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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 
# 

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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