ANALOGY-EASSD ACQUISITION OF UTTERANCES
RELATING TC TEMPORAL ASPECTS

V. Sombugamoorthy
Contro

Computor
Indian

ABSTRACT

PLAS is an analogy-based language
acquisition syston that can bo taught
through examples. Tho primitives of
knowledge representation nro languago
expressions and are learnt through
interaction in tho vary same languago that
is being learnt. This paper proposes
extensions to cope with utterances
relating to temporal aspects.

its

I INTRODUCTION

our approach to cope with the
formidable complexity of doallng with
Natural language as well as learning is to
divide the effort into two stages. Tho
first-stage system will begin with sensori-
motor mechanisms rnd learn on interpreta-
tionol machinery that enables comparatively
primitive language processing* The second-
stage system will start with such an
interpretational machinery and loarn formal
logic and grammar of the language that
support complex performance.

We have described elsewhere [1,2,3,4]
tho teachlng, language acquisition and
understanding machinery of PLAS, a language
acquisition system belonging to the first
stage, PLAS is analogy-based and learns
through examples, The primitives of its
knowledge representation are not

grammatical constructs but natural languago
expressions thomselves. These primitives
are learnt through interaction in the very

same language that is being acquired
(arguments for the above futures are
available in [I to3]).

Though the language machinery of PLAS
can cope, within its scope, with spatial
as well as temporal aspects of the external

world, its sonsorl-motor machinory cannot
represent the temporal aspocts. Moreovor,
though it can ler.rn to understand new

phrases and sentences, its capability to
acquire words is comparatlvoly limite.
This paper proposes extensions to remove
these limitations (call tho extended PLAS
as PLAS.T).
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I INTIAL KNOWLEDGE. TEACHING

The world of PLAS.T is a system of
aspects (e.g. : tho meaning of YESTERDAY,
Male 10) and aspoct-classes (o.g! the
class of past events, tho class of males)
of the exterml world, rnd utterances and
uttoranco-classes i.e., language schemmes
or simply schemes (o.g.: SCMIFCDY WITT
SOMFAITKR* SOMETIME i.e.,*- WBJT - -+> of
tho linguistic world.

PLAS.T starts with a system of
sonsorl-motor aspects (A sonsorl-motor
aspect Is nn aspect of tho external world
that PLAS.T bocomos nware of through its
sensing and manipulating capabilities.

For example, a specific action such as
walking, a specific agent.) and aspect-
clnssos.

Since tho case structures nro clocor
to tho structures loarnt by PLAS£4" and
Schank's CEN representation £ej is
language-free, we propose to use CW to
represent tho sensorl-motor knowledge
given above. However, CDN will not be
used to represent the aystorn of aspocts
and aspect-elates at tho language lovol.
Wo bollevo that a person's languago plays
t key rolo in dotormining his modol
of tho world and thus structuring his
thought [7J

Utterances, sonsorl-motor aspocts and
ospoct-classos are primltivoly rolatod by
the toachor as in PLAS £1j by naming.

For oxnmplo,

CKAIRI; CHAIR, ACIiAIR;*

«ft' stands for a CEN-representation of tho
sensori-motor aspect-class corresponding
to tho class of chairs. The example
Informs tho system that CHAIR, A CHAIR

are names of the aspect CHAIRi belonging
to tho aspect-cla*s spoolfled by a. All
n-mo-uttorpneos need not be Introduced

by naming. PLAS.T, using tho acquisition
machlnory of PLAS and tho techniques
dlscussod below, can learn them by analogy.



The teacher can also associate a
linguistic and a sensori-motor representa-
tions of on ovont by the oxtro-lingulstic
marker 'DESCRIBES' which simulates the
oxtra-lingulstic behaviour viz.,
simultaneously pointing to, and
describing, a situation. For Example,

JOHN CAMR TO BOMBAY/LAST WEER/

'DESCRIBES: ooy
( AGBNT21 ¢=—) COME _u[:

AN

SBCOND WEEK
PAST OF AUGUST

JOHN CAME TO BOMBAY 7LASYT WONTH /
* DESCRIBES

BONBAY
AGENTI1 ¢~ COME -—DE
~
LA

P AST

(For lack of space, COME has not boon
described fully, and structures of tho
linguistic representation wore not shown).
Applying tho rule that any difference in
tho linguistic representantion of two ovonts
relates to tho difference in their sensori-
motor roprosontntions, PLAS.T can assoclato
LAST MCNTO with JULY and LAST WESC with
SECOND WEEK OF AUGUST. Using anothor rule,
PLAS.T can relate the only non-understanda-
ble unit in a linguistic roprosontntion
with tho only ono in tho sonsori-motor
roprosontntion that has not been reintod
to any unit in tho former. For example,
the boxod units glvon below:

JouN 18 (TALL/ +DESCRIRES:
AT =2 /TRL/

Next, linguistic represontrtions of
two svonts cman be rolated by the teescher
using the extra-linguistic markeors, nnmely
IS ARRCALECTIONOF:  and 11 -

IM A .CN-_OI'. For oxmmploe,

JILL DROPV'ED TFE DOLL YESTERDAY

*18 A-RECOLLECTIMN-OF' JIlL DROPS THE DOLL

JILL WILL BE AT BCMBAY 18 AN-
IMAGINATION-OF JILL 18 AT BAMAY,

* IS-A-RBCCLLECTION-OF' simulatos tho oxtm-
Ilnguietlc moans employed by a Innpjuago
community to onablo tho henror to
recollect a past ovont andassociaciatowith
its roprosontntion tho present one. Tho

other marker simulates tho extra-
linguistic means that enable tho hoofer to
imagine a now situation and relate its
representation with tho present one.
tho holp of such associations between
statements, nnd tho analogy-based
capability of PLAS to transform utterances
(details in [I,2,4] ). PLAS.T can convert
tho tense of a statement.

With

Teaching PLAS.T a text is as in PLAS
[1,2,4] except that tho extra-linguistic

markers described above can also bo used
to tho ones already available

in addition
in PLAS.

In PLAB,T a sensori-motor aspect is
Tepresentsd by a Pisture Producer node,
Aestion mnede, Pisturs Alder aode, Astion
Atder moge or & eomceptualisation {§) .

An interpretation of su witeranoe is mn
afpeet {at elither the senmopri-motor or the
latguage Javel)., The semantio eategory

of ap ntteramos 19 reprefented »y a sensori-
moter aspect-=clas®d {(and 2Ot 3y 3 lenguage
level aspect=slass te avoid owmplexity),

The sur ptru of 5 phrase a¥
a sentenee connists of the underlying
sSchena akd the surtfaoce-ntrustures of its
f1llexs, For sxample, that ot JUEN BRUSHES
H18 TEETH DAILY 18;: (-~ BRUSHES am -,
JCHN, (BI8 —, TRETH)), The gopact-glgss
atruoturg eof ah utteranse (1.8., & phrass
eF o Pentance) eonsints »f the aspect-
elass of the utterasce asd the aspevt-class
struatures of 1te fillers, The gepsgt-
struoturg of an utterados comsints of the
aspect of the utterance aad the aspect-
struolures of ite fillers, Ths surfaes,
aspect~alans and aspect structure of ¢
vord is respectively the worg iteslf, its
aspeot-class and aspect,

To usderstand an wtteranoes, PLAS,T
had to sbtain ita thres strustures (detasils
of the understending process sre in
[.2.4]).

¥hes an nttaraboe 15 Sugcessfully
underatend, the utterancs and its
struotures are integrated into the
knowledge net of PLAR.T, The knowledge net
salled IBA-net 12 a Language Resed (becsuse
the primnitives are lasguage exprednions)
Assogiative Betvork ['T- It ampports
the followiag associgtive informatiem
rattieval,

1. Aspeots representsd by an
uttaraiee;

3, Ustoranees Yepresentiang an adpect;



3, Aspeot=alats- ntraetures assecisted
with o uttetalice aid vies veFse)

4. Aspect=glass-structares ssacciated
with an a®pect and vice versa;

8, HMllers of a variadble of 5 schens;

8, Utterances that sad be segnesnted
through o schemag

7. Leanguage sehama® segneatiag an
sttevanes,

These asscciative functiens censtitute
the interiase botwvesh the understgnding
eiuu and the knowvledge aet (details iz
3}

1V COBINTS

The sequired esmpatenag of PLAEB. T amn
be tested asm ia PLAS [1,8,4] . 12 tts
Telpondy 18 insotrect, the taasher pressnis
1y has te switeh PLAB.T to the state of the
latest stwraot Tespedie akd modity his
teaeking sequsnce, Exteasions te smabdle
the system to debug its Emevledge through

ugttich-answeriang have bsst disgussed ia
tl « Theugh some of tha learaing
principles discuseyd sdove Fely s the
edsoept of "Rea? 21887, the geasrplimatiem
tesiniques of PLAB which PLAET inherits
do 2ot regquire examples of *near mise!
type. Blace neither PLAS ner PLAB.T 1s
designed o learn a grammar,snd the
kaovwledge Toprasentation doesd not supley
the usual gremmatioal and samentie
prinitives, the ssmputationsl nashinery of
PLAB,T 1a bomnd te Do swmcenvestionsl,
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