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Introductio n Evidenc e fo r  necessar y connection s 

Counterexample s pla y a  centra l  rol e i n psychologica l  an d 
philosophica l  researc h o n concepts .  Th e mai n argumen t 
agains t  th e classica l  theor y o f  concept s i s  tha t  i t  i s  no t 
possibl e t o c o m e u p wit h a  se t  o f  necessar y an d sufficien t 
propertie s tha t  ar e tru e o f  al l  exemplar s o f  a  give n kin d o f 
thing .  Thus ,  th e fac t  tha t  a  do g wit h thre e leg s i s stil l  a  do g 
i s take n t o b e a  crucia l  counterexampl e t o an y proposa l  tha t 
state s tha t  ou r  concep t  o f  dog s i s suc h tha t  havin g 4  leg s i s 
considere d t o b e a  necessar y propert y o f  dogs .  Similarly , 
th e fac t  tha t  a  do g tha t  doesn' t  bar k (becaus e h e ha s 
laryngiti s o r  defectiv e voca l  chords )  i s  nevertheles s 
conceive d o f  a s bein g a  dog ,  i s  take n t o b e a  crucia l 
counterexampl e t o an y proposa l  tha t  state s tha t  ou r  concep t 
of  dog s i s suc h tha t  th e abilit y  t o bar k i s considere d t o b e a 
necessar y propert y o f  dogs .  A s i s  wel l  known ,  w e ca n 
continu e i n thi s manne r  t o provid e counterexample s agains t 
jus t  abou t  an y propert y tha t  i s  propose d t o b e conceive d o f 
as bein g a  necessar y propert y o f  a  give n kin d o f  thing .  Thi s 
typ e o f  reasonin g constitute s th e centra l  argumen t  agains t 
th e classica l  theor y o f  concepts,  an d a n importan t 
motivatio n fo r  considerin g concept s t o b e prototypes . 
Counterexample s o f  th e sor t  considere d abov e hav e bee n 
interprete d a s demonstratin g tha t  ou r  concep t  o f  th e kind 
dog coul d no t  represen t  havin g fou r  leg s a s a  necessar y 
propert y o f  bein g a  dog .  Instead ,  i t  i s  posite d tha t  four -
leggednes s i s  represente d a s merel y a  typica l  propert y o f 
dogs . 

Ther e i s a n alternativ e t o thi s conclusion ,  however . 
The alternativ e i s tha t  ou r  conceptua l  system s do ,  i n fact , 
represen t  a  necessar y relationshi p a s holdin g betwee n bein g 
a do g an d bein g four-legged ,  an d tha t  ou r  conceptua l 
system s trea t  instance s o f  three-legge d dog s a s exceptions . 
I t  i s a n empirica l  questio n whethe r  ou r  conceptua l  system s 
trea t  three-legge d dog s a s evidenc e tha t  havin g fou r  leg s i s 
merel y a  typica l  propert y o f  dog s an d thu s d o no t  represen t 
a necessar y connectio n a s holdin g betwee n th e propert y o f 
bein g a  do g an d havin g fou r  legs ,  o r  i f  ou r  conceptua l 
system s represen t  a  necessar y connectio n betwee n bein g a 
dog an d havin g fou r  leg s an d trea t  three-legge d dog s a s 
exceptions .  I n thi s paper ,  I  presen t  evidenc e tha t  counte r  t o 
th e assumptio n implici t  i n al l  previou s researc h o n 
conceptua l  representation ,  ou r  conceptua l  system s do ,  i n 
fact ,  trea t  certai n entitie s a s exceptiona l  exemplars .  Th e 
notio n o f  a n exceptio n requires ,  (i )  tha t  w e represen t  a  rule -
lik e o r  necessar y connection s betwee n bein g a  certai n kin d 
of  thin g an d som e property ,  an d (ii )  tha t  a n exempla r  ca n b e 
considere d t o b e tha t  kin d o f  thing ,  bu t  nevertheles s lac k th e 
propert y i n question . 

I n thi s section ,  I  provid e thre e type s o f  evidenc e tha t  sho w 
tha t  w e represen t  necessar y connection s betwee n th e 
propert y o f  bein g a  do g an d havin g fou r  legs ,  an d th e 
propert y o f  bein g a  chai r  an d fo r  bein g fo r  sittin g on , 
despit e th e fac t  tha t  w e acknowledg e tha t  ther e ar e dog s tha t 
hav e thre e leg s an d tha t  ther e ar e chair s tha t  ar e no t  fo r 
sittin g on .  A s wil l  b e obvious ,  thi s typ e o f  evidenc e i s 
availabl e fo r  indefinitel y m a n y type s o f  thing s an d 
propertie s an d I'v e chose n thes e example s simpl y fo r  th e 
purpos e o f  illustration . 

Generic statements 
S o me evidenc e tha t  ou r  c o m m o n sens e conceptio n o f 

thing s lik e dog s an d chair s contai n necessar y connection s t o 
certai n propertie s come s fro m generi c sentence s suc h a s (1 ) 

and (2). l  Sentence s suc h a s thes e ca n b e use d t o expres s 
thought s tha t  hav e content s suc h a s thos e i n (1' )  an d (2') , 
whic h clearl y displa y th e necessar y connectio n w e conceiv e 
of  a s holdin g betwee n bein g a  do g an d havin g fou r  legs ,  o r 
bein g a  chai r  an d bein g fo r  sittin g on .  Thes e propertie s ar e 
see n a s bein g presen t  simpl y i n virtu e o f  th e thing s bein g 
th e kind s o f  thing s the y are .  Thi s contrast s sharpl y wit h 
case s i n whic h th e relationshi p betwee n bein g a n instanc e o f 
a certai n kin d an d a  propert y i s  conceive d o f  a s bein g 
contingent ,  eve n i f  th e propert y i s  typica l  o f  th e kind  o f 
thin g i n question .  Thus ,  w e canno t  expres s th e latte r  typ e o f 
relationshi p i n a  paralle l  for m (3)-(4) ,  an d insofa r  a s w e 
m ay b e abl e t o us e suc h sentences ,  the y canno t  b e 
understoo d a s expressin g th e thought s give n i n (3' )  an d (4') , 
whic h w e regar d t o b e false . 

(1) Chairs are for sitting on. 
(1' )  Chairs ,  i n virtu e o f  bein g chairs ,  ar e fo r  sittin g on . 
(2 )  Dog s ar e four-legged . 
(2' )  Dogs ,  i n virtu e o f  bein g dogs ,  hav e fou r  legs . 
(3 )  *Chair s ar e wooden . 
(3' )  *Chairs ,  i n virtu e o f  bein g chairs ,  ar e wooden . 
(4 )  *Dog s ar e brown . 
(4' )  *Dogs ,  i n virtu e o f  bein g dogs ,  ar e brown . 

Thus, generic sentences such as (1) and (2) provide 
evidenc e tha t  ou r  conceptua l  system s represen t  a  rule-lik e o r 

^  I t  i s  importan t  t o not e tha t  no t  al l  sentence s wit h a  surfac e 
for m o f  thi s sor t  ca n expres s th e typ e o f  relationshi p 
discusse d here .  I t  i s  no t  importan t  fo r  ou r  purpose s tha t 
ther e i s no t  a  one-to-on e correspondenc e betwee n surfac e 
form s o f  thi s sor t  an d th e type s o f  meaning s the y express . 
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necessar y relatio n betwee n bein g a  certai n kin d o f  thin g an d 

havin g certai n properties . 

Explanation of one property in terms of the other 

A secon d typ e o f  evidenc e tha t  show s tha t  w e conceiv e 
of  ther e bein g necessar y relation s betwee n bein g a  certai n 
kin d o f  thin g an d havin g certai n propertie s i s tha t  w e ca n 
explai n th e presenc e o f  certai n propertie s i n a n entit y b y 
citin g th e kin d o f  thin g th e entit y is .  Fo r  example ,  i f 
someon e point s a t  a n entit y an d ask s a  questio n suc h a s (5 ) 
or  (6) ,  w e find  tha t  a n answe r  suc h a s (7 )  o r  (8 )  i s 
appropriat e an d explanatory .  Not e tha t  thoug h th e question s 
m ay strik e u s a s unlikely ,  o r  a  littl e odd ,  give n tha t  the y ar e 
asked ,  ther e ar e certai n answer s tha t  w e fin d appropriat e an d 
explanatory ,  an d other s not .  Onl y thos e answer s tha t  cit e 
propertie s o r  kind s whic h ar e conceive d o f  a s bein g i n a 
necessar y relationshi p t o th e explanand a ar e judge d t o b e 
appropriat e o r  explanatory ,  wherea s thos e answer s tha t  cit e 
propertie s o r  kind s tha t  ar e i n a  contingen t  relatio n t o th e 
explanand a ar e no t  judge d t o b e appropriat e o r  explanator y 
(7a-b )  (8a-b) ,  eve n i f  the y happe n t o mentio n a  propert y tha t 
i s  typicall y tru e o f  th e kin d o f  thin g i n question . 

(5) Why can you sit on that ? (pointing to a chair) 
(6 )  W h y doe s tha t  hav e fou r  legs ? (pointin g t o a  dog ) 
(7 )  Becaus e i t  i s  a  chair . 
(7a )  Becaus e i t  i s  brown . 
(7b )  Becaus e i t  i s  furniture . 
(8 )  Becaus e i t  i s  a  dog . 
(8a )  Becaus e i t  i s  brown . 
(8b )  Becaus e i t  i s  a n animal . 

These facts show that we conceive of there being necessary 
relation s betwee n bein g a  certai n kin d o f  thin g an d havin g 
certai n propertie s an d thu s ca n explai n th e presenc e o f  on e 
propert y b y citin g th e othe r  property .  I n case s i n whic h w e 
don' t  understan d ther e t o b e a  necessar y relatio n betwee n 
properties ,  th e presenc e o f  on e propert y canno t  b e 
accounte d fo r  b y referenc e t o th e othe r  property . 

Redundancy effects in prenominal modification 
A thir d typ e o f  evidenc e tha t  show s tha t  ou r  conceptua l 

system s represen t  certai n necessar y relation s betwee n bein g 
a certai n kin d o f  thin g an d havin g certai n propertie s come s 
fro m redundanc y effect s i n prenomina l  modification .  I n 
case s i n whic h w e conceiv e o f  ther e bein g a  necessar y 
connectio n betwee n a  certai n kin d o f  thin g an d a  certai n 
property ,  prenomina l  modificatio n o f  th e kin d b y th e 
propert y engender s a  feelin g o f  redundanc y (9) .  I n contrast , 
i f  th e modificatio n i s b y a  propert y tha t  i s  conceive d o f  a s 
bein g onl y contingentl y relate d t o th e kind ,  the n n o 
redundanc y i s engendered ,  eve n i f  th e propert y i s typica l  o f 
th e kin d i n questio n (10) . 

(9) A four-legged dog is barking. 
(10 )  A  re d appl e i s o n th e table . 

There is a sense in which our conceptual systems assume 
tha t  dog s hav e fou r  legs ,  an d therefore ,  whe n do g i s 

modifie d b y four-legged ,  ther e i s a  feelin g o f  redundancy . 
I n contrast ,  ou r  conceptua l  system s d o no t  assum e tha t 
bein g a n appl e implie s bein g red ,  eve n i f  mos t  apple s ar e 
red ,  an d therefore ,  ther e i s n o feelin g o f  redundanc y whe n 
appl e i s modifie d b y red .  Thes e fact s provid e furthe r 
evidenc e tha t  ou r  conceptua l  system s distinguis h propertie s 
tha t  ar c conceive d o f  a s bein g necessar y consequence s o f 
bein g a  certai n kin d o f  thin g fro m propertie s whic h ar e 
conceive d o f  a s merel y bein g typica l  o f  tha t  kin d o f  thing . 

The need for exceptions 

We seem to have arrived at a paradox. On the one hand, 
ther e i s evidenc e tha t  w e conceiv e o f  ther e bein g necessar y 
connection s betwee n thing s lik e bein g a  do g an d bein g four -
legged ,  whil e o n th e othe r  hand ,  w e find  n o proble m i n 
conceivin g o f  th e existenc e o f  three-legge d dogs .  Ther e ar e 
onl y thre e way s ou t  o f  th e paradox .  W e coul d rejec t  th e 
validit y o f  th e first  conclusion ,  th e validit y o f  th e secon d 
conclusion ,  o r  find  som e wa y i n whic h w e ca n hol d ont o 
bot h conclusions .  Ther e doe s no t  see m t o b e an y 
compellin g reaso n t o questio n th e validit y o f  eithe r 
conclusion .  The y bot h res t  o n stron g intuitions .  Thus ,  wha t 
i s calle d fo r  i s  a  wa y o f  thinkin g abou t  th e dat a tha t  woul d 
allo w u s t o hol d ont o bot h conclusion s whil e avoidin g th e 
contradictio n tha t  seem s inheren t  i n them . 

O ne wa y i n whic h thi s ma y b e possibl e i s t o regar d 
case s i n whic h a  putativel y necessar y propert y i s lackin g a s 
bein g exception s i n som e sense .  Crucially ,  th e exceptiona l 
statu s o f  thes e cases ,  an d thu s th e lac k o f  th e putativel y 
necessar y property ,  mus t  deriv e fro m somethin g othe r  tha n 
thei r  bein g th e kin d o f  thin g the y are .  I f  thi s wer e th e case , 
one coul d maintai n tha t  w e d o conceiv e o f  ther e bein g a 
necessar y connectio n betwee n bein g a  do g an d havin g fou r 
legs ,  bu t  tha t  w e ar e willin g t o allo w tha t  dog s migh t  no t  b e 
four-legge d fo r  reason s othe r  tha n thei r  bein g dogs .  A s 
such ,  n o contradictio n woul d aris e a s w e woul d no t  b e 
predicatin g incompatibl e propertie s o f  dogs .  Four -
leggednes s woul d b e predicate d o f  dog s i n virtu e o f  thei r 
bein g dogs ,  wherea s three-leggednes s woul d b e predicate d 
of  dog s i n virtu e o f  somethin g othe r  tha n thei r  bein g dogs . 

Thi s is ,  i n fact ,  th e solutio n tha t  ou r  cognitiv e system s 
see m t o embody .  Evidenc e fo r  thi s solutio n come s fro m 
sentence s suc h a s (11 )  an d (12) . 

(11) Dogs are four legged, but/however/though these 
dog s hav e onl y thre e legs . 
(11' )  #  Dog s ar e fou r  legged ,  an d thes e dog s hav e onl y thre e 
legs . 
(12 )  Chair s ar e fo r  sittin g on ,  but/however/thoug h yo u 
can' t  si t  o n thes e chairs . 
(12' )  #  Chair s ar e fo r  sittin g on ,  an d yo u can' t  si t  o n thes e 
chairs . 

These sentences transparently express the fact that we 
conceiv e o f  certai n propertie s a s followin g a s a  consequenc e 
of  bein g a  certai n kin d o f  thin g whil e recognizin g tha t  ther e 
coul d b e som e instance s o f  th e kin d i n questio n tha t  ar e 
exceptiona l  i n tha t  the y fai l  t o hav e th e propert y i n question . 
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The fac t  tha t  th e instance s tha t  lac k th e necessar y propert y 
ar e conceive d o f  a s bein g exceptiona l  i s  highlighte d b y th e 
fac t  tha t  th e us e o f  a  conjunctio n suc h a s and ,  whic h doc s 
not  confe r  exceptiona l  statu s t o tha t  whic h follows , 
engender s a  sens e o f  oddnes s an d conlradictorines s t o ih c 
sentence s (IT )  (12') .  Notic e furthe r  tha t  th e existenc e o f 

th e exceptiona l  exemplar s crie s ou t  fo r  explanation .  W e 
fee l  tha t  sentence s suc h a s (11 )  an d (12 )  shoul d b e followe d 
by a n explanatio n whic h give s th e reaso n wh y th e 
exceptiona l  exemplar s lac k th e propert y the y shoul d hav e i n 
virtu e o f  bein g th e kind s o f  thing s the y are .  Importantly , 
neithe r  three-leggedness ,  no r  lac k o f  sitability ,  unlik e th e 
four-leggednes s o f  a  do g o r  sitabilit y  o f  a  chair ,  ca n b e 
explaine d b y citin g th e kin d o f  thin g th e entit y is .  Thus , 
wherea s (7 )  an d (8 )  ar e appropriat e answer s t o (5 )  an d (6) , 
(7 )  an d (8 )  ar e no t  appropriat e answer s t o (13 )  an d (14) . 
Instead ,  th e lac k o f  sitabilit y  i n a  chai r  o r  lac k o f  four -
leggednes s i n a  do g mus t  b e accounte d fo r  b y citin g a 
reaso n othe r  tha n th e entit y bein g a  chai r  o r  a  dog . 

(13) Why can't you sit on that? (pointing to a chair you 
can' t  si t  on ) 
(14 )  W h y doe s tha t  hav e thre e legs ? (pointin g t o a  do g 
wit h thre e legs ) 

Because the lack of four-leggedness of a dog, or the lack of 
sitabilit y  o f  a  chair ,  ar e no t  conceive d o f  a s bein g du e t o th e 
entit y bein g a  do g o r  a  chair ,  bu t  ar e conceive d o f  a s bein g 
due t o somethin g othe r  tha n th e entit y bein g a  do g o r  a 
chair ,  th e three-leggednes s o f  som e dogs ,  o r  th e lac k o f 
sitabilit y  o f  som e chair s i s no t  treate d b y ou r  conceptua l 
system s a s providin g evidenc e agains t  th e conceptio n tha t 
dogs ,  i n virtu e o f  bein g dogs ,  hav e fou r  legs ,  o r  tha t  chairs , 
i n virtu e o f  bein g chairs ,  ar e fo r  sittin g on . 

Thes e fact s sho w tha t  th e apparen t  parado x tha t  w e 
starte d wit h i s exactl y that .  Ou r  conceptua l  system s do ,  i n 
fact ,  represen t  necessar y connection s betwee n bein g a 
certai n kin d o f  thin g an d havin g som e property ,  however , 
the y ar e als o capabl e o f  treatin g instance s whic h lac k th e 
necessar y propert y i n questio n a s exception s becaus e th e 
lac k o f  th e necessar y propert y i n thes e exemplar s i s 
conceive d o f  a s bein g du e t o factor s othe r  tha n th e 
exemplar s bein g th e kind s o f  thing s the y are . 

Implications 

Methodological lesson 
The foregoin g suggest s tha t  th e c o m m o n metho d o f 

tryin g t o determin e th e necessar y an d contingen t  propertie s 
of  ou r  conceptua l  representation s o n th e basi s o f  th e 
conceivabilit y  o f  som e propert y bein g tru e an d no t  tru e o f 
exemplar s i n al l  possibl e world s i s flawe d becaus e i t 
assumes ,  wrongly ,  tha t  ther e ar e no t  othe r  factor s tha t  migh t 
be responsibl e fo r  th e lac k o f  a  propert y tha t  i s  conceive d 
of ,  an d represente d as ,  bein g a  necessar y consequenc e o f 
bein g a n instanc e o f  tha t  kin d o f  thing .  W h a t  suc h intuition s 
sho w i s tha t  ther e ar e relativel y fe w limit s o n wha t  i s 
conceivable ,  however ,  suc h intuition s d o no t  displa y th e 
manner  i n whic h thing s become s conceivable .  Th e four -

leggednes s o f  dog s i s conceive d o f  a s simpl y bein g tru e i n 
virtu e o f  ou r  conceptio n o f  dogs ,  wherea s a  propert y suc h a s 
th e three-leggednes s o f  dog s i s concewabl e onl y b y 
imajiinin g som e facto r  o r  se t  o f  factor s othe r  tha n th e entit y 
bein g a  do g i n virtu e o f  whic h th e do g i s three-legged . 
Conceivability ,  a s such ,  i s to o wea k a  too l  t o investigat e th e 
structur e o f  ou r  conceptua l  representation s becaus e i t  doe s 
not  distinguis h wha t  i s conceive d simplicite r  fro m tha t 
whic h i s conceivabl e bu t  instea d involve s combination . 
Conceivabilit y  does ,  o f  course ,  pu t  importan t  constraint s o n 
theorie s o f  conceptua l  combination . 

Necessary connections are not established on 

purel y empirica l  g r o u n d s 
If ,  a s ha s bee n argued ,  w e d o establis h necessar y 
connection s betwee n concepts ,  i t  raise s th e importan t 
questio n o f  h o w i t  i s  tha t  w e d o this .  Clearl y suc h 
connection s canno t  b e establishe d o n empirica l  o r  statistica l 
ground s because ,  a s i s wel l  known ,  empirica l  an d statistica l 
evidenc e ca n neve r  underwrit e conclusion s o f  necessity . 
Befor e speculatin g abou t  h o w w e d o establis h necessar y 
connections ,  I  wan t  t o presen t  explici t  evidenc e tha t  th e 
necessar y connection s tha t  ar e establishe d betwee n concept s 
ar e no t  establishe d upo n th e basi s o f  solel y statistica l  o r 
empirica l  means . 

The contras t  betwee n sentence s suc h a s (2 ) 
(reproduce d her e a s (15) )  an d (16 )  help s m a k e thi s point . 
As discusse d earlier ,  (15 )  expresse s wha t  w e conceiv e o f  a s 
bein g a  tru e generi c fac t  abou t  dogs .  Becaus e th e statemen t 
expresse s wha t  w e conceiv e o f  a s a  necessar y connectio n 
betwee n th e propert y o f  bein g a  do g an d bein g four-legged , 
th e fac t  tha t  ther e exis t  som e dog s tha t  ar e three-legge d fo r 
reason s othe r  tha n bein g a  do g doe s no t  rende r  th e sentenc e 
false .  I n contrast ,  (16 )  i s a n extensiona l  statemen t  tha t 
expresse s a  particula r  fac t  abou t  dog s whic h i s fals e becaus e 
not  al l  dog s ar e fou r  legged ,  som e ar e three-legged . 
Furthermore ,  eve n i f  ther e di d no t  exis t  an y three-legge d 
dogs ,  i t  woul d b e impossibl e t o m a k e a  statemen t  suc h a s 
(16 )  withou t  qualifyin g i t  i n som e way ,  fo r  example ,  a s i n 
(16') .  Thi s i s becaus e (16) ,  unlike ,  (15 )  i s a  statemen t  abou t 
th e extensio n o f  th e concep t  D O G,  an d on e coul d neve r 
make a  statemen t  abou t  ever y instanc e o f  a  give n kin d a s 
ther e are ,  i n principle ,  indefinitel y m a n y instance s o f  an y 
kind . 

(15) Dogs are four-legged. 
(16 )  Al l  dog s ar e four-legged . 
(16' )  Al l  th e dogs ,  observe d u p t o thi s poin t  i n history ,  hav e 
bee n four-legged . 
(17 )  Ninet y percen t  o f  dog s ar e four-legged . 

Similarly, all explicitly statistical quantified statements such 
as (17) ,  ca n onl y b e m a d e wit h qualification ,  a s the y ca n 
onl y b e truthfull y asserte d o f  som e particula r  se t  o f 
exemplar s whic h exis t  a t  som e particula r  set s o f  time s an d 
places .  I n contrast ,  (15 )  ca n b e sai d withou t  qualification , 
becaus e i t  expresse s a  fac t  tha t  w e conceiv e o f  bein g tru e o f 
dog s i n simpl y i n virtu e o f  bein g dogs ,  rathe r  tha n a  fac t 
abou t  som e particula r  se t  o f  exemplar s whic h w e conceiv e 
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of  a s havin g th e propertie s the y d o i n virtu e o f  bein g dog s 

as wel l  a s al l  kind s o f  contingen t  fact s tha t  ar e particula r  t o 
th e instance s i n question .  Thi s contras t  betwee n ou r 
understandin g o f  generi c an d extensiona l  sentence s provide s 
explici t  evidenc e tha t  th e basi s upo n whic h w e establis h th e 
trut h o f  th e necessar y connection s expresse d i n generi c 
sentence s canno t  b e derive d solel y b y statistica l  an d 
empirica l  means . 

A formal system of knowledge for common sense 

concept ion ? 
So,  h o w i s i t  tha t  necessar y connection s betwee n 

concept s ar e established ? I t  seem s tha t  ther e ar e tw o 
option s lef t  open .  Th e firs t  i s  tha t  th e conten t  o f  al l  o f  thes e 
connection s (e.g .  betwee n dog s an d four-leggedness ,  chair s 
an d sitabiliity ,  etc.. )  ar e innatel y specifie d an d someho w 
triggere d give n appropriat e experience .  This ,  however , 
strike s m e a s extremel y implausible .  Alternatively ,  wha t 
m ay b e innat e i s a  forma l  syste m o f  knowledg e i n term s o f 
whic h w e for m c o m m o n sens e concept s b y analyzin g th e 
thing s aroun d u s i n term s o f  thi s forma l  syste m o f 
knowledge .  Fo r  th e purpose s o f  illustratin g h o w suc h a 
syste m migh t  work ,  le t  u s conside r  h o w th e forma l  syste m 
of  knowledg e tha t  constitute s knowledg e o f  Euclidea n 
geometr y i s pu t  t o us e i n reasonin g abou t  actua l  thing s i n 
th e world .  I f  w e ar e standin g a t  th e corne r  o f  a  rectangula r 
park ,  w e k n o w tha t  i t  wil l  necessaril y  tak e u s les s tim e t o 
travers e th e diagona l  t o ge t  t o th e opposit e corne r  tha n 
walkin g alon g tw o side s o f  th e par k (assumin g tha t  w e wal k 
at  a  constan t  spee d an d th e par k i s relativel y even) .  Her e w e 
hav e a n exampl e o f  h o w forma l  knowledge ,  whic h i s no t 
abou t  park s o r  walking ,  ca n nevertheles s b e applie d t o 
establis h a  fac t  abou t  park s an d walking .  Furthermore ,  th e 
necessit y tha t  w e k n o w t o hol d concernin g th e relativ e size s 
of  th e side s o f  geometrica l  figure s i s transferre d t o ou r 
reasoning s abou t  actua l  distance s o f  path s i n park s a s lon g 
as w e ar e justifie d i n applyin g th e forma l  syste m o f 
knowledg e t o thes e aspect s o f  th e rea l  world .  Thu s w e se e 
tha t  i t  i s  possibl e fo r  u s t o mak e statement s abou t  wha t  i s 
necessaril y  th e case ,  eithe r  whe n w e ar e makin g statement s 
withi n a  purel y forma l  syste m o f  knowledge ,  o r  whe n w e 
ar e usin g tha t  syste m t o reaso n abou t  certai n aspect s o f  th e 
world .  Thi s suggest s tha t  jus t  a s ther e i s a  forma l  syste m o f 
knowledg e tha t  underlie s ou r  intuition s an d reasoning s 
abou t  space ,  ther e m a y als o b e a  forma l  syste m o f 
knowledg e tha t  underlie s ou r  abilitie s t o for m c o m m o n 
sens e conception s o f  kind s o f  thing s an d allow s u s t o com e 
t o conclusion s abou t  wha t  kind s o f  connection s betwee n 
concept s ar e necessaril y  rathe r  tha n contingentl y true . 
Furthermore ,  i f  i t  i s  th e cas e tha t  ther e i s a  forma l  syste m o f 
knowledg e tha t  underlie s ou r  c o m m o n sens e conceptio n o f 
thing s an d ou r  conception s o f  necessar y connection s 
betwee n concepts ,  the n w e als o hav e a  wa y o f  accountin g 
fo r  th e normativ e aspec t  o f  th e necessar y connection s -
(e.g .  dogs ,  i n virtu e o f  bein g dogs ,  shoul d hav e fou r  legs) . 
Forma l  system s o f  knowledg e suc h a s thos e tha t  constitut e 
our  knowledg e o f  logi c o r  languag e specif y h o w w e shoul d 
reaso n o r  structur e ou r  sentences ,  no t  h o w w e actuall y do , 
as m a n y othe r  factor s affect s performance .  Fo r  a  sketc h o f 

what  thi s forma l  syste m o f  knowledg e migh t  loo k lik e se e 
Prasad a (1998a ;  1998b) . 

Representing necessary connections/exceptions. 
Th e fact s discusse d abov e sugges t  tha t  w e represen t  a 

rule-lik e necessar y relatio n betwee n bein g a  do g an d havin g 
fou r  legs ,  bu t  allo w fo r  ther e t o b e exception s i n particula r 
cases .  Thi s suggest s tha t  th e four-leggednes s o f  dog s 
shoul d b e represente d b y a  defaul t  proces s whic h ca n b e 
overridde n i f  knowledg e abou t  a  particula r  do g dictate s 
otherwise .  Default s ar e commonl y use d i n psychologica l 
research ,  however ,  the y ar e usuall y use d t o represen t 
probabilisti c  information .  Thus ,  th e defaul t  valu e fo r  th e 
colou r  o f  a n appl e migh t  b e "red "  base d o n th e fac t  tha t 
most  apple s ar e red .  Whil e thi s i s a  perfectl y legitimat e 
thin g t o do ,  ther e ar c importan t  qualitativ e difference s 
betwee n representin g probabilisti c  defaults ,  an d rule-base d 
default s tha t  involv e necessar y connections .  First ,  a s 
discusse d above ,  probabilisti c  default s ar e updatabl e o n th e 
basi s o f  furthe r  experience ,  however ,  necessar y connection s 
ar e no t  revise d i n th e fac e o f  evidenc e tha t  suggest s tha t 
the y th e propert y i n questio n i s no t  displaye d b y som e 
instance s o f  th e kin d i n question .  Second ,  probabilisti c 
default s nee d t o b e th e mos t  frequen t  valu e o f  th e propert y 
i n question ,  however ,  thi s nee d no t  b e th e cas e fo r  rule -
base d defaults .  I t  i s  eve n possibl e t o hav e th e majorit y o f 
instance s no t  displa y th e defaul t  value .  Fo r  example ,  (18 ) 
whic h ha s th e meanin g i n (18' )  i s  considere d t o b e tru e eve n 
thoug h w e kno w tha t  th e vas t  majorit y o f  chicken s nve r  liv e 
t o th e ag e o f  x  becaus e the y ar e raise d an d kille d o n poultr y 
farms . 

(18) Chickens live to be x years of age. 
(18' )  Chickens ,  i n virtu e o f  bein g chickens ,  liv e t o b e x 
year s o f  age . 

Third, as the difference in redundancy effects of (9) and 
(10 )  show ,  rule-base d default s ca n be ,  an d are ,  assume d t o 
be tru e wit h perfec t  certaint y unles s evidenc e fo r  a  differen t 
valu e i s available ,  whereas ,  probabilisti c  defaul t  ca n neve r 
be assume d wit h perfec t  certainty .  Fourth ,  i t  seem s tha t 
rule-base d default s ca n onl y b e establishe d throug h th e us e 
of  a  forma l  syste m o f  knowledge ,  however ,  probabilisti c 
default s ca n b e acquire d o n th e basi s o f  statistica l 
informatio n i n th e absenc e o f  a  forma l  syste m o f 
knowledge . 

Ther e ar e clos e parallel s betwee n th e organizatio n o f 
conceptua l  knowledg e an d th e organizatio n o f  aspect s o f 
linguisti c knowledge .  Fo r  example ,  inflectiona l 
morpholog y als o make s us e o f  defaul t  rule s tha t  ar e forme d 
throug h th e us e o f  a  forma l  syste m o f  knowledge ,  an d 
exception s whic h ar e particula r  case s whic h ar e no t  forme d 
throug h th e us e o f  a  forma l  syste m o f  knowledg e bu t  ar e 
store d i n memor y an d ca n bloc k th e applicatio n o f  th e 
defaul t  rul e (Pinke r  &  Prince ,  1988 ;  Kim ,  Pinker ,  Prince ,  & 
Prasada ,  1991 ;  Marcus ,  Brinkmann ,  Clahsen ,  Wiest ,  & 
Pinker ,  1995) .  Thus ,  ther e i s independen t  evidenc e tha t  th e 
min d ha s th e representationa l  resource s bein g propose d fo r 
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th e representatio n o f  conceptua l  knowledg e (se e also , 
Pinke r  &  Prince ,  1996) . 

Conclusion: Typicality, atypicality, necessary 

connec t ions ,  a n d except ions . 

We are now in a position to explicate the title of this paper. 
Typicalit y an d atypicalit y ar e extensiona l  notions .  Wha t  i s 
typica l  o r  atypica l  ca n onl y b e establishe d b y observin g th e 
frequencie s wit h whic h variou s propertie s o f  a  give n kin d o f 
thin g actuall y appea r  i n it s extension .  I n contrast , 
exception s ar e instance s o f  a  give n kin d tha t  lac k a  propert y 
tha t  i s  conceive d o f  a s bein g a  necessar y consequenc e o f 
bein g tha t  kin d o f  thing .  A s such ,  typicalit y an d 
exceptionhoo d ar e orthogona l  t o on e anothe r  -  exception s 
need no t  b e atypical ,  an d atypica l  instance s nee d no t  b e 
exceptional .  However ,  sinc e a n exceptiona l  propert y suc h 
as th e three-legge d o f  dogs ,  i s  no t  du e simpl y t o th e entit y 
bein g a  dog ,  bu t  i n virtu e o f  it s  bein g a  do g an d certai n 
othe r  particula r  propertie s tha t  happe n t o b e tru e o f  th e 
instance ,  i t  i s  usuall y th e cas e tha t  th e rule-base d defaul t 
propert y i s mos t  frequen t  becaus e ther e i s usuall y n o reaso n 
why othe r  circumstance s tha t  preven t  expressio n o f  thi s 
propert y shoul d b e systematicall y presen t  fo r  instance s o f 
th e kin d i n question .  Tha t  i s wh y w e usuall y assum e 
generic s suc h a s (18 )  t o b e tru e o f  th e majorit y o f  instance s 
unles s w e ar e explicitl y  mad e awar e o f  a  systemati c reaso n 
why th e majorit y o f  instance s woul d no t  displa y th e rule -
base d defaul t  propert y (Prasada ,  1999) . 
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