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ABSTRACT 

A r t i f i c i a l i n t e l l i g e n c e a s w e l l a s 
n e u r o p h y s i o l o g l c a l s t u d i e s o f r e c e n t decades 
suggest a u n i t a r y v i e w o f l a n g u a g e , i n wh ich 
n a t u r a l language c o n s t i t u t e s o n l y p a r t o f the 
t o t a l language o f t he o r g a n i s m ; the l a t t e r i s a 
s i n g l e bu t complex s t r u c t u r e c o n t a i n i n g a l s o 
t he symbo l -sys tems and t h e i r t r a n s f o r m a t i o n s 
r e s p o n s i b l e f o r men ta l p r o c e s s e s . F o l l o w i n g 
Sloman, t he dogma t h a t communica t ion i s the 
main f u n c t i o n o f language i s opposed , and 
i m p l i c a t i o n s o f the u n i t a r y t h e s i s i n r e s p e c t 
of a number of l i n g u i s t i c and p s y c h o l o g i c a l 
q u e s t i o n s a re b r i e f l y d i s c u s s e d . 

1. INTRODUCTION 

In h i s "Computers and Though t " l e c t u r e Dav id 
Marr has d e a l t w i t h the language o f v i s u a l 
p r o c e s s i n g . He has p r e s e n t e d h y p o t h e s e s , a 
t h e o r y , o f what a t l e a s t p a r t s o f i t may be and 
o f t r a n s f o r m a t i o n s wh ich t ake p l a c e i n i t i n 
the p rocess o f v i s i o n . The language i s no t 
E n g l i s h or Japanese or French or wha tever -
when we see we are no t speak ing or even 
consc ious o f p r i m a l ske tches o r o f s t i c k 
f i g u r e s , bu t a language n e v e r t h e l e s s i t i s -
And the e x i s t e n c e and n a t u r e of such a language 
i s no t o n l y t h e o r e t i c a l , f o r p h y s i o l o g i s t s have 
s t a r t e d t o d i s c o v e r e x p e r i m e n t a l l y the a l p h a b e t 
o f languages a t work i n the v i s u a l p rocesses o f 
a n i m a l s . Not b e i n g a b i o l o g i s t m y s e l f , I s h a l l 
r e l y f o r my remarks on such m a t t e r s on a 
f a s c i n a t i n g a r t i c l e p u b l i s h e d i n 1977 b y Horace 
B . B a r l o w [ 1 ] . 

A c c o r d i n g t o B a r l o w , work on r e c o r d i n g the 
responses o f s i n g l e n e r v e - c e l l s i n t h e v i s u a l 
pathway o f a n i m a l s l i k e f i s h o r monkeys when 
t h e v i s u a l i n p u t i s m a n i p u l a t e d , has shown t h a t 
t h e eye i s u s i n g an a l p h a b e t o f o n l y one o r two 
dozen d i f f e r e n t s ymbo l s . The r e f e r e n t s o f 
t hese symbols a re s o - c a l l e d " t r i g g e r f e a t u r e s , " 
such as the appearance o f a s m a l l da rk s p o t , or 
t he movement of *an o b j e c t upwards in a 
p a r t i c u l a r r e g i o n , i n t he v i s u a l f i e l d . 

O f cou rse i t i s no t o n l y i n v i s i o n t h a t a 
p r o c e s s i n g language is a t work - examples 

abound i n a l l o t h e r a reas o f a r t i f i c i a l 
i n t e l l i g e n c e . Thus f o r example , the E n g l i s h -
pa raphrase programs of Schank and h i s 
c o l l a b o r a t o r s employ o u t l a n d i s h words l i k e 
MTRANS and PTRANS, wh i ch by no s t r e t c h of t he 
i m a g i n a t i o n c o u l d be c o n s i d e r e d to be E n g l i s h 
o r any o t h e r n a t u r a l l anguage , bu t n e v e r t h e l e s s 
a re an e s s e n t i a l p a r t o f the w o r k i n g sys tem. 

Now, i n t h e i r na r row man-cen te red way, peop le 
have g e n e r a l l y c o n s i d e r e d n a t u r a l languages as 
the languages " p a r e x c e l l e n c e , " and though t o f 
o t h e r symbo l -sys tems t h a t may be employed as 
r a t h e r secondary t o t h e s e . I t i s t r u e t h a t i n 
e l e c t r o n i c d i g i t a l computer systems we have 
become f a m i l i a r w i t h o t h e r " l a n g u a g e s " such as 
A l g o l or an assembly language or a machine 
code , bu t i n b i o l o g i c a l o rgan isms l i t t l e 
r e c o g n i t i o n has been g i v e n to the e x i s t e n c e o r 
impor tance o f a w i d e r d imens ion to l anguage . 
T h i s i s because , i n B a r l o w ' s w o r d s , "human 
consc iousness r e s i d e s a t the i n t e r f a c e between 
i n t e r n a l and e x t e r n a l l a n g u a g e , " and s i n c e we 
seem to be c l e a r l y consc ious o n l y o f the 
e x t e r n a l one - the one we t a l k in - we have 
ass igned a p e c k i n g o r d e r to l anguages . Very 
d i s t i n g u i s h e d s c h o l a r s , f o r example , have 
den ied any k i n d o f language whatsoever to o t h e r 
s p e c i e s o f a n i m a l s . And d i s t i n g u i s h e d 
p h i l o s o p h e r s have even c la imed t h a t though t i s 
synonymous w i t h language ( n a t u r a l l anguage , 
t h a t i s t o s a y ) , i g n o r i n g - f o r example -
dreams and daydreams, o b v i o u s l y i n t e l l i g e n t 
b e h a v i o u r o f a n i m a l s , t he way music " s p e a k s " to 
u s , e t c . 

2. A PROPOSAL 

The work o f t he l a s t few decades i n a r t i f i c i a l 
i n t e l l i g e n c e , as w e l l as the work o f 
n e u r o p h y s i o l o g i s t s o f the k i n d d e s c r i b e d by 
B a r l o w , and - e s p e c i a l l y - some recen t 
p h i l o s o p h i c a l a n a l y s i s o f Aaron Sloman, o f the 
U n i v e r s i t y o f Sussex [ 2 ] , l ead me to make the 
s u g g e s t i o n t h a t a new v i ew of language is 
e m e r g i n g , one t h a t i s e s s e n t i a l l y b i o l o g y -
b a s e d . Namely, language i s n o t to be though t 
o f a s b e i n g p r i m a r i l y n a t u r a l l anguage , nor 
even i s i t t o b e t hough t o f e s s e n t i a l l y a s 
b e i n g o f two d i f f e r e n t k i n d s , v i z . e x t e r n a l 
( i . e . n a t u r a l ) and i n t e r n a l ( i . e . p r o c e s s i n g ) , 
b u t i n any b i o l o g i c a l o r computer s y s t e m , 
whether a man or a r a t or Dav id M a r r ' s program 
i t i s one t h i n g , wh i ch w e i n ou r 
a n t h r o p o c e n t r i c way a r b i t r a r i l y and 
m i s l e a d i n g l y d i v i d e i n t o e x t e r n a l and i n t e r n a l . 

Though I t I s one t h i n g i t i s no t a s i m p l e 
t h i n g . T h i s i s o b v i o u s i n a computer p rog ram, 
where the language m i g h t , f o r i n s t a n c e , be 
h i e r a r c h i c a l l y o r g a n i s e d i n t o many p a r t s : 
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f i r s t , say, a s o - c a l l e d t o p - l e v e l p a r t , e . g . 
A l g o l , which i s the on ly p a r t the w r i t e r o f the 
program uses and is u s u a l l y aware o f , then an 
i n t e r p r e t e r which conver ts to the assembly code 
of the machine, then a t r a n s l a t o r which 
conver ts the r e s u l t i n t o i t s machine code. 
However, even in computer systems the 
o r g a n i s a t i o n of the language need not be q u i t e 
so neat as t h i s . For example, in the days long 
ago when I wrote programs and d i d not merely 
t a l k about them, 1 remember the b e a u t i f u l 
language of L i s p , which 1 used, having a 
f a c i l i t y whereby one could ( u s u a l l y f o r 
e f f i c i e n c y ' s sake) I n t e r p o l a t e i n one 's t o p -
l e v e l L isp program s labs of machine code. 

But i n b i o l o g i c a l systems i t i s q u i t e c e r t a i n 
tha t the s t r u c t u r e and t rans fo rmat ions of the 
language are more compl icated than a s t r a t i f i e d 
h i e r a r c h i c a l scheme w i t h neat t rans fo rmat ions 
l e v e l b y l e v e l . 

Let me g ive a r a the r s imple example of the 
c lose assoc ia t i on and c o n t i n u i t y between 
e x t e r n a l and i n t e r n a l languages. (1 s h a l l 
cont inue f o r convenience, in our present s t a te 
of knowledge of these t h i n g s , to use the terms 
" e x t e r n a l " and " i n t e r n a l , " a l though my present 
t hes i s i s t h a t e p i s t e m o l o g l c a l l y t h i s 
d i s t i n c t i o n is m i s l ead ing . ) Consider the change 
tha t occurs in our l e a r n i n g of elementary 
a r i t h m e t i c as c h i l d r e n . When we are f i r s t 
taught how to add, we do it in terms of the 
t eache r ' s i n s t r u c t i o n s , consc ious ly us ing 
n a t u r a l language words and phrases such as 
" c a r r i e s " or " two threes are s i x , " but when we 
become p r o f i c i e n t and do such sums in the usual 
almost au tomat ic , " u n t h i n k i n g " way, there are 
p r a c t i c a l l y no remnants l e f t i n our 
consciousness of these i n s t r u c t i o n s and 
express ions . But nobody can doubt t h a t , though 
we are not conscious of i t , symbol ic process ing 
i s t ak ing p l a c e : the a c t i v i t y has very l a r g e l y 
passed from the e x t e r n a l to the i n t e r n a l 
language. But note how easy and " n a t u r a l " the 
t r a n s i t i o n s between the two a r e : i f , a f t e r 
a t t a i n i n g p r o f i c i e n c y , we are faced w i t h a 
s p e c i a l l y hard or long sum, we w i l l sometimes 
make the oppos i te t r a n s i t i o n and r e v e r t to the 
ex te rna l p a r t of the language, perhaps saying 
to ourse lves "1 must remember to ca r r y 2 when 
I ' v e f i n i s h e d adding t h i s co lumn. " 

The c l a i m , the hypo thes i s , I want to make then 
i s the f o l l o w i n g : 

A l l mental processes in any b i o l o g i c a l system 
are merely t rans fo rmat ions t h a t take p lace in 
i t s s i n g l e language, and t h i s language may be 
a c t i v a t e d at, and " l e v e l . " 

( I put " l e v e l " in i nve r t ed commas, s ince - as I 
exp la ined be fo re - I do not wish to imply tha t 
the language has a s t r i c t l y h i e r a r c h i c a l 
s t r u c t u r e . ) 

I make the f u r t h e r c la im tha t t h i s view w i l l 
throw new l i g h t on a number of i n t e r e s t i n g 
Issues and puzz les , such as : 

The semantics of n a t u r a l language. 

The I n t e r a c t i o n of our d i f f e r e n t m o d a l i t i e s of 
c o g n i t i o n , such as v i s i o n and understanding of 
language. 

The o r i g i n and development of human language. 

How the a r t s , such as poet ry and music, act on 
us . 

The nature of hypnot ism, dreams and s o - c a l l e d 
" i n s p i r a t i o n . " 

E l u c i d a t i o n of t heo r i es of the unconscious of 
the Freudian t y p e . 

The understanding and mode l l ing of 
purpos lveness. 

La ter in t h i s t a l k I s h a l l say a l i t t l e about 
some of these a p p l i c a t i o n s of my t hes i s - a 
l i t t l e o n l y , I 'm a f r a i d , p a r t l y because o f the 
l i m i t a t i o n s of t ime al lowed me he re , but main ly 
because my ideas on these mat ters are s t i l l 
embryonic, or even sub-embryonic, whatever t ha t 
might mean! But f i r s t I want to consider 
b r i e f l y why the view I am p resen t ing may appear 
a very s t range one to many in the f i e l d of 
l i n g u i s t i c s t u d i e s . 

3. IS COMMUNICATION THE MAIN FUNCTION OF 
LANGUAGE? 

Perhaps the reason the view of language I am 
expounding has taken so long to revea l i t s e l f 
Is tha t l i n g u i s t s , ph i losophers and o thers have 
assumed as a dogma tha t the main or so le 
purpose of language Is communicat ion. I would 
say, on the c o n t r a r y , i t s main purpose is f o r 
enab l ing e f f e c t i v e and meaningfu l a c t i o n to 
occur , whether o v e r t l y , e . g . in commands, or 
not o v e r t l y , e . g . in the s t i m u l a t i o n o f a 
muscle f i b r e in an organism. To demonstrate 
t h i s c o n v i n c i n g l y and in d e t a i l i s beyond the 
scope of t h i s l e c t u r e and i nvo l ves some c a r e f u l 
p h i l o s o p h i c a l a n a l y s i s , on which a very no tab le 
s t a r t has been made by Aaron Sloman in the 
paper I r e f e r r e d to e a r l i e r . He there 
discusses the two opposed v iews , the usua l one 
which I n s i s t s on the primacy of communicat ion, 
and the new one which i n s i s t s on the primacy of 
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r e p r e s e n t a t i o n . The f o rmer , of which 
W i t t g e n s t e i n was the most d i s t i n g u i s h e d and 
extreme exponent , ho lds t h a t language Is 
e s s e n t i a l l y a s o c i a l phenomenon and meanings 
are e s s e n t i a l l y t h i n g s to be communicated, so 
t h a t I t I s Imposs ib le f o r a n y t h i n g to use a 
language s o l e l y f o r p r i v a t e purposes* The 
second v iew ho lds t h a t the essence of language 
Is s to rage of I n f o r m a t i o n f o r use and 
m a n i p u l a t i o n by an I n d i v i d u a l , and 
communicat ive p o t e n t i a l I s o n l y an e v o l u t i o n a r y 
s i d e - e f f e c t o f t h i s f u n c t i o n . 

Even Bar low, In the o the rw ise so l u c i d a paper 
which 1 c i t e d e a r l i e r , seems to have a l lowed 
h i m s e l f t o get q u i t e confused by c l i n g i n g to 
the communicat ion dogma. For I n s t a n c e , In 
d i s c u s s i n g Wlnograd 's famous program f o r the 
unders tand ing of E n g l i s h , he expresses the hope 
t h a t - as is not the case In t h a t program - an 
Isomorphism would be found to e x i s t between the 
I n t e r n a l and e x t e r n a l languages in the case of 
our b r a i n s . There seems to me to be a b s o l u t e l y 
no reason to expect t h i s , and I would t h i n k 
Bar low, at the t ime he wro te the paper , must 
s t i l l have thought t h a t n a t u r a l language b y 
i t s e l f i s s o fundamental t h a t the i n t e r n a l 
languages must in some sense mere ly m i r r o r i t . 

4. THE BASE AND SEMANTICS OF LANGUAGE 

I sa i d e a r l i e r t h a t language i s f o r e n a b l i n g 
e f f e c t i v e and mean ing fu l ac t s to occu r . Now, 
as Sloman w r i t e s , "The most bas ic and p r i m i t i v e 
type o f symbol-use is the execu t i on o f 
i n s t r u c t i o n s . " By the base of a u n i t a r y 
language I s h a l l s i g n i f y t h a t p a r t o f the 
language which c o n s i s t s o f i n s t r u c t i o n s f o r 
some act to o c c u r . The f o l l o w i n g are th ree 
examples which s p r i n g to mind : (a) In o r d i n a r y 
computer programs the machine-code would be 
p a r t o f the base , (b) In Wlnograd 's language 
program I r e f e r r e d to e a r l i e r , which d e a l t w i t h 
the m a n i p u l a t i o n o f toy b locks o f v a r i o u s 
shapes and c o l o u r s , the base would i n c l u d e 
i n s t r u c t i o n s l i k e CLEARTOP, used f o r c l e a r i n g 
o f f a n y t h i n g l y i n g on top o f a p a r t i c u l a r b l o c k 
to enable i t to be used f o r some c o n s t r u c t i o n 
or o the r pu rpose , ( c ) In an imals the base 
would I n c l u d e , f o r example, i n s t r u c t i o n s t o 
muscle f i b r e t o t w i t c h . 

Now the c l a i m i s , and i t i s a ve ry l a r g e one, 
t h a t a l l the f u n c t i o n i n g and meaning o f 
language ( " e x t e r n a l " and " i n t e r n a l " ) i s 
dependent on t h i s base . I t i s a ve ry l a r g e 
c l a i m , and to s u b s t a n t i a t e i t one must show how 
d e s c r i p t i v e meaning can evo lve out o f s o - c a l l e d 
" p r o c e d u r a l " meaning ( the k i n d o f meaning 
r e p r e s e n t a t i o n t h a t was c h a r a c t e r i s t i c o f 
Wlnograd 's p rog ram) . Th is is the main theme of 

Sloman's paper - in f a c t , he appears to 
cons ide r t h i s the c e n t r a l problem o f the 
semant ics of language. 

I t h i n k the s tudy of menta l processes in 
genera l cou ld b e n e f i t f rom a mathemat ica l s tudy 
o f the p r o p e r t i e s o f the c l ass o f languages 
p o s s i b l e w i t h a g i ven base . To some ex ten t i t 
might be model led on the T u r i n g theory of a 
u n i v e r s a l comput ing machine, in which the base 
t y p i c a l l y cons i s t ed o f on l y f o u r I n s t r u c t i o n s , 
say , "move to the l e f t , " "move to the r i g h t , " 
" p r i n t 1 , " and " s t o p . " But the theory would 
d i f f e r c o n s i d e r a b l y f rom T u r i n g ' s , because -
f i r s t l y - much l a r g e r and more i n t e r e s t i n g 
bases would need to be c o n s i d e r e d , and -
secondly - the languages to be cons idered would 
have complex s t r u c t u r e s and t r a n s f o r m a t i o n s 
l i k e c o m p i l i n g , i n t e r p r e t i n g and o t h e r s . 

So much, or r a t h e r so l i t t l e as f a r as t h i s 
l e c t u r e i s concerned, f o r the semant ics and 
base of language. I now w ish to say a l i t t l e 
too about o t he r consequences and aspects of the 
u n i t a r y v iew o f language. 

5± SOME ASPECTS OF THE UNITARY VIEW OF 
LANGUAGE 

5 # * I n t e r a c t i o n o f M o d a l i t i e s 

I t i s i n c o n c e i v a b l e t h a t the f u n c t i o n i n g o f 
d i f f e r e n t m o d a l i t i e s do not share a common 
language, f o r o the rw ise how cou ld we envisage a 
cow when we hear a moo? Poets who compose 
sentences l i k e , " t h e morning l i g h t creaks down 
the s t a i r s , " which make p e r f e c t l y good sense to 
us are t r y i n g to r e - c r e a t e t h i s common 
language. By the way, I am s l i g h t l y i n c l i n e d 
to t h i n k t h a t poets and mus ic ians may be 
r e a d i e r to accept the v iews 1 am espousing than 
many b i o l o g i s t s and computer s c i e n t i s t s ! 

5.2 O r i g i n o f N a t u r a l Language 

I t has been n o t o r i o u s l y d i f f i c u l t f o r l i n g u i s t s 
and o the r s c h o l a r s to make progress on 
e x p l a i n i n g how human language came I n t o b e i n g , 
and the f a c t t h a t in s p i t e o f the l a r g e number 
o f d i f f e r e n t languages a l l over our g l o b e , 
t he re i s much s t r u c t u r a l s i m i l a r i t y i n t h e i r 
grammars. 

on the p resen t v i e w , language e x i s t e d in man 
and an imals long be fo re s o - c a l l e d human 
language, and the ques t i on takes on a new f o rm : 
how and when d i d our ances to rs h i t on the 
marvelous t e c h n i c a l dev ices f o r b r i n g i n g out 
t h e i r language " i n t o the o p e n , " bo th by v i s u a l 
means (cave p a i n t i n g s and s igns ) and by a u r a l 
ones (spoken words)? I f t h i s i s indeed what 
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happened, then of course t he re would be o 
mystery about the s i m i l a r i t y o f our languages 
s ince presumably e v o l u t i o n would have generated 
s u b s t a n t i a l l y the same " i n t e r n a l " language in 
a l l members o f our s p e c i e s . 

5.3 F u n c t i o n i n g o f A r t 

Poe t ry i s p a r t i c u l a r l y i n t e r e s t i n g t o cons ide r 
s i nce w h i l e i t uses n a t u r a l language 
e x c l u s i v e l y , i t seems - I n so f a r as i t I s 
p o e t r y and not prose - to be a t t e m p t i n g to 
evoke "deeper l e v e l s " o f the i n t e r n a l language. 
I t se t s up resonances which are q u i t e 
I n d e s c r i b a b l e i n n a t u r a l language and a t bes t 
can o n l y be conveyed by ana logy* Some of the 
most e f f e c t i v e , the most moving p o e t r y i s 
n o t o r i o u s f o r hav ing no d i s c e r n i b l e "meaning" 
i n the o r d i n a r y d i s c u r s i v e sense, and ye t 
c l e a r l y a ve ry g rea t dea l o f meaning in terms 
o f menta l p r o c e s s . I t seems t h a t , as in the 
example o f " c r e a k i n g l i g h t " I ment ioned 
e a r l i e r , p o e t r y t r i e s t o r e - c r e a t e , t o m i r r o r , 
t o represen t i n n a t u r a l language ve ry 
s i g n i f i c a n t p a r t s o f our " i n t e r n a l " language. 

Music ( I . e . pure mus ic) eschews d i s c u r s i v e 
language a l t o g e t h e r , and so - not hav ing to ac t 
th rough t h a t pathway - appears ab le to make a 
more d i r e c t and o f t e n more p o w e r f u l e v o c a t i o n 
o f our " i n t e r n a l " language. 

I s h a l l say no more about the o the r a r t s , apa r t 
f rom remark ing t h a t the s tudy of dance and the 
" l anguage" o f ges tu res g e n e r a l l y , f rom the 
present p o i n t o f v i e w , migh t be p a r t i c u l a r l y 
r e w a r d i n g , because compara t i ve s t u d i e s o f o t he r 
an imal spec ies would be more f e a s i b l e than f o r 
the a u r a l , g raph i c and p l a s t i c a r t s . 

5.4 Hypnot ism, Dreams and " I n s p i r a t i o n " 

The bas ic phenomenon in hypnot ism must be the 
t r a n s f e r o f commands f rom the " e x t e r n a l " to the 
" i n t e r n a l " language. I t would t h e r e f o r e be a 
p rom is ing s u b j e c t o f I n v e s t i g a t i o n f o r g e t t i n g 
to know more about the r e l a t i o n s h i p s between 
d i f f e r e n t p a r t s o f the o rgan i sm 's language. 

Dreams and the phenomena of " i n s p i r a t i o n " are 
to be i n t e r p r e t e d as r e l a t i v e l y autonomous 
a c t i v i t i e s o f the i n t e r n a l language and shou ld 
t h e r e f o r e b e ab le t o throw l i g h t o n i t s n a t u r e . 

5.5 Psychology of the Unconscious 

Freud o f course I n i t i a t e d the s tudy o f the 
i n t e r n a l language of human b e i n g s , in a b o l d , 
b road l y c a t e g o r i c a l but crude way. In the 
f i e l d o f a r t i f i c i a l i n t e l l i g e n c e a s t a r t has 
a l r eady been made In the work of Colby and 

o t h e r s to tease o u t , i n much more d e t a i l than 
t h a t o f F reud , the i n t e r n a l languages a t work 
i n d i f f e r e n t k i nds o f menta l d i s o r d e r . B u t , 
f rom the p resen t p o i n t o f v i e w , psychopatho logy 
becomes o n l y p a r t o f the w ide r i ssue o f the 
s tudy o f human language ( e s p e c i a l l y I t s 
" i n t e r n a l " p a r t ) , and i s l i k e l y t o make more 
s o l i d p rog ress when the l a t t e r i s b e t t e r 
u n d e r s t o o d . 

6. CONCLUDING REMARKS 

Nobody cou ld be more aware than I am myse l f of 
how ske tchy t h i s d i s c u s s i o n has been . I have 
g i ven l i t t l e s o l i d guidance on how one i s to 
u n r a v e l the d e t a i l s o f the s t r u c t u r e s and 
t r a n s f o r m a t i o n s o f the u n i t a r y languages. But 
o f course t h a t i s p r e c i s e l y one o f the main 
o b j e c t i v e s o f the more bas i c types o f research 
in a r t i f i c i a l i n t e l l i g e n c e , and I may perhaps 
have succeeded i n c l a r i f y i n g a l i t t l e t h a t 
o b j e c t i v e and i t s impor t f o r unders tand ing 
o u r s e l v e s . Nor have I i n d i c a t e d t h a t the 
paradigm I have been expounding is a f a i r l y 
n a t u r a l seque l to the work o f the l a s t decades 
on t r a n s f o r m a t i o n a l grammar, w i t h i t s emphases 
on "deep s t r u c t u r e " and t r a n s f o r m a t i o n a l 
schemata - in f a c t a v iew not so ve r y d i f f e r e n t 
f rom the p resen t one has been developed by a 
d i s t i n g u i s h e d member of the "Chomsky" s c h o o l , 
namely J .A . Fodor [ 3 ] . But perhaps the bes t 
way to end t h i s t a l k and suggest where i t i s 
p o i n t i n g i s by an anecdo te . 

Some years ago, at the U n i v e r s i t y of Ed inbu rgh , 
b e f o r e I pensioned myse l f out o f i t , the l a t e 
Jacques Monod - the v e r y d i s t i n g u i s h e d French 
s c i e n t i s t - was i n v i t e d to open o f f i c i a l l y the 
f i r s t u n i v e r s i t y department o f mo lecu la r 
b i o l o g y in B r i t a i n . At a s h e r r y p a r t y I was 
i n t r o d u c e d to h i m , and by way of making 
c o n v e r s a t i o n , and w i t h my tongue l a r g e l y in my 
cheek, I remarked, " I t h i n k t h a t i n f i f t e e n o r 
twenty y e a r ' s t ime b i o l o g y and a r t i f i c i a l 
i n t e l l i g e n c e w i l l have c o n f l a t e d i n t o one 
s u b j e c t . " I thought such a c o n t r o v e r s i a l 
sugges t i on was good f o r a reasonab ly extended 
d i s c u s s i o n . But Monod immed ia te ly f l a s h e d 
back , "Of c o u r s e ! " End of c o n v e r s a t i o n , w h i l e I 
recovered my b r e a t h . T o n i g h t ' s t a l k can 
a p p r o p r i a t e l y end t h e r e , w i t h my tongue now 
o n l y h a l f - w a y up my cheek. 
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