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DEreASIBILIT Y I N C O N C E PT COMBINATION: 

A CRITERIA L A P P R O A CH 

BRADLEY FRANKS TERRY MYERS SCOTT McGLASHAN 

C E N T RE FO R COGNITIV E SCIENC E 

UNIVERSIT Y O F E D I N B U R GH 

C O N C E PT COMBINAT ION A N D DEFEASIBILIT Y 

What are the semantic relations within and between lexical concepts that constrain their combination? 

The positio n advance d i s tha t  the y ar e criteria l  relations .  Suc h a  vie w ha s advantage s ove r  extensiona l 

and standar d intensiona l  approaches ,  whic h fai l  t o captur e adequatel y th e characteristic s o f  defeasibilit y 

at  pla y durin g suc h combinations .  W e wil l  examin e thes e question s wit h respect  t o th e adjectiva l 

modificatio n o f  nouns . 

Approaches To Concept Combination 

Treatment s o f  concep t  combinatio n divid e int o "extensional "  an d "intensional "  theories .  Th e majo r 

failing s o f  bot h approache s ca n b e trace d t o som e share d assumptions .  Extensiona l  approache s includ e 

set-theoreti c treatment s o f  concep t  combination :  concept s ar e treate d a s unanalyze d units ,  an d th e 

detaile d interaction s o f  th e content s o f  th e concept s ar e bypassed .  "Intensional "  view s constru e 

concept s accordin g t o thei r  interna l  properties ,  an d concep t  combinatio n i s reduced  t o th e interactiv e 

mechanis m fo r  th e inheritanc e o f  propertie s fro m th e inputs .  Mos t  writer s postulat e som e partitionin g 

of  th e feature s into ,  fo r  example ,  "necessary "  an d "characteristic "  types :  i n combinations ,  th e 

"necessary"/deductiv e attribute s o f  bot h concept s ar e t o b e inherite d b y th e conjunction ,  whils t  th e 

"characteristic "  attribute s migh t  b e negotiated . 

The shared assumptions of the two views are as follows. Firstly, the crucial attributes are those which 

ar e deductivel y relate d t o th e concept :  a s Jackendof f  (1983 )  ha s pointe d out ,  a  defining-feature s 

intensiona l  accoun t  i s formall y equivalen t  t o a  meaning-postulat e extensiona l  account .  Secondly ,  an d 

linke d t o this :  th e semanti c objec t  i s  a  "tota l  object "  (Landman ,  1986) .  Tota l  object s ar e crucia l  t o 

classica l  logi c an d realis t  semantics .  A n objec t  i s  equate d wit h th e se t  containin g al l  o f  it s  properties : 

thes e propertie s ar e th e deductively-relate d identit y conditions .  Tota l  object s ar e thu s predicate d upo n 

th e assumptio n o f  tota l  evidenc e o r  information ,  eve n thoug h thi s ma y b e beyon d th e gras p o f  a 

particula r  language-user .  Thirdly ,  neithe r  vie w ca n distinguis h betwee n th e condition s o f  applicatio n o f 
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a concept, and the content of that concept. Since they are (total) object-centred, the assumption is that 

th e concep t  ca n b e applie d onl y i f  al l  o f  it s  identit y condition s ar e fulfilled ;  an d thes e ar e usuall y take n 

as condition s o n bein g a  particula r  kin d o f  object . 

Standard intensional approaches have a further quality which is founded upon the above three 

assumptions .  Th e characteristi c propertie s ar e construe d a s defaul t  properties .  A n d a n object-centre d 

approac h demand s tha t  wher e th e characteristi c feature s o f  a  concep t  obtain ,  s o mus t  th e necessar y 

features . 

The major difference between the extensional and intensional approaches is that the former takes the 

necessar y attribute s an d operate s ove r  the m a s a  set ,  i n term s o f  forma l  operation s only .  Th e 

intensiona l  approac h operate s upo n th e attribute s themselves ,  allowin g th e furthe r  us e o f  non-necessar y 

attributes . 

The Criterial Relation 

Th e criteria l  relatio n (henceforth ,  "C-relation" )  i s  a  semanti c relatio n whic h m a y hol d eithe r  betwee n 

tw o differen t  concepts ,  o r  betwee n a  singl e concep t  an d it s  evidentia l  conditions .  Th e notio n derive s 

fairl y directl y fro m th e late r  Wittgenstei n (1953) .  Traditionally ,  criteri a ar e sai d t o hav e th e followin g 

properties .  Firstly ,  th e relationshi p betwee n th e evidenc e (qu a criteria )  an d th e particula r  clai m (qu a 

applicatio n o f  a  concept )  i s  somewher e betwee n deductio n (sinc e i t  confer s certainty) ,  an d inductio n (i t 

i s  defeasible) .  Secondly ,  a s th e criteri a ar e necessaril y  goo d evidenc e fo r  a  claim ,  the y fix  th e semanti c 

conten t  o f  tha t  claim .  Thirdly ,  t o hav e satisfactio n o f  th e criteri a fo r  a  clai m i s  consisten t  wit h 

obtainin g furthe r  informatio n whic h overturn s tha t  claim .  Th e relatio n i s  thu s defeasible .  Fourthly , 

criteri a ar e generall y hel d t o b e multiple .  I n additio n t o criteri a a  concep t  ha s symptoms ,  o r  S-relations . 

Thes e ar e inductivel y relate d features ,  simila r  t o defaul t  propertie s i n tha t  thei r  defea t  wil l  no t  alte r  th e 

identit y o f  th e particula r  claim .  S o bot h semanti c relation s ar e inherentl y defeasible . 

This reflects the received criterial view. The approach adopted here extends the concepts according to 

an anti-realis t  semantics .  Primarily ,  C-relation s gover n th e condition s o f  applicatio n o r  us e o f  a  term , 

rathe r  tha n condition s o n identit y o f  a n objec t  (cf .  Tennant ,  1987) .  T h e criteri a fo r  a  concep t  ar e C -

relate d t o th e menta l  representatio n o f  th e object ,  whic h i s  itsel f  S-relate d an d C-relate d t o it s 

attributes ,  an d t o othe r  concepts .  C-relation s ar e th e conventionall y underpinne d semanti c relation s 

holdin g betwee n th e evidenc e for ,  an d th e applicatio n an d evaluatio n of ,  a  concept .  Hence ,  C-relation s 

e m b o dy partia l  object s base d upo n partia l  information :  the y concer n h o w w e m a y rehabl y "g o beyon d 

th e given "  evidenc e t o infe r  a  particula r  kin d o f  conceptua l  entity .  C-relation s licens e defeasibl e 
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extensions of partial objects to less partial ones. 

This allows us to specify the major difference between S-relations and default properties; since the 

propertie s ar e no t  tie d t o th e identit y condition s o f  objects ,  wher e th e S-relation s o f  a  concep t  obtain , 

ther e i s n o necessit y tha t  th e C-relation s d o so .  Hence ,  a  concep t  ma y b e applie d o n th e basi s o f  S -

relations  alone ,  bu t  wit h les s warran t  tha n a  C-relate d application . 

The final difference between the standard views and the one adopted here is that the central semantic 

relation  i s content-drive n an d non-transitive .  Thi s issue s i n a  typ e o f  defeasibilit y  whic h i s no t  ope n t o 

th e othe r  views . 

Types of Defeasibility 

Thre e kind s o f  defeasibilit y  ar e pertinent :  rebuttal,  undercuttin g an d default .  Th e first  tw o involv e 

inter-conceptua l  conflic t  an d defeat ,  th e las t  on e intra-conceptual .  Bu t  firstly,  w e defin e a 

Defeater :  i f  P  i s evidenc e fo r  Q ,  R  i s a  defeate r  fo r  thi s evidenc e iff : 

R i s consisten t  wit h P ;  an d 

( P &  R )  i s no t  evidenc e fo r  Q . 

Crucially ,  anti-realism' s denia l  o f  exclude d middl e denie s tha t  thi s i s equivalen t  t o evidenc e fo r  (-Q) . 

Rebuttal: Denial of the Claim: 

Rebuttin g Defeater :  I f  P  i s prim a faci e goo d evidenc e fo r  Q ,  R  i s a  rebutting  defeate r  fo r  thi s iff : 

R i s a  defeater ,  an d 

R i s goo d evidenc e fo r  (-Q) . 

N o w,  ther e ar e tw o type s o f  rebuttin g defeaters : 

Typ e I :  R  i s a  typ e I  rebuttin g defeate r  iff : 

R i s a  rebuttin g defeater ,  an d 

R i s goo d evidenc e t o suppor t  th e clai m tha t  P  woul d no t  b e warrantedl y assertibl e unles s 

Q wer e so .  Hence ,  (-P) . 

(Th e secon d claus e is ,  o f  course ,  a  generalizatio n o f  th e definitio n o f  modu s tollen s i n classica l  logic : 

- P unles s Q ) . 

Typ e II :  R  i s a  typ e I I  rebuttin g defeate r  iff : 

R i s a  rebuttin g defeater ;  an d 

R i s goo d evidenc e t o den y th e clai m tha t  P  woul d no t  b e warrantedl y assertibl e unles s Q 

wer e so .  Hence ,  P  ma y b e assertible . 

(Here ,  th e secon d claus e generalize s th e denia l  o f  modu s tollens) . 
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Any defeasible deduction will necessarily be a type I rebutting defeater, since modus ponens supports 

modus tollens .  Hence ,  set-theoreti c an d standar d intensiona l  view s ca n utiliz e onl y thi s type .  H o w 

woul d thi s operate ? A  defeasibl e concep t  i s applicabl e if f  w e ca n sho w tha t  non e o f  th e defeatin g 

condition s obtains .  S o certaint y i s equate d wit h necessity ,  an d necessit y i s rea d a s a  deductiv e relatio a 

Any weake r  relatio n i s inherentl y doubtful .  Th e logica l  possibilit y  o f  doub t  i n an y situatio n i s 

equipollen t  wit h a n actua l  grounde d doub t  i n th e curren t  situation . 

Undercutting: Denied of the C-relation: 

Defea t  o f  C-relation s occur s b y an : 

Undercuttin g Defeater :  I f  P  i s prim a faci e goo d evidenc e fo r  Q ,  R  i s a n undercuttin g defeate r  fo r  thi s 

iff : 

R i s a  defeate r  (no t  a  rebuttin g defeater) ;  an d 

R i s a  goo d evidenc e t o den y th e clai m tha t  P  woul d no t  b e warrantedl y assertibl e unles s 

Q wer e so . 

(Note ,  i n thi s case ,  th e secon d claus e canno t  b e a  generalizatio n o f  modu s tollens ,  sinc e w e d o no t 

hav e a n outrigh t  denia l  o f  Q ) . 

This type of defeater, then, attacks the connection between P and Q rather than Q itself. The defeater is 

a reaso n fo r  denyin g tha t  w e woul d no t  hav e th e evidenc e unles s th e conclusio n wer e true .  Thi s doe s 

not  impl y eithe r  - Q o r  -P :  i t  denie s tha t  a  clai m o r  generalizatio n (Q )  o n th e basi s o f  P  woul d b e 

warrantedl y assertible .  Bu t  th e evidenc e itsel f  i s  stil l  assertible ,  an d indee d th e clai m coul d stil l  b e so . 

The epistemological assumptions upon which C-relations are predicated are a great deal more 

naturalize d tha n thei r  classica l  realis t  counteipart s (Bake r  &  Hacker ,  1984) .  Th e obtainin g o f  a  C -

relatio n provide s certaint y i n th e sens e tha t  i t  i s  conclusiv e evidenc e fo r  th e claim .  An d i t  i s  conclusiv e 

i n th e sens e tha t  th e evidenc e canno t  b e improve d upon ,  eve n i f  i t  i s  multiplied :  an d i t  ca n nonetheles s 

be overturned .  Th e burde n o f  proo f  i s als o altered :  o n th e classica l  view ,  ther e i s a  requiremen t  t o 

chec k an d den y th e (possibl y open-ended )  lis t  o f  potentia l  defeaters .  O n a n anti-realis t  view ,  ther e i s 

no suc h requirement :  i f  th e prim a faci e evidenc e support s th e claim ,  then ,  i f  ther e ar e n o availabl e 

prim a faci e defeaters ,  th e clai m wil l  g o throug h -  eve n thoug h ther e i s a  possibilit y  o f  defeat .  S o th e 

logica l  possibilit y  o f  doub t  i s no t  equivalen t  t o th e existenc e o f  a n actua l  grounde d doubt . 

Default: Denial of Inductive Properties: 

Thi s i s th e approac h exemplifie d i n th e S-relatio n an d utilize d i n fram e an d prototyp e theory .  A  defaul t 

propert y i s eithe r  a  paramete r  o r  a  valu e o f  a  paramete r  whic h i s linke d t o a  concep t  b y a n inductiv e 
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relation: it is a "typical" property. Where the property is overridden, the application of the concept 

itsel f  i s  nonetheles s stil l  justified . 

ADJECTIVE-NOUN COMBINATION 

Noun Phrase Constructions 

One typ e o f  constructio n whic h illuminate s th e differen t  kind s o f  defeasibl e semanti c relation s ar e NP s 

wher e a n A  modifie s th e N ,  a s i n sentence-typ e 1 ,  below ;  th e crucia l  question s concer n ho w thi s 

modificatio n operates ,  especiall y i n case s o f  conflic t  o f  A  an d N  properties ,  an d whethe r  w e ca n deriv e 

sentence-type s 2  an d 3  fro m th e type-1 .  Th e sentence-type s ca n b e rendered : 

1:  Thi s i s a  (A)(N )  2 :  Thi s i s A  3 :  Thi s i s a  N 

I t  wil l  b e eviden t  tha t  th e derivatio n o f  type- 3 sentence s i s equivalen t  t o th e derivatio n o f  th e 

superordinat e categor y o f  th e N  fro m tha t  o f  th e NP ,  wit h th e preservatio n o f  th e sorta l  type .  Fo r 

privativ e adjective-types ,  th e inference s t o type- 2 an d type- 3 sentence s ar e problematic :  th e A  function s 

neithe r  predicativel y no r  attributively .  Conside r  th e followin g case : 

1:  Thi s i s a  fak e Hogbi n 2 :  Thi s i s fak e 3 :  Thi s i s a  Hogbi n 

Here ,  w e canno t  infe r  3  fro m 1 ,  althoug h 2  i s sensical .  I n term s o f  classica l  logic' s set-theoreti c 

treatment ,  privative s ar e modelle d b y a  conditio n whic h requires  that ,  i f  X  i s a  member  o f  th e se t  o f 

entitie s denote d b y N ,  i t  i s  a  member  o f  th e relativ e complemen t  o f  th e N P set ,  i n th e particula r 

domain .  (Hoepelman ,  1983) . 

Now, the kinds of examples with which we are concerned are ones which we term "functional 

privatives" :  one s wher e th e inferenc e t o type- 3 sentence s i s mad e problemati c b y th e interactio n o f  th e 

semanti c propertie s o f  th e N  an d A .  Thu s functionin g privativel y i s no t  a n intrinsi c propert y o f  th e typ e 

of  adjectiv e bein g use d -  rather ,  i t  stem s fro m th e conflic t  o f  semanti c feature s an d th e principle s o f 

defeasibilit y  b y whic h the y ar e resolved.  Example s include : 

Thi s i s a  ston e lio n 

Thi s i s a  plasti c flower 

Thes e adjective s ca n functio n affirmativel y i n othe r  contexts : 

Thi s i s a  ston e bridg e 

Thi s i s a  plasti c chai r 

The y eac h allo w inference s t o thei r  appropriat e sentenc e type s 2  an d 3 .  I n th e functionall y privativ e 

cases ,  th e inferenc e t o typ e 3  i s problematic ,  althoug h no t  completel y nonsensical . 

Problems With The Deductive Approach 
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If we map a deductive relation over total objects, the only form of defeasibilty open is type I rebuttal 

So th e denia l  o f  th e evidenc e fo r  th e necessar y condition s o f  a  concep t  entail s a  denia l  o f  al l  o f  it s 

condition s -  i.e. ,  o f  th e concep t  itself .  Thi s i s precisel y th e effec t  achieve d b y th e set-theoreti c relative 

complemen t  method .  Thre e problem s emerge :  firstiy,  i t  denie s to o much :  wit h functiona l  privatives ,  w e 

woul d lik e t o preserv e a t  leas t  som e o f  th e non-essentia l  propertie s o f  th e "lion "  concept ;  sinc e the y 

suppor t  modu s tollens ,  an d requir e defaul t  propertie s t o b e dependen t  upo n th e obtainin g o f  necessar y 

conditions ,  standar d view s canno t  allo w this .  Secondly ,  ther e i s n o accoun t  o f  th e asymmetrica l  natur e 

of  th e combination .  W e ca n argu e tha t  thi s wil l  largel y b e a t  th e behes t  o f  dependenc y relations,  i n 

whic h th e C-relation s o f  th e A  hav e primac y (cf .  Anderson ,  1986) .  Thirdly ,  th e metho d ca n onl y tel l 

us wha t  tiie  objec t  i s  no t  ratiie r  tha n wha t  i t  is :  a  "fak e Hogbin "  jus t  i s  no t  a  Hogbin ,  an d a  "ston e 

lion "  i s no t  a  lion :  ye t  i t  seem s tha t  a  "fak e Hogbin "  i s somewha t  mor e lik e a  real  Hogbi n i n 

appearanc e tha n i s a  Rothko .  Again ,  a  ston e lio n i s mor e simila r  i n shap e t o a  lio n tha n t o a  frog .  Th e 

argumen t  o f  th e nex t  sectio n wil l  b e tha t  th e C-relatio n view  ca n mak e goo d mos t  o f  thes e flaws. 

THE CRITERIAL APPROACH 

We claim there are two different defeats at work here: one type II rebuttal, the other an undercutting. 

Ordinarily ,  a  C-informatio n base d concep t  o f  "lion "  wil l  functio n a s evidenc e fo r  th e sorta l  identit y o f 

an object :  th e conceptua l  evidenc e (P )  i s C-relate d t o th e identit y clai m (Q) .  Bu t  th e combinatio n o f  th e 

concep t  "stone "  (R )  wit h P  wil l  undercu t  tha t  C-relation .  Th e combinatio n o f  P  wit h R  involve s typ e I I 

rebutta l  o f  th e C-informatio n lodge d i n P  b y th e C-informatio n i n R .  So ,  concep t  Q' s us e i s C-relate d 

t o certai n kind s o f  informatio n whic h i s generate d i n suppor t  o f  th e use :  fo r  example ,  idea s o f  "interna l 

essence "  o f  th e identit y o f  lions ,  derive d fro m conventionall y structure d la y theorie s o f  th e domai n (se e 

Murph y &  Medin ,  1985 ;  Keil ,  1987) .  I f  thes e propertie s wer e necessary/deductiv e condition s o n a  tota l 

semanti c object ,  th e overridin g o f  the m woul d functio n accordin g t o rebutta l  typ e I ;  henc e th e ter m 

coul d no t  b e applied .  Tha t  tiiis  i s  no t  tiie  cas e i s clea r  fro m th e eas e wit h whic h w e ca n understan d 

"ston e lion" .  Th e concept' s us e i s als o S-relate d t o certai n features ,  concernin g "appearances" .  S o w e 

can justifiabl y utiliz e th e ter m "lion "  i f  w e ca n generat e appropriat e C -  an d S-relation s (i.e. ,  P )  o n th e 

basi s o f  curren t  contex t  an d information .  Bu t  w e hav e a n undercuttin g o f  th e connectio n betwee n P  an d 

Q,  b y R :  tha t  is ,  th e applicabilit y  o f  th e ter m "lion "  o n th e basi s o f  P  i s denied .  Thi s denia l  o f  positiv e 

suppor t  fo r  Q  i s no t  equivalen t  t o a n assertio n o f  Q' s falsity .  An d thi s als o leave s P  ope n t o 

negotiation . 

For undercutting, the combination (P & R) must be consistent; this is where the type II rebuttal of the 

noun' s C-infonnation ,  whic h motivate s th e undercutting ,  operates .  Crucially ,  thi s typ e o f  defea t  coul d 
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only be facilitated by a context of an undercutting, and not by a rebuttal of claim Q. The question is 

then ,  whic h ha s priority ,  P  (th e noun) ,  o r  R  (th e adjective) ? O n th e basi s o f  linguisti c dependency ,  th e 

C-relation s o f  "stone "  (suc h a s "inanimate" ,  etc. )  hav e th e effec t  o f  overridin g th e C-relation s o f  "lion " 

by a  typ e I I  rebuttal .  Th e ful l  concep t  o f  "stone "  i s thereb y rendere d consisten t  wit h th e undefeate d 

S-relation s o f  "lion" .  Tw o point s ar e noteworth y here .  First ,  th e surviva l  o f  som e o f  th e S-informatio n 

i s acceptabl e sinc e S-relation s d o no t  requir e th e obtainin g o f  C-relations .  Second ,  i n thi s combinatio n 

not  al l  o f  th e S-informatio n survives :  onl y tha t  whic h i s require d b y th e C-relation s o f  th e "stone " 

concept .  Th e othe r  S-relation s woul d eithe r  b e directl y negate d (b y defaul t  defeat) ,  o r  rendere d 

inconsisten t  (b y genera l  defeat) .  Bu t  th e C-relation s o f  "stone "  positivel y requir e tha t  ther e i s som e 

physica l  structur e o r  shape :  an d i t  i s  thes e qualitie s o f  "lion "  whic h ar e retained .  W e clai m tha t  th e 

defea t  o f  th e C-informatio n o f  "lion "  b y tha t  o f  "stone "  i s typ e I I  rebutta l  becaus e i t  i s a  canceUatio n o f 

th e criteria l  propertie s o f  th e noun ;  an d th e othe r  defea t  i s b y undercuttin g becaus e i t  defeat s a  C -

relate d clai m mad e o n th e basi s o f  suc h properties . 

We have advocated a well-motivated intensional account of the defeasible semantic relations 

constrainin g concep t  combination .  Suc h a n accoun t  seem s t o b e necessitate d b y th e cas e o f  functiona l 

privatives .  It s extrapolatio n t o mor e straightforwar d concep t  combination s shoul d b e perspicuous . 
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