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Michae l  Ramsca r  (M.J.A.Ramscar@ed.ac.uk ) 
Departmen t  o f  Artificia l  Intelligence ,  Universit y o f  Edinburg h 

8 0 Sout h Bridge ,  Edinburg h E H l  I H N ,  Scotlan d 
Ul r ik e H a h n ( U . H a h n @ w a r w i c k . a c . u k ) 

Departmen t  o f  Psychology ,  Universit y o f  Warw ic k 
Coventr y C V 4 7 A L ,  Unite d K ingdo m 

Abst rac t 

We argu e tha t  c o m m o n interpretation s o f  Wittgenstein' s 
Philosophica l  Investigation s withi n Cognitiv e Scienc e 
misrepresen t  hi s account ,  underplayin g it s radica l  content . 
Appropriatel y interpreted ,  thi s accoun t  continue s t o 
challeng e contemporar y theorie s o f  concept s an d 
categorisation .  W e illustrat e th e continue d relevanc e o f  hi s 
positio n b y directl y applyin g it s  critiqu e t o curren t 
approache s t o categorisation . 

Introduction 

66. Consider for example the proceedings we call "games". I mean 
board-games ,  card-games ,  ball-games ,  Olympic-games ,  an d s o on . 
What  i s conmio n t o the m all ? -  Don' t  say :  "Ther e mus t  b e somethin g 
common,  o r  woul d the y no t  b e calle d 'games' "  bu t  loo k an d se e 
whethe r  ther e i s anythin g common t o all .  For ,  i f  yo u loo k a t  the m 
you wil l  no t  se e somethin g tha t  i s common t o all ,  bu t  similarities , 
relationships ,  an d a  whol e serie s o f  the m a t  that .  T o repeat ,  don' t 
think ,  bu t  look !  (Wittgenstei n 1953 ,  §66 ,  p31) . 

Cognitiv e scienc e ha s a  stron g interes t  i n categorisation : 
accountin g fo r  h o w th e 'stuf f  o f  experience '  i s  represented , 
manipulate d an d combine d i n th e min d i s a  centra l  concer n 
of  man y researcher s i n th e field .  A s ca n b e quickl y gleane d 
fro m a  eve n casua l  perusa l  o f  th e relevan t  literature , 
Wittgenstein' s analysi s o f  concept s an d categorie s i n th e 
Philosophica l  Investigation s (1953 ;  PI )  ha s ha d a  grea t 
influenc e o n th e approache s take n i n thi s area . 

I n Ramsca r  (1997 )  w e examine d i n detai l  th e veracit y o f 
th e interpretatio n o f  Wittgenstein' s vie w tha t  i s  common l y 
hel d b y researcher s studyin g categorisation ,  comparin g i t 
wit h a  detaile d expositio n o f  Wittgenstein' s arguments . 
Althoug h Wittgenstei n i s  ofte n presente d a s a n opaque , 
difficul t  t o interpret ,  an d rathe r  obscur e philosophe r 
sometime s leadin g t o th e Philosophica l  Investigation s bein g 
seen a s a  philosophica l  pic k 'n '  mix ,  a  serie s o f  gnomi c 
quotable s t o b e plundere d i n suppor t  o f  a  thesi s -  P I  section s 
§66 t o §8 2 actuall y la y ou t  a  clear ,  i f  intricatel y connected , 
serie s o f  argument s detailin g Wittgenstein' s theoretica l 
treatmen t  o f  categorie s an d categorisatio n i n a  fairl y 
straightforwar d manner .  Th e pictur e tha t  emerge s fro m a 
clos e readin g o f  Wittgenstein' s tex t  i s  a t  considerabl e 
varianc e wit h th e generall y accepte d accoun t  o f 
Wittgenstein' s position .  A t  leas t  on e reaso n fo r  thi s i s  a 
fundamenta l  one :  whils t  Wittgenstei n i s  ofte n cite d a s a 

foundin g influenc e i n cognitiv e approache s t o concept s an d 
categorisation ,  hi s  concern s wer e markedl y differen t  tha n 
thos e o f  researcher s i n th e m o d e m cognitivis t  tradition . 
Whils t  m u c h categorisatio n researc h ha s bee n concerne d wit h 
categor y representatio n -  th e encodin g an d structurin g o f 

object s togethe r  i n som e for m o f  interna l  representatio n 
syste m (se e Komatsu ,  199 2 fo r  a  review )  -  Wittgenstei n wa s 
mor e concerne d wit h wor d use ,  wit h th e wa y tha t  label s ar e 
use d t o pic k ou t  object s i n th e worl d a s a  par t  o f  th e proces s 
of  communication .  I n doin g this ,  Wittgenstei n wa s 
concerne d wit h tryin g t o specif y th e wa y i n whic h th e us e o f 
concept s an d categorie s i n communicatio n impose s 
constraint s o n theoretica l  account s regardin g thei r  natur e -
th e 'looking '  i n §6 6 abov e strongl y emphasisin g th e nee d 
t o full y  understan d th e proble m befor e tacklin g an y solutio n 
t o it . 

Family resemblances? 

Th e accepte d interpretatio n o f  Wittgenstein' s accoun t  withi n 
cognitiv e scienc e i s  nicel y summarise d b y Lakof f  (1987 ; 
account s whic h concu r  broadl y wit h thi s ca n b e foun d i n 
Johnson-Laird ,  1983 ;  Medi n &  Ortony ,  1989 ;  Komatsu , 
1992) .  Lakof f  acknowledge s Wittgenstei n a s th e first 
theoris t  t o notic e wha t  h e term s a  majo r  crac k i n th e 
classica l  theor y o f  concept s an d categorie s (e.g .  Katz ,  1972) . 
Wittgenstein ,  say s Lakoff ,  argue s tha t  categorie s suc h a s 
game canno t  b e accounte d fo r  accordin g t o classica l  theorie s 
becaus e ther e ar e n o propertie s tha t  ar e c o m m o n t o al l 
games.  Lakof f  draw s tw o ke y these s fro m thi s argument : 
1:  "Games ,  lik e famil y member s ar e simila r  t o on e anothe r 
i n a  variet y o f  ways" ;  an d 
2:  "Tha t  [famil y resemblances] ,  an d no t  a  singl e wel l  define d 
collectio n o f  c o m m o n propertie s i s  wha t  make s g a m e a 
category "  (Lakoff ,  1987 ,  p p 16-17 ) 

Whils t  1  i s a n uncontentiou s statemen t  o f  Wittgenstein' s 
views ,  2  i s a  rathe r  mor e difficul t  interpretatio n t o sustain . 
I n P I  §6 6 ( p 31 )  Wittgenstei n explicitl y  state s tha t  'yo u wil l 
not  se e somethin g tha t  i s c o m m o n t o al l  [games]' .  Rather , 
he argue s tha t  wha t  game s hav e i n c o m m o n i s th e n o w 
notoriou s famil y resemblances :  " a complicate d networ k o f 
similaritie s overlappin g an d criss-crossing :  sometime s 
overal l  similarities ,  sometime s similaritie s o f  detail '  (PI ,  p 
32) .  Lakoff ,  (an d cognitiv e scientist s i n general )  tak e thi s t o 
be Wittgenstein' s characterisatio n o f  wha t  a  categor y is .  Bu t 
what  appear s t o escap e thes e interpreter s i s  th e extrem e 
negativit y o f  thi s characterisation .  I n P I  §6 7 (p p 3 1 -2 ) 
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Wittgenstei n explicitl y  condemn s thi s characterisatio n o f 
namin g categorie s a s vacuous .  Sayin g tha t  th e c o m m o n 
them e tha t  run s throug h a  categor y i s th e continua l  overla p 
o f  famil y resemblance s i s directl y analogou s t o sayin g tha t 
th e c o m m o n thin g tha t  run s throug h a  threa d i s continuou s 
overlappin g o f  th e fibre s tha t  m a k e u p th e thread ,  an d 
Wittgenstei n dismisse s bot h o f  thes e account s a s empt y 
gestures :  ' N o w yo u ar e onl y playin g wit h words '  (P I  p  32) . 
Ther e is ,  h e says ,  n o thin g tha t  run s throug h a  threa d i n th e 

for m o f  overlappin g fibres; a  threa d simpl y i s a  serie s o f 
overlappin g fibres .  Hi s vie w i s a  seriou s challeng e to ,  rathe r 
tha n a n endorsemen t  of ,  Lakoff s formulation :  i f  famil y 
resemblance s ar e th e c o m m o n thin g tha t  ru n throug h g a m e , 
jus t  a s overlappin g fibre s ar e th e c o m m o n thin g tha t  ru n 
throug h a  thread ,  the n wha t  i s thi s thin g suppose d t o be ? 
H o w i s i t  suppose d t o d o whateve r  i t  i s  i t  i s  suppose d t o do ? 
H o w long ,  Wittgenstei n asks ,  i s  a  piec e o f  string ? 

The length of a string - naming and boundaries 

Thi s questio n -  'ho w lon g i s a  piec e o f  string? '  -  become s 
importan t  onc e th e secon d par t  o f  Lakoff s expositio n i s 
introduced .  Wittgenstein ,  a s Lakof f  notes ,  argue s tha t  th e 
boundarie s o f  categorie s ar e no t  fixed,  comment in g 

68.  "Al l  right:  th e concep t  o f  numbe r  i s define d fo r  yo u a s th e 
logica l  su m o f  thes e individua l  interrelate d concepts :  cardina l 
numbers ,  rationa l  numbers ,  rea l  numbers ,  etc. ;  an d i n th e same  wa y 
th e concep t  o f  a  gam e i s th e logica l  su m o f  a  correspondin g se t  o f 
sul)-concepts. "  I t  nee d no t  b e so .  Fo r  1  ca n giv e th e concep t 
'number '  rigid  limit s i n thi s way ,  tha t  i s  us e th e wor d "number "  fo r  a 
rigidly  limite d concept ,  bu t  I  ca n als o us e i t  s o tha t  th e extensio n o f 
th e concep t  i s  no t  close d b y a  frontier .  An d thi s i s ho w w e d o us e th e 
wor d "game" .  Fo r  ho w i s th e concep t  o f  a  gam e bounded ? What  stil l 
count s a s a  game ,  an d wha t  n o longe r  does ? Ca n yo u giv e th e 
boundary ? No .  Yo u ca n dra w one .  fo r  non e ha s s o fa r  bee n drawn . 
(Bu t  tha i  neve r  trouble d yo u whe n yo u use d th e wor d "game " 
before.) .  (Wingenstei n 1953 ,  p32-3) . 

Lakof f  interpret s thi s discussio n o f  n u m b e r  a s follows : 
historically ,  say s Lakoff ,  number s wer e first  take n t o b e 
integers ,  an d the n 'numbers '  wer e successivel y extende d t o 
includ e rationa l  numbers ,  rea l  numbers ,  comple x numbers , 
transfinit e numbers ,  an d al l  o f  th e othe r  number s tha t 
mathematician s ar e won t  t o invent .  Bu t  th e concep t  o f 
"number '  i s  no t  bounde d i n an y natura l  way ,  an d i t  ca n b e 
limite d o r  extende d dependin g upo n one' s circumstance s an d 
purposes .  Lakof f  say s tha t  i n mathematics ,  intuitiv e h u m a n 
concept s lik e n u m b e r  mus t  receiv e precis e definitions : 
Wittgenstein' s point ,  h e claims ,  i s tha t  differen t 
mathematician s giv e differen t  definitions ,  dependin g upo n 
thei r  goal .  Thu s althoug h th e categor y n u m b e r  ca n b e give n 
precis e boundarie s i n m a n y ways ,  'th e intuitiv e concep t  i s 
no t  limite d i n an y o f  thos e ways ;  rather ,  i t  i s  ope n t o bot h 
limitation s an d extensions '  (Lakoff ,  1987 ,  p p 17) . 

T h e ke y question ,  o n Lakoff s account ,  i s  h o w thos e 
limitation s an d extension s ar e governe d -  wha t  factor s 
determin e th e boundarie s o f  categorie s i n give n 
circumstances .  Lakof f  answer s thi s questio n i n relatio n t o 
g a me b y sayin g tha t  game' s boundarie s ar e governe d b y 
resemblanc e t o previou s g a m e s i n appropriat e ways :  a  n e w 
thin g ca n b e a  g a m e i f  i t  i s  suitabl y simila r  t o previou s 
g a m e s .  Lakof f  cite s th e introductio n o f  vide o game s i n th e 

1970 s a s a  recen t  exampl e o f  th e boundarie s o f  th e gam e 
categor y bein g extende d o n a  larg e scale . 

O n ce again ,  subtl e an d not-s o subtl e discrepancie s ca n b e 
distinguishe d betwee n Lakoff s characterisatio n o f 
Wittgenstein' s view s an d th e conten t  o f  Wittgenstein' s 
state d arguments .  I n §68 ,  Wittgenstei n say s tha t  on e 'ca n 
giv e th e concep t  'number '  rigid  limit s i n thi s way ,  tha t  i s 
us e th e wor d "number "  fo r  a  rigidly  limite d concept, ' 
Lakoff s clai m tha t  i n mathematic s n u m b e r  mus t  receiv e 

precis e definition s appeal s t o thi s -  'bu t  I  ca n als o us e i t  so 
tha t  th e extensio n o f  th e concep t  i s no t  close d b y a  frontier.' 
Here ,  Wittgenstei n i s no t  talkin g abou t  th e extensibilit y  o f 
borders ,  bu t  somethin g fa r  mor e radical :  'Yo u ca n dra w [ a 
boundary] ,  fo r  non e ha s s o fa r  bee n drawn .  (Bu t  tha t  neve r 
trouble d yo u whe n yo u use d th e wor d " g a m e "  before) '  (P I  p p 
32-3) .  Wittgenstei n isn' t  talkin g her e abou t  th e extensibilit y 
of  boundaries ;  h e i s talkin g abou t  thei r  absence ,  a  poin t 
develope d i n P I  §6 9 t o §73 :  categorie s d o no t  have ,  o r  need , 
boundarie s a t  all .  I n th e contex t  o f  Wittgenstein' s overal l 
discussio n o f  categories ,  thi s i s a  vitall y  importan t  point :  i t 
i s  on e thin g t o see k t o determin e th e lengt h o f  a  piec e o f 
strin g whos e lengt h isn' t  fixed  (w e migh t  ad d a  tempora l 
dimensio n t o ou r  answe r  fo r  instance) ;  i t  i s  quit e anothe r 
thin g t o see k t o fin d ou t  h o w lon g a  piec e o f  strin g i s whe n 
th e strin g i s o f  n o particula r  lengt h a t  all . 

On thi s point ,  Wittgenstei n i s emphati c (P I  §69) .  O n e ca n 
dra w a  boundary ,  fo r  a  specia l  purpose ,  bu t  i t  i s  jus t  that ,  a 
draw n boundary .  Importan t  i n th e contex t  o f  th e specia l 
purpose ,  n o doubt ,  bu t  arbitrar y t o th e concep t  o r  categor y 
i n question .  W e d o no t  nee d t o dra w boundaries ,  becaus e w e 
ca n happil y us e concept s wher e n o boundar y ha s bee n drawn ; 
thu s categorie s d o no t  nee d boundarie s t o b e usable .  T o 
furthe r  iterat e thi s point ,  Wittgenstei n consider s th e stat e o f 
a use r  o f  a  categor y (concept )  w h o canno t  specif y tha t 
category' s boundaries :  i s  th e use r  ignoran t  o f  thos e 
boundaries ? -  N o ,  sh e doe s no t  'kno w th e boundarie s becaus e 
non e hav e bee n drawn '  (PI ,  p33) .  No t  knowin g th e 
boundarie s o f  g a m e i s no t  a  stat e o f  ignoranc e -  i t  i s  jus t 
reflectiv e o f  th e boundariles s stat e o f  th e categor y game . 

Th e thesi s tha t  categorie s don' t  hav e boundarie s i s vita l  t o 
Wittgenstein' s position : 

71.  On e migh t  sa y tha t  th e concep t  'game '  i s  a  concep t  wit h blurre d 
edges .  -  "Bu t  i s  a  blurre d concep t  a  concep t  a t  all? "  -  I s a n indistinc t 
photograp h a  pictur e o f  a  perso n a t  all ? I s i t  eve n alway s a n 
advantag e t o replac e a n indistinc t  pictur e b y a  shar p one ? Isn' t  th e 
indistinc t  on e ofte n exactl y wha t  w e need ? 

Freg e compare s a  concep t  t o a n are a an d say s tha t  a n are a withou t 
boundarie s canno t  b e calle d a n are a a t  all .  Thi s presumabl y mean s 
tha t  w e canno t  d o anythin g wit h it .  -  Bu t  i s i t  senseles s t o say :  "Stan d 
roughl y there" ? Suppos e tha t  I  wer e standin g wit h someon e i n a  cit y 
squar e an d sai d that .  A s 1  sa y i t  I  d o no t  dra w an y kin d o f  boundary , 
but  perhap s poin t  wit h m y han d -  a s i f  I  wer e indicatin g a  particula r 
spot .  An d thi s i s jus t  ho w on e migh t  explai n t o someon e wha t  a  gam e 
is .  On e give s example s an d intend s the m t o b e take n i n a  particula r 
way.  - 1 d o not ,  however ,  mea n b y thi s h e i s suppose d t o se e i n thos e 
example s tha t  common thin g tha t  I  -  fo r  som e reaso n -  wa s unabl e t o 
express ;  bu t  tha t  h e i s no w goin g t o emplo y thos e example s i n a 
particula r  way .  Here ,  givin g example s i s no t  a n indirec t  mean s o f 
explainin g -  i n defaul t  o f  a  better .  Fo r  an y genera l  defmitio n ca n b e 
misunderstoo d too .  Th e poin t  i s  tha t  thi s i s ho w w e pla y th e game .  ( 1 
mean th e languag e gam e wit h th e wor d "game". )  (Wittgenstei n 
1953,  p34) . 
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Again ,  Wittgenstein' s rejectio n o f  boundarie s -  an d no t 
jus t  th e ide a o f  fixin g upo n thi s boundar y rathe r  tha n tha t 
one seem s t o b e bot h clea r  an d unambiguous .  W e don' t 

hav e t o defin e boundarie s i n orde r  t o us e concepts ,  no r  i s i t 
clea r  tha t  definit e boundarie s ar e alway s wha t  w e need ;  thes e 
point s ca n b e furthe r  draw n ou t  i f  w e contemplat e §7 1 i n 
conjunctio n wit h §76 : 

76.  I f  someon e wer e t o dra w a  shaq )  boundar y I  coul d no t 
acknowledg e i t  a s th e on e tha t  I  to o alway s wante d t o draw ,  o r  ha d 
draw n i n m y mind .  Fo r  I  di d no t  wan t  t o dra w on e a t  all .  Hi s concep t 
can b e sai d t o b e no t  th e sam e a s mine ,  bu t  aki n t o it .  Th e kinshi p i s 
tha t  o f  tw o pictures ,  on e o f  whic h consist s o f  colou r  patche s wit h 
vagu e contours ,  an d th e othe r  o f  patche s similarl y shape d an d 
distributed ,  bu t  wit h clea r  contours .  Th e kinshi p i s jus t  a s undeniabl e 
as th e difference .  (Wittgenstei n 1953 ,  p36) . 

Categorie s d o no t  hav e boundaries ,  an d b y definin g 
boundarie s w e d o no t  captur e thes e categories ,  w e creat e 
somethin g n e w -  cal l  the m bounde d categorie s (i n §68 , 
Wittgenstei n call s the m 'rigidl y limited '  concepts ,  s o w e 
migh t  cal l  ou r  bounde d g a m e a  rigidly  limite d game )  -  whic h 
hav e som e kin d o f  kinshi p wit h ou r  natura l  namin g 
categorie s (e.g .  g a m e ) ,  bu t  a  rigidly  limite d g a m e i s 
markedl y an d importantl y differen t  t o game .  (Thi s i s simila r 
t o a  poin t  mad e earlier ,  our ,  us e o f  name s i s differen t  for m 
any theoretica l  vie w o f  the m a s constructs) . 

T o retur n t o famil y relations ,  thes e ar e th e fibres  tha t 
make u p th e thread s tha t  ar e categories :  bu t  Wittgenstei n 
explicitl y  state s tha t  th e lengt h o f  thes e thread s canno t  b e 
determined . 

Categories and schemas: what's in a name? 

I n explainin g wha t  a  g a m e is ,  observe s Wittgenstein ,  on e 
give s example s o f  instance s game ,  an d on e intend s thos e 
example s t o b e take n i n a  particula r  way .  Wha t  on e doe s no t 
do i s expec t  th e perso n t o w h o m on e i s explainin g 'game '  t o 
see th e c o m m o n thin g -  whethe r  i t  b e a  core ,  schem a o r 
essenc e -  whic h on e canno t  actuall y  se e oneself .  I t  i s  true , 
say s Wittgenstein ,  tha t  whe n w e giv e thes e example s ou r 
subjec t  migh t  se e kinship s betwee n th e examples ,  bu t  thes e 
kinship s ar e no t  i n an y wa y essentia l  (henc e th e difference s 
betwee n th e instance s wil l  b e jus t  a s undeniabl e a s thes e 
kinships) .  Givin g thes e examples ,  say s Wittgenstein ,  i s  no t 
an indirec t  explanation ;  i t  i s  th e explanation .  W e don' t  giv e 
a genera l  definition ,  bu t  thi s i s no t  becaus e w e can' t  thin k o f 
one ,  bu t  becaus e ther e i s non e t o give . 

72 Seein g wha t  i s  common.  Suppos e I  sho w someon e variou s multi -
coloure d pictures ,  an d say :  "Th e colou r  yo u se e i n al l  thes e i s calle d 
•yello w ochre' "  Thi s i s a  definition ,  an d th e othe r  wil l  ge t  t o 
understan d i t  b y lookin g fo r  an d seein g wha t  i s common t o th e 
pictures .  The n h e ca n loo k at ,  an d poin t  to ,  th e common thin g 

Compare thi s wit h a  cas e wher e 1  sho w hi m figure s o f  differen t 
shape s al l  painte d th e sam e colour ,  an d say :  "Wha t  thes e hav e i n 
common i s calle d 'yello w ochre'" . 

And compar e thi s case :  I  sho w hi m sample s o f  differen t  shade s o f 
blu e an d say :  "Th e colou r  tha t  i s  common t o al l  thes e i s wha t  I  cal l 
'blue'" .  (Wittgenstei n 1953 ,  p34) . 
I t  isn' t  jus t  tha t  ther e i s n o singl e 'thing, '  c o m m o n t o all : 

Wittgenstei n question s th e w a y tha t  'commonalities '  ar e 
suppose d t o b e garnere d i n th e first  place .  I n th e first 
exampl e i n §7 2 above ,  th e commonalit y i s eas y t o spot : 
provide d th e onl y c o m m o n colou r  i n th e picture s wa s yello w 

ochre ,  an d provide d tha t  th e subjec t  ha d graspe d th e meanin g 
of  colour ,  the n sh e wil l  b e abl e t o gras p wha t  yello w ochr e 
i s -  th e colour  tha t  i s  c o m m o n i n al l  th e pictures . 

I n exampl e two ,  th e subjec t  coul d no t  procee d i n th e sam e 
way:  althoug h th e figures  al l  hav e colou r  (yello w ochre )  i n 
c o m m o n,  the y als o hav e othe r  commonal iues ,  suc h a s bein g 
figures.  Thu s th e subjec t  coul d a s easil y lear n t o appl y 
'yello w ochre '  t o yello w ochr e o r  t o figures,  o r  eve n t o 
sample s (al l  o f  th e sample s ar e 'samples '  afte r  all )  fro m thi s 
example .  Nothin g i n th e definitio n pick s ou t  th e particula r 
commonalit y tha t  "yello w ochre '  i s  suppose d t o pic k out . 

Finally ,  i n exampl e three ,  ther e i s n o a  prior i  colou r 
commonalit y t o th e pictures ;  rather ,  th e commonalit y ca n 
onl y b e perceive d i f  on e alread y ha s th e concep t  'blue ' 
(Otherwise ,  on e woul d se e a  rio t  o f  variou s 'colours' ;  sinc e 
understandin g thi s exampl e i s dependen t  upo n a n 
understandin g o f  'blue' ,  th e exampl e coul d no t  serv e a s a 
explanatio n of ,  o r  a  definitio n o f  'blue' . 

Wittgenstei n pose s a  numbe r  o f  questions ,  albei t  perhap s 
non-obviou s ones ,  tha t  ar e raise d b y th e introductio n o f  th e 
ide a o f  a  generalise d schem a t o serv e a s th e basi s fo r  a 
category .  Firstly ,  ther e i s th e questio n o f  th e for m tha t  th e 
generalisatio n shoul d take :  i.e .  wha t  shap e shoul d a 
generalise d lea f  be ? Intricatel y linke d t o thi s i s th e questio n 
of  th e us e o f  th e schema .  Eve n i f  w e ca n answe r  th e first 
questio n -  h o w w e sa y generat e a  generalise d temperatur e fo r 
ice-crea m -  w e ar e stil l  lef t  wit h th e relate d questio n o f  h o w 
suc h a  generalisatio n i s t o b e used .  W h i c h particula r  aspect s 
of  th e schem a ar e general ,  an d whic h ar e no t  (w e migh t 
rephras e thi s questio n a s askin g whic h part s o f  th e schem a 
represen t  'th e generalise d concept' ,  an d whic h ar e 
implementationa l  detail s o f  th e representatio n o f  thi s 
generalisation) ,  an d h o w i n us e ar e w e suppose d t o k n o w 
whic h i s which .  I s th e generalise d gree n shap e a  schem a fo r 
gree n o r  a  schem a fo r  generalise d shape .  W h i c h raise s th e 
furthe r  question :  provide d on e coul d generat e answer s t o 
thes e ver y challengin g questions ,  wha t  i s suppose d t o b e 
intrinsi c t o suc h a  schem a tha t  woul d caus e i t  t o b e use d 
differentl y t o a n exampl e o f  tha t  whic h i t  wa s suppose d t o 
be a  generalisatio n of ? Wittgenstei n make s i t  quit e clea r  i n 
PI  tha t  satisfactor y answer s t o thes e question s canno t  b e 
provided .  Thu s h e doesn' t  advocat e schema s a s a  theor y o f 
categor y representatio n (a s argue d b y Johnson-Laird ,  1983) , 
but  rathe r  h e seek s t o demonstrat e tha t  schema s alon e canno t 
provid e a n accoun t  o f  h o w concept s ar e represente d 

Wittgenstein's account 

We ca n stat e th e broad  outlin e o f  Wittgenstein' s argument s 
as follows : 
1.  Tha t  categorie s hav e n o necessar y o r  sufficien t  definin g 
characteristics :  rathe r  tha t  kinship s "famil y resemblances " 
ca n b e trace d acros s categorie s (§65-7 ) 
2.  Tha t  thes e categor y space s ar e unbounde d i.e .  ther e ar e 
no boundarie s t o th e spac e acros s whic h "famil y 
resemblances "  ca n b e trace d (§68 ,  69 ,  70 ,  71 ,  73 ) 
3.  Tha t  learnin g a  categor y suc h a s g a m e doe s no t  involv e 
extractin g a n essenc e o r  schem a fro m instances .  (§71-83 ) 
4.  I n learnin g a  "category "  suc h a s g a m e ,  on e learn s 
example s (instances )  an d appropriat e w a y s o f  usin g thes e 
example s (§69,71 ,  73 ,  81,82 ) 
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Wittgenstein' s arguments ,  a s examine d s o far ,  d o no t 
advocat e a  particula r  vie w o f  concept s an d categorie s -  wha t 
has becom e k n o w n loosel y a s 'famil y resemblanc e theory '  -
but  rathe r  the y represen t  a  thoroug h attemp t  t o elucidat e th e 
dee p problem s inheren t  i n tryin g t o accoun t  fo r  concept s an d 

categorisation .  T o Wittgenstein ,  th e problem s involve d i n 
explainin g h o w categorie s ar e define d ste m no t  fro m th e 
phenomeno n unde r  examination ,  bu t  th e wa y thi s 
phenomeno n ha s traditionall y bee n define d (hence ,  perhaps , 
th e famou s 'don' t  think ,  bu t  look!') .  I f  w e 'think '  -  i.e .  i f 
we assum e tha t  th e existenc e o f  thing s calle d game s entail s 
th e existenc e of ,  sa y a  centra l  schem a (define d i n som e a s ye t 
t o b e determine d w a y )  i n virtu e o f  whic h th e thing s ca n b e 
considere d game s -  w e d o no t  explor e categorisation :  w e 
merel y predetermin e th e explanation s w e ca n formulate . 

Implications for cognitive theories of concepts and 

categorisatio n 

Tryin g t o spel l  ou t  mor e clearl y Wittgenstein' s view s o n 
namin g is ,  i n ou r  opinion ,  fa r  mor e tha n a  matte r  o f  settin g 
straigh t  th e interpretiv e record .  Wittgenstein' s view s an d 
argument s continu e t o b e relevan t  t o curren t  theorie s o f 
categorisation .  Her e w e trac e ou t  a  Wittgensteinia n 
perspective ,  s o t o speak ,  o n curren t  accounts . 

7.  Prototyp e theories .  Firs t  an d foremost ,  i t  seem s from 
th e abov e tha t  rendition s o f  categor y structur e i n term s o f 
similarit y t o on e o r  mor e centra l  "prototypes "  i s 
incompatibl e wit h Wittgenstein' s perspectiv e an d th e ver y 
rea l  theoretica l  problem s embodie d therei n -  despit e th e 
fi-equent  appeal s t o h i m fro m proponent s o f  prototyp e 
theorie s (e.g. ,  Taylor ,  1995) .  Thi s hold s bot h fo r  version s o f 
prototyp e theor y whic h vie w th e prototyp e a s a n abstracte d 
centra l  tendenc y o r  schema ,  an d fo r  thos e version s whic h 
tak e prototype s t o b e particular ,  privilege d exemplar s (fo r 
discussio n o f  th e differen t  variant s o f  "prototype "  se e 
Barsalou ,  1987) . 

Tha t  th e schem a versio n i s irreconcilabl e wit h 
Wittgenstein' s positio n ha s alread y bee n argue d a t  length . 
Suc h accounts ,  whic h see m particularl y popula r  withi n 
Cognitiv e Linguistic s (see ,  e.g. ,  Taylor ,  1995) ,  bu t  hav e 
als o bee n propose d i n psycholog y (se e e.g. ,  Smit h & 
Medin ,  198 2 o n th e "probabilisti c  view") ,  ar e ver y explicitl y 
at  odd s wit h th e PI . 

By contrast ,  th e conflic t  betwee n hi s positio n an d th e 
"prototype-as-privileged-exemplars "  stem s fro m th e fac t  tha t 
suc h prototypica l  exemplar s would ,  i n fact ,  provid e th e glu e 
t o hol d th e categor y togethe r  i n a  wa y tha t  Wittgenstei n 
denies .  Centra l  exemplar s woul d constitut e a  centra l  threa d 
or  foca l  poin t  aroun d whic h th e categor y i s organised .  Item s 
woul d al l  obtai n categor y membershi p b y virtu e o f  th e 
single ,  simpl e fac t  tha t  the y ar e sufficientl y simila r  t o a 
centra l  exemplar . 

Thi s i s no t  th e "criss-crossing "  associate d wit h 
Wittgenstein' s ide a o f  famil y resemblanc e (an d indee d no t  th e 
w ay rea l  families ,  viewe d ove r  multipl e generations ,  ar e 
structured) .  Thu s th e popula r  equatio n o f  "th e famil y 
resemblance "  vie w o f  categor y structure ,  whic h claim s direc t 
descendenc e fro m th e PI ,  an d "prototyp e theory "  mus t  b e 
rejecte d (bu t  see ,  Komatsu ,  1992 ;  Taylor ,  1995) . 

2.  Exempla r  theorie s assum e tha t  ou r  menta l 
representation s o f  categorie s consis t  simpl y o f  store d 
exemplars ,  i.e. ,  know n members .  Ther e i s n o abstractio n o f 

schema s o r  centra l  patterns .  Despit e thi s ver y extensiona i 
"feel" ,  exempla r  account s nevertheles s allo w classificatio n o f 

novel ,  previousl y unencountere d object s b y virtu e o f  thei r 
similarit y t o know n exemplars .  I n th e mos t  basi c version ,  a 
nove l  ite m i s simpl y give n th e classificatio n o f  th e know n 
exempla r  t o whic h i t  i s  mos t  similar ,  i.e. ,  classificatio n i s 

base d o n th e singl e "neares t  neighbour "  i n similarit y space . 
Despit e it s simplicity ,  thi s approac h t o categorisatio n 
prove s remarkabl y successfu l  i n machin e learnin g context s 
(Cove r  &  Hart ,  1968) .  A s a  cognitiv e model ,  however ,  i t 
conflict s wit h Wittgenstein' s clai m tha t  natura l  languag e 

categorie s hav e n o boundaries .  Th e simpl e neares t  neighbou r 
approac h produce s well-define d categor y boundarie s whic h 
ru n alon g th e path s o f  equa l  distanc e betwee n member s o f 
competin g categories . 

However ,  a s a  clas s o f  account ,  exempla r  model s nee d no t 
posi t  suc h boundarie s and ,  i n fact ,  th e mos t  prominen t 
exempla r  mode l  i n th e psychologica l  literatur e doe s not . 
Thi s model ,  Nosofosky' s (1986 )  Generalize d Contex t  Mode l 
( G C M ) ,  i s  on e o f  th e leadin g psychologica l  model s o f 
categorisation ,  an d ha s provide d remarkabl e dat a fits  t o 
human behavioura l  dat a i n a  variet y o f  context s (e.g. , 
Nosofsky ,  1986 ,  1988) .  Thi s model ,  too ,  assume s tha t 
categorie s ar e represente d i n term s o f  store d exemplars . 
Specifically ,  exemplar s ar e represente d a s point s i n a  multi -
dimensiona l  "psychologica l  space" .  Coordinate s fo r  point s 
ar e determine d b y thei r  valu e alon g th e particula r 
psychologica l  dimension s i n question ;  thes e dimension s ca n 
be thing s lik e "loudness "  o r  "size "  o r  mor e complex , 
composit e dimensions .  Similarit y betwee n exemplar s i s a 
functio n o f  distanc e i n psychologica l  spac e (specificall y a n 
exponentia l  deca y function ,  se e Nosofsky ,  1986) . 
Classificatio n decision s ar e governe d b y a  probabilisti c 
respons e rule .  Th e probabilit y  o f  categorisin g a n ite m a s a 
member  o f  a  particula r  categor y correspond s t o th e weigh t  o f 
th e evidenc e fo r  thi s category .  I n contras t  t o th e neares t 
neighbou r  algorithm ,  th e evidenc e take s al l  exemplar s int o 
account .  Specifically ,  th e strengt h o f  th e evidenc e fo r  a 
categor y C ,  correspond s t o th e s u m m e d similarit y betwee n 
th e nove l  ite m an d al l  know n exemplar s o f  C ,  divide d b y th e 
s u m m ed similaritie s t o al l  store d exemplars ,  tha t  is ,  no t  jus t 
members o f  C ,  bu t  als o th e relevan t  competin g categories . 

Consequently ,  th e mode l  doe s no t  impos e discret e 
categor y boundarie s i n psychologica l  space ,  bu t  rathe r 
probabilit y  distribution s ove r  th e entir e space . 

Th e G C M seem s t o fit  wit h al l  4  point s extracte d from 
Wittgenstein' s argumen t  above :  first,  categorie s hav e neithe r 
necessar y no r  sufficien t  boundaries ;  second ,  categor y space s 
ar e unbounded ;  third ,  learnin g doe s no t  involv e extractin g a n 
essenc e o r  schema ;  fourth ,  i n learnin g a  categor y suc h a s 
"game" ,  on e learn s example s an d appropriat e way s o f  usin g 
thes e examples .  Thus ,  a t  leas t  a t  first  blush ,  ther e i s a 
contemporar y cognitiv e accoun t  o f  categorisatio n whic h i s 
compatibl e wit h Wittgenstein' s descriptio n o f  categorie s an d 
categor y structure . 

3.  Connectionis t  model s hav e no t  onl y bee n widel y use d 
fo r  genera l  classification ,  bu t  als o specificall y fo r  cognitiv e 
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account s o f  h u m a n categorisatio n (e.g. .  Small ,  1997) . 
Connectionis m a s a  genera l  framewor k i s to o loosel y define d 
t o allo w broa d generalisation s wit h respec t  t o Wittgenstein' s 
points .  Thu s w e limi t  ourselve s t o th e basi c approac h t o 
categorisatio n on e migh t  tak e wit h a  standar d ieedlorwan i 
multi-laye r  perceptron .  W e wil l  assum e tha t  th e input s t o 
th e networ k ar e featur e vector s representin g difteren t 
exemplars ,  an d tha t  th e network s output s ar e activatio n 
pattern s tha t  represen t  particula r  classificatio n decisions .  I n 
training ,  th e networ k i s presente d th e exampl e pattern s an d 
learnin g proceed s throug h incrementa l  adjustmen t  o f  weight s 
i n respons e t o erro r  signal s derive d fro m outpu t  errors .  Th e 
networ k mus t  find a  se t  o f  weight s whic h singl y satisfie s (i f 
possible )  al l  patterns ,  suc h tha t  w h e n presente d wit h a n 
input ,  th e activatio n flo w throug h th e networ k produce s th e 
correc t  output . 

Such a  networ k woul d lear n definin g characteristic s onl y 
i n exceptiona l  cases .  Thu s i t  sit s happil y wit h th e rejectio n 
of  a  definitiona l  story .  Unbounde d categor y space s emerg e if , 
as i s mos t  frequently  th e case ,  unit s hav e sigmoida l 
activatio n function s rathe r  tha n simpl e thresholds .  Sigmoi d 
function s induc e smoot h disti-ibution s ove r  th e instanc e 
spac e i n a  w a y tha t  i s analogou s t o G C M. 

Mor e subtl e i s th e relationshi p t o Wittgenstein' s othe r 
tw o claims .  Th e ne t  "learn s examples" ,  albei t  i n a  loos e 
sense .  Whil e learnin g i s drive n b y examples ,  th e actua l 
example s themselve s hav e n o privilege d statu s fo r  th e 
networ k a s the y woul d fo r  a  syste m wit h discret e exempla r 
representations .  Th e ne t  migh t  respon d equall y strongl y an d 
accuratel y t o pattern s i t  ha s neve r  see n before .  Th e leas t 
straightforwar d issu e i s whethe r  o r  no t  suc h network s extrac t 
schemas o r  essence s i n orde r  t o solv e thei r  task . 
Uncontroversially ,  suc h network s ca n an d wil l  exploi t 
statistica l  regularitie s i n trainin g sets ;  th e questio n is ,  doe s 
thi s amoun t  t o schem a abstraction ,  a s ha s frequently  bee n 
suggeste d (e.g. ,  Bechte l  &  Abrahamsen ,  1991) ? W e thin k 
not . 

Whil e ther e ar e systemati c connection s betwee n prototyp e 
theorie s whic h bas e classificatio n similarit y t o th e centra l 
tendenc y (e.g. ,  th e "averag e item" )  an d linea r  discriminan t 
function s (se e Langley ,  1996) ,  thes e connection s d o no t  hol d 
generally .  Multi-laye r  network s re-represen t  th e inpu t  i n 
whateve r  fashio n enable s th e solutio n o f  th e proble m an d th e 
resultan t  hidde n laye r  representation s nee d i n n o wa y b e 
interpretabl e a s "schemata" .  Furthermore ,  th e exten t  t o 
whic h anythin g resemblin g extractio n o f  statistica l 
regularitie s happen s a t  al l  i s  determine d b y th e network' s 
resources .  Single-laye r  o r  multi-laye r  networks ,  give n 
sufficien t  resource s relativ e t o th e problem ,  wil l  effectivel y 
implemen t  a  "tabl e lookup" .  Thu s th e degre e t o whic h an y 
sor t  o f  "abstraction "  take s plac e o r  no t  depend s o n th e 
specific s o f  th e categor y an d th e networ k resources . 
Furthermore ,  th e networ k doe s not ,  i n fact ,  for m a 
representatio n o f  a  schema ,  eve n wher e it s behaviou r  depend s 
on extracte d regularities ,  i n th e sens e tha t  connectio n 
weight s ar e no t  readil y conceive d o f  a s representational ,  an d 
ar e bette r  viewe d a s causa l  mediator s o f  appropriat e 
activatio n flow  (Hah n &  Chater ,  1997a) . 

I n summary ,  standar d network s easil y mee t  tw o o f 
Wittgenstein' s claim s an d presen t  a  differentiate d pictur e 

wit h respec t  t o th e thir d and ,  particularly ,  th e fourth ,  th e 
issu e o f  schem a abstraction .  Clearl y though ,  absu-actio n o f 
centra l  pattern s an d regularitie s i s no t  a  necessar y featur e o f 
thei r  functioning ,  an d thu s no t  a  genera l  propert y o f  networ k 
categories . 

4.  Theor y base d views .  Th e othe r  mai n contende r  i n 
curren t  debat e abou t  conceptua l  structur e i s th e so-calle d 
theory-base d vie w (Murph y &  Medin ,  1985 ;  Med i n & 
Ortony ,  1989) .  Th e theory-base d vie w i s define d primaril y i n 
contras t  t o an y account ,  prototype -  o r  exemplar-based ,  whic h 
seek s t o groun d rea l  worl d categorie s i n term s o f  perceptua l 
similarity .  I t  emphasise s th e rol e o f  backgroun d knowledg e 
or  "theories "  i n ou r  everyda y classification ,  i n orde r  t o 
explain ,  fo r  instance ,  th e fac t  that ,  despit e stron g perceptua l 
similarities ,  w e d o no t  classif y bat s a s birds . 

D ue t o it s lac k o f  computationa l  explicitnes s th e theory -
base d vie w i s no t  tha t  eas y t o alig n wit h Wittgenstein' s 
claims .  Give n th e widesprea d rejectio n o f  th e definitiona l 
accoun t  o f  conceptua l  structur e i n curren t  cognitiv e theory , 
on e mus t  assum e tha t  "theories "  ar e no t  complete ,  i.e .  allo w 
deductio n o f  classificatio n decisions ,  bu t  rathe r  onl y 
"partial" ,  tha t  i s  for m on e componen t  o f  a  complex ,  non -
deductiv e overal l  proces s (Hah n &  Chater ,  1997b) .  Thi s 
overal l  process ,  however ,  whic h coul d involv e similarity -
comparisons ,  i s no t  generall y spelle d ou t  b y advocate s o f  th e 
theory-base d view .  Th e simpl e clai m the n tha t  "'partia l 
theories "  o r  backgroun d knowledg e ar e relevan t  t o 
categorisatio n nee d no t  conflic t  wit h Wittgenstein .  Ther e i s 
no statemen t  abou t  boundedness ,  no r  i s ther e a  clai m o f 
definitiona l  features .  Thoug h th e theory-base d vie w doe s 
sugges t  tha t  learnin g an d understandin g a  categor y als o 
involve s acquirin g appropriat e backgroun d knowledge ,  thi s 
doe s no t  directl y confradic t  th e rol e o f  example s i n 
acquisitio n an d use ,  bu t  merel y suggest s a n additiona l  factor . 

Th e greates t  potentia l  fo r  conflic t  lie s i n th e issu e o f 
essence s o r  schema s governin g a  category .  Complet e 
theories ,  whic h enabl e a  deductiv e classificatio n process , 
woul d clearl y provid e essences .  Bu t  wha t  abou t  partia l 
theories ,  i.e .  h o w partia l  doe s a  theor y hav e t o b e t o no t  b e 
statin g "essences" ? Thi s i s clearl y a n issue ,  bu t  give n tha t 
th e theory-base d vie w ha s don e littl e t o provid e ful l  account s 
of  an y categorie s n o concret e answer s ar e possible .  T o th e 
exten t  though ,  tha t  to o m u c h fait h i s investe d i n th e powe r 
of  theories ,  anothe r  loo k a t  Wittgenstein' s argument s an d 
example s migh t  b e sobering . 

5.  Categorisatio n a s a  bi-directiona l  process .  W h a t  al l  o f 
th e precedin g view s hav e i n c o m m o n i s tha t  the y vie w 
categorisatio n a s a n essentiall y  unidirectiona l  process . 
Exemplar s hav e certai n feature s and/o r  certai n similaritie s 
hol d betwee n exemplars .  Ver y recen t  wor k o n categorisatio n 
has suggeste d tha t  thi s pictur e i s oversimplified .  Object s 
don' t  c o m e a s ready-mad e bundle s o f  features .  Rather ,  th e 
feature s object s ar e perceive d t o hav e ar e influence d i n par t 
by th e categorisatio n context .  I f  thi s i s s o the n similarit y 
relation s betwee n the m can' t  ye t  b e full y  determinat e either , 
and themselve s d o no t  exis t  entirel y independenti y o f  th e 
categor y level . 

Th e cas e fo r  th e flexibility  o f  featura l  description s ha s 
bee n mad e bot h o n th e basi s o f  computationa l  experience s 
wit h real-worl d stimuli(se e H a h n &  Chater ,  i n press )  whic h 
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hav e uncovere d limitation s o f  fixed,  unchangin g 
representatio n scheme s fo r  certai n A I  (Branting ,  1989 )  an d 
machin e learnin g system s (Aha ,  1992 )  an d fro m recen t 
experimenta l  wor k wit h novel ,  artificia l  stimul i  (Schyns , 
Goldston e &  Thibaut ,  i n press ;  Schyn s &  Roder ,  1997) .  I n 
thes e experiments ,  th e decompositio n o f  a n objec t  int o 
componen t  part s i s directl y affecte d b y th e classification s 
require d o f  participant s i n a  categor y learnin g task . 

Thes e issue s ar e t o s o m e exten t  independen t  o f 
Wittgenstein' s concerns ,  bu t  th e rejectio n o f  unchangin g 
representatio n scheme s conflict s wit h definitiona l  accounts , 
and th e influence s o f  th e categorisatio n tas k resonat e wit h 

Wittgenstein' s emphasi s o n "use" . 

Is there really a single account? 

Contrastin g th e substantiv e conten t  o f  Wittgenstein' s 
argument s wit h th e leadin g model s an d perspective s i n 
curren t  categorisatio n researc h demonstrate s clearl y th e 
continuin g relevanc e o f  th e issue s h e raised .  Wher e conflict s 
arise ,  however ,  i t  i s  no t  immediatel y clea r  w h o i s right . 
Ther e i s n o spac e her e t o revie w al l  relevan t  evidence ,  bu t 
we woul d lik e t o clai m tha t  Wittgenstein' s detaile d 
argument s shoul d a t  leas t  giv e paus e fo r  thought . 

Reviewin g thes e variou s model s an d accounts ,  on e can' t 
hel p bu t  thin k tha t  most ,  possibl y all ,  m a k e som e 
importan t  point .  Backgroun d knowledg e ofte n doe s hav e a 
rol e t o play ;  nevertheles s similarit y continues  t o allure ;  an d 
th e argument s fo r  flexibility  an d top-dow n influence s see m 
compelUn g too .  O n e feel s onesel f  pushe d toward s th e 
inevitabl e conclusio n o f  undergraduat e essay s o n conceptua l 
structure :  tha t  ther e i s a  littl e bi t  o f  trut h i n al l  accounts . 
Thi s i s glib ;  bu t  migh t  i t  no t  als o b e accurate ? 

Lik e thes e fragmentar y insights ,  Wittgenstein' s argument s 
bear  d o w n o n an y all-encompassin g vie w o f  categor y 
structure .  Together ,  th e tw o appea r  t o effectivel y explod e th e 
ide a o f  th e categor y a s a  unitar y theoretica l  instrument :  h o w 
likel y i s i t  that ,  eve n i f  categorie s aren' t  definin g features , 
share d essence s o r  s o m e othe r  c o m m o n threa d runnin g 
through ,  tha t  ther e i s a  fundamenta l  unit y i n al l  categories ? 
Tha t  clea r  cu t  m e m b e r s al l  hav e highe r  withi n categor y 
similarit y tha n betwee n categor y similarit y (a s predicte d b y 
G C M)  o r  tha t  al l  ar e base d o n partia l  theories ,  an d s o on ? 

Natura l  languag e categorie s an d namin g i s ou r  prim e 
categorisatio n behaviou r  -  ar e th e product s o f  collectives , 
not  individuals .  The y develo p ove r  tim e an d ar e subjec t  t o 
diachroni c accidents .  Al l  o f  whic h migh t  reasonabl y b e 
expecte d t o pu t  a  boun d o n whateve r  systematicity ,  a t 
whateve r  level ,  w e migh t  hop e t o find.  I f  categor y structure s 
ar e lik e this ,  the n th e namin g behaviou r  o f  th e individua l 
must  t o s o m e exten t  follow ,  denyin g cohesio n eve n a t  th e 
leve l  o f  processing .  I f  categor y structur e i s variable ,  the n 
processin g to o migh t  b e exp)ecte d t o b e th e produc t  o f 
multiple ,  eve n competin g influences . 

We hav e undoubtedl y mad e grea t  step s forwar d b y 
developin g an d testin g constraine d models .  Bu t  whe n w e 
paus e t o loo k mor e a t  th e untidines s o f  ou r  rea l  worl d 
categories ,  Wittgenstein' s scepticis m abou t  categor y 
structur e doe s no t  see m t o find  an y happ y resolutio n i n 
unitar y account s o f  cognitiv e processing .  Th e dee p question s 
he pose s loo m larg e still . 
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