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Catego r y Lea rn in g a n d C o m p a r i s o n i n th e Evolutio n o f  Similarit y Structur e 

Kennet h J .  Kurt z (kjk@nwu.edu ) 
Dedr e Gentne r  (gentner@nwu.edu ) 

Departmen t  o f  Psychology ;  202 9 Sherida n Roa d 
Evanston ,  I L 60208-271 0 US A 

Abstrac t 

Tests of the influence of categorization and comparison on 
th e representation s o f  relationa l  categorie s show :  1 )  a  cate -
gory-base d similarit y effect ,  an d 2 )  a n indirec t  rol e o f  com -
pariso n vi a facilitate d learnin g wit h pairwis e presentation . 

The paths of explanatory power between similarity and 
categorizatio n ar e difficul t  t o trace .  W e sugges t  a n evolu -
tio n o f  th e representation s ove r  whic h similarit y operate s 
followin g fro m category-leve l  constraints .  Ther e i s n o w 
evidenc e tha t  learnin g t o co-categoriz e item s ca n increas e 
thei r  similarit y (Kurtz ,  1996 )  an d eve n alte r  thei r  perceptio n 
(Schyn s e t  al. ,  1997 ;  Livingsto n e t  al. ,  1997) .  Th e presen t 
researc h furthe r  addresse s thes e phenomen a an d ask s 
whethe r  thes e change s com e abou t  throug h learnin g sophis -
ticate d featur e space s (Kurtz ,  1997 )  o r  throug h compariso n 
processe s tha t  abstract ,  exten d o r  alte r  structure d represen -
tation s (Gentne r  &  Medina ,  i n press) . 

Method Ss were shown pictures of rock arrangements (see 
Figur e 1 )  an d aske d t o classif y the m a s t o whic h o f  3  cul -
ture s wer e th e builders .  Eac h categor y o f  5  example s ha d a 
relationa l  basis :  2  rock s o n to p o f  eac h othe r  wit h sam e 
colo r  an d shape ,  a  roc k supporte d b y 2  rocks ,  an d a  down -
war d slop e fro m lef t  t o right . 
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Figur e 1 .  Sampl e Roc k Stimul i 

In one condition (Catl), single item presentation was 
used .  I n a  secon d conditio n (Cat2) ,  eac h tria l  consiste d o f 
tw o example s show n togethe r  t o invit e comparison ;  S s wer e 
aske d t o classif y th e pai r  (draw n fro m th e sam e category) . 
Bot h group s receive d correctiv e feedbac k afte r  eac h tria l 
and continue d unti l  reachin g a  criterio n o f  9 0 % accurac y 
ove r  a n epoc h o f  3 0 presentations .  I n Catl ,  a n epoc h wa s 
tw o passe s throug h th e 1 5 trainin g examples .  I n Cat2 ,  a n 
epoc h wa s on e pas s throug h eac h possibl e pairing . 

Afte r  a  transfe r  test ,  S s rate d th e similarit y (o n 1- 7 scale ) 
of  pair s draw n fro m on e o f  tw o set s tha t  include d 3 0 train -
in g pair s (old-old )  an d 1 2 transfe r  pair s (old-new) .  Hal f 

wer e same-categor y an d hal f  wer e different-categor y pairs . 
A Contro l  grou p gav e similarit y rating s i n th e sam e manne r 
withou t  receivin g prio r  exposur e t o th e stimulu s materials . 

Results and Discussion We focus on two main findings. 
First ,  th e dat a exten d earlie r  finding s o f  Kurt z (1996 )  t o 
well-define d relationa l  categories .  W e foun d increase d 
similarit y rating s o f  same-categor y pair s withou t  decrease d 
rating s o f  different-categor y pair s b y S s wit h categor y 
trainin g compare d t o control s (se e Tabl e 1) .  Second ,  com -
pariso n serve d t o facilitat e categor y learnin g an d possibl y t o 
promot e re-representation .  S s i n Cat 2 too k 2. 7 epoch s t o 
reac h criterio n compare d t o 5. 7 epoch s i n Catl .  TTi e simi -
larit y dat a sugges t  tha t  th e influenc e o f  categorizatio n o n re -
representatio n ma y b e greate r  wit h pairwis e presentation . 

Table 1: Similarity Ratings. 

Conditio n 

Contro l  (n=15 ) 
Cat l  (n=23 ) 
Cat 2 (n=23 ) 

Trainin g 
Same 
3.7 5 
5.0 2 
5.1 4 

Dif f 
2.6 3 
2.8 2 
2.6 2 

Transfe r 
S a me 
3.6 4 

4.5 8 
4.8 7 

Dif f 
2.7 4 
3.1 2 
3.0 4 

I n sum ,  w e hav e show n a  category-base d similarit y effec t 
and facilitatio n o f  learnin g wit h pairwis e presentation . 
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