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ABSTRACT 

Standard A I representa t ions of knowledge ope
ra te a t f i xed depth ( i . e . the ob jec ts manipulated 
are described by an amount of i n fo rmat ion which r e 
mains constant f o r every task ) . Contrary to t h i s 
approach, Var iab le Depth Processing (VDP) uses a 
progressive d e s c r i p t i o n o f o b j e c t s , t r i e s d i f f e r e n t 
s t ra teg ies according to the q u a l i t y o f the r e s u l t 
i t needs, and c o n t i n u a l l y con t ro l s t h i s q u a l i t y by 
means of an eva lua t ion of the approximations it 
makes. 

Contextual Product ion Rules are shown to be an 
e f f e c t i v e way to implement some features of VDP. 

We are c u r r e n t l y developing a VDP quest ion -
answering system which works on t ex t s concerning 
a non- techn ica l sub jec t , namely an excerpt of a 
general pub l i c - o r ien ted encyclopaedia. 

I INTRODUCTION 

The slogan "variable depth" appears from time 
to t ime in the A I l i t e r a t u r e ( e . g . f.3 1(7 )) ; never
t he l ess , near ly a l l knowledge represen ta t ion sys
tems can be said to operate at f i x e d depth. We 
s h a l l f i r s t attempt to def ine these terms ( f ixed 
depth v s . variable depth) ; we then propose a 
scheme to embody the l a t t e r concept. 

In a fixed - depth r ep resen ta t i on , the ob
j e c t s manipulated (usua l l y words) are described by 
an amount of i n fo rmat ion which remains constant f o r 
every task ; f o r instance : a formula in p red ica te 
ca lcu lus ; a diagram in conceptual dependency ; to 
some ex ten t , a "pe rspec t i ve " in a KRL-l ike language. 

Fixed - depth rep resen ta t ion is usua l l y a step 
towards an a l leged c a n o n i c a l r e p r e s e n t a t i o n 
of meaning. A represen ta t ion is canonical w i t h 
respect to an e q u i v a l e n c e r e l a t i o n on meanings : 
two expressions y i e l d the same represen ta t ion i f f 
they have e q u i v a l e n t meanings. 

We c la im that no un i ve rsa l equivalence 
r e l a t i o n can be i n t e r e s t i n g l y def ined ; hence, the 
quest f o r canonical representa t ions i s f r u i t l e s s , 
unless i t is ' acknowledged as a f i r s t - order appro
x imat ion to a much more complex phenomenon. 

Th is work has been done under c o n t r a c t n° 80/270 
granted b y l ' A g e n c e d e 1 ' I n f o r m a t i q u e 

Daniel C0UL0N 

L.A. 262 du CNRS 
Centre de Recherche en Informat ique 

de Nancy 
ENSM1M - Pare de Saurupt 

54042 NANCY - FRANCE 

II VARIABLE - DEPTH PROCESSING (VDP) 

We propose to bestow the 
label to any system having one or more of the 
throe f o l l ow ing features : (a) progressive desc r i p 
t i o n ; (b) m u l t i p l e s t r a teg ies ; (c) eva lua t ion of 
approx imat ion. 

A. Progressive Descr ip t ion 

The sharpness of a computat ional ana lys is 
needs not be the same fo r every word to process 
[ 7 ] . However, we must be capable to deepen it on 
any request ( t r i gge red by i n t e r n a l fac to rs : a 
coarse examination arouses our i n t e res t [6] or 
ex te rna l f ac to rs : i n t ona t i on or typography induces 
to th ink that something is important in the author's 
mind). 

This impl ies that any word should be re la ted 
to an ordered amount of knowledge, which is made 
progress ive ly ava i l ab le as the depth of ana lys is 
increases. 

Remark : t h i s order is not r i g i d ; there ought to 
be s t ra teg ies (see below) able to con t ro l 
order s h i f t s (something analogous to the 
t rans format ion of point of view in [4] 
sec t ion 1 . 8 ) . 

For ins tance , from a c h i l d ' s pe rspec t i ve , a 
Christmas - t ree could f i r s t evoke the presents , 
the gar lands , the evening spent w i th the f a m i l y , 
then — if needed — be def ined in terms of a t r e e , 
w i t h t r u n k , branches, r e s i n , and re la ted to what 
the c h i l d happens to know about f i r s , then re la ted 
to more general t o p i c s , as w i n t e r , r e l i g i o n , e t c . 

I t is abso lu te ly unnecesserary to make a l l 
these chunks of knowledge ava i l ab le at once : most 
of the ut terances produced or understood by the 
c h i l d w i l l need but the f i r s t l e v e l s . Nevertheless, 
any c u t - o f f in the d e f i n i t i o n - which would co r res 
pond to some ">*a>wni('al" l eve l — would be a r b i t r a r y 
and exclude the comprehension of some s i t u a t i o n s 
which are we l l understood by the c h i l d . 
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B. M u l t i p l e St ra teg ies 

We get d i f f e r e n t — and hope fu l l y compatible — 
i n t e r p r e t a t i o n s when we skim through a t e x t , or 
when we read it c a r e f u l l y . We make more or less 
tex t - d r i ven in fe rences , take more or less time to 
cross - check what we understood w i th what we know, 
detect p o t e n t i a l i ncons i s tenc ies , po in t out s p e l 
l i n g o r syn tac t i c mistakes, e t c . 

This means tha t we are able to process a same 
tex t under var ious s t r a t e g i e s . 

A VDP understander should be able to se lec t a 
s t ra tegy according to i t s needs ; more impo r t an t l y , 
i t should swi tch from one s t ra tegy to the other as 
the ana lys is proceeds ; i t shares i t s resources 
among d i f f e r e n t processes : syntax e v a l u a t i o n , 
t i g h t l o g i c a l p rocess ing, loose semantic eva lua t ion , 

Each of these processes may in tu rn send 
requests to the knowledge base, which recu rs i ve l y 
need VDP ; from time to t ime , the understander 
should look to what happens, and poss ib ly modify 
the resource a l l o c a t i o n or the s t r a tegy . Moreover, 
i t should be able to perform a general or p a r t i a l 
reorder ing of the features s tored w i t h the words, 
in order to r e f l e c t a change of pe rspec t i ve . 

C. Eva luat ion of Approximation 

The above s t ra teg ies make use of incomplete 
d e s c r i p t i o n s , on the grounds of which they take 
dec is ions . This is a l l r i g h t , as long as we know 
the order of magnitude of the r i s k we take . 

To s t i c k a labe l on some knowledge, 
or "approximate" on some methods, is f a r from ade
quate. We want a measure which c l a s s i f i e s the 
knowledge and the processes in such a way t h a t , 
according to one's needs, one can se lect a method 
compatible w i t h the requ i red degree of accuracy. 

We have argued elsewhere that such a measure 
could ne i t he r be p r o b a b i l i s t i c , nor " f u z z y " - l i k e , 
and have proposed what we c a l l 

[ 2 ] . This ca lcu lus r e l i e s on the assumption 
that only two composit ion laws may a f f e c t a p l a u 
s i b i l i t y , namely w e a k e n i n g (symbolized by i n f i x 

S ) and re i n f o rcemen t ( i n f i x // ) . 

I l l CONTEXTUAL PRODUCTION RULES (CPR) 

Product ion ru les are known to be an e f f i c i e n t 
t o o l f o r knowledge represen ta t ion [ 5 ] . S u r p r i z i n g -
l y , s l i g h t changes confer them the a b i l i t y to adapt 
to VDP. Here is the syntax we use : 

- one i n t e r e s t i n g way to see the ru le is to 
consider i t as a set of n+1 ru les a r ran 
ged as an onion s k i n , ordered by decreased 
importance of the ; according to the 
depth of a n a l y s i s , one uses a more or less 
i n t e r n a l r u l e : 

- the p l a u s i b i l i t y p i is thus a res idua l 
unce r ta in t y at tached to the s u b s t i t u t i o n 
a -* B , when a l l cond i t ions are v e r i 

f i e d ; i t copes f o r the f ac to r s one can
not o r w i l l not i d e n t i f y , but s t i l l i n 
f luence the s u b s t i t u t i o n ; 

- the 7; can be e i t h e r tex ts — which 
must tnen be r e c u r s i v e l y va l i da ted 
through CPRs — or f u n c t i o n c a l l s , to 
embody s p e c i f i c computations (genera l ly 
at the morpho-syntact ic l eve ls ) or l oca l 
s t r a t e g i e s . 
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IV CONCLUSION REFERENCES 

A. On Canonical v s . V a r i a b l e - Depth Representa
t i o n s 

As a l ready s t a t e d , canon ica l forme — aa every 
f i x e d - depth r e p r e s e n t a t i o n — are d e s c r i p t i o n s f o r 
which a degree of re f inement has a r b i t r a r i l y 
been s e l e c te d . 

Moreover, they have p r a c t i c a l inconven ienc ies : 
- they o f t e n f o r c e t o reso l ve a m b i g u i t i e s , w h i l e 

the r e q u i r e d l e v e l o f t e x t p rocess ing would 
not need i t ; 

- they land themselves p o o r l y to approx imat ion : 
i f a procedure ia a t tached to one f o r m , how to 
c a l l i t when the da ta are c l ose , but not i d e n 
t i c a l , to t h a t form : what are then the pa ra 
meters ? how to make sense of the r e s u l t s ? 
how to measure a d i s tance between canon ica l 
forms t e t c . 

VDP has a l so i t s own problems ( e . g . how to 
weight the importance of such or such f a c t o r s ? ) 
which canon ica l forms seem to a v o i d , but we b e l i e v e 
t h a t theae problems are i n t r i n s i c a l l y r e l a t e d to 
the na tu re of commonsense knowledge. 

B. On Contex tua l P roduc t ion Rules 

CPEs are but one way to implement the idea 
of VDP in a computer. We are c u r r e n t l y deve lop ing 
a ques t ion - answering system which operates on 
n a t u r a l - language t e x t s concern ing a non - t e c h 
n i c a l s u b j e c t , e x t r a c t e d from a genera l p u b l i c -
o r i e n t e d e n c y c l o p a e d i a . [ 1 ] 

I f t h i s experiment t u rns out t o be success
f u l , we might cons ider o the r areas o f a p p l i c a t i o n , 
because we f e e l t h a t v a r i a b l e - depth is a f e a t u r e 
common to many human a c t i v i t i e s , i n c l u d i n g — but 
not r e s t r i c t e d to — n a t u r a l language unders tand ing 


