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In two experiments, we tested predictions of a 
model  whic h state s tha t  natura l  languag e categorie s ar e 
represente d primaril y b y intrinsi c feature s (feature s 
tru e o f  a n exempla r  i n isolation )  o r  b y extrinsi c 
feature s (feature s tru e o f  a n exempla r  interactin g wit h 
some othe r  entity .  We hypothesize d tha t  categorie s 
whose intension s consiste d primaril y o f  extrinsi c 
feature s woul d hav e "fuzzier "  extension s tha n thos e 
whose intension s consiste d primaril y o f  intrinsi c 
features .  Thi s hypothesi s wa s supporte d b y th e result s 
of  Experimen t  1 .  I n Experimen t  2 ,  w e demonstrate d tha t 
th e feature s whic h represen t  a  categor y ar e equall y 
descriptiv e o f  it ,  regardles s o f  whethe r  th e 
representatio n i s primaril y intrinsi c o r  extrinsi c -  a 
findin g inconsisten t  wit h a  probabilisti c  theory' s 
accoun t  o f  th e result s o f  Experimen t  1 .  We argu e tha t 
investigatio n o f  th e propertie s o f  differen t  kind s o f 
featur e i s a n appropriat e focu s fo r  futur e researc h o n 
natural-languag e categorization . 

Typicality effects in studies of natural language category representation 
hav e frequentl y bee n interprete d a s evidenc e tha t  categorie s ar e "fuzzy " 

(e.g. ,  Rosch ,  1973,  1975) .  Recently ,  however ,  othe r  investigator s hav e 
questione d whethe r  th e existenc e o f  typicalit y effect s does ,  i n fact ,  impl y 
tha t  categorie s ar e necessaril y  fuzz y (e.g. ,  Armstrong ,  Gleitman ,  &  Gleitman , 
1983 ;  Barsalou ,  1982 ;  Osherso n &  Smith ,  1981) . 

Our  purpos e her e i s t o sho w tha t  som e typicalit y effect s ar e cause d b y a 
particula r  kin d o f  categor y intension ,  rathe r  tha n b y th e fuzzines s o f  th e 
categor y pe r  se .  We previousl y (Bar r  an d Caplan ,  not e 1 )  hav e distinguishe d 
betwee n intrinsi c an d extrinsi c feature s i n describin g th e intension s o f 
categories .  Intrinsi c feature s ar e thos e whic h ar e tru e o f  a  categor y member 
considere d i n isolation .  Fo r  example ,  a n intrinsi c featur e o f  "dog "  i s "ha s 
fur" .  Extrinsi c feature s ar e tru e onl y whe n th e categor y member  interact s wit h 
some othe r  entity .  Fo r  example ,  a n extrinsi c featur e o f  "clothing "  i s "cover s 
people" . 

I n tha t  earlie r  pape r  w e foun d tha t  mos t  o f  th e feature s chose n b y 
subject s t o defin e artifactua l  categorie s (e.g .  "tools "  an d "furniture" )  wer e 
extrinsic .  Conversely ,  mos t  o f  th e feature s chose n t o defin e 
naturally-occurrin g categorie s (e.g .  "fruit "  an d "trees" )  wer e intrinsic .  We 
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als o foun d tha t  subject s agree d wit h eac h othe r  jus t  a s muc h i n choosin g 
definin g feature s fo r  artifactua l  categorie s a s i n choosin g feature s fo r 
naturally-occurrin g categories .  However ,  the y agree d les s whe n generatin g 
exemplar s o f  artifactua l  categorie s tha n whe n generatin g exemplar s o f 
naturally-occurrin g categories .  I n othe r  words ,  althoug h th e intension s o f  th e 
tw o type s o f  categor y wer e equall y clear ,  th e extension s o f  artifactua l 
categorie s wer e "fuzzier "  tha n thos e o f  naturally-occurrin g categories . 

We argue d tha t  extrinsi c feature s caus e fuzz y extension s whil e intrinsi c 
feature s resul t  i n cleare r  extensions .  Becaus e intrinsi c feature s ar e alway s 
tru e o f  a  categor y member ,  i t  make s littl e sens e t o appl y a  qualifie r  whe n 
decidin g whethe r  a n exempla r  possesse s a  particula r  featur e (e.g. ,  "Sparrow s 
ar e sometime s hatche d fro m eggs") .  Eithe r  th e exempla r  possesse s th e feature , 
or  i t  doe s not .  O n th e othe r  hand ,  i t  doe s mak e sens e t o appl y qualifier s whe n 
makin g decision s abou t  extrinsi c feature s (e.g. ,  " A sle d i s sometime s use d fo r 
transportation") .  Borderlin e categor y member s wil l  b e thos e whic h ca n b e 
considere d a  member  onl y wit h th e additio n o f  stron g qualifier s (e.g .  "Rubbe r 
band s ar e SOMETIMES use d t o hur t  people") .  Therefore ,  categorie s whic h ar e 
represente d primaril y b y extrinsi c feature s shoul d hav e fuzzie r  extension s 
tha n thos e represente d primaril y b y intrinsi c features . 

Intrinsicall y represente d categorie s will ,  however ,  stil l  yiel d som e 
effec t  o f  typicalit y o n membershi p judgments .  Severa l  differen t  factor s wil l 
contribut e t o th e siz e o f  a  typicalit y effect .  Fo r  example ,  a s som e 
investigator s (e.g. ,  Armstrong ,  Gleitma n &  Gleitman ,  1983 ;  Osherso n &  Smith , 
1981 )  hav e suggested ,  subject s may wel l  us e a n "identificatio n function "  i n 
typicalit y experiments .  However ,  becaus e intrinsi c feature s ar e tru e o f 
exemplar s withou t  qualification ,  th e effec t  o f  typicalit y shoul d b e smalle r  i n 
intrinsicall y represente d tha n i n extrinsicall y represente d categories . 

We argue d i n Bar r  an d Capla n (not e 1 )  that ,  i n practice ,  man y categorie s 
wil l  b e represente d b y a  mixtur e o f  extrinsi c an d intrinsi c features . 
Accordingly ,  th e relativ e importanc e o f  extrinsi c an d intrinsi c feature s t o 
th e representatio n o f  th e categor y wil l  determin e ho w fuzz y th e extensio n 
becomes .  Ou r  dat a implie d tha t  th e artifactua l  categorie s w e use d i n thes e 
experiment s wer e represente d mor e b y extrinsi c feature s tha n wer e th e 
naturally-occurrin g categorie s tha t  w e used .  Therefore ,  i n Experimen t  1 ,  w e 
teste d th e predictio n tha t  th e rate d typicalit y o f  a n ite m wil l  yiel d large r 
effect s o n membershi p judgment s fo r  artifactua l  categorie s tha n o n membershi p 
judgment s fo r  naturally-occurrin g categories . 

I t  als o follow s tha t  th e extension s o f  intrinsicall y represente d 
categorie s shoul d b e easie r  to  lear n tha n thos e o f  extrinsicall y represente d 
categories.T o lear n intrinsicall y represente d categories ,  childre n nee d onl y 
atten d t o th e exempla r  itsel f  whe n learnin g th e categor y label .  However ,  t o 
lear n extrinsicall y represente d categories ,  childre n nee d t o atten d bot h t o 
th e exempla r  an d t o th e contex t  i n whic h th e exempla r  occurs .  Atypica l 
exemplar s o f  extrinsicall y represente d categorie s wil l  rarel y b e encountere d 
i n context s consisten t  wit h th e category' s feature s I n th e firs t  experiment , 
we therefor e teste d th e hypothesi s tha t  school-ag e children' s extension s o f 
artifactua l  categorie s woul d b e les s adult-lik e tha n thei r  extension s o f 
naturally-occurrin g categories .  I n particular ,  w e predicte d tha t  children' s 
category-membershi p judgment s wil l  b e leas t  adult-lik e fo r  atypical , 
artifactua l  exemplars . 
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Experimen t  1 
The artifactua l  categorie s w e chos e wer e "furniture "  an d "clothing" .  I n 

our  previou s paper ,  w e aske d thre e independen t  judge s to  rat e th e fiv e mos t 
popula r  feature s definin g a  categor y (a s chose n b y ou r  subjects )  a s eithe r 
intrinsi c o r  extrinsic .  Accordin g t o thes e judgments ,  thre e o f  th e to p fiv e 
feature s fo r  "furniture "  wer e extrinsic ,  an d fou r  o f  th e to p fiv e feature s fo r 
"clothing "  wer e extrinsic .  Th e remainin g feature s fo r  bot h categorie s wer e 
judge d t o b e intrinsic .  Th e naturally-occurrin g categorie s use d i n thi s 
experimen t  wer e "birds "  an d "fruit" .  Accordin g t o ou r  independen t  judges ,  fou r 
of  th e to p fiv e feature s fo r  "birds "  wer e judge d intrinsic ,  an d thre e o f  th e 
to p fiv e feature s fo r  "fruit "  wer e judge d intrinsic .  Th e remainin g feature s 
fo r  bot h "fruit "  an d "birds "  wer e judge d t o b e extrinsic . 

We aske d subject s i n thi s experimen t  t o decid e whethe r  exemplar s whic h 
differe d i n categor y goodness-of-exampl e rating s accordin g t o Rosc h (1975 ) 
wer e member s o f  categories .  We predicte d tha t  th e difference s i n R T an d "no " 
judgment s fo r  "true "  sentence s betwee n naturally-occurrin g an d artifactua l 
categorie s woul d b e greate r  fo r  atypica l  tha n fo r  typica l  instance s o f  th e 
categories . 
Metho d 

Subjects .  Subject s wer e 2 8 colleg e students ,  som e o f  who m receive d cours e 
credi t  fo r  participation ,  an d 3 3 school-ag e children .  Seventee n o f  th e 
childre n wer e fro m combine d second -  an d third-grad e classe s (mea n ag e =  8 
years ,  7  months) ,  thirteee n o f  the m wer e fro m th e fourt h grad e (mea n ag e =  1 0 
years ,  2  months) ,  an d nin e wer e sixt h grader s (mea n ag e =  1 1 years ,  9  months) . 
Al l  o f  th e childre n wer e student s a t  Burri s School ,  a  publi c laborator y schoo l 
ru n b y Bal l  Stat e Universit y whic h serve s grade s kindergarte n throug h twelve . 
The adul t  volunteer s wer e al l  undergraduate s a t  th e sam e university . 

Stimuli .  Th e stimul i  fo r  th e practic e trial s wer e constructe d fro m tw o 
set s o f  thre e exemplar s fro m th e categorie s "animals "  an d "tools" .  The y wer e 
presente d i n sentence s o f  th e for m " A hammer  i s a  tool" .  Eac h exempla r  wa s 
presente d twice ,  onc e i n a  tru e sentence ,  an d onc e i n a  fals e sentenc e (i.e. , 
a sentenc e usin g th e exempla r  fro m on e o f  th e tw o categories ,  paire d wit h th e 
othe r  superordinate) ,  yieldin g a  tota l  o f  twelv e sentences . 

Stimul i  fo r  th e mai n par t  o f  th e experimen t  wer e constructe d fro m set s 
of  te n exemplar s draw n fro m eac h o f  th e naturally-occurrin g categorie s "fruit " 
and "bird "  an d fro m eac h o f  th e artifactua l  categorie s "furniture "  an d 
"clothing" .  A s i n th e practic e trials ,  eac h stimulu s wa s a  sentenc e o f  th e 
for m "Apple s ar e fruit" .  Fo r  eac h category ,  tw o exemplar s wer e selecte d a t 
eac h o f  fiv e differen t  level s o f  goodness-of-exampl e (Rosch ,  1975) .  A s fa r  a s 
possible ,  mea n typicalit y rating s fo r  eac h leve l  wer e equate d acros s th e 
differen t  categories .  However ,  a s onl y on e "bird "  ("bat" )  ha s a  mea n 
goodness-of-exampl e ratin g abov e 5.0 0 i n th e Rosc h data ,  i t  wa s no t  possibl e 
t o completel y contro l  fo r  difference s i n thes e numerica l  ratings .  I n addition , 
th e mea n numbe r  o f  letter s i n exempla r  word s fro m al l  categorie s wa s equate d 
as muc h a s possibl e acros s typicalit y levels . 

As i n th e practic e trials ,  eac h o f  th e exemplar s use d i n th e experimenta l 
trial s wa s presente d onc e i n a  tru e sentence ,  an d onc e i n a  fals e sentence .  T o 
construc t  th e fals e sentences ,  bir d exemplar s wer e paire d wit h th e 
superordinat e "fruit" ,  furnitur e exemplar s wer e paire d wit h th e superordinat e 
"birds" ,  frui t  exemplar s wer e paire d wit h th e superordinat e "clothes" ,  an d 
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clothin g exemplar s wer e paire d wit h th e superordinat e "furniture" .  Th e 
resultin g 8 0 sentence s (4 0 tru e an d 4 0 fals e sentences )  wer e divide d int o tw o 
tria l  block s o f  4 0 sentence s each .  Eac h tria l  bloc k include d 2 0 tru e 
sentences ,  on e a t  eac h leve l  o f  typicalit y fo r  eac h o f  th e fou r  categories . 
The remainin g 2 0 fals e sentence s wer e divide d equall y amon g th e fou r 
categorie s used . 

Apparatus .  Stimul i  wer e presente d usin g a  three-channe l  tachistoscope . 
Reactio n time s wer e recorde d b y a  voice-activate d rela y an d time r  system . 

Procedure .  Eac h subjec t  wa s teste d individually .  A t  th e beginnin g o f  eac h 
session ,  childre n wer e teste d fo r  thei r  abilit y  to  rea d th e exemplar s an d 
superordinate s t o b e use d i n practic e an d experimenta l  trials ,  b y readin g 
thes e word s alou d whe n the y wer e presente d o n flashcards .  I f  a  chil d wa s 
unabl e t o rea d a  word ,  th e chil d wa s correcte d an d tha t  wor d wa s late r 
re-presented .  Word s rea d correctl y wer e no t  re-presented .  Thi s procedur e wa s 
repeate d unti l  th e chil d ha d rea d eac h wor d alou d correctl y once .  Thi s 
procedur e wa s no t  use d wit h adul t  subjects . 

Subject s wer e instructe d tha t  the y wer e goin g t o se e a  serie s o f 
sentences ,  an d tha t  thei r  tas k wa s t o decid e whethe r  eac h sentenc e wa s tru e o r 
false .  I f  the y decide d th e sentenc e wa s false ,  the y wer e t o sa y "false "  aloud . 
I f  the y decide d i t  wa s true ,  the y wer e t o sa y "true "  aloud .  Al l  subject s wer e 
instructe d t o respon d a s quickl y an d accuratel y a s possible .  The y wer e als o 
instructe d t o fixat e a  fixatio n poin t  a t  th e beginnin g o f  eac h trial . 

Practic e trial s wer e the n presented ,  followe d b y th e experimenta l  trials . 
Each sentenc e wa s precede d b y a  fixatio n poin t  fo r  1. 5 seconds ,  an d eac h 
sentenc e wa s presente d fo r  4  seconds .  Th e orde r  i n whic h th e tw o tria l  block s 
wer e presente d wa s counterbalanced .  Reactio n time s wer e recorde d fro m th e 
onse t  o f  th e stimulu s sentence ,  fo r  experimenta l  trial s only . 
Result s 

Despit e pretrainin g i n th e readin g o f  stimulu s words ,  som e childre n wer e 
stil l  unabl e t o rea d tachistoscopicall y presente d stimulu s sentences . 
Therefore ,  dat a fro m fou r  o f  th e second -  an d thir d grader s an d fro m on e fourt h 
grade r  wer e no t  include d i n th e followin g analyses . 

We teste d th e followin g predictions :  1 )  tha t  th e numbe r  o f  "no "  response s 
woul d b e greate r  fo r  artifactua l  tha n fo r  naturally-occurrin g categories , 
especiall y fo r  atypica l  exemplars ,  2 )  tha t  subject s woul d b e slowe r  t o verif y 
atypica l  artifactua l  exemplar s tha n t o verif y atypica l  naturally-occurrin g 
exemplars ,  3 )  tha t  children' s judgment s woul d diffe r  fro m adults '  mos t  fo r 
atypica l  artifactua l  categor y exemplars ,  an d 4 )  tha t  th e differenc e i n R T 
betwee n childre n an d adult s woul d b e greates t  fo r  atypica l  artifactua l 
exemplars .  A  summar y o f  th e dat a use d i n th e analyse s reporte d belo w i s 
presente d i n Tabl e 1 . 

"No "  judgmen t  analyses .  A  three-wa y mixe d desig n analysi s o f  varianc e 
was conducte d o n th e numbe r  o f  "no "  judgment s mad e fo r  "true "  sentences ,  wit h 
categor y typ e (artifactua l  vs .  naturally-occurring )  an d typicalit y leve l 
(level s on e throug h five )  a s within-subjec t  variables ,  an d ag e (childre n vs . 
adults )  a s th e between-subjec t  variable .  Fo r  bot h thi s analysis ,  an d th e on e 
presente d below ,  childre n wer e no t  divide d int o ag e group s becaus e previou s 
analyse s ha d faile d t o revea l  an y interactio n betwee n ag e an d th e othe r 
variable s o f  interes t  whe n th e dat a fro m childre n wer e considere d alone . 

More "no "  judgment s wer e mad e fo r  artifactua l  categorie s tha n fo r 
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naturally-occurrin g categories ,  F  (1 ,  57 )  =  49.70 ,  p  <  .0001 .  Thes e judgment s 
als o increase d a s typicalit y decreased ,  F  (4 ,  228 )  =  71.84 ,  p  <  .0001 . 
However ,  a n interactio n betwee n categor y typ e an d typicalit y leve l  wa s als o 
obtained ,  F  (4 ,  228 )  =  29.74 ,  p  <  .0001 .  Subject s mad e mor e "no "  judgment s fo r 
atypica l  artifactua l  item s tha n fo r  atypica l  naturally-occurrin g items , 
althoug h th e numbe r  o f  "no "  judgment s wa s simila r  fo r  typica l  artifactua l  an d 
naturally-occurrin g categories .  Al l  remainin g mai n effect s an d interaction s 
faile d t o reac h significanc e a t  th e p  <  .0 5 level . 

The predicte d three-wa y interactio n betwee n age ,  categor y type ,  an d 
typicalit y leve l  wa s clearl y no t  significan t  i n th e abov e analysis .  However , 
our  predictio n originall y involve d atypica l  items .  Therefore ,  i n a  secon d 
analysis ,  w e investigate d th e effect s o f  age ,  categor y type ,  an d typicalit y 
leve l  onl y fo r  th e thre e leas t  typica l  conditions .  I n thi s analysis ,  th e 
three-wa y interactio n wa s significant ,  F  (2 ,  118 )  =  3.11 , 
p <  .0485 .  Children' s an d adults '  judgment s wer e simila r  fo r 
naturally-occurrin g categories .  Fo r  artifactua l  categories ,  childre n mad e mor e 
"no "  judgment s tha n adult s fo r  mediu m typicalit y items ,  an d fewe r  "no " 
judgment s tha n adult s fo r  th e mos t  atypica l  items .  A s i n th e previou s 
analysis ,  ther e wer e significan t  effect s o f  categor y typ e ( F (1 ,  59 )  =  63.14 , 
p <  .0001) ,  an d o f  typicalit y leve l  (F(2 ,  118 )  =  64.58 ,  p  <  .0001) ,  an d a n 
interactio n betwee n categor y typ e an d typicalit y ( F (2 ,  118 )  =  42.40 ,  p  < 
.0001) . 

Reactio n tim e analyses .  A  three-wa y mixe d desig n analysi s o f  varianc e wa s 
conducte d o n individua l  subjects '  mea n reactio n times ,  usin g th e sam e desig n 
as tha t  of ,  th e firs t  analysi s reporte d above .  Subject s too k longe r  t o verif y 
statement s abou t  artifactua l  categorie s tha n naturally-occurin g categories ,  F 
(1 ,  43 )  =  25.48 ,  p  <  .0001 .  Reactio n time s als o increase d a s typicalit y 
decreased ,  F  (4 ,  172 )  =  17.40 ,  p  <  .0001 .  Childre n showe d a  greate r  increas e 
i n R T fo r  atypica l  item s tha n di d adults ,  a s reflecte d i n a n interactio n 
betwee n ag e an d typicality .  F  (4 ,  172 )  =  2.92 ,  p  =  .0229 .  Th e differenc e i n R T 
betwee n naturally-occurrin g an d artifactua l  categorie s wa s marginall y greate r 
fo r  childre n tha n fo r  adults ,  F  (1 ,  43 )  =  3.63 ,  p  =  .0634 .  Th e predicte d 
interactio n betwee n categor y typ e an d typicalit y leve l  wa s no t  obtained . 
Children' s RT' s wer e longe r  tha n thos e o f  adults ,  F  (  1 ,  43 )  =  67.59 ,  p  < 
.0001 .  Al l  remainin g effect s faile d t o reac h significanc e a t  th e p  <  .0 5 
level . 

Finally ,  a s i n analyse s o f  "no "  judgments ,  w e investigate d th e effect s o f 
age ,  categor y type ,  an d typicalit y leve l  o n RT ,  usin g onl y th e thre e leas t 
typica l  conditions .  Onc e again ,  th e effect s o f  categor y typ e ( F (1 ,  43 )  = 
6.45 ,  p  =  .0058 ,  an d ag e ( F (1 ,  43 = 61.26 ,  p  <  .0001 )  wer e significant .  Th e 
mai n effec t  o f  typicalit y wa s n o longe r  significan t  a t  th e p  <  .0 5 level .  Al l 
remainin g effect s faile d t o reac h significanc e a t  th e p  <  .0 5 level . 
Discussio n 

The result s o f  thi s stud y ar e consisten t  wit h thos e o f  ou r  earlie r  wor k 
(Bar r  &  Caplan ,  not e 1) .  Onc e again ,  ther e wa s a  clea r  differenc e betwee n th e 
th e natur e o f  th e extension s o f  artifactua l  an d naturally-occurrin g 
categories .  Reactio n time s an d th e numbe r  o f  "no "  judgment s wer e highe r  fo r 
artifactua l  tha n fo r  naturally-occurrin g categories .  I n addition ,  artifactua l 
categorie s demonstrate d a  mor e pronounce d effec t  o f  typicalit y i n "no " 
judgment s tha n di d naturally-occurrin g categories .  Finally ,  children' s RT' s 
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and judgment s sugges t  tha t  the y hav e mor e difficult y learnin g th e extension s 
of  artifactua l  categorie s tha n o f  naturally-occurrin g categories . 

Our  origina l  prediction s wer e simila r  t o th e result s obtained .  However , 
we ha d expecte d t o fin d a n interactio n betwee n categor y typ e an d typicalit y 
leve l  i n th e R T data ,  whic h w e di d no t  find .  Instead ,  judgment s fo r 
artifactua l  categorie s wer e slowe r  tha n thos e fo r  naturally-occurrin g 
categorie s a t  al l  level s o f  typicality . 

How migh t  thi s resul t  b e explained ? We ha d expecte d thi s interactio n 
becaus e o f  th e natur e o f  extrinsi c features .  Presumably ,  atypica l  artifactua l 
item s woul d hav e force d subject s t o engag e i n a  length y searc h fo r  context s 
appropriat e t o th e category' s features .  Thi s searc h woul d increas e th e 
reactio n time s fo r  atypica l  artifactua l  exemplars .  However ,  th e differenc e 
betwee n artifactua l  an d naturally-occurrin g categorie s wa s th e same , 
regardles s o f  th e exemplar s bein g considered .  Thi s suggest s tha t  th e 
differenc e betwee n th e tw o type s o f  categor y i s directl y relate d t o th e 
feature s associate d wit h th e categor y label ,  no t  t o thos e o f  th e exemplar . 

When a  categor y i s represente d b y intrinsi c features ,  i t  usuall y als o 
share s man y extrinsi c feature s wit h othe r  member s o f  th e category -  Fo r 
example ,  i f  a  categor y member  ha s wing s an d feathers ,  i t  i s  ver y likel y t o 
fly .  O n th e othe r  hand ,  whe n a  categor y i s extrinsicall y represented,  i t  i s 
les s likel y t o shar e intrinsi c feature s wit h othe r  member s o f  th e category . 
For  example ,  i f  a  categor y member  i s use d t o enhanc e hous e decor ,  i t  ca n tak e 
many shapes ,  sizes ,  etc .  Therefore ,  vlie n a  subjec t  trie s t o generat e th e 
feature s o f  a n intrinsicall y represente d category ,  eithe r  th e intrinsi c o r 
extrinsi c feature s wil l  b e usefu l  i n judgin g whethe r  a n ite m belong s t o a 
category .  However ,  whe n h e trie s t o generat e th e feature s o f  a n extrinsicall y 
represente d category ,  an y intrinsi c feature s h e may generat e wil l  no t  b e 
useful .  H e mus t  instea d searc h fo r  extrinsi c features .  Becaus e thi s proces s 
wil l  tak e time ,  an d i s independen t  o f  th e typicalit y leve l  o f  th e exempla r 
involved ,  categor y membershi p judgment s wil l  b e longe r  fo r  artifactua l  tha n 
fo r  naturally-occurrin g categories . 

Althoug h thi s explanatio n ca n easil y accoun t  fo r  ou r  results ,  ther e i s a n 
alternativ e explanation .  Some theorie s o f  categor y representatio n impl y tha t 
feature s ar e onl y probabilisticall y associate d wit h a  categor y (e.g .  Rosch , 
1975) .  Membershi p i s determine d b y som e kin d o f  weighte d su m o f  thes e 
probabilisti c  features .  Presumably ,  borderlin e instance s hav e a  lowe r  overal l 
sum tha n mor e typica l  instances .  On e migh t  hypothesiz e tha t  th e feature s o f 
artifactua l  categorie s ar e associate d t o th e categor y wit h a  lowe r  probabilit y 
tha n ar e thos e o f  naturally-occurrin g categories .  This ,  i n turn ,  woul d yiel d 
result s simila r  t o thos e w e obtained .  I n th e nex t  experiment ,  therefore ,  w e 
teste d betwee n thes e alternativ e explanation s o f  ou r  results . 

Experimen t  2 
I n thi s experimen t  w e presente d t o subject s a  lis t  o f  feature s whic h wer e 

previousl y selecte d a s definin g o f  a  categor y (Bar r  &  Caplan ,  not e 1 ) .  Th e 
subjects '  tas k wa s t o nam e th e categor y describe d b y th e features . 

I f  th e probabilisti c  accoun t  o f  th e result s o f  Experimen t  1  i s correct , 
subject s shoul d b e les s likel y t o nam e th e artifactua l  categorie s describe d b y 
th e feature s tha n the y ar e t o nam e th e natura l  categories .  Afte r  all , 
accordin g t o th e probabilisti c  account ,  th e feature s o f  th e artifactua l 
categorie s w e use d shoul d hav e a  lowe r  overal l  associatio n t o th e categor y 
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labe l  tha n th e feature s o f  th e natura l  categorie s tha t  w e used . 
On th e othe r  hand ,  th e intrinsic/extrinsi c accoun t  explain s th e result s 

of  Experimen t  1  b y pointin g t o th e kind s o f  feature s associate d wit h th e 
category ,  rathe r  tha n t o thei r  relativ e probabilities .  Thi s account , 
therefore ,  predict s n o differenc e i n subjects '  abilit y  t o nam e th e artifactua l 
and natura l  categorie s describe d b y th e features . 
Metho d 

Subjects .  Th e subject s wer e 4 4 undergraduat e volunteer s a t  Bal l  Stat e 
University .  Some o f  th e volunteer s receive d cours e credi t  fo r  participation . 

Stimuli .  Th e stimul i  wer e set s o f  te n feature s writte n o n page s o f  a 
smal l  booklet ,  on e featur e t o a  page .  Th e feature s wer e chose n fro m set s o f 
feature s selecte d a s definin g b y subject s i n a  previou s stud y (Bar r  an d 
Caplan ,  not e 1 ;  Experimen t  1) .  Th e feature s use d wer e th e te n mos t  popula r 
feature s fo r  eac h categor y i n th e earlie r  experiment .  Seve n artifactua l 
categorie s (furniture ,  clothing ,  tools ,  weapons ,  vehicles ,  toy s an d sports ) 
and seve n naturally-occurrin g categorie s (fruits ,  birds ,  vegetables ,  trees , 
mammals,  flower s an d metals )  wer e used .  Th e orde r  i n whic h feature s wer e 
presente d t o subject s wa s determine d b y a  Lati n square . 

Procedure .  Subject s firs t  complete d th e consen t  form .  The y wer e the n tol d 
tha t  the y woul d receiv e 1 4 booklets ,  eac h containin g 1 0 features .  Th e feature s 
i n eac h bookle t  describe d on e particula r  category .  The y wer e instructe d t o g o 
throug h th e booklets ,  pag e b y page .  O n eac h pag e the y wer e t o writ e dow n thei r 
ide a o f  wha t  wa s bein g describe d b y th e features .  Subject s wer e encourage d t o 
gues s i f  the y ha d n o particula r  ide a a s t o th e categor y an d t o writ e dow n a 
respons e o n eac h pag e befor e turnin g t o th e nex t  page .  The y wer e permitte d t o 
loo k bac k ove r  feature s o n earlie r  pages ,  bu t  the y wer e no t  permitte d t o loo k 
forwar d beyon d th e curren t  page .  Finall y the y wer e encourage d t o thin k o f  th e 
broades t  categor y (i.e. ,  th e highes t  level )  whic h woul d fi t  th e features .  Eac h 
subjec t  receive d th e 1 4 booklet s i n a  differen t  rando m order . 
Result s 

Becaus e o f  spac e limitations ,  th e result s fro m onl y th e fou r  categorie s 
use d i n Experimen t  1  wil l  b e reported .  Thes e wer e furniture ,  clothing ,  fruit s 
and birds .  I n th e result s belo w w e counte d a s a  correc t  respons e eithe r  (1 ) 
th e categor y label ,  o r  (2 )  th e labe l  o f  a n exempla r  o f  th e category .  Fo r 
example ,  i f  a  subjec t  wa s workin g wit h th e feature s o f  "furniture" ,  hi s 
respons e woul d b e score d a s correc t  i f  h e ha d responde d wit h a n exempla r  suc h 
as "bed " 

Al l  4 4 subject s correctl y identifie d "birds "  an d 4 1 ou t  o f  4 4 subject s 
correctl y identifie d "fruit" .  Among th e artifactua l  categories ,  al l  4 4 
subject s correctl y identifie d "clothing" .  Thirty-seve n ou t  o f  4 4 correctl y 
identifie d "furniture" . 

Subject s require d a  mea n o f  1.4 0 feature s befor e firs t  identifyin g 
"bird" ,  a  mea n o f  3.2 4 feature s befor e firs t  identifyin g th e categor y "fruit" , 
a mea n o f  4.4 3 feature s befor e identifyin g th e categor y "furniture "  an d a  mea n 
of  1.6 7 feature s befor e identifyin g "clothing" . 

I t  wa s als o possibl e t o calculat e whic h feature s prove d t o b e mos t 
helpfu l  t o subject s i n identifyin g th e categories .  I n th e summar y below ,  w e 
counte d a  featur e a s helpfu l  i f  i t  allowe d a t  leas t  one-thir d o f  th e subject s 
t o identif y th e categor y correctl y fo r  th e firs t  time .  Th e categor y "birds " 
had si x suc h feature s (fou r  wer e intrinsi c an d tw o wer e extrinsic) .  "Fruit " 
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had thre e suc h feature s (al l  thre e wer e intrinsic) .  "Clothing "  ha d si x suc h 
feature s (tw o wer e intrinsi c an d thre e wer e extrinsic) .  "Furniture "  ha d jus t 
tw o suc h feature s (bot h wer e extrinsic) . 
Discussio n 

Clearly ,  nearl y al l  subject s identifie d al l  fou r  categories .  Ther e wa s 
little ,  i f  any ,  differenc e betwee n th e numbe r  o f  subject s wh o identifie d th e 
naturally-occurrin g categorie s an d th e numbe r  wh o identifie d th e artifactua l 
categories .  Ther e wer e difference s i n th e numbe r  o f  feature s neede d befor e th e 
subject s successfull y identifie d th e categories .  Bu t  th e difference s di d no t 
appea r  relate d t o th e naturally-occurrin g versu s artifactua l  distinction .  Thu s 
"birds "  an d "clothing "  require d relativel y fe w feature s befor e the y wer e 
identified ,  wherea s "fruit "  an d "furniture "  require d mor e features . 

On th e othe r  hand ,  ther e wer e dramati c difference s i n th e kind s o f 
featur e whic h prove d particularl y helpfu l  t o subject s identifyin g th e 
categories .  Th e tw o artifactua l  categorie s wer e identifie d mor e wit h th e ai d 
of  extrinsi c feature s tha n o f  intrinsi c features .  Th e naturally-occurrin g 
categories ,  o n th e othe r  hand ,  wer e identifie d mor e wit h th e ai d o f  intrinsi c 
features . 

The results ,  the n suppor t  th e "intrinsic/extrinsic "  accoun t  o f  th e 
result s o f  Experimen t  1  rathe r  tha n th e "probabilistic "  account . 

Genera l  Discussio n 
We hav e argue d tha t  "fuzzy "  extension s ar e cause d i n par t  b y th e kin d o f 

feature s whic h for m th e intensio n o f  a  category .  Extrinsi c feature s permi t 
qualifier s t o b e applie d whe n considerin g whethe r  a n exempla r  i s a  member  o f  a 
categor y (e.g. ,  a  poo l  tabl e i s OCCASIONALLY use d insid e houses) .  Th e exten t 
t o whic h qualifier s ar e necessar y determine s degre e o f  membershi p i n th e 
category .  Th e existenc e o f  degree s o f  membership ,  i n turn ,  create s a  fuzz y 
extension .  Intrinsi c features ,  o n th e othe r  hand ,  d o no t  permi t  qualifier s t o 
be applie d (e.g. ,  a n appl e OFTEN contain s vitamins?) .  Accordingly ,  whe n a n 
intensio n i s describe d entirel y b y intrinsi c features ,  th e extensio n i s clear . 

The result s o f  th e tw o experiment s reporte d i n thi s pape r  suppor t  ou r 
position .  Th e tw o artifactua l  categorie s (furnitur e an d clothing )  ar e 
apparentl y represente d largel y b y extrinsi c features .  Th e tw o 
naturally-occurrin g categorie s (frui t  an d birds )  ar e represente d largel y b y 
intrinsi c feature s (se e Experimen t  2 ) .  Th e effec t  o f  typicalit y o n membershi p 
judgment s wa s ver y muc h mor e marke d o n th e artifactua l  categorie s tha n o n th e 
naturally-occurrin g categories .  (Experimen t  1 ) .  Childre n als o differe d fro m 
adult s mor e i n thei r  judgment s o f  atypica l  artifactua l  item s tha n i n thei r 
judgment s o f  atypica l  naturally-occurrin g item s (Experimen t  1 ) .  Presumably , 
th e fuzz y extensio n create d b y extrinsi c feature s i s mor e difficul t  t o lear n 
tha n th e cleare r  extensio n create d b y intrinsi c features . 

More traditiona l  account s o f  typicalit y effect s (an d othe r  demonstration s 
of  "fuzzy "  natura l  categories )  rel y o n th e hypothesi s tha t  feature s ar e onl y 
probabilisticall y associate d wit h a  categor y t o explai n th e demonstrate d 
fuzziness .  (e.g .  Bourne ,  1982 ;  Rosch ,  1975;  als o se e Smit h &  Medin ,  1981) .  Ou r 
accoun t  doe s no t  depen d o n thi s kin d o f  uncertaint y fo r  it s  explanator y power . 
We believ e tha t  th e feature s "cover s people "  an d "i s worn "  ar e jus t  a s closel y 
associate d t o th e categor y "clothing "  a s th e feature s "ha s feathers "  an d "ha s 
a beak "  ar e t o th e categor y "bird" .  Th e result s o f  Experimen t  2  suppor t  thi s 
view ,  sinc e subject s appeare d almos t  a s abl e t o retriev e th e artifactua l 
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categor y name s fro m a  lis t  o f  thei r  feature s a s the y wer e to  retriev e th e 
naturally-occurrin g categor y names . 

We sugges t  tha t  a  researc h focu s o n th e propertie s o f  th e feature s whic h 
describ e a  category' s intensio n i s mor e likel y t o elucidat e categorizatio n 
tha n earlie r  emphase s o n th e uncertai n natur e o f  categor y boundaries . 
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Tabl e 1 .  Mea n Respons e Time s (sec )  an d Percentag e o f  "No " 
Response s fo r  "True "  Sentence s a s a  Functio n o f  Age ,  Categor y 
Type ,  an d Typicalit y Leve l  (al l  fiv e typicalit y level s included ; 
lowe r  number s indicat e increase d typicality) . 

ARTIFACTUAL CATEGORIES 

Typicality level 

Adult s R T 
% "No " 

Childre n R T 
% "No " 

Mean R T 
% "No " 

3.11 8 
0. 0 

4.26 4 
3. 5 

3.72 9 
1. 9 

3.12 7 
8. 9 

4.43 8 
7. 8 

3.82 6 
8. 3 

3.21 9 
9. 5 

4.79 2 
21. 5 

4.05 8 
16. 0 

3.26 7 
34. 5 

4.57 9 
32. 1 

3.96 7 
33. 2 

3.31 8 
66. 4 

4.77 3 
57. 9 

4.09 4 
61. 8 

NATURALLY-OCCURRING CATEGORIES 

Typicality level 

Adult s 

Childre n 

Mean 

RT 
% "No " 

RT 
% "No " 

RT 
% "No " 

2.95 8 
1. 8 

4.13 3 
4. 5 

3.58 4 
3. 3 

3.01 1 
0. 9 

4.11 6 
4. 5 

3.60 0 
2. 9 

3.14 8 
5. 9 

4.54 4 
8. 3 

3.89 2 
7. 2 

3.25 6 
24. 4 

4.56 4 
21. 0 

3.95 3 
22. 5 

3.20 7 
17. 5 

4.45 1 
19. 4 

3.87 1 
18. 5 

19 0 


	cogsci_1985_181-190

