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ABSTRACT There are f i v e s o r t s o f answers 

T h i s paper d e s c r i b e s an E x p e r t - S y s t e m ( E . S . ) 
f o r a u t o m a t i c e c o n o m e t r i c m o d e l l i n g . The a im o f 
the sys tem i s t o b u i l d a se t o f e c o n o m e t r i c equa
t i o n s on a d a t a b a s e . The s p e c i f i c a t i o n s o f the 
economic r e l a t i o n s h i p s are made e x p l i c i t i n a 
know ledge -based sys tem in L ISP. So the E.S. has 
two components : t he f i r s t i s an economic p r o b l e m 
s o l v i n g one , the second i s a s t a t i s t i c a l and e c o 
nomic component . A t h i r d component w h i c h w i l l i n 
t e r p r e t the e c o n o m e t r i c t e s t o f the s t a t i s t i c a l 
c o r r e l a t i o n s and g i v e economic e x p l a n a t i o n i s e n 
v i s a g e d . 

I INTRODUCTION 

1 . These about the g e n e r a l c a r a c t e r i s t i c s o f 
the p r o d u c t i o n f u n c t i o n and the s t r a t e g y f o l l o w e d 
by the u s e r . For i n s t a n c e the m a n u f a c t u r i n g s e c t o r , 
the p e r i o d i c i t y , the b e g i n n i n g da te o f the d a t a , 
and so o n . 

2 . These a s k i n g f o r d o c u m e n t a t i o n . At any t ime 
i t i s p o s s i b l e t o o b t a i n more i n f o r m a t i o n and even 
b i b l i o g r a p h i c d o c u m e n t a t i o n . 

3. These about e x p l a n a t i o n : the system can 
e x p l a i n WHY i t asked a q u e s t i o n , WHAT is t h i s know
l e d g e , and HOW it l e a r n e d such and such a f a c t . So 
i t has the comple te a b i l i t y t o p r o v i d e e x p l a n a t i o n s 
f o r i t s b e h a v i o r and know ledge . 

The E x p e r t - S y s t e m d e s c r i b e d here i s d e s i g n e d 
t o p r o v i d e a s s i s t a n c e i n the t a s k o f b u i l d i n g e c o 
n o m e t r i c models (Roos, 1983) . The a im o f the s y s 
tem i s t o b u i l d a s e t o f e q u a t i o n s w h i c h wou ld 
h e l p t o e x p l a i n and c a l c u l a t e the f a c t o r s o f the 
agg rega te demand f o r a m a n u f a c t u r i n g s e c t o r . The 
E.S. has two components : the f i r s t , w i t h a c a p a 
c i t y f o r r e a s o n i n g , t r a n s f e r s h i s knowledge t o the 
user and asks q u e s t i o n s about the g i v e n p r o b l e m . 
I t works w i t h IF-THEN p r o d u c t i o n r u l e s i n the 
sameway as the u s u a l E x p e r t - S y s t e m s ( L a u r i e r e , 
1982) . The second , works w i t h an e c o n o m e t r i c s o f t 
ware and a d a t a b a s e . I t uses pa rame te rs i s s u e d by 
the f i r s t component t o e s t i m a t e a se t o f e q u a 
t i o n s . 

I I THE PROBLEM-SOLVING-SIDE 

A. The q u e s t i o n - a n s w e r i n g o v e r v i e w 

T h i s economic p r o b l e m - s o l v i n g component runs 
around a frame w h i c h r e p r e s e n t s the whole i n f o r 
m a t i o n o f a p r o d u c t i o n f u n c t i o n . T h i s f rame has 
f o r e lemen ts the o b j e c t s o f the E . S . , t h e r e a re 
5 o b j e c t s : the g e n e r a l c a r a c t e r i s t i c s o f the 
f u n c t i o n , the l a b o r f a c t o r , the c a p i t a l f a c t o r , 
i n v e s t m e n t and i n d e x o f c a p a c i t y u t i l i s a t i o n . 
Every o b j e c t has a t t r i b u t e s and e v e r y a t t r i b u t e 
has v a l u e s ( P i n s o n , 1981) . A t the b e g i n n i n g o f the 
s e s s i o n a l l the v a l u e s a re a t N I L , a t each NIL 
va lue the " i n f e r e n c e e n g i n e " a c t i v a t e s a c a l l -
f u n c t i o n f o r a q u e s t i o n . The answers a re accep ted 
i n f r e n c h n a t u r a l language ( o f cou rse i t i s n o t 
r e a l l y a n a t u r a l language b u t the s y n t a c t i c and 
seman t i c a n a l y s e r can r e c o g n i z e the p r o b a b l e 
meaning o f the a n s w e r s ) . 

4 . The o r d e r t o q u i t the s e s s i o n . 

5. A c o r r e c t answer to the q u e s t i o n : i t is a 
new f a c t . 

I f the sys tem d o n ' t u n d e r s t a n d the answer , i t 
ask a g a i n the q u e s t i o n . 

B. The i n f e r e n c e eng ine 

The answer to the q u e s t i o n i s pu t i n a f a c t 
b a s e . A t each new f a c t the r u l e s are i n v o k e d . The 
sea rch s t r a t e g y i s s i m p l y a f o r w a r d c h a i n i n g . I f 
a l l the p remises o f a r u l e are i n the f a c t base , 
the r u l e i s a p p l i e d , and a se t o f new f a c t s , the 
THEN p a r t o f the r u l e , i s i n s e r t e d i n t o the f a c t 
b a s e . The r u l e s are a g a i n i n v o k e d and the p rocess 
c o n t i n u e s u n t i l n o a p p l i c a b l e r u l e s a re f o u n d . The 
r u l e s a re no t p r o b a b i l i s t and a l l the r u l e s where 
the p remises are r i g h t a re a p p l i e d . 

When a new f a c t i s added to the f a c t b a s e , i t 
i s a n a l y s e d , and i t m o d i f i e s the f r a m e . There i s a 
new sea rch f o r the n e x t NIL v a l u e o f the f r a m e . 
When a l l v a l u e s are p l a c e d i n the f rame the E.S. 
makes a pa rame te r f i l e f o r the e c o n o m e t r i c e s t i m a 
t i o n . 

Then the second p a r t ( t h e e c o n o m e c t r i c p a r t ) 
i s c a l l e d . B e f o r e the E .S . t e l l s the user the f a c t 
i t has l e a r n e d . 

C. The r u l e s and m e t a - r u l e s 

I n a n e x t e n t e d v e r s i o n w h i c h w i l l t r e a t a 
l a r g e r p a r t o f the macro -economic t h e o r y t h e r e w i l l 



J.-L Roos 251 

be a number of meta-rules to define the domain of 
search. In th i s simple vers ion there are few meta
rules : a few to define the user 's s t rategy ( i f 
the user searches fo r product ion func t ion l i m i t e d 
to labor , there w i l l be no quest ion about c a p i 
t a l ! ) , and a few to recognize if a new fac t is 
correct in the context of the previous f ac t . 

There are thus two types of rules : the 
e r r o r - r u l e s (34 ru les) which are invoked each time 
and appl ied if a fac t is incor rec t and the added-
f a c t - r u l e s (AO ru les) invoked only if no e r ro r 
ru les are app l ied . 

When the user answers at a question w i th a 
new fact th i s las t is tested w i th the e r r o r - r u l e s 
to see i f i t is consistent w i th the others fac ts 
in the fact -base. I f no t , the e r ro r is exp la ined, 
the las t fact is destroyed and the system asks 
again fo r the quest ion. Else the las t fac t is put 
in the fac t base and the added- fact - ru les are i n 
voked. 

I l l THE ECONOMETRIC SIDE 

The econometric component contains about a 
thousand forms of econometric es t imat ions. I t is 
made w i t h a TSF (Time Series Processor) program 
which runs on the 3.5 vers ion . There are a l o t of 
econometric program which are ca l led according to 
the parameters issued from the f i r s t pa r t . A set 
of equations are so evalued from the data base. 

The system can evalue econometric equations 
fo r labor (two equations can be estimated if there 
is a p r o d u c t i v i t y c y c l e ) , investment, c a p i t a l , and 
sometimes fo r index of capaci ty u t i l i s a t i o n . So a 
product ion func t ion can have 5 equations which are 
economic consistent : they accept c a p i t a l - labor 
s u b s t i t u t i o n ( p u t t y - p u t t y ) , f i xed propor t ion ( c lay -
c lay) or f i xed propor t ion ex-post w i th new cap i t a l 
(pu t t y -c lay ) (Phelps, 1963). 

The est imat ions are done w i th ordinary least 
square or Almon procedure fo r quar te r l y data. The 
a l l system is represented in f igu re 1. Ac tua l ly a 
complete session w i th econometric es t imat ion takes 
about 3 minutes. A micro vers ion w i l l be implemen
ted in APPLE II soon w i th PROLOG. 
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