
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Contingency of Parts in Object Concepts

Permalink
https://escholarship.org/uc/item/3514j166

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 20(0)

Authors
Gosselin, Frederic
Schyns, Philippe G.

Publication Date
1998
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3514j166
https://escholarship.org
http://www.cdlib.org/


Con t i ngenc y o f  Part s i n Objec t  C o n c e p t s 

Frederi c Gosseli n (GOSSELlF@PSY.GLA.AC.UK ) 
Philipp e G .  Schyn s (PHILIPPE@PSY.GLA.AC.UK ) 

Departmen t  o f  Psychology ,  Universit y o f  Glasgo w 
56 Hillhea d St. ,  Glasgo w G 1 2 8 Q B U K 

Th e basic-leve l  i s  believe d t o b e th e mos t  inclusiv e leve l 
of  categorisatio n a t  whic h object s loo k alik e i n term s o f 
thei r  shap e (Rosch ,  1978) .  O n e determinan t  o f  shap e i s par t 
structure ;  Tversk y an d H e m e n w a y (1984 )  foun d a  shar p 
increas e o f  liste d part s fro m th e superordinat e t o th e basi c 
level ,  bu t  littl e rise  fro m th e basi c t o th e subordinat e level . 
Thi s wa s interprete d b y Biederma n (1987 )  a s a  stron g 

Hardwire d Bia s fo r  part s i n objec t  recognition .  Thi s 

observe d correlation ,  however ,  coul d resul t  fro m a 
Contingen t  Diagnosticit y o f  part s fo r  th e task . 

som 

Figur e 1 .  Taxonom y use d i n ou r  experiment . 

M u r p h y (1991 )  teste d thes e tw o riva l  hypothesi s wit h 
artificia l  categor y hierarchies .  H e foun d tha t  basic-levelnes s 
was functio n o f  th e structur e o f  informatio n i n thes e 
taxonomie s rathe r  tha n thei r  content-corroboratin g 
Contingen t  Diagnosticit y an d falsifyin g Hardwire d Bias .  H e 
has bee n criticise d fo r  havin g use d unnatura l  object s 
(Tversk y &  H e m e n w a y ,  1991) .  Th e primar y ai m o f  thi s 
researc h wa s t o replicat e Murphy' s result s wit h object s 
typica l  o f  thos e o f  Biederman' s objec t  recognitio n studies . 

Thirt y pai d participant s learne d th e categor y structur e o f 
Figur e 1 . 

Figur e 2 .  Stimul i  use d i n ou r  experiment . 

Eigh t  stimul i  filled  th e whol e spac e define d b y thre e 
binar y dimension s (Figur e 2) :  colou r  (C )  ( X axis) ,  geo n (G ) 

( K axis) ,  an d textur e (T )  ( Z axis) .  O n e dimensio n wa s 

inserte d a t  ever y leve l  o f  th e hierarch y o f  Figur e 1 .  Object s 
wer e designe d wit h 3 D objec t  modellin g softwar e (For m Z) . 

Participant s wer e equall y distribute d betwee n thre e 
conditions :  C T G ,  G C T ,  an d T G C ,  wher e orde r  o f  letter s 
reflect s orde r  o f  categorisatio n fro m hig h t o low . 

We use d th e time d verificatio n tas k t o measur e basic -
levelness .  Th e procedur e o f  thi s experimen t  followe d closel y 
tha t  o f  Murph y (1991) .  A n ite m bega n wit h th e presentatio n 

of  a  categor y name .  Participant s ha d t o recal l  th e definin g 
feature(s )  o f  th e name d category .  A n objec t  wa s the n 
presente d an d thei r  tas k wa s t o decid e whethe r  th e nam e an d 
objec t  matched .  R T s wer e recorded . 

Means R T s o f  correc t  tru e item s (sayin g "yes "  whe n nam e 
and objec t  match )  ar e show n i n Tabl e 1 . 

Tabl e 1 :  M e a n R T s b y categorisatio n level s an d conditions . 
GROUP 

CTG 
GCT 
TGC 

lowe r 
1395.9 5 
1123.4 6 
1034.0 0 
1184.4 7 

LEVEL 
middl e 
1169.4 9 
918.6 7 
948.1 6 
1012.1 1 

hiche r 
860.9 3 

•778.3 4 
818.2 0 
819.1 6 

A two-wa y A N O V A ( G R O U P x  L E V E L )  o n th e RT s 
reveale d a  significan t  mai n effec t  o f  L E V E L .  F(2,54)=12.93 , 

no effec t  o f  G R O U P,  f(2.27)=1.07 ,  p<.0001 ,  an d n o 

interaction ,  F(4,54)=0.89 .  Planne d comparison s reveale d tha t 

difference s betwee n mea n RT s o f  low -  an d mid -  levels ,  an d 
mid -  an d high -  level s wer e significan t  [r'D(2,54)=2.33 ,  sign . 

diff. > 167.48 ,  /7<.05] .  Th e highe r  leve l  alway s yielde d th e 

fastes t  categorisatio n decisions ,  an d th e lowe r  leve l  th e 
slowest ,  irrespectiv e o f  pa n structur e (i.e. ,  pr o Contingen t 
Diagnosticity ,  co n Hardwire d Bias) .  Th e erro r  rat e wa s lo w 
overal l  (5.7% )  an d wa s positivel y correlate d wit h R T s 
(r=.28) ,  rulin g ou t  a  speed-accurac y trade-off .  SLI P 

(Strategie s Lengt h &  Interna l  Prolixity )  i s  th e onl y mode l 
predictin g thes e result s (Gosseli n &  Schyns ,  1997) . 

Thi s experimen t  illustrate s tha t  th e contingen t 
diagnosticit y  o f  objec t  cues ,  rathe r  tha n hardwire d biase s fo r 
thes e cue s migh t  provid e a  bette r  accoun t  o f  basic-leve l 
performanc e i n objec t  recognitio n an d categorisation . 
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