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A Composit e M o d e l  o f  Concep t  Representatio n 

Paul Davidsson 
Departmen t  o f  Compute r  Science ,  Lun d University ,  Bo x 118 ,  S-22 1 0 0 Lund ,  Swede n 

paul.davidssonCdna.1th.s e 

Many differen t  approache s t o representin g concept s ha s bee n 
suggested ,  e.g. ,  rule -  an d exemplar-base d description s an d 
neura l  networks .  Thi s diversit y ha s le d t o disagreemen t  abou t 
whic h typ e o f  representatio n i s th e mos t  appropriate .  H o w -
ever ,  th e genera l  opinio n seem s t o b e tha t  a  singl e on e o f  thes e 
i s sufficien t  t o captur e mos t  relevan t  aspect s o f  a  concept .  Thi s 
stat e o f  affair s migh t  b e satisfyin g i f  w e onl y wante d t o us e an d 
lear n concept s i n restricte d domains .  However ,  i t  i s  no t  suffi -
cien t  whe n dealin g wit h autonomou s agents ,  natura l  o r  artifi -
cial ,  actin g i n th e rea l  world ,  sinc e the y nee d concept s t o serv e 
multipl e functions .  Bu t  whic h ar e thes e function s an d h o w d o 
the y influenc e th e representatio n o f  concepts ? 

The Functions of Concepts 

I t  i s  possibl e t o distinguis h severa l  function s o f  concepts , 
some o f  the m are :  (i )  Stabilit y  functions ,  concept s giv e ou r 
wori d stabilit y  i n th e sens e tha t  w e ca n compar e th e presen t 
situatio n wit h simila r  pas t  experiences .  Actually ,  ther e ar e 
tw o type s o f  stabilit y  functions ,  intrapersona l  an d interper -
sonal .  Intrapersona l  stabilit y  i s  th e basi s fo r  comparison s o f 
cognitiv e state s withi n a n agent ,  wherea s interpersona l  stabil -
it y  i s  th e basi s fo r  comparison s o f  cognitiv e state s betwee n 
agents ,  (ii )  Cognitiv e economica l  functions ,  b y partitionin g 
th e se t  o f  object s i n th e worl d int o categories ,  i n contras t  t o 
alway s treatin g eac h individua l  entit y separately ,  w e decreas e 
th e amoun t  o f  informatio n w e mus t  perceive ,  learn ,  remem -
ber ,  communicat e an d reaso n about ,  (iii )  Linguisti c functions , 
provide s semantic s fo r  linguisti c entities ,  s o tha t  the y ca n b e 
translate d an d synonym y relation s b e revealed ,  (iv )  Meta -
physica l  functions ,  ar e thos e tha t  determin e wha t  make s a n 
entit y a n instanc e o f  a  particula r  category ,  (v )  Epistemologi -
cal  functions ,  ar e thos e tha t  determin e h o w w e decid e whethe r 
th e entit y i s a n instanc e o f  a  particula r  categor y (cf .  percep -
tua l  categorization) ,  (vi )  Inferentia l  functions ,  concept s allo w 
us t o infe r  non-perceptua l  informatio n fro m th e perceptua l  in -
formatio n w e ge t  fro m perceivin g a n entity . 

A Novel Framework for Composite Concepts 

Most  presen t  model s o f  concept s concer n representation s t o 
be use d i n som e categorizatio n task .  Thus ,  the y ca n b e sai d t o 
serv e a n epistemologica l  function .  Wha t  w e nee d i s a  richer 
composit e representatio n that ,  i n som e way ,  i s structure d ac -
cordin g t o th e function s o f  th e concep t  t o b e represented .  M y 
candidat e fo r  suc h a  representatio n contain s five  components : 
th e interna l  an d th e externa l  designator ,  th e epistemological . 

th e metaphysical ,  an d th e inferentia l  components .  I  argu e tha t 
thi s composit e structur e enable s concept s t o serv e al l  th e func -

tion s Uste d earlier .  Th e las t  thre e suppor t  th e function s indi -
cate d b y thei r  names ,  th e interna l  designato r  support s th e in -
trapersona l  stability ,  an d th e externa l  designato r  support s bot h 
th e interpersona l  stabilit y  an d th e linguisti c function. ^ 

Let  u s illustrat e th e composit e representatio n b y th e cate -
gor y "chair" .  Fo r  th e externa l  designato r  i t  i s  natura l  t o choos e 
"chair "  (give n tha t  th e agen t  communicate s i n English) .  Th e 
choic e o f  th e interna l  designator ,  o n th e othe r  hand ,  i s  entirel y 
up t o th e agent ,  i t  shoul d b e a s convenien t  an d effectiv e a s 
possibl e fo r  th e agent .  Th e epistemologica l  componen t  coul d 
fo r  instanc e b e a  3- D mode l  o f  a  prototypica l  chair ,  bu t  an y 
representatio n tha t  ca n b e use d b y th e perceptua l  syste m t o 
successfull y identif y member s o f  th e categor y woul d b e ade -
quate .  Sinc e perceptua l  classificatio n ofte n i s dependen t  o f  th e 
situation ,  i t  migh t  b e convenien t  t o hav e mor e tha n on e epis -
temologica l  representation .  Similarly ,  i t  i s  usefu l  t o hav e sev -
era l  externa l  designator s i n domain s wher e man y communica -
tio n language s ar e used .  Th e metaphysica l  componen t  define s 
tha t  somethin g i s a  chai r  i f  i t  coul d sea t  on e person .  Finally , 
th e inferentia l  componen t  represent s th e fact s tha t  a  chai r  usu -
all y ha s fou r  legs ,  i s  ofte n mad e o f  woo d an d s o on .  Ther e ar e 
no shar p distinction s betwee n wha t  type s o f  informatio n i s in -
clude d i n thes e components .  The y m a y eve n contai n redun -
dant  information ,  e.g. ,  beside s bein g a  par t  o f  th e epistemo -
logica l  component ,  th e fac t  tha t  chair s hav e leg s i s a  natura l 
par t  o f  th e inferentia l  component .  However ,  th e fac t  i s  no t  rep -
resente d i n th e sam e wa y i n thes e components .  Fo r  instance , 
i t  ma y b e implicitl y  represente d i n a  3- D mode l  fo r  th e epis -
temologica l  componen t  an d explicitl y  represente d i n a  logic -
base d notatio n fo r  th e inferentia l  component . 

Dependin g o n th e situation ,  th e composit e categor y repre -
sentatio n i s activate d i n differen t  ways .  Externa l  stimul i  i n th e 
for m o f  direc t  perceptio n o f  object s activate s th e concep t  vi a 
th e epistemologica l  component .  I f  th e externa l  stimulu s i s o n 
th e linguisti c  level ,  a s whe n communicatin g wit h othe r  agents , 
th e concep t  i s  accesse d vi a th e externa l  designator .  Finally ,  i f 
th e stimulu s i s internal ,  i.e. ,  whe n th e agen t  i s  reasoning ,  th e 
concep t  i s  accesse d vi a th e interna l  designator . 

To su m up ,  concept s shoul d no t  onl y b e use d fo r  som e lim -
ite d classificatio n task ,  the y shoul d provid e th e basi s fo r  mos t 
of  a n agent' s cognitiv e tasks . 

'  A  mor e detaile d descriptio n o f  thi s mode l  i s  provide d i n m y Ph D 
thesi s "Autonomou s Agent s an d th e Concep t  o f  Concepts "  (1996) . 

749 


	cogsci_1996_749



