  t h e  
images  was t o  be v e r y  s m a l l  s ~ b j a c t i v e l y  
a n d  sometimes both imaqes  were  t o  be 
"no rma lw  s i t e s .  When a  s u r p r i s e  memory 
test  f o r  t h e  words was l a t e r  
a d m i n i s t e r e d ,  memory was i n  f a a t  worse  i f  
o n e  member o f  a p a i r  i n i t i a l l y  h a d  bead 
imaged a t  a  s u b f e c t i v c ~ y  s m a l l  siz 
T h i s  r e s u l t  wad r e p l i c a t e d  i n  s e v e  
s t u d i e s ,  each  of which c o n t r o l l e d  f o r  
d i f f e r e n t  p o s s i b l e  con found ing8  ( e m s , ,  
less "dep th  of p r o c e s s i n g n  may have  
o c c u r r e d  when p e o p l e  c o n s t r u c t e d  
s u b j e c t i v e l y  s m a l l e r  i m a q e a ) .  
2 . 5  T rans fo rming  v i+uaJ  imaqes, 
llrC 

u G o p e r  h S h e p a r d  1 1 9 7 3 6 ,  1 9 7 3 b )  and 
o t h e r s  have d e m o n s t r a t e d  t h a t  
i n c r e a s i n g l y  more t i m e  i~ r e q u i r e d  when 
o n e  * r o t a t e s n  a  m e n t a l  image t h r o u q h  
p r o g r e s s i v e l y  g r e a t e r  a r c s .  S i m i l a r l y ,  
we h a v e  found t h a t  more t i m e  i s  r e q u i r e d  
t o  expand o r  c o n t r a c t  irnaqes t o  g r e a t e r  
d e q r e e s  (Koss lyn  & Shwar t z ,  1 9 7 7 b ) ,  a a  
d i d  S e k u l a r  & Nash ( 1 9 7 1 ) r  A 
p r o p o s i t i o n l l  model of t h e  sbrt  o f f e r e d  
b y  Gips  (1974)  d o e s  n o t  l e a d  u s  t o  bxpect 
t h e s e  r e s u l t s .  A s p a t i a l  model,  w h e r e i n  
a  p i c t o r i a l  image is t r a n s f o r m e d ,  seems 
to i q p l y  i n  a  s t r a i q h t f o r w a r d  manner t h a t  
images  w i l l  p a s s  t h r o u g h  i n b e r m e d r a t e  
p o s i t i o n s  a s  they a r e  t r a n s f o r m e d ,  qaven 
$ h a t  t h e  same i h a g e  rs b e i n s  r e t a i n e d  and 
p l t o c e S s e d ~  
3.0 Conclusions - 

O n  my v i ew,  t h e  most p a r s i m o n i o u s ,  
s t r a i q h t f o r w a r d  a c c o u n t s  of  a l l  t h e s e  
d a t a  b i l l  fncAade t h e  n o t i o n  t h a t  imaqes  
a r e  f p n c t i o n a l  r e p r e s e n t a t i o n s  i n  human 
memory. I have n o  d o u b t  t h a t  a l t e r - a t i v e  
non-imagery a c c o u n t s  can  be f o r m u l a t e d  
f o r  each  s e t  o f  r e s u l t s ,  b u t  t h e  
c o l l e c t i o n  of e a c h  o f  these i n d i v i d u a l  
a c c o u n t s  will l i k e l y  be  more a 6  hoc ,  post 
h o c  and  cumbersome t h a n  t h e  imaqe ry  
a c c o u n t s .  
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1. Introduction. 

The t ~ p i c  under considerat ion Ln t h i s  confer- 
ence session (viz .  Language and Perception) IS no? 
t h e  one t o  whlch the  g rea te s t  amount of a t t e n t i o n  
has been devoted i n  philosbphy of mlnd and philos- 
ophy of language. There a major concern has been 
t h e  r e l a t i o n  between language and thought. As 
everyone knows there  has been a long standing d i s -  
pute  regarding uhether o r  not it makes sense t o  
view thought as being ca r r l ed  out i n  t h e  medium of 
na tu ra l  language o r  whether sane o ther  form of 
representa t ion  i s  involved, Itrere has not  beea a 
comparable d ispute  over t h e  r e l a t ionsh ip  between 
perception and language. For one th ing  no one t o  
my knowledge has proposed t h a t  perception occurs 
through the  medium of na tu ra l  language (though 
some e a r l y  behavior i s t  wr i t ings  come c lose ,  
e spec ia l ly  I n  respect  t o  memory f o r  perceptual 
events) .  What I propose t o  consider i n  t h l s  
b r i e f  note  a re  soma respec ts  i n  which t h e  lan- 
guage-thought relationship is  s imi l a r  t o  t h e  
language-perception re l a t lonsh lp .  

2. Language and Thought. 

A t  l e a s t  s ince  A r i s t o t l e  the re  has been specu- 
l a t l o n  and argument comernlng the  form (or  lan- 
@age) of thought. Many contemporary philosophers 
(e .g . ,  Quine, S e l l a r s ,  Harman) as  well  a s  some 
pas t  s tudents  of language (e. g . , Whorf, Humbolt) 
be l i eve  t h a t  we think i n  our f toutern  n a t u r a l  
language: tha t  knowing a language i s  being able 
t o  t h m k  i n  i t .  Hdrman l1975) tdkes a s o p h s -  
t i c a t e d  approach t o  t h i s  p o s i t i o n .  He argues 
t h a t  i n  thinking i n  one's spoken language one 
need not parse o r  disamblguage i t - - s i n c e  t h a t  
would ge t  us  i n t o  &he v ic ious  c i r c l e  of  having t o  
parse t h e  thought i n t o  something which i t se l f  
would be a thought and hence i n  need of f u r t h e r  
ana lys is .  I n  Harman1s vlew our thoughts a r e  
ca r r i ed  by "sentences under analysisr1 o r  by am- 
bigui tp- f ree  already analysed sentence s t ruc tu res  
(e.g. ,  P-markers). One problem with t h i s  view i s  
t h a t  it denies the  p o s s i b i l i t y  of thought i n  
animals and pre-verbal chi ldren.  Other d l f f i -  
c u l t i e s  were recognized by psychologists.  In the  
beginmng of t h i s  century t h e  Wurqburg school ,was 
ab le  t o  argue t h a t  much of our  t h ~ R k i n g  was uh- 
conscious. A more modern view (e .g. ,  Paivio,  
1975) t akes  the conscious experience of thoughts 
as occurring i n  language o r  i n  imagery a s  ~ t s  

s t a r t i n g ' p o i n t  and demonstrates by operat ional  
means t h a t  a t  l e a s t  two d l s t i n c t  modes of thought 
need t o  be pos tu la ted ,  Th i s  '!dual code" approach 
i s  q u i t e  widely held tn psychology although i t  i s  
not  p rec i se ly  c l e a r  what i n t r i n s i c  p rope r t i e s  a r e  
being claimed f o r  t h e  imagis t ics  mode ~f thought. 
But more on t h i s  l a t e r .  

My own view, which I have been espousing f o r  
some h a l f  dozen years ,  i s  t h a t  an adequate account 
of t h e  process mder ly lng  thought w i l l  show .it a s  
occurrrng i n  a symbolic'mode which has few o f  t h e  
properties we would riormally ascr ibe  t o  e i t h e r  ' 

n a t u r a l  language or  t o  Images. For example, t he  
veh ic l e  of thought does not  requi re  words (but 
only concepts) nor does it have such i n t r i n s i c  
p rope r t i e s  as s l z e  o r  shape, Rather it consists, 
as do a l l  computations, of the  transformation of 
formal symbollc expressions whose terms a r e  given 
an in t en t iona l  i n t e r p r e t a t i o n  by the  theore t l can ,  
In o the r  words, thought r s  a symbol mahipulation 
process .  Because t h e  d a t a  s t ruc tu res  represent -  
ing tholtghts have a n  i m p l i c i t  syntax and bkcause 
i ts  terms and composite expressions ars ~ n t e r p r e -  
t e d ,  one can think of them as expressions a f  an 
i n t e r n a l  language-Or l lnguacmentis--cal l  ~t 
t lmen ta l e~e r t .  

While the  p a r t i c u l a r  arguments and examples 
I have presented i n  support  of t h i s  posi$ion have 
v a n e d  over t h e  years  t h e  t h p t  of the  argument$ 
has always been a two-pronged one, On t h e  one 
hand I mpintain t h a t  c r l t e r i a  of explanatory 
adequacy requi re  one t o  give an account of c e r t a i n  
s p e c i f i c a l l y  cogn$tive phenomena i n  a manner which 
n e i t h e r  presupposes c e r t a i n  oruc ia l  p rope r t i e s  
which themselves  quire a cognl t i v e  explanat ion,  
nor avoids a complete process explanation (involv- 
lng a reduction t o  p r imi t ive  m e n t a l  operat ions)  by 
a t t r i b u t i n g  c e r t a l n  phenomena t o  I n t r i n s i c  f ea tu res  
of t h e  brain.  On t h e  o t h e r  hand, the  argument has 
always appealed t o  empir ical  evidence. I t  is  t h e  
dual  requirement of meeting explanatory c r l t e r i a  
and empirical evidence t h a t  has ,  f o r  me, been t h e  
b a s i s  of  my r e j e c t i o n  of  spec r f l c  imagis t ic  models 
such as "those of Paivio,  Kosslyn, and Shepard. 

This i$ obviously t h e  wrong forum i n  whlch t o  
contlnue t h l s  debate e spec ia l ly  s idce many of the  
d e t a i l s  a r e  per iphera l  t o  our present concerns. 
Howevex, I do want t o  e l abora te  very b r i e f l y  on 
what. I re fer red  t o  above a s  c r i t e r i a  of  explan- 
a to ry  adequacy s ince  I be l ieve  t h a t  this is the' 
r e a l  crux of %he debate ,  not only over irhagery 
accounts of thought but  a l s o  over some of t h e  



issues about language and perception I want t o  
r a i s e  l a t e r :  Further d e t a i l s  can be found i n  
Pylyshyn (1978a) . 

The issud' about explanatory adequacy is the  
following. P o s i t i v i s t  doc t r ine  not withstanding, 
an explanation of a phenomenon has t o  do more than 
predict  o r  dupl ica te  aspects of the  phenomenon. 
I t  must also e x p l i c r t l y  charac ter ize  the  proper- 
t i e s  of t h e  system by v i r t u e  of which the  observed 
(or predicted) behavior occurs. Since some of 
these proper t ies  a r e  advent i t lous or  ad hoc while 
others a r e  pr incipled,  such a character izat ion i s  
es sen t i a l ,  Furthermore, the account must separate  
propert ies  which a r e  f ixed and universal  from those 
which vary from task t o  task.  To use an analogy 
from logic ,  it must sepayate t h e  contr ibut ion of 
the  notat ion,  t he  logica l  axloms and inference 
ru le s  from the  p a r t l c u l a r  premises used in  der iv-  
ing entailments.  In t h e  case of a process theory 
it i s  not suf f iClent  t o  simply provide a procedure 
which generates behavlor simzlar t o  t h a t  observed 
i n  humans. We must, i n  addi t ion,  e x p l i c i t l y  i so-  
l a t e  those proper t ies  and mechanisms which w i l l  
remain f ixed  over a l l  cognitive processes (the 
underlying system a rch i t ec tu re ) ,  those which can 
vary gradually with learnlng o r  accomodatlon but 
whose component p a r t s  and intermediate s t a t e s  a r e  
not ava i lab le  t o  t h e  whole system (the compiled 
s k l l l s )  , and those which repTesent part-fcular 
methods adopted f o r  p a r t i c u l a r  tasks  o r  which 
represent p a r t i c u l a r  knowledge which the  system 
possesses (and thus which can change f r e e l y ) .  
Furthermore, t h l s  parametrization o r  a t t r i b u t i o n  
of behavlor t o  separate  sources must,be ~ n d i v i d u -  
a l l y  empir ical ly  j u s t ~ f i e d - - e . g , ,  we must show 
tha t  it  i s  reasonable t o  pos tu la te  such proper t ies  
of  the a r c h r t e m r e  as w e  do by appealing t o  
gmpirlcal evidence, I f  we can I n  t h i s  way i so-  
l a t e  the  f lxed proper t ies  and show h6w these can 
be combined t o  produce the  observed behavior, 
then we would have an account of the  behavior 
whlch r e fe r s  it t o  both flxed universal  proper t ies  
aqd t o  p a r t i c u l a r  task s p e c i f i c  ones. Such an 
account wmld not only capture cross- task general-  
lza t ions  but it i s  the bes t  we can do from a cog- 
n i t ive  o r  functionql polnt  of vlew. Further ex- 
p l i ca t ion  would involve descr ibing,  f o r  example, 
how the f lxed propert ies  a r e  r ea l i zed  I n  neural 
t i s sue  o r  how and why the  va r i ab le  aspects got 
t o  be t h e  way they a r e  given t h e  nature of the 
ertv1rdment-organ1sm Interactions. An account 
p a r t ~ t i o n e d  t h i s  way would provlde a means of 
deducing current  behavior from f ixed universal  
propert ies  of  mind and hence would provide a 
bas ls  f o r  explaflatlon. 

My main objection t o  such notlons a s  ana- 
logues and t o  such hypothesized mental operations 
as scanning and ro ta t ion  ( t o  c l t e  ju s t  two) i s  
t h a t  the  emplsical evidence does not support t h e  
posi t ipn t h a t  these a r e  primitive proper t ies  of 
the mental a rchi tec ture .  I have argued t h a t  i n  
a l l  the proposals I qn aware of which pos tu la te  
gnalogues o r  analogue-like operat lons on Images, 
there  i s  independent evldence t h a t  t he  phenom- 
enon i n  question must be attributed, a t  l e a s t  
p a r t ,  to t a c i t  knowledge whlch the  System o r  
person) possesses or  t o  more a r t i c u l a t e d  and 
piece-meal processes than those Claimed. In 
other  words these analogue operatlons cannot be  
taken as explanatory pr iml t lve  operations i n  t h e  
mental a rch i t ec tu re .  Consequently t o  explain 

t h e  experimental f indings t h a t  these  terms were 
introduced-.to account fo r  we a r e  forced t o  show 
how they could be Carried out  jn an a rch i t ec tu re  
i n  which scanning and ro ta t ion  a r e  not primi- 
t i v e  operat ions.  In such an a r c h i t E u r e  the  
p r o ~ e s s e s  might be  q a i t e  d i f f e r e n t  (e .g . ,  while 
there  might be a subroutine t h a t  accompliaes  scan- 
ning o r  ro t a t ion ,  t hese  p a r t l c u l a r  terms would 
only be descrqptive and not explanatory s ince the  
functions implied by them would i n  turn  have t o  be 
explained i n  terms of more de ta i l ed  cornputatlorn 
using o ther  more pr imi t ive  and independently c us ti- 
f i e d  operahlons). The exact form of the  argument 
against  the  hypothesis t h a t  scanning o r  ro t a t ion  
a r e  primitive operations i n  t h e  frxed mental a rchi -  
t e c t u r e  can be found i n  Pylyshyn (1978a, 1918b). 
Essent ia l ly  they depend on showing t h a t  ce r t a in  
empirical f a c t s  ( e .g . ,  t h a t  ?a t e  of ro t a t lon  
depends on proper t ies  of t h e  f igu re ,  the probe, and 
the  task i n  general)  requi re  f o r  t h e i r  explanation 
t h a t  we specigy more de ta i l ed  processes whlch car ry  
out the  funct ion described as  r o t a t i o n  o r  scanning, 
thus demonstrating t h a t  t he  function was not a 
pr imit ive.  

The general c o n c l ~ s i o n  I draw from these argu- 
ments i s  not  t h a t  t a l k  of analogues o r  other  non- 
symbolic systems i s  incoherent  o r  log ica l ly  ruled 
out ,  but ofily t h a t  none 05 the  phenomena which 
people t y p i c a l l y  appeal t o  have been shown t o  r e -  
quire  them--and evm i f  they were admitted they 
would, a t  l e a s t  i n  these rnstancei!; not be explan- 
a tory  i n  t h e  required sense, though they might well 
be predic t ive  (but then so  would a mult iple  regres-  
s ion  equation].  Within the  ~ n f a m t a t i o n  processing 

paradlgm ( l . e , ,  excludmg phenomenological or  
purely neurophyslological explanations f o r  reasons 
which we cangot go i n t o  here) t h e  only remaining 

candidate paradigm f o r  explaining the  natur'e of 
thought 1s- computation, i n  the  sense of t ransfor -  
matlons on symbolic expressions.  Of course within. 
t h i s  alternative we may s t i l l  p o s i t  d l f f e r e n t  
symbols, and even d l f f e r e n t  composite data  s t ruc -  
tu res  f o r  d i f f e r e n t  areas  of cognition. What I 
am saying, however, IS t h a t  t h i s  most bas ic  l eve l  
of symbollc representat ion i s  t h e  modallty lnde- 
pendent med-ium of thought, t he  Vmentalese1' 16 
which goals ,  b e l r e f s ,  hypotheses, knowledge, and 
o ther  cogni t ive  s t a t e s  a r e  expressed. 

What makes t h i s  polnt  of view on the  r e l a -  
t l bn  between language and thought relevant  t o  the  
perception-language discussion i s  t h a t  mentalese 
1s not only taken t o  be  the  form I n  which thoughts 
a re  car r led ,  it i s  a l s o  proposed a s  the  appro- 
p r i a t e  representat ion of percepts .  

3 .  Language and Perception. 

Before discussing the  similarities between the  
language-perceptlon r e l a t i o n  and t h e  language- 
thought r e l a t i o n  it may be use fu l  t o  consider h3y 
one might be motivated t o  ask about the  r e l a t i o n  
bgtween language and perception i n  the  f i r s t  p lace .  
An obvious connection between t h e  two is the f a c t  
t h a t  we can t a l k  about what we perceive,  But t h a t  
t e l l s  us l i t t l e  about how the  two a r e  r e l a t ed .  We 
ge t  h l n t s  t h a t  t h e  r e l a t i o n  may be more int lmate 
from t h e  wtdespread w e  of perceptual  terms 
(espec ia l ly  s p a t i a l  r e l a t l o n  and movement o r  t r ans -  
f e r  terms) t o  r e f e r  tcftabstract r e l a t i o n s  ia3 
general.  The experf ients  on i;magery by people l i k e  
Shepard, Kosslyn, Moyer, Pa iv ia ,  and others  show, 



i f  nothing e l s e ,  t h a t  perception and t h o u a t  a r e  
c lo se ly  r e l a t ed .  Thus t he  i s sues  ra i sed  i n  d i s -  
cyss ing  language and thought become r e  levant here  
too. 

But perhaps one of t he  main reasons why lan- 
guage and perception a r e  inex t r icab ly  r e l a t e d  i s  
t h a t  t he  perceptual system is the  primary means 
through which language acquires a semantics, A 
system which contalned a body of  da ta  and a l an-  
guage processor might conceivably be ab le  t o  ca r ry  
on a coherent dialogue, But wlthout a perceptual  
component it would, Ln an important sense,  not 
know what ~t was t a lk ing  about. We could, i n  
p r inc ip l e ,  change the  ~ ~ ~ m d e d  s t r i n g s  i n  i t s  
lexicbn and it might conduct an equally i n t e l l i g e n t  
conversation on an e n h r e l y  d i f fe ren t  t o p l c  g i thout  
anythlng (other than t h e  external  tokens) having 
changed." This i s  possible  because t he  only con- 
s t r a i n t s  i n  the  system a re  i n t r a - l ~ n g u l s t i c  ones 
and hence only linguistic and data-base consistency 
can be detected.  In such a system there  1s no 
correspondence between in t e rna l  symbols and thlngs  
and hence t he  systemmakes no reference t o  t h e  
warldLi  This argument 1s made with pa infu l  force  
by Fodor ( i n  p ress ) .  I t  would be more obvious t o  
people i n  A.I. t h a t  t h i s  i s  indeed the  case  i f  
they heeded McDermltY s (1976) suggest  ion and 
re f ra ined  from using English words and phrases 
ins ide  t h e i r  programs and only employed nonsensical 
abomic symbols (GENSYMS), In  t ha t  case i t  would be 
c l e a r  +that  only t he  programmer (and not t h e  program) 
knew what it was t a lk lng  about. 

There i s  i n  f a c t  a general  and l a rge ly  ignoped 
problem of t he  d i s t r i b u t i o n  of explanatory burden 
between program and progrzwer  t h a t  needs t o  be ex- 
p l i c l t l r  acknowledged In  d ~ s c u s s i o n s  i n  whlch pro- 
grams a r e  presented a s  theor les .  I have come t o  
r ea l r ze  over the  years t h a t  any crackpot theory can 
be implemented on a compbter in'some sense o r  other  
simply by assigntng the  appropriate names t o  various 
thlngs  i n  t h e  progcail (e. g . , c a l l  t h l s  bu f f e r  "con- 
s c ~ o u s n e s s ~ ,  t h a t  da t a  s t ruc tu re  an lllmageu and 
t h i s  pmcedure "the mind's eyett) .  Elsewhere 
(Pylyshyn, i n  preparation) I have suggested a 
number of ways in  whlch some of the  a r b i t r a r i n e s s  
can be taken out of t h i s  enterprise. They 
include Independent validation'  of t he  I t f  lxed 
mechanxsms" tha t  a r e  t o  serve as  the  prrmit ive  
components out of whlch cognl t ive  processes arc 
constructed. (what I ca l l ed  t he  mental a r ch i t ec -  
ture') 'and t he  Independent provlslon of a t  l e a s t  
a p a r t l a l  1ntrmsi.c semantics for  symbols i n  t h ~  
system by r e l a t i n g  them te perceptual  and motor 
subsystefns. A fu r the r  s t e p  mlght a l s o  be t o  
provide the  system with a learning combonent k n  
t h e  very general sense of a history-dependent 
re la t iof iship  with an environment) whlch would 
a l s o  serve t o  constra ia  the  interpretation of 
symbols by connecting i t  t o  the  physical  world 
through a h l i t ' o r ica l  causal  cham (c. f . ,  Kripkel s ,  
1972, causal theory of reference) .  

Now bf we accept t h a t  I n  order f o r  a system t o  
have a sernanttcs, as opposed t o  merely a complex 
int ra-verbal  deductive system operating on uninter-  
preted symbols (or "logical f 6 r n s f 1 ~ ,  it must at 
l e a s t  have a perceptual  component, a number of 
fundamental questions a r i s e .  Though the  whole 
i s sue  of semantics i s  fraught wlth difficulty I 
w i l l  t ake  advantage of thk Inv i t a t i on  t o  speculate  
by rushing i n  where many have been l o s t .  The 
questions I sha l l  i n  a sKetthy way comment on 

concern t he  na ture  of t h e  perception-language 
correspondewe, t he  way i n  which t h i s  correspon- 
dence might be represented,  and how such a corre- 
spondence could a r i s e  i n  t he  first place.  

3.1 The nature  of t h e  language-perception 
corresponrl~nce,  

Since t h e  s e t  of perceptual  pa t t e rns  and the  
s e t  of d e f i n i t e  descr ip t ions  a r e  both unbounded, 
t he  correspondence between the  two cannot be 
thwugh ex i s t i ng  a s soc i a t i ve  l i nks .  The mapping 
can only be given by a recursive procedure which 
assoc ia tes  subpatterns of t h e  language with sub- 
p a r t s  of the percept-& o ther  words the  corre-  
spondence i s  between some ana lys i s  of both des- 
c r i p t l o n s  and percepts.  We a r e  of course no more 
aware of the  conceptual ana lys l s  of percepts  than 
we a r e  aware of t he  ana lys i s  of linguistic inputs .  
Given tb necessity of an analysis of both, t h e  
most parsimonious s to ry  of how t h i s  occurs i s  one 
which assumes t h a t  both a r e  analysed i n t o  a s t ruc ,  
t u r e  i n  the  same ln te r l lngua- -v iz . ,  mentalese, 
Contrary t o  some of my c r l t i c s  on t h i s  polnt  
(Kosslyn E Pomerantz, 1977, Anderson, 1978) such a 
view is ne i ther  inconsis tent  nor unnecessari ly 
mmplex. Independent arguments suggest t h a t  a t  
l e a s t  t h i s  much ana lys i s  o r  translation i s  
necessary and there  i s ,  t o  my knowledge, no con- 
vincing argument t h a t  more than one form ~f 
in te r l ingua  i s  needed. Though t h i s  l a t t e r  possl -  
b i l i t y  1s not ruled ou t ,  t h e  r e l a t i v e l y  weak con- 
s t r a i n t s  placed on the  formal proper t ies  of t h e  
represent ing medium a t  present  (vlz . ,  t h a t  ~t con- 
s i s t  of sumbol s t ruc tu re s )  make t h l s  p o s s l b l l i t y  
seem unl ikely .  Furthermore, t h e  freedom we have 
In thinking about information recelved through a l l  
modal i t ies  ahd the  readiness  with whlch we forge t  
(outs ide  of experimental s e t t i n g s )  how we came t o  
know something argues t h a t  a t  l e a s t  memorles and 
thoughts might appropria te ly  be vlewed a s  being 
modal .  

Another question t h a t  a r l s e s  I n  connection 
wlth t h e  nature  of t h e  language-perception cor re -  
sp~ndence  i s  whether the formal p roper t ies  of the  
two a r e  Independent o r  whether one might be 'able 
t o  explarn l l n g u i s t l c  p rope r t i e s  In  terms of per- 
ceptual  o r  general  cognl t ive  ones and v l c e  versa.  
Such a poss ib i l l&y i s  most a t t r a c t i v e  s ince  ~t 
would increase  the  explanatory power of the  r e -  
s u l t i n g  theor les .  On t h e  o ther  hand, t he re  1s no 
a p r i o r 1  necess i ty  t h a t  such an explanatory l i nk  
e x l s t .  As Chomsky (1975) has f requent ly  poixfted 
out  we do not  expect t o  be ab.le t o  explain  why 
humans have ce r t a in  physical  c h a r a c t e r i s t i c s  
( e ,g  , why they have 10 a s  opposed to 8 toe s ,  
e t c . )  s o  why should we expect t o  explaln why the  
noun-verb dichotomy appears t o  be a linguistic 
universal .  S t i l l  one might be permitted t o  hope 
f o r  some economy of explanatory p r lnc lp l e s  by 
unifying over cognl t lve  domaMs. 

There 1 s  already reason t o  bel leve t&it a t  
l e a s t  some of the  lexicon can be explained i n  
t e r n s  of universal  p rope r t i e s  of perception 
perhap< the  c l ea re s t  and most f ami l l a r  example 
is  t h e  case of color  terms. Ber l lo  and Kay 
(1969) have demonstrated t h a t  color  t e n s  In  
v a n o u s  cu l tu res  form a s t r l c t  hierarchy so  t h a t  
languages wlth more co lo r  terms lnvar iabley In- 
clude the  terms used by languages with few co lor  
terms,  In  t h i i  example, however, ~t has been 



poss lb i e  t o  go f u r t h e r  and demonstrate un ive r sa l  
c o l o r  percep t lon  p rope r t l e s  paralleling t h e  
l i n g u i s t i c  f l nd ings  and even t o  r e l a t e  t he se  t o  
v l sua l  physiology. Denny ( i n  press)  has  cau- 
t ~ o u s l y  suggested t he  p o s s l b i l l t y  of a  s l m l l a r  
h le ra rchy  across  cu l t u r e s  of  l e x i c a l  systems 
f o r  s p a t i a l  d e i x l s .  For example, compared t o  
Engl l sh t  s  two terms ltherel1 and "there",  
Klkuyu has 8  s p a t l a 1  d e i c t i c  terms and Esklmo 
has 88, a l l  f o rm~ng  an l nc lu s lve  hlerarchy.  

I t  is  not l nconce~vah le  t h a t  t h e  s t r u c t u r e  
of t h e  lexlcon w i l l  e x h ~ b l t  many such p o l n t s  
oaf con tac t  wlth perception--at l e a s t  f o r  concrete  
d c s c r i p t l v e  terms.  I s  t h e r e  any rcason t d  be l l eve  
t h a t  t h l s  p a r a l l e l  might a l s o  hold f o r  o ther '  p a r t s  
of language--specifically f o r  grammar? There have 
been suggest lons  t h a t  s y n t a c t i c  c l a s s e s  such a s  
noun o r  verb o r  even adjective correspond t o  con- 
cep tua l  e a t ego r l e s - - t o  ways of conceptual lz lng t h e  
named e n t l t l t l e s ,  There have even been o c c a s ~ o n a l  
suggest lons  t h a t  granlmatlcal r u l e s  a r e  a  reflection 
of how people conceptual lze  what they perce ive .  

We nus t  be  q u i t e  c l e a r  about what such claims 
can mean There i s  a  sense  i n  whlch these  claims 
a r e  very  l l k e l y  (but perhaps not too  ~ n t e r e s t i n g l y )  
t r u e .  For example, when I choose t o  say " t h a t ' s  a  
red b a l l "  a s  opposed t o  " the  co lor  of  t h a t  b a l l  i s  
red1! it seems reasonable t h a t  I s e l e c t  a  p a r t  of 
speech and grarnmatlcal form hhlch  h l g h l l g h t s  
c e r t a l n  aspec t s  of what I Intend t o  a s s e r t .  
Gralrclrar provides many op t lons  on how e s s e n t l a l l l  
t he  same proposr t lonal  con ten t  can be a s se r t ed .  
These a l t e r n a t ~ v e s  may d l f f e r  I n  respec t  t o  whlch 
Items a r e  t r e a t e d  as  f i g u r e  and ground (or  t o p i c  
and comment). Whlch opt lon we take  on a  p a r t l -  
c u l a r  occaslon no doubt depends, a t  l e a s t  s n  p a r t  
on how we conceptuallze t h e  s l t u a t l o n  Thls ,  
however, i s  very  d l f f e r e n t  from t h e  clalnl t h a t  
grammatical ca tegor leq r ep re sen t  conce,ptual c a t e -  
go r l e s .  Even l e s s  does ~t suggest t h a t  s y n t a c t l c  
r u l e s  can be expressed I n  terms of conceptual 
p rope r t l e s  I n  s p l t e  of considerable e f f o r t  de- 
voted t o  t h e  problem no one llas, t o  my knowledge, 
provided cven a  gllmmer of hope t h a t  any p a r t l -  
c u l a r  grammatical r u l e  o f  language bears  anythlng 
bu t  a conventional r e l a t ~ o n  t o  t h lngs  In  t h e  per -  
cep tua l  f l e l d .  I t  1s a s  though s y n t a c t i c  s t r u c -  
t u r e  provides  a s o r t  o f  system of codes whlch can 
be exploited t o  ca r ry  conceptual  distinctions 
even though t h e  system of  codes i t s e l f  1 s  ~ n d e -  
pendent Bf what ~t can be  used t o  express .  I n  
f a c t  t h e  l l n g u l s t l c  code 1s r a t h e r  severe ly  con- 
strained by p rope r t l e s  of  t h e  communlcatlon 
channel I n to  which ~t encodes ~ d e a s ,  f o r  ex- 
ample by t he  s e r l a l  na ture  ( i . e . ,  low bandwidth) 
of our  speech and hearlng apparatus  In  con t r a s t  
wlth t h e  r l chnes s  of our c o n c e p t u a l ~ z a t ~ o n s  an 
our percep t lon  i n  general .  

S ~ n c e , ~ h o w e v e ~ ,  language i s  I n  a l l  l l k e l l  
hood a  funct lon of t h e  same c o g n ~ t r v e  appa- 
r a t u s  a s  1s ava l l ab l e  f o r  o t h e r  cognl t lve  
domalns, we rnlght expect an in f luence  t o  b e  
apparent a t  some level--even i f  not  a t  t h e  l e v e l  
of r u l e  s t r u c t u r e s .  For example, ~ , f  f l g u r e -  
ground organization was a  pnmary  mode of s t r u c -  
t u r i n g  percept lon and thought one mlgbt expect  
syntactic f e a t u r e s  of some klnd tu  be used con"- 
s l s t $ n t l y  t o  r e f l e c t  t h i s  organlzatlon--even 
though t h e  code could I n  p r l n c l p l e  a l s o  be used 
tp represen t  q u i t e  a  d l f f e r e n t  t).pe of concep- 
t ua l l z a$ lon  o r  tho  same concep tua l lza t lon  In  9 

d l f f e r e n t  way? Thus, ~t 1s e n t l r e l y  conceiv- 
ab le  t h a t  some predicate-argument type  of  char- 
a c t e r i s t l q  mlght be fopnd i n  grammar, whether 
represented as  a su r f ace  tagonomy o r  some l e s s  
obvlobs way. Whether o r  n o t  t h i s  i s  the  ca se  1s  
an emplr lcal  quest lon i n  r e spec t  t o  whlch I  d o n ' t  
be l i eve  t h e r e  i s  wide agreement a t  p r e s e n t .  

When ~t comes t o  more a b s t r a c t  p r o p e r t i e s  o f  
language, such a s  some of t h e  p u t a t i v e  l l n g u l s -  
t l c  u n l v s r s a l S , , I  be l i eve  t h e  p o s s i b l l l t y  of  
showlng p a r a l l e l s  between language and o t h e r  
a r ea s  of  cognl t lon may be more hopeful .  My 
r a t h e r  t c n t a t l v e  view on t h l s  i s  based on t h e  
b e l l e f  t h a t  whereas t h e  form o f  grammar may we l l  
be an unqxplalnable consequence of some p r o p e r t i e s  
of  b r a l n  s t r u c t u r e  t oge the r  wlth p r o p e r t l e s  o f  
channels of commun~cat Ion,  sentence comprehension 
must bq.implemented on a  system wlth t h e  same ar-  
c h l t c c t u r e  a s  t h a t  used i n  o the r  a r ea s  o f  cogn l t l on .  
C o w q u e n t l y ,  there  may b e  some very general  pro- 
cesSlng constraints t h a t  might show up a s  l l n g u l s -  
t l c  universals. In  any ca se ,  i f  they appear i n  
l l n g u l k t i c  da t a  a t  a l l  t h e  e f f e c t s  of  system a r c h l -  
t e c t u r c  w l l f  be seen I n  a b s t r a c t  un ive r sa l s  r a t h e r  
t h a t  particular language s p e c i f l c  s y n t a c t l c  r u l e s .  

For example, one very general  un ive r sa l  prop- 
erty whlch Chomsky (1975) has c l t e d  a s  evidence' ifor 
t h e  Innateness  of Universal Grammar is  t h a t  o f  
" s t ruc tu r e  dependent r u l e "  Rather than  l n f  e r  t h e  
apparent ly  s lmples t  r u l e  (o r  t h e  r u l e  whose f e a t u r e s  
a r e  most evident  on t h e  s u r f a c e  of  t h e  s e t  o f  
samples) t h e  child I n f e r s  more complex s t r u c t u r e -  
dependent ones. $ F o r  i n s t a n c e ,  r a t h e r  than i n f e r  
t h a t  d e c l a r a t l v e s  and ques t i ons  a r e  r e l a t e d  by 
v ~ r t u e  of a  c e r t a i n  patter 'n of'permutatlon of  sub- 
s t r i n g s  of t h e  sentences ,  t h e  ch l ld  l e a rn s  t h a t  t h e  
permutation applies, over an ana ly s l s  of t h e  sen tence  
l n t o  a b s t r a c t  phrases .  Thus, whlle t h e  simple r u l e  
accounts f o r  t h e  r e l a t i o n  between "The man 1s t a l l 1 !  
and "Is t h e  man t a l l ? " ,  t h l s  wdplld produce t h e  In -  
c o r r e c t  transformation of  "The man who 1s tall is I n  
t h e  room" a s t U I s  t h e  man who t a l l  1s i n  t h e  room". 
Yet ch i ld ren  never make t h e  l a t t e r  e r r o r ,  t hus  sug- 
ge s t l ng  t h a t  t h e l r  hypothesis formulation capac i t y  
1s constrained In ways c h a r a c t e n z e d  by Universal  
Grammar. 

But structure-dependence i s  not  only a phenom- 
m n  of language, lt  i s  a l s o  ublqul tous  i n  percep- 
t i o n .  Even a  Casual examlnatlon of what 1s invo l -  
ved i n  v l sua l  t a s k s ,  such a s  the  so lu t l on  of geo- 
metrical analogy problems, makes a t  c l e a r  t h a t  t h e  
r u l e s  employed must bc s e i i s i t l ve  t o  v a r l o m  l e v e l  
of a b ~ t r a c ~ ~ s t r u c t u r e  a s  opposed t o  more s u p e r f l -  
c l a l  f e a tu r e s  of t h e  f i g u r e .  In f a c t  lt  1s charac-  
t e r l s t i c  3f a l l  of percep t lon  t h a t  t h e  s t r u c t a r i n g  
of t h e  percep tua l  f l a l d  must be hierarchical. If 
we were t o  de sc r lbe  what a c h l l d  l e a rn s  In  l e a r n -  
lng t o  perce lve  ~ t s  world we would come t o  t h e  
game conclusions about v l s l o n  as  Chomsky does wi th  
language--viz. ,  t h a t  t h e  way In  whlch t h e  r e g u l a r -  
l t l e s  of  t h e  v i s u a l  f l e l d  a r e  captured 1s con- 
s t a lned  by ~ n n a t e  mechanisms I n  a  way whlch would 
be descr lhed a s  " s t r u c t u r e  dependent". 

There have a l s o  been a t tempts  t o  exp la ln  more 
s p e c i f l c  l l n g u l s t l c  universals--such a s  t h e  
S p e c i f i e d  Subject  o r  Subjacency constraints--1rl 
terms of  general  p r o p e r t i e s  o f  t h e  processor  ( e . g . ,  
Marcus, 1977). Such s t u d l e s  a re  only  beginning 
but I have no doubt t h a t  some l r n g u l s t l c  p r ~ p e r t l e s  
w l l l  even tua l ly  be attributable t o  a r c h l t e c t u a l  o r  
s t r z t e g y  p r o p e r t l e s  unlque t o  the  human cogn i t i ve  



System. How much wi31 be explainable  t h i s  way 
remains an open quest ion.  

3 . 2  Representing semantics. 

The much misused term ftsemantlcs" r e f e r s  t o  
t h e  l n t e r p r e t a t l o n  of  a symbol system ( In  t h l s  
case  language ) i n t o  some o ther  domain. In n com- 
pu t e r  wlthout a perceptual  component t h e  only  
symbols which s t r l c t l y  speaking have a semantics 
a r e  ones whlch a r e  e i t h e r  d i r e c t l y  executable  by 
t h e  hardware o r  a r e  t r ans l a t ed  I n t o  o t h e r  symbols 
which a r e  executable.* A 1 3  o ther  symbol s t ruc -  
t u r e s  whlch a r e  r e f e r r ed  t o  a s  semantlc a r e  
r e a l l y  supports  f o r  t h e  deductive apparatus .  They 
s impl i fy  t h e  process of deduclng new expressions 
from old  ones i n  such way a s  t o  malntain t he  
t r u t h  of t h e  expressions under a cons i s t en t  i n t e r -  
p r e t a t i on .  Thls ~ n t e r p r e t a t l o n ,  however, i s  pro- 
vlded by t h e  u se r ,  no t  the  system. 

Often what 1s r e f e r r ed  to as  t h e  semantlc 
represen ta t lon  has some of t h e  p rope r t i e s  of  a 
model. For example, i t  provides a s e t  o f  ob j ec t s  
whlch can be used t o  evaluate  express lons ,  t h e  way 
models a r e  used i n  mathematics. In a sense then,  
these  models form a domaln of i n t e rpke t a t i on .  
They a r e  not ,  of course,  t h e  u l t lmate  lntended 
domain of  ~ n t e r p r e t a t l o n .  Expressions a r e  typ i -  
c a l l y  lntended t o  ~ e f e r ,  f o r  example, t o  b e l i e f s  
about ob jec t s  In t h e  r e a l  world, not t o  o the r  
symbols. But t h i s  formal model can i t s e l f  be taken 
t o  represent  such cognl t ive  ob jec t s  and so provides 
a formal semantics f o r  t h e  symbolic expresslons 
whlch hopefully i s  v s l i d  In  t h e  intended domaln, 
The deslgn of such formal models IS a major concern 
In A.I. and t h e  computational vers lon df such 
systems a r e  typically hybrid mlxtures of  models 
and Inference scbemes. I w i l l  have very  little 
t o  say about them here .  

In a system whlch does contaln  a percept,ual 
component t he r e  has t o  be some f a c l l l t y  f o r  t r ans -  
l a t fng  between t h e  perceptual ana lys rs  and the  l l n -  
gu l s t i r ;  analysis, In  order t o  deal  with- t h e  
Itsemant i c  content" of  sentences and percepts  we 
must provide t h e  po t en t i a l  f o r  crosssmodall ty and 
e x t r a - l i n g u l s t l c  correspondence, I have sdggested 
t h a t ~ t h e  most parslmonlous n e w  of how t h l s  occurs 
1s that)  t h e  end products of both perceptual  and 
l l n g u l s t l c  analyses  a r e  concep tua l , s t ruc tures ,  o r  
expressions i n  a s i n g l e  symbol systcin whlch we c a l l  
mentalese. Other alternatives a r e  occas ldna l ly  
proposed. We s h a l l  very b r i e f l y  examine one below. 

There have sometimes been objections t o  t h e  
view t h a t  percepts  a r e  conceptually anhlysed i n t o  
articulated symbol systems. Some people f e e l  t h a t  
t h l s  loses  t he  h o l l s t i , ~  and contlnuous aspect  
whlch seems intuitively t o  cha rac t e r i ze  percep ts .  
I t  xs hard t o  know what t o  make o f  such i n t u i t i o n s .  
They seem t o  suggest  t o  people something more than 
t h a t  we see  d l s t r l b u t e d  fea tures  (e .g . ,  roundness) 
o r  continuous p roper t i es  and t he r e fo re  t h a t  t he  
percept must represen t  such p rope r t i e s ,  Rather 
these  in tu i t2dns  seem f u r t h e r  t o  suggest  t h a t  t h e  
percept must-have such proper t i es - - l . e . ,  ~t must 
not  only represen t  t h e  proper ty  of con t lnu l t y  but  
3t must a c tua l l y  be  contlnuous. Thls  is  a danger- 
ous direction t o  pursue, however, s i n c e  it c o d a  
lead o n e  to@ a l s o  clalm t h a t  percepts  a c tua l l y  a r e  
l a rge ,  b lue ,  warm, heavy, ec., runnlng us r lglr t  
i n t o  Lelbnlz s problem. 

The only  proposals I have seen f o r  deal ing 

wi th  t h e  hollsm concern a r e  ones which propose un- 
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analysed ob jec t s  such as templates o r  holograms as 
perceptual  r ep re sen t a t i ons .  These a r e  not  only 
atomic wholes but  a r e  c l e a r l y  r e l a t a b l e  t o  t h e  
proxlmal stimulus, a t  l e a s t  i n  the  case  of  v i s i on .  

I have discussed such proposals elsewhere 
(Pylyshyn, 1974; 1978b). Their  inadequacy stems 
from severa l  sources.  One i s  t h a t  by aansidering 
t h e  percept t o  be h o l i s t i c  I n  t h l s  sense  one loses  
t h e  a b l l i t y  t o  a t t end  select . ively t o  p a r t s  o r  
a spec t s  of i t  o r  t o  n o t l c e  t h e  respec t s  i n  whlch 
two such represen ta t lops  d i f f e r .  Of course ,  one 
can gain t h l s  f a c i l l t y  back by posit lr lg a process 
o f  comparison o r  a n a l y s i s  which y i e ld s  t h e  more 
d e t a l l e d  features--but  t h i s  is  l u s t  t o  postpone 
t h e  t r a n s l a t i o n  i n t o  mentalese. A l t e r n a t ~ v e l y  one 
might p o s i t  t h a t  t h e  comparison i t s e l f  i s  done by 
a non-symbolic h o l i s t i c  process l i k e  t h a t  used In  
matching holograms. But here  we run i n t o  t r oub l e  
wl th  t h e  sheer empir ical  f a c t s  concerning t h e  
cognl t ive  ~ t r u c t u r e  of percep ts .  The type  and 
degree o f  perceived s lmx la r i t y  among s t i m u l l  can- 
no t  be matched by a uniform in te rpre ta t lon- indep-  
endent process l l k e  t h e  hologram one. To what 
ex t en t  and In what r e spec t  twu th ings  a r e  per-  
celved t o  be different d e p e n d s , e n t ~ r e l y  on whatqwe 
perce ive  those  t h ings  t o  be. In o the r  words slmi- 
l a r i t y  must be def lned over an a l ready In t e rp re t ed  
--and hence conceptual ,nonun~formly d e t a l l e d ,  pre- 
analysed,  and articulated--representation. 

Even a compromise I n  whlch the  r ep re sen t a t l on  
i s  an a r t i cNla ted  s t r u c t u r e  with something l i k e  
f~lm2goidst1 o r  p l ece s  of templates a t  i t s  w J e s  w l l l  
no t  he lp .  For ~f t hose  template p ieces  need i n  some 
cases  t o  be f u r t h e r  analysed then we a r e  back wlth 
t h e  problems sketched above. I f ,  on t h e  o the r  hand, 
t h y  do not  need t o  be  analysed then t h e r e  IS no 
d l s t i n c t l o n  between t h l s  proposal  and one i n  whlch 
t h e  templates are '  replaced by atomlc symbols--1 . e . ,  
terms In t h e  mentalese vocdbulary. Recal l  that 
mentalese terms appear I n  t he  output from the  per-  
ceptual  systkm and thus  can a r i s e  from such per-  
cep tua l  p roper t i es  a s  "large", flround", Itred" o r  
ones f o r  whlch t h e r e  i s  no s i n g l e  word In  Englrsh, 
such a s  "sand-like t ex ture f1  o r  ones b e s t  displayed 
graphica l ly .  What mentalese terms t h e r e  a r e - - i . e . ,  
what well-formed perceptual  ca tegor ies  ex l s t - -1s  
an empirical quest ion.  

Whatever mer i t s  t h e  proposals f o r  lmag l s t l c  
o r  analogue wepresenta t lons  may have they c l e a r l y  
do no t  help  t h e  language-perception i n t e r f a c e  
problem s lnce  sooner o r  l a t e r  the  r ep re sen t a t l on  
must be analysed i n  such a way as  t o  be  commegsur- 
a b l e  with na tu r a l  laaguage terms. Whether t h i s  !is 
done a t  t he  tlme of percept ion,  o r  j\ostponed by 
s t o r l n g  an unanalysed prbxlmal s t lml i lus  so  t h a t  ~t 
must be done a t  t h e  time of  sentence generat ron,  
does no t  a f f e c t  t h e  b a s l c  problem. Other ~ n & -  
pendent considerations, discussed i n  Pylyshyn 
(1973, 1974, 1978b), argue agalnst  t h e  view t h a t  
unanalysed ~ t l m u l a t l o n  i s  s to red  i n  memory. 

3 . 3  The genesis  of t h e  language-perception 
correspondence. 

In an earlier paper I noted t h r e e  major pre-  
condi t ions  f o r  l ea rn ing  a language (Pylyshyn, 
1977). 

1. Sensory exper ience must be s t r u c t u r e d .  The 
f lb loom~ng,  buzzlng confuslobntf of Willlam James must 
be suscep t ib le  t o  segmentation, a n a l y s i s ,  and r e -  



cons'truction. Some a s p e c t s  must be  foregrounded 
r e l a t i v e  t o  o t h e r s  s o  That t h e  environment becomes 
a r t i c u l a t e d  o r  d r f f e r e n t l a l l y  n o t i c e d  I n  some 
f  a s  hrlon . 

2 .  Communication codes (both ve rba l  and nonverbal) 
must l ikewise  be s t r u c t u r e d  The stream o f  vocal  o r  
g e s t u r a l  behavlor mast b e  percelved a s  segmented and 
a d i s t i n c t i o n  between signifying m d  nonsignlfylng 
variation must be made ( i n  generation and/or percep- 
t l o n )  . 

3 .  The occurrence of a  speech a c t  must be recog- 
n ized .  This  is perhaps t h e  most Important bu t  most 
heg lec ted  aspec t  of  p r e c o n d i t ~ o n s  f o r  language 
a c q u i s l t l o n  Not only  must a  c h i l d  a t t e n d  t o  t h e  
appropriate a s p e c t s  of  h i s  environment, but  he must 
do ~t wl thin  t h e  context  of  what Merleau-Ponty 
would c a l l  [ loose ly )  an ItintentLon t o  meanvt. 

I n  t h l s  s e c t l o n  I wish t o  d e a l  p r l m a r l l y  with 
t h e  f i r s t  of t h e s e  p recond i t ions  and w ~ t h  what has 
t o  happen i n  o rder  f o r  a simple naming o r  desc r ib -  
i n g  correspondence t o  occur.  I w i l l  not  dwell on 
t h e  o t h e r  two p r e c o n d l t l ~ n s  except  t o  n o t e  t h a t ,  
as t h e  t h i r d  p r e c o n d i t i o n  sugges t s ,  a slmple 
associative p a l r i n g  w l l l  not  make one percelved 
p a t t e r n  (e  .g . , a word) r e f e r  $0 ano ther ,  The 
p a i r i n g  must be conceptual ized and subsequently 
t r e a t e d  a s  a particular klnd of  asymmetrical 
i r r e f l e x l v e  r e l a t i o n  c a l l e d  namlng o r  r e f e r e n c e .  
Th i s  i n  t u r n  means t h a t  one p a t t e r n  (e .g . ,  a  word) 
1s not  slmply an indkcator  t h a t ,  say ,  t h e  o t h e r  
p a t t e r n  1s about t o  appear b u t  r a t h e r  becoma a 
symbollc s u r r o g a t e  f o r  ~ t s  r e f e r e n t .  I t  can then 
be used i n  arbitrary cognitive coqblnat lons  wlth 
o t h e r  such s u t r o g a t e s .  I t  can b e  used no t  only In-  
stmlinentally t o  a n t l c l p a t e  o r  t o  ask f o r  o b j e c t s ,  
b u t  a l s o  t o  th lnk  about, hope f o r ,  ques t lon ,  a s s e r t  
something about,  p lan  f o r ,  and vicariously p lay  
wl th  t h e  designated o b j e c t .  

What I  would l l k e  t o  conslder  i n  a genera l  way 
1s how a l i n g u i s t i c  s l g n  o r  word can come t o  r e f e r  
t o  somethng  I n  t h e  pe rcep tua l  f l e l d  Take t h e  
simple example o f  naming by o s t e n t l o n .  A c h l l d  
IF, shown a dog and t h e  word l1dogVt i s  u t t e r e d .  
Suppose t h e  precondl t lons  a r e  fulfilled. The f i r s t  
problem t o  be  faced IS t h e  wel l  known d l f f l c u l t y  
of Eow t h e  c h l l d  15, t o  knoy t h a t  what i s  beln; 
pointed  a t  1s t h e  ob je - t  ra thCr  than any of  
~ t s  p r o p e r t l e s .  Alternatively, how 1s t h e  c h i l d  t o  
know whether t h e  word r e f e r s  t o  t h a t  ve fy  o b j e c t  
l y l n g  on t h e  c a r p e t  wl th  a c o l l a r  around i t s  neck 
and a bone i n  ~ t s  mouth o r  any member of t h e  
Cocker Span ie l  family  o r  any canine  o r  mammal o r  
~ I . V I . P ~  c r e a t u r e ,  and so  on. 

F l r s t  of a l l  ~t 1s  c l e a r  t h a t  what t h e  speaker 1s 
referring t o  m i l s t  be a conceptual ly  i n t e g r a l  u n i t  fo,r 
hlm--something he  can conceptual ly  detach from h l s  
cogn l t lve  o r  phenomenal Eneld Sscondly, ~f  t h e  
h e a r e r  i s  t o  have any chance of  acquir rng t h e  
same r e f e r e n t  f o r  t h a t  word h e  w i l l  a130 have t o  
t o  have conceptualized t h e  f l e l d  i n  such a way a s  
t o  i n d l v l d u a t e  t h e  same e n t i t y  a s  t h e  speaker .  
Glven t h e  unlimited number of  i n - p r l n c l p l e  
p o s s i b l e  ways of analvzlng t h e  e n t l r e  o s t e n t l o n  
s i t u a t i o n ,  nothing s h o r t  of  a mlrac le  could ensul'e 
t h a t  t h e  same a n a l y s l s  was given by both p a r t l -  
c l p a n t s .  Nothlng, t h z t  IS,  except  a  h lgh ly  con- 
straining u n i v e r s a l  l n n a t e  mechanism t h a t  s e v e r e l y  
limits t h e  s e t  or a l t e r n a t i v e s  w h c h  a r e  humanly 
c ~ n c e l v a b l e . ~  What t h l s  I n  t u r n  comes t o  IS t h e  
claim t h a t  t h e  terms of mentalese are l n n a t e  
Thls outrageous c la im,  which 1s argued f o r  i n  con- 

Hlderable d e t a i l  by Fodor (1975), i s  a l s o  pressed 
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on u s  by o t h e r  c o n s i d e r a t i o n s  which we t a k e  up 
below. T h i r d l y ,  t h e + l i s t e n e r  must u s e  both  h l s  
percept ion of  t h e  phys ica l  situation and h i s  
understanding o f  t h e  s o c i a l  con tex t  t o  i n f e r  t h e  
l n t e n t l o n s  of t h e  speaker.  T h i s  g i v e s  definition- 
by-os tent ion a problem-solvlng c h a r a c t e r .  

John Macnamara (1972) has revived i n t e r e s t  i n  
t h e  vrew, o f t e n  a s s o c i a t e d  wl th  S t .  Augustlne,  t h a t  
l l . . . i n f a n t s  l e a r n  t h e i r  language by f i r s t  detenhrn, 
l n g ,  Independent of language, t h e  meaning which the  
speaker In tends  t o  convey t o  them, and by then  wo~k- 
ing  out  t h e  r e l a t l o n s h l p  between t h e  meaning and t h e  
language (p .  I ) , "  In  o t h e r  words t h e  c h i l d  has 
var ious  sources  of evidence concerning such t h i n g s  
a s  what o b j e c t s ,  c l a s s e s  and p r o p e r t l e s  are i n  h l s  
environment and what t h e  a d u l t  In tends  t o  convey, 
s a y ,  by p o l n t i n g  and speaking a word. His t a s k  1 s  
then t o  make t h e  in fe rence  t o  t h e  b e s t  hypothes is  
concerning t h e  correspondence between t h e s e  even t s  
But t h e  q u e s t l o n  a r l s e s ,  how i s  t h e  hypothes is  
formulated? C l e a r l y  t h l s  view assumes t h a t  t h e  
r e l e v a n t  a s p e c t s  of thought and perception ( m y  
f l r s t  p r e c o n d ~ t l o n )  a r e  p resen t  p r i o r  t o  language 
l ea rn lng .  T h l s  i n  t u r n  presupposes t h a t  t h e  terms 
of mentalese a r e  a l s o  a v a i l a b l e  p r i o r  t o  language 
l ea rn lng  s l n c e  t h e  hypothesis must be  expressed I n  
mentalese.  But how then 1s mentalese acquired?  

The answer 1s t h a t  i f  ~t 1s "acquiredvt  a t  a l l  
no one has t h e  s l i g h t e s t  idea  how t h i s  could 
poss lb ly  occur .  The only no t lon  at-ound ( a s  Fodor, 
1975, has argued) regarding how a new concept ( o r  
term of mentalese)  could be  learned IS  one which 
says  t h a t  what people l e a r n  1s t h e  r e l a t l o n  of t h e  
new concept t o  some r e l a t i o n a l  s t r u c t u r e  of a l r e a d y  
known concepts .  But t h l s  precludes  t h e  l ea rn lng  o f  
any concepts t h a t  a r e  not  d e f i n i t i o n a l  cornposltes 
of o ld  ones,  and t h e r e f o r e  s t r l c t l y  e l i m l n a t l e .  
Unfor tunate ly ,  t h i s  appears t o  Include most n a t y r a l  
concepts Like t h e  theoretical terms i n  s7cience, 
most n a t u r a l  concepts cannot be given a c o n t e x t - f r e e  
def i ln l t lon  b u t  r a t h e r  depend on t h e  e n t i r e  system 
o f  concepts f o r  t h e l r  meanlng (whlch i s  why d i c t i o -  
nary  d e f l n i t l o n s  a r e  I n v a r i a b l y  c i r c u l a r ) .  While 
one can speak o f  t h e  accomodatlon of  l l n g u l s t l c  
usage (e .g  , t h e  r e f e r e n t s  o f  wcrds can vary a s  we 
d l s c o v e ~  new empirical fac ts- -such a s  t h a t  both  
steam and I c e  a r e  r e a l l y  j u s t  forms of w a t e r ) ,  t h e  
accomodatlon o f  t h e  mentqi concep t s ,  i p  te rns  of 
whlch t h e  l i n g u l s t l c  terms can be understood,  
remalns a mystery.  The mystery IS not  lessened,  
moreover, by t a l k  of motor schemata o r  v l e q u l l i -  
b ra t lon tv  a s  P lage t  does.  I n  each case  o f  
p u t a t l v e  conceptual  change t h e  process  e l t h e r  
depends on a s s i m i l a t i n g  new concepts l q t o  ar range-  
ments (o r  schemata) made up of o l d  conkepts,  thus  
severe ly  l l m l t l n g  t h e  type  o f  canceptual  change 
poss ib le ,  o r  it i s  l e f t  unexplained There is  no 
explanation, nor  even t h e  beglnnlngs  of  an 
approach, f o r  dea l lng  wlth t h e  accomodation of ,  
schemata o r  conceptual  s t r u c t u r e s  i n t o  ones not  
expressabLe a s  d e f l n l t i m a l  composltes of  e x i s t -  
lng  ones. There IS ,  I n  o t h e r  words, no ~ n k l r n g  
a s  t o  how a completely new non-el imlnable con- 
cep t  can come ~ n t o  belng.  

This IS I n  f a c t  an extremely deep problem 
about whlch ve ry  l i t t l e  sense  has  been made. 
People a r e  sometimes mlslead by c e r t a l n  compu- 
t a t i o n a l  metaphors i n t o  b e l l e v l n g  t h a t  t h e  
problem can be dispensed wi th  by something l i k e  
compilation. But however a t t r a c t , i v e  t h a t  



n o t i o n  IS, a s  a  way of  t a l k l n g  about how new 
procedures cantcome i n t o  be ing which a r e  them- 
s e l v e s  expressed i n  terms of  new o p e r a t l o n s ,  i t  
does not  generalize t o  concepts  i n  genera l  
Such a not lon  works i n  t h e  case  ~f  procedures 
because t h e  s2t o f  computable func t ions  1s c losed 
and reduceable t o  elementary (Turlng machine) 
opera t lons  i n  a  way t h a t  t h e  s e t  of  concep tua l l -  
z a t l o n s  of t h e  world 1s n o t .  

I t  seems t o  me t h a t  t h e r e  a r e  two gefieral 
avenues open f o r  d e a l i n g  with t h l s  dllemma, b o t h  
o f  whlch slmply r a i s e  more questions t h a n  they 
answer. I n  both cases  what we a r e  dolng IS  

opting. f o r  a  d i f f e r e n t  locus f o r  t h e  myStery, 
r a t h e r  than reso lv ing  lt.  

The f i r s t  approach 1s t o  simply accep t  
what s e e m  an l n e v l t a b l e  conc5uslcn and s e e  
what l t  e n t a l l s .  Thls  1s t h e  approach t aken  by 
Fodor (1975) who simply accep t s  t h a t  menta lese  
1s Inna te  Thls means accepting t h a t  y l r t u a l l y  
a l l  u n l t a r y  concepts o f  wblch we a r e  capab le  
a r e  genetically chtermlned.  Compound concepts  
(such a s  c l r c u l a r  r e d  o b j e c t )  c a a  a l s o  b e  con- 
s t r u c t e d  a s  well a s  definitional composites, bu t  
t h e s e  constitute a m l n o r i t y  o f  our  menta lese  yo- 
cabulary .  Of course ,  t h e r e  need no t  b e  (and In  
f a c t  certainly will n o t  be) a one-one correspon- 
dence  between concepts  and words I n  the  spoken 
language. I t  1s q u l t e  l l k e l y  t h a t  m d s t  wogds do 
correspond t o  concepts ,  though t h e r e  have h e n  
sugges t lons  t h a t  some words a r e  r ep resen ted  by com- 
positions of more primitive concepts ( e . g . ,  k l l l  = 
do something t o  cause t o  d l e ;  never = n o t  e v e r ) .  
So f a r  few, ~f  any, of  t h e s e  sugges t lons  have w ~ t h -  
s tood emplr lca l  t e s t s  ( c . f . ,  Fodor, Fodor, and 
G a r r e t t ,  19'/s) . C l e a r l y ,  however, no t  a l l  
mentalese terms correspond t o  words. Not only do 
societies d ~ f g c r  i n  t h e i r  b a s l c  vocabulary b u t  the, 
n e w  of  mentalese we have reen d l s c u s s l n g  requ i ses  
terms f o r  s t a b l e  p e r c w u a l  f e a t u s e s  w h ~ c h  a r e  not  
encoded I n  our l a n g ~ g e ~  a t  l e a s t  n o t  as s l n g l e  word: 

While t h e  n o t i o n  of a l l  our, co rnep t s  being 
l n n a t e  1s repugnqnt t o  t h e  contemporary Z e ~ t g e p & t ,  
p a r t  of  t h l s  a t l t u d e  may be due t o  t h e  connota- 
t i o n s  of  t h l s  way o f  speaking. I f  we tnought o f  
ahe  l n n a t e  mentalese v o c a b u l a q  a s  corresponding 
<o t h e  fl& s t r u c t u r a )  properties of the compu- 
t a t i o n a l  system, roge the r  with t h e  ~ n p u t - o u t p u t  
t r ansducers ,  t h l s h l g h t  not  seem a s  d l s t a s t e f u l .  
Even t h e  simplest8modern computer has a  cons lder-  
a b l e  amount of fixed hardware ( I .  e. , anna te )  
structurla--1ncludlng a f aw- l l ty  f o r  c j ~ s c r l m l n a t l n g  
an unlimited number of formal qtomlc symbols. I f  
each o f  t h e s e  symbols had predetermined p o t e n t l a 1  
r e f e r e n t s  (say by v l r t u e  of  thq  way t h e y  were 
wire9 t o  mechanisms wklch were e v e n t u a l l y  connec- 
t e d  t o  t r a n s d u c e r s ) ,  t hey  could be considered 
Inna te  concepts .  Of course  t h l s  1s n o t  t h e  whole 
s t o r y  s l n c e  ~t n s  hard  t o  s e e  how mmy o f  t h e  
required concepts  ( e . g . ,  K a n t t s  t r anscenden ta l  
categories such a s  space ,  t lme and cause)  could 
be thought of a s  wlred t o  t ransducerh .  The 
woblem h e r e  1s thact i t  1s st111 not  v e r y  c l e a r  
what t h e  fo rce  of t h e  clalm 1s when we say t h a t  
concepts ,  qua ~ n t e r p r k t e d  symboels , a r e  i n n a t e  
Conceivably ~t could mean l x t t l e  more than t h a t  
the  c o n s t r a l n t s  on t h e  system of symbols 1s s o  
g r e a t  t h a t  t h e  c l a s s  of p o s s l b h  ~ n t e q r e t a t l o n s  
( l l k e  t h e  c l a s &  of r e a l l z e a b l e  grammars) 1s ex- 
t remely  h m l t e d .  In  f a c t  one way t h a t  t h e  c l a s s  
of 6 o s s l b l e  i n t e r p r e t a t i o n s  could be c h a r a c t c r l z e d  

might b e  t o  formula te  %hem i n  
- 

terms 04 t h e  requirement t h a t  the only  concepts  
t h e  organlsm can hold  a r e  ones expressab le  1n 
terms q f  a c e r t a i n  " lnna to  vocabularyu.  In t h a t  
c a s e ,  " innate  vocabulary" has  t h e  same s t a t u s  a s  
l l u n l v e r s a l  grammar"--vlz. , t hey  both  somehow 
c h a r a c t e r u e  t h e  endowed c o g n i t l v e  c a p a c l t y  o f  
t h e  orgtinism. 

Thls  approach t o  t h e  innateness dllemrna 
p l a c e s  t h e  puzzle  sf conceptual  development on 
a d l y f e r e n t  mechanlsm from t h e  usual  one of  con- 
c e p t  l e a r n i n g .  Now t h e  problem becomes, given 
t h a t  most of t h e  concepts  a r e  ~ n n a t )  why do they 
o n l y  emerge a s  effective a f t e r  c e r t s x q  pe rcep tua l  
and c o g n i t l v e  experience and a t  v n ~ o u s  l e v e l s  of 
matusa t lon?  

Another approach t o  t h i s  dllemma IS t o  l o c a t e  
t h e  p u z z l e t l n  y e t  a n o t h e r  q u a r t e r .  We t h l n k  of  
t h e  " lnna te  copceptsv a s  being t h e  representational 
c a p a c i t y  of t h e  f l x e d  hardware architecture--so 
t h a t  mentalese becomes identified wlth machlne 
language. The i n n a t e  concepts  a r e  thus  not  t r u l y  
concepts  b u t ,  as sugges ted  above, symptoms o f  t h e  
I n t e r p r e t i v e  c o n s t r a l n t s  Imposed by t h e  computa- 
t l o n a l  a r c h l t e c t u ~  on t h e  system 0% avai-iable 
symbols. Now t h e  symbols do have t o ' b e  exp lp l t ed  
i n  representing t h e  world,  and f o r  any particular 
machlne a r c h l t e c t u r e  t h e l r  ~ n t e r p ~ c a b l l i t y  1s 
cons t ra ined  i n  c e r t a i n  ways For example, if a 
c e r t a i n  subse t  o f  a d a i l a b l e  atomlc syrdbols 1s t r e a t -  
ed I n  a c e r t a l n  way by t h e  motor t r a n s d u c e r  ( e .g  , 
cause t h e  hdnd t o  opeq o r  t h e  a m  t o  r each  ou t )  
then they cannot c o p s l s t e n t l y  b e  I n t e r p r e t e d  a s ,  
say ,  r e f e r r i n g  t o  phonemes 

Now t h e  problem we had was t o  e x p l a l n  how 
new concepts  can develop which a r e  not  definable 
I n  terms o f  old ones. Th i s  1s t h e  es sense  of 
r a d l c a l  conceptudl change o r~accomoda t ion .  The 
paradox a rose  because t h e  only  f o r m a l  mechanlsm 
w h ~ c b  seemed t o  be a v a z l a b l c  was symbolic composl- 
t l o n  (o r  d e f l n ~ t i o n ) .  A whole new realm of p o s s ~ ~  
b j l ~ t ~ c d  opens up however ~f  wc al low non-symbolTc 
changes t o  o c c u r - - r . e . ,  j f  wc al low t h e  ac tua l  
hardwared connections o r  a r c h l t e c t u r e  t o  change 
Concepts can then d r l f t  o r  mutate I n s o f a r  a s  t h e  
c o n s t r a i n t s  on symbols can change i n  novel  ways. 

Thc t r o u b l e  wi th  t h ~ s  proposal ,  o f  couxsc, 1s 
t h a t  ~t 1 s  nothlng more than a burying of t h e  

problem i n t o  h a ~ d w a r e .  So long a s  t h e  r e l a t r o n  
between hardware and symboLi~ l e v e l s  i s  not  
s y s t e m a t i ~ a l l y  understnod--so t h a t ,  f o r  Ins tance ,  
w s  had same formal r u l e s  f o r  how t h e  under ly ing 
a r c h l t e c t u r e  could change I n  response t~ ,?rogrammed 
instructions -- then t h l s  proposal  zs n o t  a  r e a l  
a l t e r n a t ~ v e .  I t  does ,  however, c o n t a l n  one 
recurring suggestion which seems t o  s u r f a c e  I n  many 
d l f f e r e n t  context5  and for,'many d i f f e r e n t  r easons  
(most, I n  my view, axe 1nvaTid)- -v lz . ,  ttpt t h e r e  
a r e  some cogn i t lve  functions whose realization w l l l  
r e q u l r e  t h a t  we t r anscend  t h e  symbollc mode and 
d e a l  wl th  phys ica l  ( o r ,  a t  any rdLe, a  q u l t e  
d l f f e r e n t  s e t  o f  s>mbol lc)  p r o c e s s w .  Playbe t h a t ' s  
wnat Kant had In  mlnd whcn he spoke o f  " t ranscen-  
denpar  reasoning".  

1. The f a c t  t h a t  a system without  i n s t r r n s l c  
semantics could wnceivab1,y st9 11 p a s s  t h e  
Turing t e s t  and meet Newcll 's  criterion f a r  



unders tanding ( v i z . ,  I1S unders tands  knowledge K ~f 
S uses  K whenever appropr ia te1 ' )  sugges t s  t h a t  
sbch c r i t e r i a  may show t h a t  t h e r e  i s  a d i f f e r e n c e  
among (a) achieving wunders tandinv (b) knowing what 
t h l n g s ,  p r o p e r t i e s ,  e t c .  i n  t h e  world a r e  belng 
r e f e r r e d  t o ,  and (c)  exp la in ing  what such under-  
standing c o n s i s t s  I n ,  or what ~t means t o  compre- 
hend on u t t e r a n c e ,  A s  noted  e a r l l e r ,  c r l t e r l a  
of performance a r e  d i s t i n c t  from criteria o f  ex- 
planation. 

2 .  , Even numerals a r e  n o t  i n t e r p r e t e d  ~v t n e  
machine. The t r ans fo rmat ions  o f  numerals i n t o  
numerals c a r r l e d  o u t  by what a r e  c a l l e d  arithmetic 
commands a r e  j u s t  formal o p e r a t l o n s  on symbols. 
The u s e r  typ icaLlv  i n t e r p r e t s  t h e  symbols a s  d e s i g -  
n a t i n g  numbers and t h e  o p e r a t l o n s  a s  d e s ~ g n a t l n y  
t h e  u s u a l  a r l t h m e t l c  o p e r a t l o n s  bu t  he  could j u s t  
a s  well I n t e r p r e t  t h e  symbols a s ,  say ,  p r o p o s l t l o n s  
and t h e  o p e r a t l o n s  a s  deductions (though t h e  i n t e r -  
p r e t a t l o n  f u n c t l o n  might be q u l t e  complex)--or any 
o t h e r  l n t e r p r e t a t l o n  which happens t o  malnta ln  ats 
coherence.  

3 .  I t  i s  unders tandably  n o t  easy  t o  provide  an  
example o f  a humafily i n c o n c e i v a b l e  u n i t a r y  concept .  
Goodman1 s ffGruet' and " B l  een" , in t roduced  t o  h u h -  
l l g h t  c e r t a l n  problems Of ~ n d u c t i o n ,  may be such 
examples. Grue i s  t h e  u n l t a r y  concept  whlch b n  
Engl ish  corresponds  t o  t h e  c o l ~ r  description "Has 
a green c o l o r  up t o  time t and a b l u e  c o l o r  a f t e r " .  
Thus i n  t h e  new system green  would b e  the aawe 
glvcn t o , t h a t  s t r a n g e  w l o r  whlch 1s Grue up t o  
tlme t a A  Bleen a f t e rwards  So f a r  a s  anyone 
knows, concepts  l i k e  Gyuc and Blecn never  occur  i n  
human c u l t u r e s .  flowever we must not  b e  t o o  p re -  
sumptLve about what canccpts  a c t u a l l y  can e x i s t .  
Cxot lc  s o c ~  e t i c s .  f r e q u e n t l y  p r o v ~ d c  examples o f  
what a r c  f o r  u s  inconceivable ways of carving up 
cxpor lencc .  For cxample ~ o u c a u l t  11972, xv) quo tes  
Barges' ~ l t a t l o n  of an a n c l e n t  Chinese encyclo- 
pedia  whlch has t h e  f o l l o w ~ n g  strange taxonomy. 
lfAnlmals a r c  d lv ldcd  i n t o  ( a )  bc longlng t o  thc  
I h ~ p c r o r ,  (b)  cmbulmcd, (c)  tumc, ( d )  s u c k ~ n g  pig', 
(e)  s l r o n s ,  ( i )  f c ~ b u l o u s ,  (g)  s t r a y  dogs, ( h )  in-  
cluded i n  t h e  p rescn t  c l a s s )  f'a c a t 1  on,  (1) f ren- 
zPcd, ( J )  ~nnumcrable , .  ( k )  drawn wi th  a very 
f i n e  camelhair b ru%h,  (1) e t  c e t e r a ,  (m) h a v l n g  - -- 
j u s t Y  broken t h e  wa te r  p l t c h e r ,  (n) t h a t  from a 
long way o f f  look l i k e  f l l e s . "  I f  ve ry  s t r a n g e  
coEcepts do e x l 8 t  we mlght f l n d  r t  very nard t o  
d e c ~ p h e r  them, g lven o u r  c s n s t r a l n e d  schemata 
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lo ta l ism,  j u s t  i n  case anyone should th ink  that ,  

i f  i t  were true, It would support the c e n t r a l i t y  o f  

v isual  knowledge i a  language understanding. 

Let  us now, as the b r i e f  substance o f  t h i s  

paper, look a t  three arguments tha t  might be p u t  

forward t o  support the dependence, o r  i n t e r -  

dependence, of l i n g u i s t i c  and v isua l  knowledge. 

Evolut ionary arguments 

This  comes I n  p h y l ~ g e n c t i c  and ontogenet ic 

forms. The farmer i s  the ingenious argument 

(Gregory 1970) tha t ,  s ince the human race has been 

able t o  see f o r  many times more m i  l l e n i a  than 

has been able t o  speak or  w r i t e ,  then It might 

seem reasonable t o  bel ieve, on e v o l u t b n a r y  

grounds that, the b r a i n  "took over" the &x i  s t i n g  

v i  suaY s t ruc tures  f o r  l anguage unaerstanding and 

production. This argument may we l l  be true, bu t  

q t  present there i s  no independent evidence t h a t  

would count f o r  o r  against i t. 

The "ontogenet4c f o r m "  of the argument - i n  

the ind iv idua l ,  t ha t  i s  - i s  t ha t  one f i r s t  learns 

words e s r t n  t i  a1 l y through the v isua l  channe) , and 

so again our l i n g u l s t i p  knowledge I s  e s s e n t i a l l y  

dependent upon v isual  c r i t e r i a  and experience. 

The best quick answer i s  t o  tu rn  tp the s o r t  o f  

word o f t e n  used qs a semantic p r i m i t i v e  i n  A1  

language under5 tand i ng sys terns : STUFF (=substance) , 
A T R A ~ S  (=changing the ownership o f  an a n t i  t y )  , 
CAUSE (upreced l ng and ncccs9 1 t a t  I ng en event) 

It i s  h i g h l y  dubious tha t  such very gancral 

concepts arc, o r  can be, taught by v i sua l /  

gstensive methods. Can one p o i n t  a t  substance as 
C 

such? One may mt, o r  m a n ,  to, but can one I n  

fac t  r e l i a b l y  do sg? 

One s t ruc ture  f o r  many purposcs 

This i s  a widespread view i n  A l  that  has been 

argued f o r  e x p l i c i t l y  by Minsky (1975) and Rieger 

(1976). among others.  Roughly speaking, i t  15 

tha t  implemented systems shoudd use a s ing le  

knowledge s t ruc tu re  f o r  a range o f  purposcs: 

langdage understanding, problem solv ing,  e tc .  

It j s  an add i t i ona l  assumptton tha t  human beings 

do func t ion  i n  t h j s  way. 

The thcs i s can bev expressed a t  many l eve l s  , 
and a t  a s u f f i c i e n t l y  general leve l  i t  i s  almost 

c e r t a i n l y  true. But i t  might then mean no more 

than tha t  a s ing le  proeramming language could 

express gen t ra l  sub-routines f o r  parsing, no ise 8B 
reduct ion c t c ,  f o r  a number o f  input  channels. 

A t  a more s p e c l f i c  leve l  was the thhsis,  no t  now 

widely  supported, t ha t  language and v i s i o n  i n  some 

sense shared the same "grammar", i n  the sense of 

Chomsky ' s  t r a n s f o r m  t tonal grammar (C laves 1972). 

S t r i k i n g  evidence from the para1 l e l  ism between 

v i  sual and l i ngu i s t  i c ambi gu i t y  was bound, and the 

fac t  t ha t  Chomsky's grammars no longer seem such 

p laus ib le  candidates f o r  such a r o l e  does not  m a n  

tha t  the thes is  i t s e l f  i s  f a l s e  a t  t h a t  l eve l .  

Let  us concentrate f o r  a moment on two more 

s p e c i f i c  levels .  F i r s t ,  conslder the well-known 

contrast  between such sentences as: 

The paper moved 

The dog m e d  

L ingu is t s  who d i f f e r  about much e l se  would 

want t o  ascr ibe a no t i on  of  rqeny t o  the subject  

o f  the second sentcncq bu t  no t  the f i r s t .  Haqy 

i n  A 1  working on na tura l  language would agree, and 

add t h a t  the no t ion  df agenGy i s  essential i f  o ther  

important Inferences are t o  be made, But, s u r e l y  

no one would argue tha t  _qsncy i s ,  i n  any usefu l  

sense ascr ibed a v isua l  c r i t e r k ,  t ha t  could be 

reduced t o  the v i sua l  d i f fe rences  o f  paper and 

dogs. I t  i s  i n  fac t  a complex theo re t i ca l  no t l on  

dependent upon our b e l i e f s  and theor ies about the 

world: we do not now a t t r i b u t e  agand) t o  t ress ,  

though some fe l l ow  humans do. But t h i s  d i f f e rence  

i s  a theo re t i ca l  ( i nc lud ing  I l n g u i s t i c )  one, no t  

one o f  d i f f c r ~ h c e  o f  v i sua l  percept ion. 

Secondly, we may r e t u r n  t o  general semantic 

p r i m i t i v g s  of the s o r t  already montloncd (and 

simi l a r  invemtorias may be found i n  (Blcrwisch 

1970) and (Leech 1974) ) , 

There are many possib le ways i n  which one 

might sect t o  j u s t i f y  such p r i m i t i v e s  (see Wilks 

1977) , and Bierwi sch (1970) hgs gone on record 

as saying tha t  they do denote, and are t o  t h a t  

extent  dependent upon v i s u a l l y  observable 

e n t i t i e s ,  I suggested above tha t  t ha t  may no t  be 

so: one may p o i n t  a t  t reac le ,  wetar o r  elephant 

meat, bu t  i t  i s  not  so c lea r  bne can p o i n t  a t  

SUBSTANCE, ye t  t h i s  no t ion  has a r o l e  tn PIBY I n  

language yndtrstanding f o r  how, wi thout  I t ,  can 

one economical l y  express sucn axiom* as "A 

quan t i t y  o f  a substance p l u s  a quqrf t l ty o f  i t  



y i e l d  a quant i ty ]  of i tb '  This axiom i s  not  t rue 

o f  physical  objects,  as d i s t i n c t  from subtances  

A h l l - k n o w n  confusion must be avoided here 

i t  may we l l  be true, as the model theore t lc  

semihntici s t s  l i ke Hontague claim, that  any 

conten t fu l  n o t ~ o n ,  p r i m i t i v e  o r  not,  r e f e r s  t o  a 

func t ion  o f  sets I n  that  sense move might be 

sa id  t o  r e f e r  t o  a set  o f  e n t i  t ~ e s  tha t  move 

However, t h i s  po in t  about log ica l  reference 

has no consequences f o r  the p o i n t  about whether 

o r  not such p r im i t i ves  denote e n t i t i e s  I n  the -- 
r e r  1 wor 1 d 

Visual and spat ia l  imagery 

Finally, i t  i s  sometimes argued, t ha t  the 

s t ruc tur -  u n d e r l y ~ n g  language must depend upon 

those underly ing v i s i o n  i f  on ly  because natura l  

language I s  so f u l l  o f  v isual  imagery In  
C 

whatever sense "vJ sual imagery' I s  taken, t h i s  

f a c t  i s ,  I believe, i r re levant  t o  any precise 

asser t ion under discussionl; by which I mean any o f  

I Language understandl ng processes i n  humans 

depend, e i t h e r  6s t o  p r i m i t i v e  elements o r  

s t ructure,  sn v isua l  experience and the 

mechanl sms thbt  i n te rp re t  I t 

I )  The speci f i ca t  ion  o f  1 anguage i n  humans has 

no s i g n i f i c a n t  overlap, i n  terms o f  p r i m i t i v e  

elements or  structure, w i t h  that o f  other 

facul  t i e s r  1 i ke  vLsion 

111) Visual processes i n  humans deperfd, e i  ther as 

t o  clemcnts or s t ructure,  on l i n g u i s t i c  

exper i ence and thp mechap i sps tha t  1 n terpre t 

and produce (s i c)  i t 

For a1 1 three wICJF3 on1 y anecdotal evidence 

i s  avai lable,  though I would be s t rwgthcncd by 

empir ica l  avldcnca tha t  tk b l i n d  from b i r t h  were 

less  able t o  understand the use o f  visual imagery 

i n  language Those w i t h  a p rede l i c t i on  f o r  motor 

t h e o ~ i e s  should be tempted t o  consider the Whorfian 

t h e s ~ o  111 ( ~ h o r b ,  remember, b e l ~ e q e d  ye might 

perceive, say l igh tn ing ,  as an e n t i t y ,  ra ther  than 

an a c t i v i t y  o r  process because we denoted i t  by 

a member of the theore t ica l  ca tegop  NOUN, ra ther  

than VERB) slpce, as the s t ruc tu ra l  di f ference o f  

I and nI makes c leaf ,  language i s  en a c t i v i t y  I n  

a way A s i o n  i s  not  

Thesis I7 w i l l  be agreeable t o  those who are 

impressed by the way i n  which confusion can a r i s e  

when one t r i e s  t o  b r i n g  together information on 

the same t o p ~ c )  but o b t r ~ n e d  v i a  d i f f e r e n t  

channe l s As when one r e f e r s  to tw c f t l es whose 

mutual r e l a t i o n  o f  pos i t ion  one knows from a map, 

between which one can d r i v e  'w i thout  t h ~ n k ~ n g  , 
and a lso  about both ~f which one has a great  ifeal 

o f  t ex tua l / f ac tua l  informodion Readers o f  

( F l l  lmore 1977) w i l l  r e c a l l  h i s  attempt t o  

describe the r e l a t i o n  o f  a text-based frame and 

an experient ial ly-based scene 1~ the same 

s i twat ron  I th ink  A l  workers a t  t h i s  p a r t i c u l a r  

In te r face  could p r o f i  f from considering the 

ex ten t  t o  which such possib le ~ncons is tenc les  

can be matters o f  theory rather  than s u p e r f i c i a l  

f a c t  an observer who i s  asked whether two s ides 

o f  a long ra i lway 1 bne meet a t  the fu r thes t  p o i n t  

he can see w i l l  gCve an answer not rndependent 

o f  o f  h l  s a b ~ t r a c t  (poss I b l y  1 I ngu I st l-cal l y  based) 

theory o f  p a r a l l e l  l ~ n e s  

I n  cgncluston, t h t s  note hao t r i e d  t o  do no 

more than ward o f f  c e r t a i n  confusions, and t o  

s t ress  how many po ln ts  o f  view are s t i l l  open, 

since the evidence f o r  and against them i s  no 

more than anecdotal , evicn when the anecdotes come 

from Psychology labs The choice between theses 

I/II/III  i s  a imctaphysicrl one, i n  the more red- 

blooded sense o f  tha t  -ti red w ~ r d  i t  cannot 

be - made on cmpiricad grounds now, but i t  can have 

Important p r a c t i c a l  consequences about where one 

~hooses t o  look f o r  answers 
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