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C a t e g o r y - B a s e d S i m i l a r i t y 
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A basi c componen t  o f  huma n cognitio n i s th e abilit y  t o 
comprehen d perceive d stimul i  i n term s o f  store d knowledge . 
Recent  proposal s abou t  categorizatio n (eg .  Murph y &  Medin , 

1985 )  hav e emphasize d th e rol e o f  theory-lik e knowledg e 
whil e questionin g th e usefulnes s o f  similarit y a s a n explana -
tor y construct .  I t  ha s bee n suggeste d tha t  similarit y ma y de -
pend upo n rathe r  tha n determin e conceptua l  structure . 

The proble m o f  respect s fo r  similarit y (Medin ,  Centne r  & 
Goldstone ,  1993 )  i s tha t  th e similarit y o f  tw o item s i s no t 
meaningfu l  withou t  specifyin g th e natur e o f  th e comparison . 
One approac h t o thi s proble m i s t o interpre t  th e rol e o f  theorie s 
i n categorizatio n a s providin g constraint s o n similarity-base d 

compariso n (Medin ,  1989) .  A  principle d mechanis m (ie .  a 

theory )  migh t  answe r  th e question :  i f  a  concep t  representa -
tio n i s feature-based ,  the n wha t  feature s shoul d b e use d an d 
i n wha t  manner ? 

I n orde r  t o kee p similarit y grounded ,  i t  i s ofte n compute d 
ove r  a  featur e spac e o f  objec t  propertie s base d onl y o n sur -
fac e perceptua l  appearance .  Bu t  i n orde r  t o accoun t  fo r  th e 
rang e o f  categorizatio n ability ,  thi s notio n o f  similarit y mus t 
be expande d t o includ e conceptua l  conmionalitie s (se e Gold -
stone ,  1994) .  Th e exten t  t o whic h an y tw o stimul i  ar e alik e 
has a  concret e componen t  whic h i s inheren t  i n th e perceive d 
structur e o f  th e environmen t  an d a n abstrac t  componen t  whic h 
i s establishe d accordin g t o th e interactio n betwee n peopl e an d 
thei r  environment . 

By learnin g t o categoriz e stimul i  i n term s o f  usefu l  abstrac -
tion s an d consequence s (suc h a s label s o r  functions) ,  concep t 
representation s develo p whic h captur e statistica l  regularitie s 
and whic h als o reflec t  impose d o r  category-base d similaritie s 
tha t  aris e fro m th e role s object s tak e o n fo r  th e learne r  i n nat -
ura l  experience .  Suc h representation s serv e a s ra w materia l 
fo r  th e appropriat e generalizatio n o f  prio r  knowledg e t o nove l 
case s accordin g t o a  sophisticated ,  ye t  constraine d similarit y 
mechanism . 

Methods 

The presen t  researc h goa l  i s  twofold :  1 )  t o asser t  claim s abou t 
th e flexibility  an d dependenc e o f  similarity ,  bu t  2 )  t o explor e 
throug h behaviora l  an d computationa l  approache s a  mecha -
nis m o f  concep t  formatio n whic h produce s rich  representa -
tion s an d much-neede d respects . 

Thi s stud y examine s th e hypothesi s tha t  concep t  represen -
tation s ar e constructe d a s a n integratio n o f  perceive d structur e 

and learne d category-leve l  information .  I t  i s  predicte d tha t 
similarit y rating s collecte d fro m S s wh o lear n a  categorizatio n 

wil l  systematicall y diverg e fro m controls .  Stimul i  fro m th e 

same learne d clas s shoul d b e rate d a s mor e simila r  b y thos e S s 
wit h categor y knowledg e sinc e thei r  learne d representation s 
gro w close r  t o reflec t  th e conmionality . 

Subject s wer e tol d the y woul d lear n abou t  a  se t  o f  micro -
organism s (realisti c lin e drawings )  an d the n appl y thei r 
knowledge .  I n th e contro l  condition ,  th e stud y phas e con -
siste d o f  viewin g th e stimul i  an d judgin g relatednes s t o th e 
prio r  stimulus .  I n th e categorizatio n (Cat )  condition ,  S s als o 
sa w thre e label s an d wer e aske d t o mak e a  classificatio n judge -

ment .  S s learne d wit h feedbac k unti l  the y coul d correctl y clas -
sif y  th e set .  Afte r  th e stud y phase ,  S s i n bot h condition s wer e 
shown al l  pair s an d aske d t o rat e similarity . 

Results and Discussion 

As predicted .  Ca t  S s rate d pair s draw n fro m th e sam e clas s a s 
more simila r  tha n di d th e naiv e Ss .  However ,  ther e wa s n o 
evidenc e o f  lowe r  similarit y rating s b y Ca t  S s fo r  pair s draw n 

fro m differen t  classes .  Additiona l  analyse s showe d tha t  th e 
amount  o f  betwee n grou p differenc e wa s greate r  whe n th e 
coherenc e o f  th e clas s fro m whic h same-categor y pair s wer e 
draw n wa s lower .  Th e evidenc e i s suggestiv e o f  a  shif t  i n un -
derlyin g representatio n a s a  functio n o f  categor y learning . 

Such a  mechanis m i s naturall y instantiate d i n term s o f  con -
nectionis t  model s whic h for m interna l  representation s whil e 
learnin g comple x input-targe t  mappings .  Suc h simulation s 
wer e carrie d ou t  an d result s sugges t  tha t  a  brain-styl e mech -
anis m ca n accoun t  fo r  th e behaviora l  findings  o f  category -
base d similarity . 

References 

Goldstone ,  R.L .  (1994) .  Th e rol e o f  similarit y i n categoriza -
tion :  Providin g a  groundwork .  Cognition ,  52 ,  125-157 . 

Medin, D.L. (1989). Concepts and conceptual strcture. Amer-
ica n Psychologist ,  ̂ î ,  1469-1481 . 
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