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Learnin g o f  Categorie s C o m p o s e d o f  Rule s an d Exception s 

Michae l  A .  Erickso n an d Joh n K .  Knischk e 
Departmen t  o f  Psycholog y an d Cognitiv e Scienc e Progra m 

Indian a University ,  Bloomingto n I N 4740 5 
m i e r i c k s @ i n d i a n a . e d u 

Many forma l  an d fol k psychologica l  theorie s conceiv e o f 
th e min d a s bein g compose d o f  quasi-independen t  modules . 
Fro m Freu d t o Fodo r  th e min d ha s bee n decompose d int o con -
stituen t  parts .  Recently ,  a  numbe r  o f  researcher s hav e pro -
pose d modula r  theorie s o f  cognitiv e phenomen a suc h a s cate -
gorizatio n (Ashby ,  Alfonso-Reese ,  &  Turken ,  1995 ;  Shank s 
& St .  John ,  1994) ,  reasonin g (Sloman ,  1996) ,  automaticit y 
(Logan ,  1988) ,  languag e (Pinker ,  1991) ,  an d learnin g an d 
memory (Squire ,  1992) .  I n general ,  thes e theorie s ar e charac -
terize d b y description s o f  eac h modul e an d h o w eac h serve s 
i n thos e task s fo r  whic h i t  i s  bes t  suited .  However ,  thes e theo -
ries  d o no t  emphasiz e h o w module s interac t  i n producin g re -
sponse s an d i n learning . 

We describ e tw o huma n categorizatio n experiment s de -
signe d t o addres s th e thre e issue s relevan t  t o hybri d rule -  an d 
exemplar-base d systems :  th e necessit y o f  rules ,  th e necessit y 
of  exempla r  memory ,  an d th e interactio n betwee n thes e tw o 
sub-system s i n learnin g an d i n classificatio n performance .  W e 
accoun t  fo r  th e participants '  classification s usin g a n update d 
versio n o f  th e hybri d rul e an d exempla r  mode l  describe d b y 
Knischk e an d Erickso n (1994) .  Thi s hybri d mode l  consist s o f 
a rul e module ,  a n exempla r  module ,  an d a  gatin g mechanism . 
Thi s gatin g mechanis m control s th e influenc e o f  eac h modul e 
i n decision-makin g an d th e exten t  o f  learnin g i n eac h mod -
ule .  W e als o sho w tha t  neithe r  o f  thes e tw o sub-systems ,  act -
in g alone ,  ca n adequatel y accoun t  fo r  huma n behavior .  Thi s 
i s significan t  inasmuc h a s th e exempla r  sub-syste m i s a  fiil l 
implementatio n o f  A L C O VE (Knischke ,  1992) ,  whic h ha s per -
forme d wel l  i n a  variet y o f  categorizatio n tasks . 

Human Learning 
Thre e ke y feature s o f  th e categor y structure s use d i n thes e ex -
periment s are :  (1 )  som e stimul i  coul d b e classifie d accordin g 
t o a  rul e wherea s othe r  stimul i  wer e exception s an d ha d t o b e 
memorized ;  (2 )  differen t  trainin g instance s ha d differen t  rel -
ativ e ft-equencies;  an d (3 )  som e stimul i  wer e neve r  use d i n 
trainin g an d wer e therefor e availabl e t o examin e generaliza -
tion . 

The stimul i  i n bot h experiment s varie d alon g tw o dimen -
sions .  I n eac h trainin g trial ,  a  stimulu s wa s presente d an d 
participant s mad e a  classification ,  afte r  whic h th e correc t  la -
bel  wa s displayed .  Durin g th e initia l  trials ,  participants '  re -
sponse s wer e jus t  guesses ,  bu t  afte r  man y trii s  the y bega n t o 
lear n th e correc t  classifications .  Mos t  o f  th e trainin g stimuli , 
th e regula r  stimuli ,  coul d b e classifie d accordin g t o a  simple , 
one-dimensiona l  rule .  T w o trainin g stimul i  wer e exception s 
t o th e rule ,  eac h havin g it s o w n categor y label . 

Durin g trainin g i n Experimen t  1 ,  participant s neve r  sa w 
th e mos t  extrem e value s o f  th e tw o dimension s o f  variation ; 

thes e wer e reserve d t o tes t  generalization .  Nevertheless ,  eve n 
when thes e extrem e stimul i  wer e mos t  simila r  t o a n exception , 
the y wer e classifie d accordin g t o th e rule .  Wherea s th e hybri d 
model  wa s abl e t o accoun t  fo r  thi s phenomenon ,  A L C O VE wa s 
not . 

Relativ e instanc e frequencies  wer e manipulate d i n Exper -
imen t  2 ,  bot h fo r  rule s an d exceptions .  Highe r  rul e instanc e 
frequencies  cause d mor e robus t  generalization .  Rule-base d 
explanation s tha t  lac k exempla r  memor y canno t  accoun t  fo r 
suc h behavior .  Moreover ,  A L C O VE faile d t o accoun t  fo r  th e S -
shap e o f  th e exceptio n learnin g curv e show n b y participants . 
The hybri d mode l  di d sho w thi s sam e patter n o f  learnin g b y 
virtu e o f  it s interactiv e gatin g o f  th e rul e an d exempla r  mod -
ules . 
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