
BUILDING THE INFERENCE COMPONENT OF AN HISTORICAL INFORMATION RETRIEVAL SYSTEM 

G lan P i e r o ZARRI 

C e n t r e N a t i o n a l d e l a Recherche S c i e n t i f i q u e 
L a b o r a t o i r e d ' I n f o r m a t i q u e pou r l e s S c i e n c e s de 1'Homme 

5 4 , B o u l e v a r d R a s p a i l - 75270 PARIS CEDEX 06 FRANCE 

ABSTRACT 

The p r i n c i p a l c h a r a c t e r i s t i c o f t h e RESEDA 
sys tem i s b e i n g a b l e t o q u e s t i o n a n h i s t o r i c a l d a t a 
base a b o u t t h e c a u s a l r e l a t i o n s h i p s w h i c h may e x i s t 
be tween d i f f e r e n t a t t e s t e d f a c t s i n t h e d a t a b a s e , 
b u t w h i c h a r e n o t e x p l i c i t l y r e c o r d e d . I n o r d e r t o 
d o t h i s t h e d e s i g n e r s o f RESEDA have c r e a t e d f r o m 
s c r a t c h a m e t h o d o l o g y f o r t h e f o r m a l i z a t i o n and 
g e n e r a l i z a t i o n o f t h e r e a s o n i n g used b y h i s t o r i a n s 
i n c o n c r e t e s i t u a t i o n s . The d e s c r i p t i o n o f t h e 
p r e s e n t s t a t e o f t h i s me thodo logy i s t h e o b j e c t o f 
t h i s p a p e r . 

I INTRODUCTION 

The a im o f t h e RESEDA p r o j e c t i s t h e c o n 
s t r u c t i o n and p r a c t i c a l e x p l o i t a t i o n o f a d a t a b a s e 
o f b i o g r a p h i c a l i n f o r m a t i o n d e a l i n g w i t h t h e l i v e s 
o f a c e r t a i n number o f i m p o r t a n t p e o p l e i n F rance 
d u r i n g t h e l a t e M i d d l e Ages* The p r i n c i p a l c h a r a c 
t e r i s t i c f r o m a n A I p o i n t o f v i e w i s b e i n g a b l e t o 
q u e s t i o n t h e system a b o u t c a u s a l r e l a t i o n s h i p s , 
w h i c h may e x i s t be tween d i f f e r e n t a t t e s t e d f a c t s i n 
t h e d a t a b a s e , b u t w h i c h a r e n o t e x p l i c i t l y r e c o r d e d . 
I f t h e r e p l i e s a r e c o n s i d e r e d p l a u s i b l e b y t h e u s e r -
h i s t o r i a n , t h e n t h e new c a u s a l r e l a t i o n s h i p s can b e 
p e r m a n e n t l y r e c o r d e d i n t h e b a s e . Thus t h e sys tem 
may be p r o g r e s s i v e l y imp roved by u s e . 

T o c a r r y o u t t h e s e i n f e r e n c e o p e r a t i o n s , 
RESEDA uses two a d d i t i o n a l s e t s o f d a t a b e s i d e s t h e 
b i o g r a p h i c a l i n f o r m a t i o n p r o p e r . These two s e t s o f 
d a t a c o n s t i t u t e t h e s y s t e m ' s " g e n e r a l knowledge" 
o f i t s p a r t i c u l a r f i e l d . The f i r s t g i v e s t h e h i s 
t o r i c a l backg round f o r t h e p e r i o d ; f o r examp le , 
i n f o r m a t i o n o n t h e s o c i a l , economic and b u r e a u c r a t 
i c e t c . s t r u c t u r e s o f l a t e F r e n c h m e d i a e v a l s o c i e t y , 
i n f o r m a t i o n a b o u t i m p o r t a n t e v e n t s ( e . g . t h e 
" h u n d r e d y e a r s wa r " ) , i d e o l o g i c a l t r e n d s e t c . The 

* The RESEDA p r o j e c t i s f i n a n c e d by g r a n t s f r o m the 
" D e l e g a t i o n G e n e r a l e a l a Recherche S c i e n t i f i q u e e t 
T e c h n i q u e " (RESEDA/0, CNRS-DGRST C o n t r a c t n° 7 5 . 7 . 
0 4 5 6 ) , f r o m t h e " I n s t i t u t d e Recherche d ' I n f o r m a 
t i q u e e t d ' A u t o m a t i q u e " (RESEDA/1, CNRS-IRIA 
C o n t r a c t n 7 8 . 2 0 6 ) , and f r o m t h e " C e n t r e N a t i o n a l 
d e l a Recherche S c i e n t i f i q u e " w i t h i n t h e f ramework 
o f t h e " A c t i o n Themat ique Programmed I n t e l l i g e n c e 
A r t i f i c i e l l e " . 

second s e t c o n s i s t s o f "common s e n s e " r u l e s , w h i c h 
f o r m t h e backup f o r t h e I n f e r e n c e . p r o c e d u r e s . 
These p e r m i t , f o r e x a m p l e , t o p - l e v e l changes i n t h e 
S t a t e a d m i n i s t r a t i o n t o b e e x p l a i n e d i n t e r m s o f 
changes i n p o l i t i c a l power . 

T h e r e f o r e RESEDA u t i l i s e s knowledge i n h e r e n t 
t o a w e l l - d e f i n e d s u b j e c t a r e a t o a c h i e v e t h e 
c o n c r e t e o b j e c t i v e o f s i m u l a t i n g a n e x p e r t ' s b e h a v 
i o u r w i t h i n t h i s f i e l d ; hence i t may, i n some 

r e s p e c t s , b e compared t o sys tems d e s i g n e d o n t h e 
p r i n c i p l e s o f " know ledge e n g i n e e r i n g " [ 1 ] . T h i s 
coherence o f p u r p o s e i s a l s o r e f l e c t e d o n a more 
t e c h n i c a l l e v e l : f o r examp le , t h e f o r m a t and method 
o f a c t i v a t i n g t h e i n f e r e n c e r u l e s used b y RESEDA 
con fo rms t o t h e g e n e r a l t h e o r e t i c a l f ramework d e 
f i n e d b y t h e " c o n s e q u e n t t h e o r e m s " o f PLANNER [ 2 ] 
a s d o r u l e s o f t h e " s i t u a t i o n - f a c t i o n " t y p e used 
by mos t e x p e r t sys tems . 

However , RESEDA has c e r t a i n s p e c i a l c h a r a c 
t e r i s t i c s w h i c h a r e u n u s u a l i n most e x p e r t s y s t e m s , 
such as MYCIN C 3 ] , PROSPECTOR [ 4 ] , e t c . 

a . The s p e c i a l i z e d knowledge w h i c h must be 
i n t r o d u c e d i n t o t h e sys tem i s c h a r a c t e r i z e d b y t h e 
t o t a l absence o f any s y s t e m a t i z a t i o n o r f o r m a l 
i z a t i o n - who i n d e e d may c l a i m to know t h e l aws o f 
h i s t o r y ? 

b . The i n f o r m a t i o n t h a t RESEDA i s r e q u i r e d t o 
p r o c e s s r e f e r s m a i n l y t o " a b s t r a c t n o t i o n s " , such 
a s t h e p o l i t i c a l and r e l i g i o u s a t t i t u d e s , b e l i e f s 
and i d e o l o g y o f t h e p e o p l e conce rned [ 5 ] , r a t h e r 
t h a n " c o n c r e t e o b j e c t s " l i k e b a c t e r o i d e s , i g n e o u s 
r o c k s o r n u c l e a r s u b m a r i n e s . T h e r e f o r e RESEDA has 
some c h a r a c t e r i s t i c s i n common w i t h t h e " b e l i e f 
s y s t e m s " , a s d e f i n e d b y A b e l s o n [ 6 ] i n o p p o s i t i o n 
t o " know ledge s y s t e m s " . A b e l s o n emphas izes t h a t 
" b e l i e f sys tems have n o t been v e r y p o p u l a r o b j e c t s 
o f s t u d y i n A I " [ 6 : 3 6 0 ] ; i n d e e d , i t w o u l d b e d i f f i 
c u l t t o c i t e many p r o j e c t s w h i c h sha re a s u b s t a n 
t i a l numbers o f RESEDA'S o b j e c t i v e s , even t a k i n g 
i n t o c o n s i d e r a t i o n , f o r examp le , t h e s t u d i e s o f 
C a r b o n e l l [ 7 ; 8 ] and K o l o d n e r [ 9 ] , 

These c h a r a c t e r i s t i c s d o n o t make i t easy t o 
i d e n t i f y t h e knowledge n e c e s s a r y t o c o n s t r u c t t h e 
s y s t e m , p a r t i c u l a r l y i n t h e case o f t h e common 
sense r u l e s . T o a v o i d f a l l i n g i n t o t h e t r a p o f 
c o n s t r u c t i n g t h e s e r u l e s a p r i o r i f r o m a n a b s t r a c t 
p o i n t o f v i e w , w h i c h c o u l d o n l y l e a d t o a d a n g e r 
ous h y p e r s i m p l i f i c a t i o n - see t h e famous example o f 
t h e " B e r l i n W a l l " C 7 : 2 7 ] - t h e d e s i g n e r s o f RESEDA 
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have decided to emphasize the p r i n c i p l e t h a t a l l 
i n fo rmat ion to be in t roduced i n t o an expert system 
must be obtained by reproducing the ac tua l behav
iour o f s p e c i a l i s t s w i t h i n the g iven f i e l d . This 
means t h a t any in fe rence r u l e used in RESEDA is only 
a f o r m a l i z a t i o n and a gene ra l i za t i on of the reason
i n g , or a p a r t o f i t , e f f e c t i v e l y used by an h i s 
t o r i a n in a concrete s i t u a t i o n [ 1 0 ; 1 1 ] . The RESEDA 
team has created an e n t i r e methodology from scratch 
f o r represent ing h i s t o r i c a l reasoning, which has 
been p rogress ive ly r e f i n e d throughout the course of 
the p r o j e c t . I t i s the d e s c r i p t i o n o f i t s present 
s ta te which is the ob jec t o f t h i s paper. 

II FUNDAMENTAL CONCEPTS OF THE RESEDA SYSTEM. 

The b iograph ica l i n fo rmat ion which c o n s t i t u t e s 
the system' s database is organized in the form of u n i t s 
c a l l e d "coded episodes'* or "planes". There are several 
d i f f e r e n t types o f p lane; the " p r e d i c a t i v e plane**, 
the most impor tan t , corresponds to a " f l a s h " which 
i l l u s t r a t e s a p a r t i c u l a r moment in the " l i f e s t o r y " 
of one or more persons. A p r e d i c a t i v e plane is made 
up of one of f i v e poss ib le "p red ica tes " (BE-AFFECTED 
-BY, BEHAVE, BE-PRESENT, MOVE, PRODUCE), to which 
one or more "modulators" may be a t tached. The modu
l a t o r s ' f unc t i on i s to spec i fy and d e l i m i t the sem
a n t i c r o l e of the p r e d i c a t e . Of course, the "mean-
i n g " o f the modulator p lus p red ica te i s "de f i ned" 
- as f o r a l l elements of the RESEDA data d e f i n i t i o n 
language ("metalanguage") - by the genera l behaviour 
of the system ra the r than by the usual f u n c t i o n of 
these codes in na tu ra l language - see a lso Hayes 
[ 12 :11 -12 ] . The p red ica te of the plane is accom
panied by "case s l o t s " [ 13 /14 ] which in t roduce the 
p red ica te arguments. 

Dat ing and space l o c a t i o n i n fo rma t ion is a lso 
g iven w i t h a p r e d i c a t i v e p lane , as i s the b i b l i 
ographic a u t h o r i t y f o r the statement. P red ica t i ve 
planes may be l i n k e d e i t h e r through the l a b e l of 
one plane being the value of an argument s l o t ( the 
s l o t OBJ) in another , o r through e x p l i c i t l i n k s 
"and" , " o r " , "cause" , " f i n a l i t y " e t c . 

The extremely simple example f i v e n in f i g u r e 1 
should prov ide a c lea re r idea of what I have j u s t 
exp la ined ; i t i s the rep resen ta t ion o f "Robert de 
Bonnay was named b a l l l l of Macon on 27th September 
1413 by the K ing 's Counc i l " ( b i b l i o g r a p h i c a l author
i t y : Demurger ; the " b a i l l l " was an o f f i c e r who 
dispensed j u s t i c e , administered f inances , e t c . , f o r 
a p a r t i c u l a r area, " b a l l l i a g e " , in the name of a 
k ing o r l o r d ) . 

The codes g iven in c a p i t a l l e t t e r s i n d i c a t e the 
p red ica te and the cases associated w i t h i t . For 
each p r e d i c a t i v e plane there is a p a i r o f temporal 
markers, " da te l - da te2 " , which g ive the du ra t i on 
o f the episode (the p red ica tes a r e , t h e r e f o r e , 
" s t a t e " p r e d i c a t e s ) . In the above example, which 

concerns on ly the beginning of a s ta te (modulator 
" i n c e p " ) , "date2" is obv ious ly empty. "Robert de 
Bonnay" is a " v e d e t t e " , i . e . one of the h i s t o r i c a l 
persons whose " l i f e s t o r y " i s recorded in the 
system ; " b a i l l i " (meaning the "post of b a i l l i " ) and 
" k i n g ' s - c o u n c i l " are e n t r i e s in RESEDA'S l e x i c o n . 
The c l a s s i f i c a t i o n s associated w i t h the l e x i c a l 
terms prov ide essen t i a l i n fo rmat ion f o r the system 
as regards the h i s t o r i c a l background of the per iod . 
"MIcon" and "Pa r i s " are obv ious ly the "ob jec t l o ca 
t i o n " and the "source l o c a t i o n " r e s p e c t i v e l y . I f 
the h i s t o r i c a l documents g ive us e x p l i c i t l y the p r e 
c ise causes of t h i s nominat ion, then the c o r r e 
sponding planes would be int roduced i n t o the da ta 
base and the "nominat ion" plane would be associated 
w i t h them by an e x p l i c i t l i n k of the "CAUSED-BY" 
t ype . 

When the system is considered from the p o i n t 
o f view o f i t s u t i l i z a t i o n , the fundamental concept 
which must be in t roduced is t ha t of the "search 
model" . 

A "search model" g ives the essen t i a l elements, 
expressed in terms of the RESEDA metalanguage, of a 
coded episode which i t i s necessary to search f o r 
in the database. A search model may o r i g i n a t e from 
outs ide the system, i f i t i s the d i r e c t t rans la t i on 
of a query posed by a user. On the other hand, it 
may be au tomat i ca l l y generated by the system. This 
happens dur ing a search f o r "causes" when one t r i e s 
to r e t r i e v e the planes which supply the presuppo
s i t i o n s of a c e r t a i n known episode. A search model 
may, Independent of i t s o r i g i n , be " t ransformed" 
i n t o a semant ica l ly "equ iva len t " model i f an im
passe is reached wh i le t r y i n g to match the model 
w i t h data in the base. 

Let us suppose, then, t h a t the user quest ions 
RESEDA on the sub ject of the progress ion of Robert 
de Bonnay's career , ask ing , f o r example, "Did 
Robert de Bonnay exerc ise the power of a b a i l l i 
dur ing the f i r s t quar ter o f the 15th cen tu ry " . In 
t h i s case the user h imsel f creates the search model 
g iven in f i g u r e 2, w i t h a id of a prompting program. 

The on ly notable d i f f e rence between t h i s f o r 
malism and t h a t requ i red f o r representa t ion of the 
episodes in the database is t h a t o f the presence of 
a "search i n t e r v a l " , "boundl - bound2", which is 
used to de f i ne the temporal l i m i t s of the search. 
Therefore , the search i n t e r v a l has the f unc t i on of 
l i m i t i n g the planes to be examined, and has on ly an 
i n d i r e c t r e l a t i o n s h i p w i t h the temporal i n fo rmat ion 
of the "da te " type which is associated to each of 
the episodes recorded in the base. 

I do not i n t e n d , here, to go i n t o the d e t a i l s 
of the procedure adopted to t e s t the match of a 
search model w i t h data in the base ; i ns tead , f o r 
d e t a i l s o f t h i s , see Z a r r i e t a l . [ 1 5 ; 1 6 ] . I t i s , 
f o r example, obvious t h a t the model in f i g u r e 2 
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may be d i r e c t l y matched w i t h the plane in f i g u r e 1 ; 
t h i s o f course is the except ion ra ther than the rule. 

In the "case of a dead end, a f i r s t c lass of 
in ference r u l e s may be app l ied to the model, t h a t 
is the " t rans fo rma t ions " . To keep to an extremely 
simple example, the search model : 

(for+BEHAVE SUBJ x OBJ Y) = 
" t o be favourable t o w a r d s . . . " 

could be subs t i t u ted by the model : 
(against+BEHAVE SUBJ x. OBJ Y) 

given t h a t in fo rmat ion regarding the unfavourable 
a t t i t u d e o f person X toward person Y is a t the 
same t ime a response to any query about the p o s s i 
b i l i t y o f a favourable a t t i t u d e . Note the e x i s t 
ence of an under ly ing common sense r u l e even in 
such a simple t rans fo rmat ion . 

A second example of a t ransformat ion is t h a t 
given in f i g u r e 3. The under ly ing common sense r u l e 
is : " i f a person x_ has a u n i v e r s i t y degree W, 
then t h i s person has fo l lowed some course v" (one 
or several persons Y have "produced" the course \r 
w i t h the i n t e n t i o n of x). In f i g u r e 3, I have only 
p a r t i a l l y d e t a i l e d the " r e s t r i c t i o n s " associated 
w i t h the " va r i ab l es " X, Y, V and w; 

the use of va r i ab les a l lows maximum g e n e r a l i t y in 
the fo rmu la t ion of the common sense law underlying 
the t rans fo rmat ion . The values which replace the 
va r i ab les in the r e t r i e v e d plane (or planes) using 
the transformed model must obv ious ly respect these 
r e s t r i c t i o n s ; f o r example, the p a r t i c u l a r type of 
"degree" which w i l l have been subs t i t u ted f o r w 
must be compatible w i t h the value of v_ in the o r i g 
i n a l model, which I have ind ica ted f o r s i m p l i c i t y 
as w = f (v) . 

Unl ike the t rans format ion " f o r / a g a i n s t " g iven 
e a r l i e r , the t ransformat ion in f i g u r e 3 is "one-way", 
t h a t i s , i t i s poss ib le t o t ransform the model from 
l e f t t o r i g h t , but not the inverse . 

Very o f t en the passage of one model to another 
i s sub ject to c e r t a i n cond i t ions ; i t i s on ly poss
i b l e to subs t i t u t e one model fo r the other i f a 
p a r t i c u l a r cond i t i on has been s a t i s f i e d . This is 
v e r i f i e d by checking the existence of episodes w i th 
in the base which are able to guarantee the appro
p r i a t e con tex t . 

F igure 4 shows the fo rmu la t ion in na tu ra l lan
guage of two f a i r l y simple cond i t i ona l t rans form
a t i o n s . I t i s c lea r t h a t , i n the cases o f " cond i 
t i o n a l " t rans fo rmat ions , the "semantic d is tance" 
between the in fo rmat ion found using the transformed 
model and t h a t sought at the ou tse t may be qu i t e 
l a r g e . In the most general case, t he re fo re , the 

in fo rmat ion r e t r i e v e d by means of the transformed 
model is designed to suggest poss ib le new semantic 
assoc ia t ions ra ther than a r e a l r ep l y to the search 
procedure o r i g i n a l l y i n s t i g a t e d . 

Even tak ing i n t o cons idera t ion t h i s f i r s t cat -
egory of in ference r u l e s , the behaviour of the 
system such as it has been descr ibed up to now is 
e n t i r e l y c l ass i c in type . RESEDA has, however, a 
second, more o r i g i n a l method of research : i t is 
poss ib le to search f o r the "causes" of an a t tes ted 
f a c t in the base. For example, i f the user , in sub
m i t t i n g the query in f i g u r e 2 , obtained in r ep l y 
the plane in f i g u r e 1, he would be able to continue 
h i s enquiry i n t o the career of Robert de Bonnay by 
asking the system i f i t knows the reasons f o r h i s 
nomination as " b a i l l i " o f Macon. I f the "causes" 
are not e x p l i c i t l y r eg i s te red in the system, the 
func t i on o f r ep l y i ng to t h i s type o f query i s the 
domain of a second category of in ference r u l e s , the 
"hypotheses". 

In order to g ive some idea of the func t ion ing 
of the hypotheses on an i n t u i t i v e l e v e l , f i g u r e 5 
shows the fo rmu la t ion in na tu ra l language of four 
of the hypotheses which are at present in the sys
tem. 

The f i r s t p a r t o f each of these ru l es co r re 
sponds to a p a r t i c u l a r c lass of confirmed f a c t s 
(planes) f o r which one asks the causes. For example, 
the plane in f i g u r e 1 is c l e a r l y an exempl i f i ca t ion 
o f the f i r s t p a r t o f the f o u r t h hypothesis i n f i g 
ure 5. In RESEDA's terminoloqy, the formal r ed 
ac t i on o f t h i s f i r s t p a r t i s ca l l ed a "premiss" . 
The second p a r t (the " cond i t i on " ) g ives i n s t r u c 
t i o n s fo r searching the database fo r in fo rmat ion 
which would be able to j u s t i f y the f a c t which has 
been matched w i t h the premiss. That i s , i f planes 
matching the p a r t i c u l a r search models which can be 
obtained from the " c o n d i t i o n " pa r t of the hypoth
es is can be found in the database, i t is considered 
tha t the f ac t s represented by these planes could 
c o n s t i t u t e the j u s t i f i c a t i o n f o r the plan-premiss 
and are then returned as the response to the use r ' s 
query. 

Figure 6 g ives the planes obtained by means of 
the cond i t i on p a r t o f the f o u r t h hypothesis i n f i g 
ure 5 in the case of the query about Robert de Bon-
nay's nominat ion. The f o l l ow ing chapter w i l l be 
devoted to the steps which, by genera l i z ing and 
fo rma l i z ing the observat ions o f the h i s t o r i a n , 
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I w i l l r e s t a t e h e r e t h e g e n e r a l p r i n c i p l e s o f 
t h e m e t h o d o l o g y w h i c h were adop ted f r o m t h e b e g i n 
n i n g o f t h e p r o j e c t w i t h t h e a im o f p r o v i d i n g 
RESEDA w i t h i n d u c t i v e i n f e r e n c e r u l e s o f t h e " h y -
p o t h e s i s " t y p e [ 1 0 ] . The re a r e t h r e e w e l l - d e f i n e d 
s t a g e s : 

a ) t h e i d e n t i f i c a t i o n o f a p o s s i b l e u s e r -
q u e s t i o n o f t h e t y p e " c a u s e " w h i c h c a n n o t b e s a t 
i s f a c t o r i l y answered e i t h e r b y d i r e c t m a t c h i n g 
w i t h t h e d a t a p r e s e n t i n memory o r b y a n i n f e r e n c e 
p r o c e d u r e a l r e a d y c o n t a i n e d i n t h e s y s t e m , b u t 
where t h e s p e c i a l i s t s i n m e d i a e v a l h i s t o r y a r e 
c a p a b l e o f p i c k i n g o u t p l a n e s f r o m RESEDA's d a t a 
base c o n t a i n i n g d a t a w h i c h may i n d i r e c t l y p r o v i d e 
t h e i n f o r m a t i o n needed f o r t h e r e p l y . 

b ) O n t h e b a s i s o f t h i s i n f o r m a t i o n and t h e 
l o g i c a l r e l a t i o n s h i p s among t h e p l a n e s f o u n d , t h e 
a n a l y s t t r i e s t o p r o d u c e a f o r m a l " c o n d i t i o n " , o r 
sequence o f t h e o r e t i c a l schemata o f p l a n e s ( " c o n 
d i t i o n s c h e m a t a " ) , w h i c h c o r r e s p o n d t o t h e p a r 
t i c u l a r p l a n e s p o i n t e d o u t b y t h e h i s t o r i a n and 
a l l o t h e r p l a n e s w h i c h c o u l d p r o v i d e a n answer i n 
a n a l o g o u s s i t u a t i o n s . The c o n d i t i o n must b e a b l e 
t o e x p l a i n a l l t h e s p e c i f i c r e a l i z a t i o n s o f t h e 
" p r e m i s s " , t h a t i s , o f t h e g e n e r a l scheme u n d e r 
l y i n g t h e coded e p i s o d e whose causes were o r i g 
i n a l l y r e q u e s t e d . The " p r e m i s s " , t h e " c o n d i t i o n " , 
and t h e i r " v a r i a b l e s " and " r e s t r i c t i o n s o n t h e 
v a r i a b l e s " t o g e t h e r make u p t h e f o r m a l " h y p o t h 
e s i s " . 

c ) Once t h i s c l a s s i c l i n e o f i n d u c t i v e r e a s o n 
i n g [ 1 7 ] has been worked o u t , t h e n t h e s e m a n t i c 
t y p e o f t h e e m p i r i c a l l y d i s c o v e r e d h y p o t h e s i s i s 
d e t e r m i n e d and a "name" i s t h e n g i v e n t o t h e h y 
p o t h e s i s ( f o r example, f o r t h e f o u r t h h y p o t h e s i s 
g i v e n i n f i g u r e 5 , w e have " t h e h y p o t h e s i s o f nomi 
n a t i o n f o l l o w i n g a change o f g o v e r n m e n t " ) . 

I f t h i s m e t h o d o l o g y i s a p p l i e d s t r i c t l y , i t 
g i v e s r i s e t o a t l e a s t two t y p e s o f m a j o r i n c o n 
v e n i e n c e . 

d ) From t h e g e n e r a l p o i n t o f v i e w , t h e g r o w t h 
o f t h e c o r p u s o f h y p o t h e s e s i s p u r e l y random and 
c u m u l a t i v e : each h y p o t h e s i s i s c o n s t r u c t e d as a 
s i n g l e u n i t , t o t a l l y i n d e p e n d e n t o f o t h e r i n f e r e n c e 
r u l e s i n t h e s y s t e m . T h u s , a p o s t e r i o r i , many p a r 
t i a l o v e r l a p s can b e d i s c o v e r e d ( s e v e r a l i n f e r e n c e 
r u l e s have i n d e e d r e c o u r s e i n a n i n d e p e n d e n t way 
t o some g e n e r a l p r i n c i p l e s , such a s t h a t o f " c o n 
t r a d i c t i o n " ) , a s a r e r e d u n d a n c i e s o n t h e c o n d i t i o n 
schemata l e v e l o f t h e same h y p o t h e s i s ( s e v e r a l 
schemata e x p r e s s t h e same c o n c e p t w i t h s l i g h t sem
a n t i c n u a n c e s , f o r examp le , see t h e " h y p o t h e s i s o f 
t h e d o n a t i o n " i n Z a r r i [ 1 1 ] ) . 

e ) O n t h e s t r i c t l y p r a c t i c a l p l a n e , t h e s y s 
t e m a t i c i n s e r t i o n a t t h e c o n d i t i o n l e v e l o f a l l 
d a t a d i s c o v e r e d b y t h e h i s t o r i a n , r a p i d l y l e a d s t o 
a n i m p o r t a n t c o m p l i c a t i o n o n t h e f o r m a l p l a n e . The 
e x p o n e n t i a l g r o w t h o f p o s s i b l e r e l a t i o n s h i p s b e 
tween d i f f e r e n t e l e m e n t s o f t h e h y p o t h e s i s i n 
e f f e c t f o r c e s t h e i n t r o d u c t i o n o f i n n u m e r a b l e v a r i 
a b l e s and v e r y c o m p l i c a t e d r e s t r i c t i o n s , see f o r 
e x a m p l e , t h e " h y p o t h e s i s o f c o h e r e n c e o f r o l e " 
[ 1 0 : 2 3 7 - 2 4 0 ] . T h i s can o n l y i m p l y c o n s i d e r a b l e 
d e l a y s o n t h e l e v e l o f t h e e f f e c t i v e e x e c u t i o n o f 
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o f Macon (who was i n power a t t h a t t i m e , e t c ) . 

. . . One m i g h t l o s e o n e ' s ( o f f i c i a l ) p o s t 
BECAUSE (1) 

one was c o n n e c t e d w i t h a v e r y i m p o r t a n t p e r s o n 
who has j u s t l o s t power . 

BECAUSE (2) 
o n e ' s successo r i s l i n k e d t o a v e r y i m p o r t a n t 
p e r s o n who has j u s t t a k e n power . 

F i g . 13 

IV CONCLUSION 

N o d o u b t e v e r y t h i n g t h a t I have j u s t s e t f o r t h 
w i l l seem r a t h e r a d h o c , and t h i s i m p r e s s i o n w i l l 
b e even s t r o n g e r due t o t h e r h e t o r i c a l a r t i f i c e 
t h a t I h a v e , f o r r easons o f c l a r i t y , adop ted i n m y 
t e x t , t h a t i s u s i n g t h e same d a t a , b o t h i n t h e c o n 
s t r u c t i o n and e x e m p l i f i c a t i o n p h a s e s . I n r e a l i t y , 
t h i s e x t r e m e l y a n a l y t i c c o n s t r u c t i o n p r o c e d u r e makes 
i t p o s s i b l e f o r t h e system o f hypo theses and t r a n s 
f o r m a t i o n s t o a t t a i n a deg ree o f c o m p l e x i t y and 
s u b t l e t y w h i c h i s s u f f i c i e n t t o cove r a v e r y l a r g e 
number o f p o s s i b l e i n f e r e n c e s . 

I w i l l now add two o b s e r v a t i o n s . The f i r s t , 
w h i c h i s i m p l i c i t i n e v e r y t h i n g t h a t I have w r i t t e n 
(see f o r example t h e i n t e r p r e t a t i o n i n " h y p o t h e s i s 

mode" o f t h e t r a n s f o r m a t i o n s i n f i g u r e 1 0 ) , concerns 
t h e f u n d a m e n t a l i d e n t i t y o f t h e hypo theses and 
t r a n s f o r m a t i o n s . A l t h o u g h used i n two a p r i o r i v e r y 
d i f f e r e n t f u n c t i o n s , t h e v have b a s i c a l l y a n 

a n a l o g o u s f u n c t i o n , t h a t o f s u g g e s t i n g uses o f new 
s e a r c h mode ls w h i c h may l e a d t o i n f o r m a t i o n h a v i n g 
a n i n t e r e s t i n g l o g i c a l r e l a t i o n s h i p w i t h t h o s e o r i g 
i n a l l y sough t ; t h a t i s , t o sugges t i n t e l l i g e n t 
" c o n n e c t i o n s " . 

The second i s t h a t t h e a n a l y t i c phase o f c o n 
s t r u c t i o n d e s c r i b e d i n t h i s p a p e r , must o b v i o u s l y 
be f o l l o w e d by a phase o f s y n t h e s i s w h i c h a l l o w s 
t h e r e g r o u p i n g o f t h e i n f e r e n c e r u l e s b y means o f 
most g e n e r a l " a b s t r a c t i o n l e v e l s " . Here I w i l l 
l i m i t m y s e l f t o s t a t i n g t h a t w e have t u r n e d t o a 
" m e t a r u l e " t y p e m e t h o d o l o g y , see D a v i s [ 1 9 ; 2 0 ] , i n 
o r d e r t o r e s o l v e t h e s e p rob lems ; some d e t a i l s on 
ou r a p p r o a c h may be f ound i n [ 1 6 ] . 

I w i l l c o n c l u d e b y r e c a l l i n g t h a t , even i f c e r 
t a i n e l e m e n t a r y modules have been i n use s i n c e 1976, 
t h e c o n s t r u c t i o n o f t h e system i n i t s c o m p l e x i t y 
( n o t i n g t h a t , u n l i k e most o t h e r e x p e r t s ys tems , 
RESEDA must m a i n t a i n a r e a l , permanent da tabase ) 
o n l y began w i t h t h e phase RESEDA/1 i n 1978. Consider-
a b l e work f r o m t h e c o m p u t a t i o n a l p o i n t o f v i e w has 
t h u s been a c c o m p l i s h e d i n t hese l a s t few y e a r s , o n 
b o t h t h e a n a l y t i c and programming l e v e l s , see once 
a g a i n [ 1 5 ; 1 6 ; 2 1 ] . We e x p e c t t h e c o m p l e t i o n o f a 
p r o t o t y p e sys tem t o a r r i v e i n t h e autumn o f 1 9 8 1 . 
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