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The Operator s o f  Diagnosti c Strateg y 

William 3. Clancey 

Stanford University 

N E O M Y C IN i s a  compute r  progra m tha t  model s on e physician' s diagnosti c 
reasonin g withi n a  limite d are a o f  medicine .  NEOMYCIN ' S diagnosti c procedur e 
i s represente d i n a  well-structure d way ,  separatel y fro m th e domai n knowledg e i t 
operate s upon .  W e ar e testin g th e hypothesi s tha t  suc h a  procedur e ca n b e use d 
t o simulat e bot h exper t  problem-solvin g behavio r  an d a  goo d teacher' s explanation s 
of  reasoning . 

The model is acquired by protocol analysis, using a framework that separates 
an expert' s  causa l  explanation s o f  evidenc e fro m hi s description s o f  knowledg e 
organizatio n an d strategies .  Th e mode l  i s represente d b y a  procedura l  networ k o f 
goal s an d rule s tha t  ar e state d i n term s o f  th e effec t  th e proble m solve r  i s tryin g 
t o hav e o n hi s evolvin g mode l  o f  th e world .  Th e mode l  i s evaluate d fo r 
sufficienc y b y testin g i t  i n differen t  setting s requirin g expertise ,  suc h a s providin g 
advic e an d teaching .  Th e mode l  i s evaluate d fo r  plausibilit y  b y arguin g tha t  th e 
constraint s implici t  i n th e diagnosti c procedur e ar e impose d b y th e tas k domai n 
and huma n computationa l  capability . 

This paper discusses NEOMYCIN'S diagnostic procedure in detail, viewing it 
as a  memor y aid ,  a s a  se t  o f  operators ,  a s proceduralize d constraints ,  an d a s a 
grammar .  Thi s stud y provide s ne w perspective s o n th e natur e o f  "knowledg e 
compilation "  an d ho w a n expert-teacher' s explanation s relat e t o a  workin g program . 
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