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ABSTRACT 

PLAS is an analogy-based language 
a c q u i s i t i o n syston t h a t can bo taught 
th rough examples. Tho p r i m i t i v e s o f i t s 
knowledge r e p r e s e n t a t i o n nro languago 
express ions and are l e a r n t through 
i n t e r a c t i o n in tho vary same languago t h a t 
i s be ing l e a r n t . Th is paper proposes 
ex tens ions to cope w i t h u t t e rances 
r e l a t i n g t o temporal aspects . 

I INTRODUCTION 

our approach to cope w i th the 
f o rm idab le complex i t y o f d o a l l n g w i t h 
N a t u r a l language as we l l as learning is to 
d i v i d e the e f f o r t i n t o two s tages . Tho 
f i r s t - s t a g e system w i l l begin w i t h sensor i -
motor mechanisms rnd l e a r n on i n t e r p r e t a -
t i o n o l machinery t h a t enables compara t i ve ly 
p r i m i t i v e language process ing* The second-
s tage system w i l l s t a r t w i t h such an 
i n t e r p r e t a t i o n a l machinery and l o a r n formal 
l o g i c and grammar of the language t h a t 
suppor t complex performance. 

We have descr ibed elsewhere [ l , 2 , 3 , 4 ] 
t h o teach lng, language a c q u i s i t i o n and 
unders tand ing machinery of PL AS, a language 
a c q u i s i t i o n system belonging t o the f i r s t 
s t a g e , PLAS is analogy-based and l ea rns 
th rough examples, The p r i m i t i v e s o f i t s 
knowledge r e p r e s e n t a t i o n are no t 
grammat ical cons t ruc t s but n a t u r a l languago 
express ions thomselves. These p r i m i t i v e s 
a re l e a r n t th rough i n t e r a c t i o n i n the very 
same language t h a t is being acqu i red 
(arguments f o r the above f u t u r e s are 
a v a i l a b l e i n [ l t o 3 ] ) . 

Though the language machinery of PLAS 
can cope, w i t h i n i t s scope, w i t h s p a t i a l 
as w e l l as temporal aspects of the ex te rna l 
w o r l d , i t s sonsor l -motor machinory cannot 
r e p r e s e n t the temporal aspocts . Moreovor, 
though i t can ler . rn to understand new 
phrases and sentences, i t s c a p a b i l i t y to 
acqu i re words i s compara t l vo ly l i m i t e . 
Th i s paper proposes extens ions to remove 
these l i m i t a t i o n s ( c a l l tho extended PLAS 
as PLAS.T). 

II INTIAL KNOWLEDGE. TEACHING 

The wor ld of PLAS.T is a system of 
aspects ( e . g . : tho meaning of YESTERDAY, 
Male 10) and aspoc t -c lasses ( o . g ! the 
c l ass of past events , tho c lass of males) 
of the exterml w o r l d , rnd u t t e rances and 
u t t o r a n c o - c l a s s e s i . e . , language schemmes 
or s imply schemes ( o . g . : SCM1FCDY WÎ TT 
SOMFflTKR* SOMETIME i . e . , * - WBJT - - •> of 
tho l i n g u i s t i c w o r l d . 

PLAS.T s t a r t s w i t h a system of 
sonsor l -moto r aspects (A sonsor l -motor 
aspect Is nn aspect of tho ex te rna l wor ld 
t h a t PLAS.T bocomos nware of through i t s 
sens ing and man ipu la t i ng c a p a b i l i t i e s . 
For example, a s p e c i f i c ac t i on such as 
w a l k i n g , a s p e c i f i c agent . ) and aspect-
c l n s s o s . 

Since tho case s t r u c t u r e s nro c locor 
to tho s t r u c t u r e s l o a r n t by PLAS£4^ and 
Schank's CEN r e p r e s e n t a t i o n £ e j is 
l a n g u a g e - f r e e , we propose to use CW to 
r ep resen t tho sensor l -motor knowledge 
g iven above. However, CDN w i l l not be 
used to rep resen t the aystorn of aspocts 
and a s p e c t - e l a t e s a t tho language l o v o l . 
Wo b o l l e v o t ha t a person 's languago p lays 
t key r o l o in do tormin ing h i s modol 
o f tho wor ld and thus s t r u c t u r i n g h i s 
thought [7J . 

Ut te rances , sonsor l -motor aspocts and 
ospoc t - c l assos are p r i m l t i v o l y r o l a t o d by 
the toachor as in PLAS £ l j by naming. 
For oxnmplo, 

CKAIRl; CHAIR, A C I i A I R ; * 

• f t ' stands fo r a CEN-representat ion of tho 
sensor i -mo to r aspec t - c lass corresponding 
to tho c lass of c h a i r s . The example 
In fo rms tho system t h a t CHAIR, A CHAIR 
are names of the aspect CHAIRi be long ing 
to tho a s p e c t - c l a * s spool f l e d by a. A l l 
n -mo-ut torpneos need not be In t roduced 
by naming. PLAS.T, us ing tho a c q u i s i t i o n 
machlnory of PLAS and tho techniques 
d lscussod below, can lea rn them by analogy. 
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other marker s imula tes tho e x t r a -
l i n g u i s t i c means t h a t enable tho hoofer t o 
imagine a now s i t u a t i o n and relate its 
r ep resen ta t i on w i t h tho present one. Wi th 
tho holp of such assoc ia t ions between 
s ta tements , nnd tho analogy-based 
c a p a b i l i t y o f PLAS to t ransform u t te rances 
( d e t a i l s in [ l , 2 , 4 ] ) . PLAS.T can convert 
tho tense of a s tatement . 

Teaching PLAS.T a t e x t is as in PLAS 
[1 ,2 ,4 ] except t h a t tho e x t r a - l i n g u i s t i c 
markers descr ibed above can a lso bo used 
in a d d i t i o n to tho ones a l ready a v a i l a b l e 
in PLAS. 
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The teacher can a lso assoc ia te a 
l i n g u i s t i c and a sensor i -motor represen ta ­
t i o n s of on ovont by the o x t r o - l i n g u l s t l c 
marker 'DESCRIBES' which s imulates the 
o x t r a - l i n g u l s t i c behaviour v i z . , 
s imu l taneous ly p o i n t i n g t o , and 
d e s c r i b i n g , a s i t u a t i o n . For Example, 

(For l ack of space, 'COME' has not boon 
descr ibed f u l l y , and s t ruc tu res o f tho 
l i n g u i s t i c r ep resen ta t i on wore not shown). 
App ly ing tho r u l e t h a t any d i f fe rence in 
tho l i n g u i s t i c representantion of two ovonts 
r e l a t e s t o tho d i f f e r e n c e i n t h e i r senso r i ­
motor r o p r o s o n t n t i o n s , PLAS.T can assoc la to 
LAST MCNTO w i t h JULY and LAST WESC w i t h 
SECOND WEEK OF AUGUST. Using anothor r u l e , 
PLAS.T can r e l a t e the only non-understanda­
b l e u n i t i n a l i n g u i s t i c rop roson tn t i on 
w i t h tho on ly ono in tho sonsor i -motor 
r o p r o s o n t n t i o n t h a t has not been r e i n tod 
to any u n i t in tho former. For example, 
the boxod u n i t s g lvon below: 

• IS-A-RBCCLLECTION-OF' s imulatos tho o x t m -
l l n g u i e t l c moans employed by a lnnpjuago 
community to onablo tho henror to 
r e c o l l e c t a past ovont and associaciato w i t h 
i t s r o p r o s o n t n t i o n tho present one. Tho 
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