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D e ep versu s Surfac e Feature s i n Categorizatio n an d Similarit y J u d g m e n t 

Woo-kyoung Ahn and Martin Dennis 
Departmen t  o f  Psycholog y 

Yal e University ,  P.O.Bo x 20820 5 
New Haven ,  C T 0652 0 

woo-kyoung.ahn@yale.edu ,  Martin.Dennis@yale.ed u 

Introductio n 

A traditiona l  accoun t  fo r  categorizatio n i s tha t  similarit y 
i s  th e mai n basi s o f  categorizin g objects .  A  recen t  approac h 
emphasize s th e rol e o f  deepe r  feature s an d th e variabilit y o f 
example s a s additiona l  factor s i n categorizatio n rathe r  tha n 
mere similarity .  Rip s (1989) ,  fo r  example ,  showe d tha t  a  3 -
inc h roun d objec t  wa s judge d t o b e mor e simila r  t o a  quarte r 
tha n t o a  pizz a bu t  wa s categorize d a s a  pizz a rathe r  tha n a 
quarter .  Thi s dissociatio n wa s attribute d a s th e effec t  o f 
variability .  Tha t  is ,  th e siz e o f  pizza s varie s mor e (variabl e 
object )  tha n th e siz e o f  quarter s (fixe d object )  an d thi s 
mysteriou s roun d objec t  wit h a  3-inc h diamete r  woul d b e 
more likel y t o belon g t o a  mor e variabl e category .  I n 
similarit y judgmen t  wha t  matter s i s th e distanc e fro m th e 
mean.  I n tw o experiment s w e sho w tha t  th e dissociatio n 
betwee n categorizatio n an d similarit y ca n occu r  fo r  reason s 
othe r  tha n variability .  I n particular ,  w e attemp t  t o sho w 
backgroun d causa l  knowledg e i s integra l  t o categorization . 

Experiment 1 

Experimen t  1  test s whethe r  featur e weightin g differ s 
dependin g o n th e task .  Tha t  is ,  deepe r  feature s hav e heavie r 
weight s i n categorizatio n tha n i n similarit y judgments ,  an d 
thi s differenc e i n featur e weightin g ca n lea d t o th e 
dissociatio n betwee n categorizatio n an d similarity .  I n ou r 
study ,  deepe r  feature s ar e operationalize d t o b e thos e whic h 
caus e surfac e features .  Fo r  instance ,  bir d D N A i s believe d t o 
caus e othe r  feature s o f  birds ,  suc h a s "hav e wings, "  an d 
"hav e a  beak. "  Participant s receive d a  targe t  objec t  alon g 
wit h tw o options ,  al l  o f  whic h consistin g o f  thre e features . 
One optio n (A—>D—^E)  share d th e initia l  causa l  featur e wit h 
th e targe t  ( A ^ B - > C )  an d th e othe r  optio n (F^B->C ) 
share d th e tw o effec t  feature s wit h th e target .  Participant s 
judge d eithe r  whic h optio n shoul d b e categorize d wit h th e 
targe t  o r  whic h optio n i s mor e simila r  t o th e target .  Whe n 
aske d t o judg e similarity ,  participants '  response s wer e spli t 
i n hal f  betwee n th e tw o options .  However ,  whe n aske d t o 
categorize ,  7 5 % o f  th e participant s categorize d th e targe t 
( A — > B ^ C)  wit h Optio n A - ^ D ^ E ,  th e optio n tha t  matche s 
on on e dee p featur e bu t  mismatche s o n tw o surfac e features . 
That  is ,  whe n categorizin g objects ,  sharin g a  deepe r  featur e 
mattere d muc h mor e tha n whe n judgin g similarity . 

Experiment 2 

Experimen t  2  furthe r  examine s th e dissociatio n obtaine d 
i n Rip s (1989) .  Smit h an d Sloma n (1994 )  argue d tha t 

instea d o f  variability ,  th e sparsenes s o f  description s use d i n 
Rip s (1989 )  triggere d a  rule-base d categorizatio n rathe r  tha n 
a similarity-base d categorization .  T o tes t  thi s interpretation , 
the y use d spars e description s (e.g. ,  a  roun d objec t  3-inc h i n 
diameter )  a s i n Rip s (1989 )  a s wel l  a s rich  descriptions , 
eac h wit h a n additiona l  featur e tha t  wa s characteristi c o f  th e 
fixed  categor y (e.g. ,  a  roun d objec t  3-inc h i n diamete r  an d i s 
silver-colored) .  The y foun d tha t  wit h th e ric h descriptions , 
categorizatio n indee d tracke d similarity .  W e argu e tha t  th e 
effec t  foun d i n Smit h an d Sloma n (1994 )  i s du e t o th e fac t 
tha t  th e additiona l  feature s i n th e ric h description s wer e 
generall y no t  possibl e fo r  th e variabl e object s use d i n thes e 
studies .  Fo r  instance ,  th e additiona l  featur e use d t o creat e a 
rich  descriptio n fo r  a n objec t  involvin g a  quarte r  an d a  pizz a 
was "silver-colored "  whic h i s  impossibl e fo r  a  pizza . 
Experimen t  2  measure d participants '  judgment s o n ho w 
possibl e a  featur e i s withi n a  category .  W e foun d tha t  thi s 
measur e predicte d categorizatio n o f  rich  description s bette r 
tha n similarity .  Th e relativ e impossibilit y  o f  th e additiona l 
feature s wa s th e mos t  importan t  correlat e i n th e likelihoo d 
tha t  target s wer e categorize d wit h objects . 

General Discussion 

Overal l  th e tw o experiment s sho w tha t  categorizatio n i s 
base d o n deepe r  features .  Experimen t  1  show s tha t  feature s 
tha t  caus e othe r  feature s serv e a s th e basi s fo r  categorizatio n 
more tha n fo r  similarity .  Experimen t  2  show s tha t  eve n 
wit h rich  description s th e possibilit y  o f  feature s determine d 
categorizatio n mor e tha n similarit y did .  W e speculat e tha t 
th e possibilit y o f  feature s i s  determine d b y th e causa l 
backgroun d knowledg e tha t  peopl e have .  Fo r  instance ,  ou r 
theorie s o r  causa l  knowledg e abou t  pizza s indicat e wh y i t  i s 
not  quit e possibl e fo r  pizza s t o b e silver-colored .  A s such , 
judgment s o f  possibilit y ma y b e considere d th e effec t  o f 
deepe r  feature s whic h pla y a  mor e importan t  rol e i n 
categorizatio n tha n surfac e similarities .  Th e result s presente d 
her e suppor t  th e hypothesi s tha t  backgroun d knowledg e i s 
more integra l  t o categorizatio n tha n t o similarity . 
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