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Abstrac t 

The feature s o f  a  concep t  diffe r  i n thei r  centrality .  Havin g a 
seat  i s  mor e centra l  t o th e concep t  o f  chai r  tha n i s havin g 
arms .  Thi s pape r  claim s tha t  centralit y i s  no t  a 
homogeneou s phenomeno n i n tha t  i t  ha s a t  leas t  tw o 
aspects ,  conceptua l  an d naming .  W e propos e tha t  a  featur e 
i s centra l  t o namin g i n proportio n t o th e feature' s categor y 
validity ,  th e probabilit y o f  th e featur e give n th e category . 
I n contrast ,  a  featur e i s conceptuall y centra l  (immutable )  t o 
th e exten t  th e featur e i s depende d o n b y othe r  features .  W e 
predic t  tha t  conceptua l  an d namin g centralit y diverg e a s 
categorie s becom e mor e specific .  A n experimen t  i s 
reporte d tha t  provide s corroboratin g evidence .  Increasin g 
th e specificit y o f  objec t  categorie s increase d th e judge d 
mutabilit y  o f  representativ e feature s withou t  affectin g thei r 
judge d appropriatenes s fo r  determinin g names . 

Introduction 

Nobody can say clearly and definitely what a game is, or 
what  a  chai r  is ,  o r  eve n wha t  a  bachelo r  is .  Wittgenstei n 
(1953 )  wa s surel y righ t  tha t  few ,  i f  any ,  categorie s ca n b e 
identifie d wit h a  se t  o f  definin g features .  O f  course ,  mos t  o f 
us k n o w a  g a m e o r  a  chai r  w h e n w e se e one ,  s o ou r  concept s 
must  coher e i n s o m e sense ,  eve n i f  the y d o no t  consis t  o f  a 
set  o f  necessar y an d sufficien t  conditions . 

Even if features are rarely defining, the coherence of a 
concep t  doe s see m t o rel y mor e o n s o m e feature s tha n 
others .  No t  al l  game s ar e competitiv e (conside r  rin g around -
the-rosy) ,  bu t  bein g competitiv e i s clearl y mor e importan t 
t o bein g a  g a m e tha n i s  (say )  bein g outdoors .  "Bein g 
competitive "  i s mor e importan t  t o th e concep t  o f  g a m e i n 
many senses :  Somethin g i s  mor e likel y t o b e a  gam e i f  i t 
i s  competitiv e tha n i f  i t  i s  outdoor s (man y event s tha t  ar e 
not  game s ar e outdoors) ;  imaginin g a  g a m e tha t  i s  no t 
competitiv e i s  harde r  tha n imaginin g on e tha t  i s  no t 
outdoors ;  competitio n come s t o min d mor e rapidl y whe n 
one think s abou t  game s i n genera l  tha n doe s th e outdoors ;  a 
game tha t  i s no t  competitiv e i s a  mor e atypica l  g a m e tha n 
on e tha t  i s no t  outdoors .  I n al l  thes e senses ,  an d others , 
competitio n i s  mor e centra l  t o "gamehood "  tha n i s  bein g 
outdoors .  I n general ,  concept s ar e comprise d o f  aspect s o r 

feature s tha t  diffe r  i n thei r  centrality .  Smith ,  Shoben ,  an d 
Rip s (1973 )  argue d tha t  s o m e feature s ar e "core "  an d other s 
merel y "characteristic. "  Bu t  the y themselve s appreciate d th e 
implausibilit y  o f  thi s position .  Cor e i s merel y anothe r  ter m 
fo r  defining ,  s o i f  concept s don' t  hav e definin g features ,  the y 
don' t  hav e cor e feature s either .  Feature s diffe r  i n thei r 
centrality ,  bu t  thei r  difference s ar e graded ;  the y ar e neithe r 
dichotomou s no r  trichotomous . 

How many kinds of centrality are there? The notion of 
centralit y woul d b e vacuou s i f  ther e wer e to o many .  I f  ever y 
questio n abou t  featur e difference s coul d b e answere d onl y b y 
profferin g a  new ,  uniqu e kin d o f  centrality ,  the n th e notio n 
of  centralit y woul d offe r  nothin g t o th e answer .  S loman , 
Love ,  an d A h n (submitted )  provid e evidenc e tha t  thi s i s  no t 
th e case ;  notion s o f  centralit y converge .  The y foun d tha t 
severa l  measure s o f  centralit y wer e highl y correlated . 
Nevertheless ,  i n thi s pape r  w e discus s th e nee d fo r  a 
distinctio n betwee n tw o notion s o f  centrality ,  on e pertainin g 
t o conceptua l  structure ,  th e othe r  t o naming .  W e sho w tha t 
th e distinctio n i s mor e apparen t  a t  mor e specifi c  level s o f 
categorizatio n (e.g. ,  gree n seedles s grapes )  an d les s apparen t 
at  mor e abstrac t  level s (e.g. ,  grapes) .  W e firs t  argu e fo r  th e 
distinctio n an d it s  meaningfulnes s an d the n repor t  a n 
experimen t  tha t  attempt s t o dissociat e measure s o f  th e 
differen t  kind s o f  centrality . 

C o n c e p t u a l  centrality :  mutabil i t y 

O ne sens e o f  centralit y i s conceptual .  A  featur e i s centra l 
t o a n objec t  becaus e th e featur e bind s th e menta l 
representatio n o f  th e object .  Havin g interna l  organ s i s 
centra l  t o ou r  concep t  o f  " m a m m a l "  becaus e w e us e interna l 
organ s an d thei r  relation s t o othe r  m a m m a l i a n feature s t o 
m a ke sens e o f  th e life-cycle ,  appearance ,  an d activit y o f 
m a m m a ls (Keil ,  1989) .  W e us e th e ter m mutabilit y t o 
refe r  t o conceptua l  centrality .  Feature s diffe r  b y degree s o f 
mutability ,  th e mos t  centra l  bein g th e mos t  immutable .  A 
featur e i s mutabl e o f  a n objec t  t o th e exten t  tha t  th e featur e 
ca n b e mentall y transforme d withou t  alterin g th e object' s 
representation .  Tail s ar e mutabl e o f  cat s becaus e w e ca n 
easil y mentall y transfor m ou r  notio n o f  "cat "  t o somethin g 
tha t  i s th e sam e i n al l  respect s t o "cat "  excep t  tha t  i t  doe s 
not  hav e a  tai l  whil e stil l  thinkin g abou t  cats . 
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We defin e mutabilit y  operationally ,  usin g a  variet y o f 
convergen t  measures .  A  featur e i s immutabl e wit h respec t 
t o a n objec t  t o th e exten t  tha t  peopl e i .  clai m tha t  the y 
woul d b e surprise d t o encounte r  th e objec t  withou t  th e 
feature ;  ii .  clai m tha t  imaginin g th e objec t  withou t  th e 
featur e i s difficult ;  iii .  rat e th e objec t  withou t  th e featur e a s 
atypica l  o f  th e objec t  categor y iv .  requir e tim e t o mentall y 
transfor m th e objec t  t o on e tha t  doe s no t  hav e th e feature ; 
an d V .  rat e th e objec t  withou t  th e featur e a s dissimila r  t o a n 
idea l  instanc e o f  th e objec t  category .  Sloma n e t  al . 
(submitted )  an d Lov e (1996 )  demonstrate d convergenc e 
amongst  thes e measure s b y showin g tha t  the y wer e al l 
highl y correlated .  Fo r  instance ,  people' s rating s o n th e 
followin g question s abou t  a n appl e tende d t o converge ;  i . 
H o w surprise d woul d yo u b e t o encounte r  a n appl e tha t  di d 
not  gro w o n trees ? ii .  H o w easil y ca n yo u imagin e a  real 
appl e tha t  doe s no t  gro w o n trees ? iii .  H o w goo d a n exampl e 
of  a n appl e woul d yo u conside r  a n appl e tha t  doe s no t  eve r 
gro w o n trees ? 

Moreover, the measures did not correlate with measures of 
othe r  dimension s o n whic h feature s differ .  Rating s o f 
centralit y di d no t  correlat e wit h rating s o f  featur e salience , 
suc h a s a  feature' s degre e o f  prominenc e ( H o w prominen t  i n 
you r  conceptio n o f  a n appl e i s tha t  i t  grow s o n trees?) ,  no r 
wit h rating s o f  featur e diagnosticity ,  lik e cu e validit y ~  th e 
probabilit y  o f  th e categor y give n th e featur e (O f  al l  thing s 
tha t  gro w o n trees ,  wha t  percentag e ar e apples?) . 

Our earlier work (Sloman & Love, 1995; Sloman et al., 
submitted )  ha s explore d th e hypothesi s tha t  mutabilit y  i s  a 
functio n o f  a  concept' s dependenc y structure .  Specifically , 
we hav e collecte d evidenc e t o suppor t  th e hypothesi s tha t  a 
featur e i s immutabl e t o th e exten t  tha t  othe r  immutabl e 
feature s depen d o n i t  Fo r  instance ,  fo r  th e concep t  "chair, " 
th e featur e "ha s a  seat "  wa s judge d t o hav e m a n y feature s 
dep)endin g o n it ,  includin g "i s comfortable, "  "yo u si t  o n it, " 
and "hold s people. "  However ,  peopl e judge d tha t  fe w 
feature s depende d o n "i s mad e o f  wood. "  Measure s o f  thi s 
degre e o f  dependenc y correlate d wit h immutabilit y  judgment s 
i n tha t  peopl e judge d tha t  imaginin g a  chai r  withou t  a  sea t  i s 
mor e difficul t  tha n imaginin g on e tha t  i s  no t  m a d e o f  wood . 

Some of the evidence is in the form of close fits between 
a simpl e mode l  o f  concepts '  dependenc y structur e an d ou r 
mutabilit y  judgmen t  data .  Th e mode l  i s a  constrain t 
satisfactio n networ k tha t  use s asynmietri c connection s 
betwee n feature s t o represen t  empirically-derive d dependenc y 
relations .  A  featur e i s conceptuall y central ,  accordin g t o ou r 
hypothesis ,  t o th e exten t  tha t  transformin g th e featur e woul d 
necessitat e th e transformatio n o f  othe r  features ;  i.e. ,  t o th e 
exten t  tha t  th e featur e help s t o maintai n th e curren t  stat e o f 
th e network .  People' s judgment s o n variou s measure s o f 
mutabilit y  wer e highl y correlate d wit h th e prediction s mad e 
by thi s simpl e network . 

Name centrality 

Features can be central in a different sense as well, a sense 
tha t  m a y b e mor e c o m m o n .  A  featur e ca n b e centra l  t o an 

objec t  b y virtu e o f  th e feature' s powe r  t o determin e th e 
appropriatenes s o f  a  labe l  fo r  th e object .  Havin g light -
colore d hai r  determine s whethe r  someon e ca n appropriatel y 
be calle d "blond, "  an d havin g fou r  door s i s centra l  t o whethe r 
a ca r  ca n appropriatel y b e calle d a  "four-doo r  sedan. " 
Exception s ca n b e imagined ,  a  natura l  blon d migh t  dy e thei r 
hair ,  bu t  th e genera l  tendenc y stands :  Cooperativ e 
conversatio n an d referenc e demand s tha t  a n objec t  referred  t o 
by th e ter m "blond "  have ,  o r  appea r  t o have ,  o r  onc e had ,  o r 
hav e unde r  som e specia l  conditions ,  light-colore d hair . 

This notion of centrality is not the same as the conceptual 
one .  T o se e this ,  not e tha t  havin g fou r  door s i s no t 
immutable ;  i t  i s  no t  centra l  t o th e concep t  o f  four-doo r 
sedan .  A  seda n withou t  fou r  door s i s assuredl y not ,  strictl y 
speaking ,  a  four-doo r  sedan .  Bu t  one' s notio n o f  four-doo r 
seda n i n th e vas t  majorit y o f  context s woul d b e m u c h mor e 
concerne d wit h attribute s lik e havin g a  motor ,  havin g seats , 
safety ,  comfort ,  an d reliabilit y  tha n i t  i s  wit h fou r  doors . 
So havin g fou r  door s i s centra l  t o namin g withou t  bein g 
centra l  t o conceiving .  Conside r  anothe r  example .  A  perso n 
i s appropriatel y labele d a n America n i f  the y hol d Unite d 
State s ciUzenship .  Bu t  holdin g U .  S .  citizenshi p hardl y 
describe s wha t  i t  mean s t o b e a n American .  M u c h mor e 
centra l  t o th e concep t  "American "  i s language ,  politica l 
principles ,  an d cultura l  icons .  Indeed ,  m a n y Canadian s w h o 
gre w u p wit h storie s abou t  Georg e Washingto n an d prime -
tim e T V migh t  constructivel y b e though t  o f  a s "American. " 

The naming centrality of a feature is closer to the notion 
of  definingnes s tha n conceptua l  centralit y  is .  A  featur e i s 
centra l  i n namin g t o th e exten t  tha t  th e featur e obtain s whe n 
th e relevan t  objec t  does .  "Fou r  door "  i s  centra l  fo r  a n objec t 
t o b e a  four-doo r  seda n becaus e i t  i s  necessary .  I f  x  i s a 
four-doo r  sedan ,  the n x  ha s fou r  door s (strictl y  speaking) .  I f 
X i s a n American ,  the n x  ha s U .  S .  citizenship .  However , 
name centralit y i s no t  dichotomous ;  i t  come s i n degrees . 
S o me feature s ar e fairl y  centra l  becaus e the y usuall y obtai n 
when th e objec t  doe s (e.g. ,  tent s ar e usually ,  bu t  no t  always , 
enclose d o n al l  sides) .  Hence ,  w e tak e i t  tha t  a  featur e i s 
centra l  i n categor y namin g i f  th e probabilit y  o f  th e featur e 
give n th e categor y i s high .  Thi s probabilit y  measur e i s 
ofte n referre d t o a s categor y validity . 

Mutability versus name centrality 

In most cases, the two types of centrality are highly 
correlated .  Afte r  all ,  a  categor y labe l  should,  t o som e 
extent ,  relat e t o th e category' s mos t  stable ,  conceptuall y 
centra l  elements .  Th e labe l  "bird "  suggest s somethin g tha t 
has wing s an d ca n fl y and ,  indeed ,  havin g wing s an d flyin g 
ar e relativel y immutabl e propertie s o f  birds .  I f  th e labe l  di d 
not  hel p t o identif y suc h properties ,  the n th e labe l  woul d no t 
effectivel y distinguis h bird s ft-om  categorie s wit h differen t 
immutabl e features .  Furthermore ,  immutabl e propertie s ar e 
likel y t o b e attribute s tha t  w e wan t  t o refer  t o i n everyda y 
discourse .  I n discussin g th e symptoms ,  etiology ,  o r  car e o f 
a disease ,  fo r  example ,  successfu l  communicatio n require s 
tha t  w e mak e referenc e t o whateve r  w e kno w abou t  th e 
conceptuall y centra l  aspect s o f  th e disease ,  lik e th e viru s tha t 



cause s it .  S o immutabl e feature s ca n bin d th e categor y tha t 
we nee d a  labe l  fo r  an d thu s b e necessary .  Wheneve r 
conceptua l  structur e order s feature s m lin e wil h categor y 
validity ,  mutabilit y  an d nam e centralit y wil l  b e corrclaCcd . 

Nevertheless, mutability should not be contused with 
name centrality .  Th e tw o type s o f  centralit y ar e dissociabl e 
becaus e whe n naming ,  sometime s w e wis h t o discriminat e 
an objec t  fro m other s tha t  shar e immutabl e propertie s wit h 
it .  I n particular ,  feature s ar e mor e likel y t o b e necessar y bu t 
nevertheles s mutabl e whe n discours e concern s specifi c  - -  a s 
oppose d t o abstrac t  -  categories .  A t  lowe r  level s o f 
abstraction ,  categorie s ten d t o shar e thei r  dependenc y 
structur e wit h othe r  categories .  On e kin d o f  seda n ha s muc h 
th e sam e dependenc y structur e a s anothe r  kin d o f  sedan . 
For d sedan s diffe r  i n importan t  way s fro m Nissa n sedans , 
but  th e difference s ar e no t  i n thei r  mos t  immutabl e 
properties .  Bot h hav e engines ,  seats ,  steerin g wheels ,  etc . 
The feature s tha t  ar e critica l  fo r  determinin g whethe r  a n 
objec t  i s  a  For d seda n o r  a  Nissa n seda n includ e som e tha t 
ar e necessar y withou t  bein g conceptuall y central .  Thes e 
includ e th e labe l  tha t  appea r  o n th e object' s nam e plate ,  th e 
detail s o f  th e object' s shape ,  it s ga s mileage ,  color ,  etc . 
Specifi c  categorie s ar e likel y t o includ e feature s tha t 
dissociat e nam e centralit y fro m mutabilit y  because ,  b y 
virtu e o f  sharin g thei r  dependenc y structur e wit h othe r 
categories ,  the y wil l  contai n feature s tha t  ar e distinc t  from 
thos e o f  othe r  categorie s an d ye t  ar e no t  th e mos t 
conceptuall y central . 

This leads directly to the hypothesis of this study. We 
propos e tha t  th e nam e centralit y an d mutabilit y  o f  a  featur e 
ar e mor e likel y t o dissociat e a t  lowe r  level s o f  categor y 
abstraction .  Therefore ,  w e varie d th e leve l  o f  abstractio n o f 
a variet y o f  categorie s an d too k measurement s o f  nam e 
centralit y an d o f  mutabilit y  o f  selecte d feature s a t  eac h level . 
We predic t  tha t  necessar y feature s wil l  b e mor e mutabl e a t 
th e specifi c  leve l  tha n a t  th e abstrac t  level .  T o measur e 
name centrality ,  w e aske d subject s t o judg e th e 
appropriatenes s o f  a  labe l  fo r  a n objec t  missin g th e relevan t 
feature .  T o measur e mutability ,  w e aske d subject s t o rat e 
th e eas e o f  a  menta l  transformatio n involvin g th e feature . 

E x p e r i m e n t 

M e t h o d 

Participant s 

Seventee n undergraduat e student s a t  Yal e Universit y 
participate d i n thi s experiment .  Fiv e participate d i n th e 
experimen t  a s partia l  fulfillmen t  o f  requiremen t  fo r  a n 
introductor y psycholog y course .  Twelv e receive d $7.0 0 fo r 
thei r  participatio n i n thi s an d othe r  shor t  experiment s 
followin g thi s one . 

Materials 

Nin e taxonomie s wit h tw o level s o f  categorie s eac h wer e 
selecte d fro m Rosch ,  Mervis ,  Gray ,  Johnson ,  &  Boyes -

Brae m (1976a) .  Th e ful l  lis t  o f  th e 1 8 categorie s i s provide d 
i n Tabl e 1 .  A m o n g thes e categories ,  9  wer e specifi c  o r  wha t 
Rosc h e t  al .  (1976a )  calle d "subordinate-level "  categories . 
Categorie s on e leve l  highe r  tha n eac h o f  thes e 9  specifi c 
categorie s constitute d th e abstrac t  categorie s i n th e 
experiment .  Thes e categorie s ar e al l  a t  wha t  Rosc h e t  al . 
(1976a )  calle d th e "basi c level" .  Fiv e o f  thes e taxonomie s 
involve d artifact s an d fou r  involve d biologica l  kinds . 

For each category at each level, one feature was selected 
fro m Rosch ,  Mervis ,  Gray ,  Johnson ,  &  Boyes-Braem' s 
(1976b )  ful l  se t  o f  attributes .  Thi s se t  wa s compile d b y 
askin g undergraduate s t o writ e dow n attribute s tha t  the y 
coul d thin k o f  fo r  eac h categor y an d b y eliminatin g feature s 
tha t  wer e no t  commonl y listed .  Th e followin g criteri a wer e 
use d t o selec t  feature s fro m thi s ful l  set .  Th e featur e 
associate d wit h a  specifi c  categor y shoul d b e on e o f  th e 
feature s tha t  distinguishe s i t  fro m othe r  specifi c  categorie s 
sharin g a  superordinate .  Fo r  instance ,  "bein g large " 
distinguishe s a  gran d pian o fro m a n uprigh t  piano ,  an d 
therefor e wa s selecte d a s a  featur e fo r  gran d piano .  Th e 
featur e associate d wit h a n abstrac t  categor y wa s on e o f  th e 
feature s tha t  generall y hol d i n al l  o f  it s  subordinates .  Fo r 
instance ,  "make s music "  hold s fo r  bot h uprigh t  an d gran d 
pianos ,  an d therefor e wa s selecte d a s a  featur e fo r  piano .  Th e 
feature s use d i n th e experimen t  appea r  i n Tabl e 1  i n 
parenthese s nex t  t o thei r  correspondin g category . 

Table 1. Categories and features used in the experiment. 

Specifi c  categor y 
and it s featur e 
gran d pian o (i s large ) 

gree n seedles s grape s 
(i s green ) 

Phillip s hea d screwdrive r 
(ha s a  cross-shape d tip ) 

Levi s (i s blue ) 

livin g roo m chai r  (ha s a 
cushion ) 

sport s ca r  (i s  small ) 

birc h tre e (ha s whit e bark ) 

seabas s (i s large ) 

cardina l  (i s  red ) 

Abstrac t  categor y 
and it s featur e 
pian o (make s music ) 

grape s (i s juicy ) 

screwdrive r  (ha s a  handle ) 

pant s (hav e legs ) 

chai r  (ha s a  seat ) 

car  (ha s a n engine ) 

tre e (ha s a  trunk ) 

fis h (swims ) 

bir d (ha s wings ) 

Based o n th e category-featur e lis t  i n Tabl e 1 ,  tw o set s o f 
question s wer e developed ,  on e fo r  nam e centralit y judgment s 
and th e othe r  fo r  mutabilit y  judgments .  Question s 
involvin g th e nam e centralit y judgmen t  wer e i n th e form , 
"Suppos e a n objec t  i s  i n al l  way s lik e X  excep t  i t  doe s no t 
hav e featur e Y .  H o w appropriat e woul d i t  b e t o cal l  thi s 



objec t  X ? "  wher e X  wa s on e o f  th e categorie s i n Tabl e 1  an d 
Y wa s it s correspondin g feature .  Followin g eac h question ,  a 
9-poin t  scal e wa s presente d wher e "9 "  indicate d "ver y 
appropriate "  an d "1 "  indicate d "ver y inappropriate. " 
Question s involvin g th e mutabilit y  judgmen t  wer e i n th e 
form ,  "Imagin e a n X  tha t  ha s al l  th e usua l  characteristic s an d 
propertie s o f  X .  N o w ,  chang e thi s imag e o f  X  s o tha t  i t  i s 
i n al l  way s lik e X  excep t  i t  doe s no t  hav e featur e Y .  Rat e 
th e eas e o f  thi s transformation. "  Followin g eac h question ,  a 
9-poin t  scal e wa s presente d wher e "9 "  indicate d "ver y 
difficult "  an d "1 "  indicate d "ver y easy. " 

Procedure 

For  th e n a m e centralit y judgmen t  questions ,  participant s 
wer e instructe d "t o evaluat e th e appropriatenes s o f  a  label. " 
The y wer e furthe r  told ,  "Sometimes ,  object s see m t o requir e 
certai n attribute s t o warran t  a  specifi c  label .  I t  woul d b e 
inappropriate ,  fo r  example ,  t o cal l  a  m a n a  'bachelor '  i f  h e 
was k n o w n t o hav e a  spouse .  We' d lik e t o k n o w wha t 
propertie s yo u thin k ar e necessar y t o appl y a  labe l  t o a n 
object .  You r  tas k i s t o rat e h o w appropriat e a  labe l  i s  fo r  a n 
objec t  tha t  i s  missin g a  specifie d property. "  Th e 9-poin t 
scal e wa s explaine d b y showin g participant s exampl e 
questions ;  a  clou d no t  floatin g i n th e sk y woul d receiv e "2 " 
i f  the y though t  tha t  somethin g woul d no t  normall y b e calle d 
a clou d i f  i t  di d no t  floa t  i n th e sky .  The y wer e als o tol d 
tha t  a  ca r  whic h di d no t  hav e a  hor n migh t  receiv e "8 "  i f 
the y though t  tha t  somethin g woul d probabl y stil l  b e calle d a 
car  eve n i f  i t  di d no t  hav e a  horn . 

For the mutability judgment questions, participants were 
instructe d "t o evaluat e th e eas e wit h whic h yo u ca n 
transfor m a n imag e o f  a n object. "  The y wer e furthe r 
instructed ,  "We'l l  as k yo u t o imagin e a n idea l  object ,  an d 
the n chang e som e specifie d par t  o r  aspec t  it .  Fo r  example , 
imagin e a  door ,  the n transfor m i t  i n you r  min d int o a  doo r 
withou t  a  doorknob .  W e woul d lik e t o k n o w h o w easil y 
yo u ca n complet e thi s transformation .  You r  task ,  then ,  i s 
t o rat e th e eas e o f  th e transformatio n require d t o ge t  fro m th e 
origina l  t o th e mutate d form. "  Afte r  bein g instructe d o n th e 
9-poin t  scale ,  the y receive d example s suc h a s "Imagin e a 
textboo k tha t  ha s al l  th e norma l  characteristic s an d 
propertie s o f  a  textbook .  N o w ,  chang e thi s imag e o f  th e 
textboo k s o tha t  i t  i s  i n al l  way s lik e a  textboo k excep t  tha t 
i t  doe s no t  hav e pages .  Rat e th e eas e o f  thi s 
transformation. "  The n fo r  thi s example ,  the y wer e tol d tha t 
"'8 '  migh t  b e you r  respons e i f  yo u thin k tha t  i t  woul d b e 
difficul t  t o transfor m you r  imag e o f  a  textboo k t o on e tha t 
lack s pages. "  The y als o receive d a n exampl e whic h migh t 
receiv e a  lowe r  rating :  "Imagin e a  coa t  tha t  ha s al l  th e 
norma l  characteristic s an d propertie s o f  a  coat .  N o w ,  chang e 
thi s imag e o f  th e coa t  s o tha t  i t  i s  i n al l  way s lik e a  coa t 
excep t  dia t  i t  doe s no t  hav e a  hood. " 

Each question was displayed on a computer screen one at a 
time .  Participant s entere d thei r  response s o n th e keyboard . 
Th e response s wer e displaye d o n th e compute r  scree n an d th e 
participant s coul d correc t  an y mistak e befor e the y proceede d 
t o th e nex t  question .  Th e entir e experimen t  wa s self-paced . 
Eigh t  participant s receive d th e n a m e centralit y judgmen t 

question s first ,  followe d b y th e mutabilit y  judgmen t 
questions .  Nin e receive d th e mutabilit y  judgmen t  question s 
first ,  followe d b y th e nam e centralit y judgments .  Fo r  eac h 
typ e o f  judgment ,  th e orde r  o f  th e 1 8 question s wa s 
randomize d fo r  eac h participant .  Th e experimen t  wa s 
programme d usin g Psyscop e 1. 1 (Cohen ,  MacWhinney , 
Flatt ,  &  Provost ,  1993) . 

Results 

Th e orde r  i n whic h th e participant s receive d th e tw o type s 
of  question s di d no t  affec t  th e responses .  Therefore ,  al l  dat a 
wil l  b e collapse d acros s th e tw o order s i n th e followin g 
analyses . 

The name centrality and the mutability scales used in the 
experiment s ar e i n th e opposit e directio n i n tha t  1  i n th e 
name centralit y scal e (i.e. ,  ver y inappropriat e t o cal l  i t  X 
withou t  featur e Y )  mean s th e featur e i s ver y centra l  wherea s 
1 i n th e mutabilit y  scal e (i.e. ,  ver y eas y t o transfor m featur e 
Y i n X )  mean s th e featur e i s peripheral .  T o facilitat e 
presentatio n o f  th e results ,  th e nam e centralit y scal e wa s 
reverse d s o tha t  th e tw o scale s ha d th e sam e directionality . 

As shown in Table 2, the name centrality ratings were 
essentiall y  th e sam e fo r  th e abstrac t  an d th e specifi c  leve l 
categories ,  indicatin g tha t  th e feature s selecte d i n thi s 
experimen t  di d no t  var y i n centralit y substantiall y  wit h 
respec t  t o naming .  However ,  th e mutabilit y  rating s sho w 
tha t  th e feature s uniqu e t o th e specifi c  leve l  wer e easie r  t o 
mentall y transfor m tha n thos e associate d wit h th e abstrac t 
level .  A  two-wa y analysi s o f  varianc e wa s conducte d wit h 
th e typ e o f  tas k an d th e leve l  o f  categorie s a s tw o within -
subjec t  variables .  A s predicted ,  ther e wa s a  reliabl e 
interactio n betwee n th e tw o factors ,  F(l,15 )  =  4.68 ,  M S e = 
0.83 ,  p  <  .05 .  I n addition ,  regardles s o f  th e typ e o f  task ,  th e 
feature s selecte d fo r  th e abstrac t  categorie s wer e judge d t o b e 
reliabl y mor e centra l  (mea n o f  5.10 )  tha n thos e selecte d fo r 
th e specifi c  categorie s (mea n o f  4.11) ,  F(l,15 )  =  35.96 , 
M Se =  .42 ,  p  <  .01 .  Thi s mai n effec t  i s  mainl y du e t o th e 
lo w mutabilit y  rating s a t  th e specifi c  level .  Finally , 
regardles s o f  th e leve l  o f  categories ,  th e rating s o n th e nam e 
centralit y judgmen t  tas k wer e reliabl y highe r  (mea n o f  5.66 ) 
tha n thos e o n th e mutabilit y  judgmen t  tas k (mea n o f  3.54) , 
F(l,15 )  =  42.86 ,  M S e =  1.68 ,  p < . 0 1 . 

Table 2. Mean mutability and name centrality ratings. On 
bot h scales ,  1  mean s les s centra l  an d 9  mean s mor e 
central.LSSj j 

Abstrac t 
Specifi c 

Mutabilit y 
Judgmen t 

4.2 8 
2.8 1 

N a me centralit y 
Judgmen t 

5.9 0 
5.4 2 

Th e patter n o f  result s wa s generall y consisten t  acros s th e 
nin e items .  Fo r  8  o f  9  categories ,  th e mutabilit y  judgmen t 
fo r  th e featur e a t  th e specifi c  leve l  wa s lowe r  tha n fo r  th e 
featur e a t  th e abstrac t  leve l  (th e exceptio n wa s "car") .  I n 



contrast ,  th e nam e centralit y judgmen t  wa s lowe r  a t  th e 
specifi c  tha n a t  th e abstrac t  leve l  fo r  onl y 4  categories . 

D i s c u s s i o n 

In summary, the experiment shows a dissociation between 
mutabilit y  an d nam e centrality .  Changin g th e specificit y o f 
th e objec t  categor y increase d th e averag e mutabilit y o f 
representativ e feature s withou t  affectin g thei r  averag e nam e 
centrality .  Hence ,  centralit y i s  no t  a  homogeneou s 
phenomenon ;  i t  ha s a t  leas t  tw o aspects ,  conceptua l  an d 
naming .  W e propos e tha t  a  featur e i s centra l  fo r  namin g i n 
proportio n t o th e probabilit y o f  th e featur e give n th e 
category .  I n contrast ,  w e propos e tha t  a  featur e i s 
conceptuall y centra l  t o th e exten t  tha t  th e featur e i s dq^ende d 
on b y others . 

Implications 

A debate has raged in philosophy (e.g., Austin, 1961; 
Putnam ,  1975 ;  Wittgenstein ,  1953 )  an d i n psycholog y (e.g. , 
Armstrong ,  Gleitman ,  &  Gleitman ,  1983 ;  Malt ,  1994 ; 
Smith ,  Shoben ,  &  Rips ,  1973 )  abou t  whethe r  concept s 
includ e definin g features .  Som e hav e argue d tha t  concept s 
hav e "theoretical "  core s (Keil ,  1989 ;  Murph y &  Medin , 
1985) ,  an d other s tha t  concept s hav e unresolve d "essences " 
(Medi n &  Ortony ,  1989) .  Ou r  wor k ha s tw o implication s 
relevan t  t o thi s debate .  First ,  feature s ca n var y i n thei r 
centralit y withou t  bein g dichotomou s — i.e. ,  definin g versu s 
non-defining .  Indeed ,  i n earlie r  wor k w e hav e establishe d 
tha t  people' s rating s o f  centralit y ar e graded ,  no t 
dichotomou s (Sloma n e t  al. ,  submitted) .  Second ,  featur e 
centralit y i s  relativ e t o th e functio n bein g serve d b y th e 
feature .  Concept s hav e multipl e facets .  Th e importanc e o f 
a featur e depend s no t  onl y o n th e identit y o f  th e featur e an d 
it s relatio n t o othe r  conceptua l  features ,  bu t  als o o n th e goa l 
of  th e agen t  usin g th e concept .  I n particular ,  usin g a 
concep t  t o nam e a n objec t  require s differen t  informatio n 
about  th e interna l  structur e o f  th e concep t  tha n doe s 
transformin g th e concep t  i n th e servic e o f  conceptua l  task s 
lik e imagination ,  typicalit y judgment ,  an d problem-solving . 

The necessity of distinguishing conceptual and name 
centralit y point s t o a  ga p betwee n th e concept s employe d b y 
though t  an d thos e employe d b y languag e (Brown ,  1958) . 
Languag e make s it s ow n particula r  demand s o n conceptua l 
structur e i n th e servic e o f  communication .  Specifically , 
labelin g depend s mor e o n knowledg e abou t  th e relativ e 
frequency  o f  feature s i n a  category ,  an d les s o n knowledg e 
about  th e relation s betwee n features .  Thi s ma y b e s o 
becaus e relativ e frequency  informatio n generall y ca n b e 
obtaine d wit h mor e confidenc e an d mor e reliability .  Thi s i s 
not  t o sa y tha t  languag e an d though t  mak e us e o f  mutuall y 
exclusiv e set s o f  concepts ,  onl y tha t  conceptua l  structur e 
must  b e viewe d fro m on e perspectiv e t o accoun t  fo r 
linguisti c usag e an d a  differen t  on e t o accoun t  fo r  thought . 

I n addition ,  th e fac t  tha t  th e dissociatio n betwee n 
conceptua l  an d namin g centralit y occurre d a t  th e specifi c 
leve l  o f  categorie s suggest s on e possibl e reaso n wh y "basi c 
level "  categorie s ar e psychologicall y mor e basi c (Rosc h e t 
al. ,  1976a) .  Thi s leve l  migh t  b e th e on e a t  whic h instance s 
shar e th e mos t  dependenc y structure .  Becaus e conceptua l 
centralit y i s determine d b y dependenc y structure ,  conceptua l 
centralit y i s  identica l  t o namin g centralit y a t  th e basi c level . 
We speculat e tha t  th e relativ e eas e o f  processin g a t  th e basi c 
leve l  i s  du e t o thi s convergence .  W h e n the y diverge ,  a s the y 
do a t  th e subordinat e level ,  languag e an d conceptio n ar e n o 
longe r  entirel y mutuall y supportive .  Thi s migh t  mak e 
processin g difficult .  Referrin g t o a  "195 6 dime "  rathe r  tha n 
jus t  a  "dime "  i s  confusin g i f  I  a m discussin g a  financial 
transactio n involvin g 1 0 cents . 

Finally, the need to distinguish these two forms of 
categorizatio n suggest s tha t  othe r  form s ma y requir e thei r 
own specia l  analyses .  Fo r  example ,  objec t  recognitio n 
almos t  surel y comprise s a  differen t  se t  o f  processe s tha n 
does classificatio n i n abstrac t  domain s lik e la w an d footbal l 
strategy . 
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