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Research1 on M y c i n - l i k e 2 consu l ta t i on 
systems i nd i ca tes tha t a rule-based system 
achieves be t te r performance i f guided by models of 
" t y p i c a l " consu l ta t i on s i t u a t i o n s . One very 
powerful form of reasoning used by a human 
consul tant when he is presented wi th a new 
s i t u a t i o n is tha t of c l a s s i f y i n g and comparing the 
new s i t u a t i o n w i th s i t u a t i o n s he has encountered 
p rev ious l y . For example, an auto mechanic who is 
asked to f i x a car which won't s t a r t w i l l check 
the s t a r t e r , the b a t t e r y , and the supply of gas 
because he is guided by h is model of a "car won't 
s t a r t " s i t u a t i o n , and tnus has expectat ions about 
the cause of the problem. The auto mechanic is 
also able to check the consistency of h is 
in fo rmat ion p rec i se l y because he has a model of 
the t y p i c a l f i nd i ngs f o r t h i s s i t u a t i o n . 

S i m i l a r l y , in our consu l ta t ion system, we 
use models of t y p i c a l consu l ta t ion s i t u a t i o n s to 
guide the invoca t ion of our r u l e s , and to check 
f o r i ncons is ten t i n f o rma t i on . Our models are 
f rame- l i ke3 s t ruc tu res con ta in ing both model-
independent pieces of in fo rmat ion ca l l ed elements, 
such as a name and a c e r t a i n t y measure, and model-
s p e c i f i c pieces o f in format ion ca l l ed the 
components of the model. For example, the 
components in a model of acute c y s t i t i s inc lude 
the age, sex and therapy fo r the t y p i c a l acute 
c y s t i t i s p a t i e n t . 

I n a b i l i t y to f i t in fo rmat ion i n t o one o r 
more of these models may i nd i ca te tha t there are 
i ncons i s tenc ies . For example, f i n d i n g s i c k l e - c e l l 
anemia in a Caucasion pat ient is not cons i s t en t . 
I t may also i nd i ca te tha t the s t r uc tu re of the 
model is incomplete, f o r ins tance , tha t a 
component is m iss ing , or tha t t h i s is an a t y p i c a l 
s i t u a t i o n tha t is not represented in any model. 

There e x i s t s a h ierarchy of models, 
beginning at the top wi th a model of a general 
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consu l ta t i on and cont inu ing down to more s p e c i f i c 
models. For example, models in one gene ra l - t o -
s p e c i f i c h ierarchy would be "general 
c o n s u l t a t i o n " , "Mycin c o n s u l t a t i o n " , " u r i n a r y 
t r a c t i n f e c t i o n " , and "acute c y s t i t i s " . Each model 
also contains a l i s t of suggested a l t e r n a t e s to be 
t r i e d when tha t model f a i l s to f i t the current 
s i t u a t i o n . For example, an a l t e r n a t e f o r "acute 
c y s t i t i s " i s "chron ic c y s t i t i s " . 

At any moment, there is one model which 
represents the system's current hypothesis about 
how to c l a s s i f y the given i n f o r m a t i o n . Attempting 
to f i l l in the components of t h i s model may in 
t u rn cause ru les to be executed or quest ions to be 
asked of the user. Therefore, ru les are executed 
and questions are asked f o r the purpose of 
v e r i f y i n g t h i s cur ren t hypothes is . In the system 
without models, ru les are executed to es tab l i sh a 
general goa l , such as, "determine i f the pa t ien t 
has d isease" , which may cause i r r e l e v a n t ru les to 
be t r i e d . The search fo r in fo rmat ion in a model-
based system is thus more d i rec ted and fas te r 
because i r r e l e v a n t quest ions and needless r u l e 
invocat ions are minimized. 

Models also a l low an improved explanat ion 
f a c i l i t y because we can say what the current-
hypothesis i s , that i s , which model i s being 
t r i e d . At present , the explanat ion f a c i l i t y can 
only s ta te which ru le is being executed, which 
ru l e was executed before i t , e t c . , in a process of 
"unwinding" the ru les which were used in making 
dec i s ions . In the model-based system, r u l e 
invocat ions occur in the context of a model so 
tha t a " h i g h e r - l e v e l " , con tex tua l exp lanat ion can 
be given about why these ru les are being t r i e d . 

The U3e of models gives us f u r t h e r 
c a p a b i l i t i e s , such as the a b i l i t y to generate 
pa t ien t summaries, which have been d i f f i c u l t to 
achieve prev ious ly because t h i s contex tua l 
in fo rmat ion was not a v a i l a b l e . In a d d i t i o n , models 
can be updated or added to the system wi th 
r e l a t i v e ea3e, a l low ing us to accomodate a la rge 
and changing body of techn ica l knowledge. Thus we 
fee l tha t the adaptat ion of the cur ren t ru le-based 
formalism to inc lude models r e s u l t s in a 
s u b s t a n t i a l l y improved and very powerful 
consu l ta t i on system. 
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