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Rul e inductio n (eithe r  directl y o r  b y mean s o f  decisio n 
trees )  an d case-base d learnin g (form s o f  whic h ar e als o know n 
as instance-based ,  memory-base d an d nearest-neighbo r  learn -
ing )  aî guabl y constitut e thi e tw o leadin g symboli c approache s 
t o concep t  an d classificatio n learning .  Rule-base d method s 
discar d th e individua l  trainin g examples ,  an d remembe r  onl y 
abstraction s forme d fro m them .  A t  performanc e time ,  rule s 
ar e applie d b y logica l  matc h (i.e. ,  onl y rule s whos e precon -
dition s ar e satisfie d b y a n exampl e ar e applie d t o it) .  Case -
base d method s explicitl y  memoriz e som e o r  al l  o f  th e exam -
ples ;  the y avoi d formin g abstractions ,  an d instea d inves t  mor e 
effor t  a t  performanc e tim e i n finding  th e mos t  simila r  case s t o 
th e targe t  one . 

Ther e ha s bee n muc h debat e ove r  whic h o f  thes e tw o ap -
proache s i s preferable .  Whil e eac h on e ca n b e extende d t o 
fit  th e result s originall y presente d a s evidenc e fo r  th e other , 
i t  typicall y doe s s o a t  th e cos t  o f  a  mor e complex ,  les s parsi -
moniou s model .  I n classificatio n applications ,  eac h approac h 
has bee n observe d t o outperfor m th e othe r  i n some ,  bu t  no t 
all ,  domains . 

I n recen t  years ,  multistrateg y learnin g ha s becom e a  majo r 
focu s o f  researc h withi n machin e learning .  It s mai n insigh t  i s 
tha t  a  combinatio n o f  learnin g paradigm s i s ofte n preferabl e 
t o an y singl e one .  However ,  a  multistrateg y learnin g syste m 
typicall y operate s b y callin g th e individua l  approache s a s sub -
procedure s fro m a  contro l  modul e o f  variabl e sophistication , 
and agai n thi s no t  completel y satisfactor y fro m th e poin t  o f 
vie w o f  parsimony . 

Her e w e argu e tha t  rul e inductio n an d case-base d learnin g 
hav e muc h mor e i n commo n tha n a  superficia l  examinatio n 
reveals ,  an d ca n b e unifie d int o a  single ,  simpl e an d coheren t 
model  o f  symboli c learning .  Th e propose d unificatio n rests 
on tw o ke y observations .  On e i s tha t  a  cas e ca n b e regarde d a s 
a maximall y specifi c  rul e (i.e. ,  a  rul e whos e precondition s ar e 
satisfie d b y exactl y on e case) .  Therefore ,  n o syntacti c distinc -
tio n nee d b e mad e betwee n th e two .  Th e secon d observatio n 
i s tha t  rule s ca n b e matche d approximately ,  a s case s ar e i n a 
case-base d classifie r  (i.e. ,  a  rul e ca n matc h a n exampl e i f  i t  i s 
th e closes t  on e t o i t  accordin g t o som e similarity-computin g 
procedure ,  eve n i f  th e exampl e doe s no t  logicall y satisf y al l 
of  th e rule' s preconditions) .  A  rule' s extension ,  lik e a  case's , 
the n become s th e se t  o f  example s tha t  i t  i s  th e mos t  simila r 
rul e to ,  an d thu s ther e i s als o n o necessar y semanti c distinc -
tio n betwee n a  rul e an d a  case . 

The RIS E algorith m (Domingos ,  t o appear )  i s a  practi -
cal ,  computationall y efficien t  realization  o f  thi s idea .  (Obvi -
ously ,  i t  i s  no t  th e onl y possibl e approac h t o unifyin g th e tw o 

paradigms. )  RIS E start s wit h a  rul e bas e tha t  i s  simpl y th e 
cas e bas e itself ,  an d graduall y generalize s eac h rul e t o cove r 
neighborin g cases ,  a s lon g a s thi s doe s no t  increas e th e rul e 
base' s erro r  rat e o n th e know n cases .  I f  n o generalization s ar e 
performed ,  RIS E act s a s a  pur e case-base d learner .  I f  al l  case s 
ar e generalize d an d th e resultin g se t  o f  rule s cover s al l  region s 
of  th e instanc e spac e tha t  hav e nonzer o probability ,  i t  act s a s a 
pur e rul e inducer .  Mor e generally ,  i t  wil l  produc e rule s alon g 
a wid e spectru m o f  generality ;  sometime s a  rul e tha t  i s  logi -
call y satisfie d b y th e targe t  cas e wil l  b e £̂ plied ,  an d i n othe r 
case s a n approximat e matc h wil l  b e used .  Thi s unifie d mode l 
i s  mor e elegan t  an d parsimoniou s tha n a  subprocedure-styl e 
combination .  Experiment s wit h a  larg e numbe r  o f  benchmar k 
classificatio n problem s hav e als o show n i t  t o consistentl y out -
perfor m eithe r  o f  th e componen t  approache s alone ,  an d lesio n 
studie s an d experiment s o n artificia d domain s hav e confirme d 
tha t  it s  powe r  derive s fro m it s abilit y  t o simultaneousl y har -
ness th e strength s o f  bot h components . 
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