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E x p e r i e n c e w i t h t h e MYCIN [ 1 ] t h e r a p y 
s e l e c t o r shows t h a t a c l e a n l y s t r u c t u r e d a l g o r i t h m 
makes p o s s i b l e a s i . -np le , b u t u s e f u l e x p l a n a t i o n 
c a p a b i l i t y . The a l g o r i t h m uses t h e g e n e r a t e and 
t e s t method t o s e l e c t a s m a l l s e t o f d r u g s f o r 
a d m i n i s t r a t i o n t o a p a t i e n t h a v i n g a n i n f e c t i o u s 
d i s e a s e . T r a c e s o f t h e a p p l i c a t i o n o f m e d i c a l 
s t r a t e g i e s a re l e f t b e h i n d f o r l a t e r s e l e c t i v e 
r e t r i e v a l and p r i n t i n g b y t h e e x p l a n a t i o n s y s t e m . 
These s t r a t e g i e s a r e r e a d i l y c o m p r e h e n s i b l e t o t h e 
u s e r o f t h e program because t h e y a r e based on 
e x i s t i n g c l i n i c a l r a t i o n a l e f o r s e l e c t i n g 
a n t i b i o t i c s ( a s opposed t o u s i n g a n e v a l u a t i o n 
p o l y n o m i a l , f o r e x a m p l e . ) 

The g e n e r a t e and t e s t a l g o r i t h m i s 
d e s c r i b e d as a s e r i e s o f s t e p s t h r o u g h w h i c h each 
recommended d r u g must p roceed s u c c e s s f u l l y : 

Each step corresponds to a subset operat ion on 
su r v i v i ng candidates from the previous s tep . The 
pred ica te of the subset operat ion is the 
c o l l e c t i o n of medical s t r a t e g i e s which 
charac te r i ze the drugs at each s tep . As shown in 
the diagram above, these steps are : 

ORGDRUG — the drug is one of the drugs which 
might be prescr ibed f o r an organism 
r e q u i r i n g therapy 

RANK — the preference ranking of the d rug , as 
determined by s e n s i t i v i t y in fo rmat ion and 
whether i t is a cur rent therapy 

PROPOSED — the drug is being considered as par t 
o f the regi.men f o r t h i s p a t i e n t : 

The generator se lec ts subsets of drugs f o r t e s t i n g 
under the con t ro l of i n s t r u c t i o n s which spec i fy 
how many drugs to se lec t from the preference 
ca tegor ies , e . g . , "propose 2 drugs: one second 
choice and one t h i r d cho ice . " I n s t r u c t i o n s f o r 
regimens con ta in ing 1 or 2 drugs are taken from a 
s t a t i c l i s t ; f o r regimens conta in ing 3 or more 
drugs, i n s t r u c t i o n s are generated from a simple 
p a t t e r n . I n s t r u c t i o n s are ordered to conform to 
c l i n i c a l p rac t i ce f o r se lec t i ng therapy. Thus, 
two second choice drugs w i l l be proposed before a 
combination of a second and t h i r d chojce d rug . 
DRUGCLASS? -- does the poss ib le regimen inc lude 2 

drugs from the same drug group? 
( e . g . , the p e n i c i l l i n s ) 

COVERAGE? — does the possib le regimen cover f o r 
a l l o f the organisms tha t requ i re therapy? 

APPROVED? — are there con t ra i nd i ca t i ons f o r t h i s 
regimen? ( e . g . , a l l e r g i c reac t ion ) 

PRESCRIBED — the drug is one of the drugs 
recommended f o r t h i s pa t i en t 

This l i s t o f steps i s maintained 
separate ly from the a l g o r i t h m , and i t , along w i th 
l i s t s o f medical c r i t e r i a appl ied a t each s tep , 
c o n s t i t u t e a ( s t a t i c ) EVENT STRUCTURE which is 
used by the explanat ion system to r e t r i e v e t r aces . 
The medical c r i t e r i a are re fe r red to as p o s i t i v e 
and negat ive REASONS, because a r e c i t a l of the 
chain of p o s i t i v e reasons w i l l serve as an 
exp lanat ion f o r why a drug was p resc r ibed . 
S i m i l a r l y , the occurrence of a negat ive 
c h a r a c t e r i z a t i o n dur ing the execut ion of the 
a lgor i thm w i l l serve as an exp lanat ion f o r why a 
drug was not p resc r ibed , e . g . , the drug was 
re jec ted because labora to ry t e s t s showed tha t the 
organism is r e s i s t a n t to i t . The event s t r u c t u r e 
may be thought of as a s t a t e - t r a n s i t i o n diagram of 
the a l go r i t hm , spec i f y ing steps ( s ta tes ) and 
reasons why a drug makes it to the next step 
( t r a n s i t i o n s ) . 

In summary: 1) the a lgor i thm leaves behind 
a t race i n d i c a t i n g which medical c r i t e r i a were 
appl ied to each drug, t h i s c o n s t i t u t e s a (dynamic) 
EVENT HISTORY, and 2) the explanat ion subprogram 
r e t r i e v e s the re levant t races f o r a p a r t i c u l a r 
drug by " read ing" the ( s t a t i c ) EVENT STRUCTURE of 
the a lgor i thm which l i s t s the medical c r i t e r i a 
which might have been appl ied at each s tep . The 
r e t r i e v a l process is t he re fo re domain independent, 
pe rm i t t i ng the explanat ion program to be separable 
from the knowledge base. 

We f i n d tha t t h i s simple process of 
r e t r i e v i n g t races works because 1) the number of 
t races is r e l a t i v e l y small ( there are fewer than 
50 drugs and usua l l y fewer than 100 proposa ls ) ; 2) 
the steps of ranking drugs, proposing and t e s t i n g 
regimens are r e a d i l y comprehensible to the user 
because they attempt to mimic h i s h e u r i s t i c s f o r 
se l ec t i ng therapy; 3) the explanat ion subprogram 
has one basic ques t ion : "why was(n ' t ) a p a r t i c u l a r 
drug prescr ibed f o r a p a r t i c u l a r organism?", 
g r e a t l y s i m p l i f y i n g the o rgan iza t ion o f t r aces . 
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