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Hierarchica l  Categorizatio n an d th e Effect s o f  Contras t  Inconsistenc y i n a n 

Unsupervise d Learnin g Tas k 

Jim Davies and Dorrit Billman 

Schoo l  o f  Psychology ,  Georgi a Institut e o f  Technolog y 
Atlanta ,  G A 

p s g 9 5 j d @ p r i s m . g a t e c h . e d u a n d d o r r i t . b i l l m a n @ c c . g a t e c h . e d u 

Introduct io n 

Two factors may guide concept learning: catpuring predic-
tiv e stnictur e i n input ,  an d formin g grouping s whic h ca n b e 

categorize d b y a  simpl e criteria .  Experiment s from  unsuper -
vise d learnin g sugges t  tha t  ther e i s a  stron g bia s t o sor t 
thing s base d o n thei r  similarity ,  similarit y bein g propert y 

covariation .  Thes e sort s provid e max imu m predictiv e utilit y 
(Billma n &  Knutson ,  1996 ;  Anderson ,  1991) .  Wor k o n free 
sortin g o f  example s ha s foun d tha t  peopl e frequently  sor t 

base d o n th e value s o f  a  singl e dimensio n (Ah n &  Medin , 
1992) .  W e find  evidenc e tha t  peopl e wil l  us e bot h biase s 
unde r  differen t  conditions . 

Method 

The stimuli consisted of drawings of creatures laser printed 
on cards .  Ther e wer e nin e attribute s o r  dimension s (body -
shape ,  mouth ,  tail ,  etc.) ,  eac h o f  whic h ha d si x possibl e val -
ues (long ,  lion-like ,  snake-like ,  etc.) .  Eac h participan t 
viewe d 1 8 cards .  Eac h dec k ha d tw o strongl y marke d super -
ordinat e categorie s base d o n covariatio n o f  attribute s A ,  B , 
and C  (sinc e ther e ar e onl y tw o supers ,  ther e wer e onl y tw o 
value s fo r  thes e attributes) .  Eac h o f  th e super s ha d thre e sub -
ordinat e categorie s wit h thre e instance s each .  Subordinat e 
structur e wa s marke d b y covariatio n o f  th e value s o f  th e 
remainin g si x attributes . 

Table 1. Stimulus design (Columns are attributes, numbers 

specif y a  particula r  value ,  x' s represen t  randoml y assigne d values ) 

Consisten t  Conditio n Inconsisten t  Conditio n 
A BC D E F G H I  A B C D E F G H I 
1 1 1 1 1 X X X X 11 1 1 1 X X X X 

1 1 1 X X 1 1 X X 
1 1 1 X X X X 1 1 
22 2 2 2 X X X X 
22 2 X X 2 2 X X 
2 2 2 X X X X 2 2 

Each row in each condition represents a category with three 
members.  Ther e wer e tw o condition s (eac h wit h 1 2 partici -
pants) :  Consisten t  an d inconsisten t  contrast .  Consisten t  con -
tras t  mean s tha t  withi n a  give n superordinat e category ,  th e 
same attribute s ar e predictiv e o f  subordinat e categor y m e m-
bership .  I f  peopl e sor t  base d o n predictiv e utilit y  alone ,  the n 
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ther e shoul d b e n o differenc e i n th e abilit y o f  th e tw o 
group s t o retriev e th e intende d sort .  However ,  i f  peopl e 

sor t  base d o n th e value s o f  a  singl e dimension ,  the n the y 
wil l  no t  b e abl e t o retreiv e th e intende d sort ,  a s ther e i s n o 
globa l  consistenc y (consistenc y acros s supers )  i n eithe r 

condition .  Participant s viewe d al l  th e card s an d the n sorte d 
the m freely  int o groups . 

Results 

Sixty-six percent of participants sorted hierarchically, 
whic h is ,  i n general ,  no t  predicte d b y categorizatio n mod -
els .  I n th e consisten t  condition .  Forty-on e percen t  o f  par -
ticipant s i n th e consisten t  conditio n produce d th e correc t 
(correlation-based )  sort ,  bu t  n o on e i n th e inconsisten t 
conditio n did .  Thu s peopl e ar e sensitiv e t o predictiv e 
structur e whe n i t  i s  organize d consistently .  Th e inconsis -
ten t  conditio n wa s ver y difficult ;  man y pilo t  participant s 
coul d no t  reproduc e th e correc t  sor t  eve n afte r  seein g i t 
and tryin g again .  Sixty-si x percen t  i n th e inconsisten t  con -
ditio n sorte d b y a  singl e attribute ,  compare d t o th e consis -
ten t  condition ,  i n whic h onl y 2 5 % did . 

Conclusion 

We conclude that participants will sort by correlational 
structur e i f  i t  i s eas y t o notice .  I f  stimulu s structur e o r  tas k 
make i t  difficul t  t o lear n abou t  th e structure ,  subject s wil l 
choos e th e ver y simpl e strateg y o f  sortin g b y a  singl e 
dimension. .  Model s whic h ar e sensitiv e t o pressure s fo r 
coherent ,  compac t  description s an d fo r  informativ e group -
ing s ar e neede d t o accoun t  fo r  thes e data . 
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