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Figurativ e ad ject ive-nou n interpretatio n i n a 

structure d connect ionis t  n e t w o r k 

Susan Hollbach Weber 

Compute r  Scienc e Department ,  Universit y o f  Rocheste r 

hollbach@cs.rochester.ed u 

Abstract 

Non-litera l  us e o f  a n adjective ,  whethe r  signalle d b y a  categor y erro r  o r  b y a  valu e 

expectatio n violation ,  invoke s th e connotation s o r  immediat e inference s associate d wit h 

tha t  adjectiv e i n variou s nou n contexts .  Immediat e inference s reflec t  th e structur e 

of  store d knowledge ,  a s the y ar e availabl e to o quickl y an d effortlessl y t o involv e an y 

comple x for m o f  informatio n retrieval .  Specifically ,  the y sugges t  th e us e o f  th e spreadin g 

activatio n mode l  o f  semanti c memory .  Th e relatio n betwee n th e inference s invoke d b y 

th e adjectiv e an d salien t  feature s o f  th e nou n employe d i n th e figurative  usag e ar e 

exploite d b y th e DIFICI L connectionis t  inferencin g syste m t o interpre t  th e meanin g o f 

an unfamilia r  adjective-nou n phrase . 

The interpretation of figurative adjective-noun combinations can be modelled by 

exploitin g th e connotation s tha t  aris e fro m th e adjective' s litera l  usages .  I n th e phras e 

'agressiv e diamond' ,  fo r  example ,  th e high-intensit y connotation s associate d wit h th e 

adjectiv e map s int o larg e siz e i n diamonds .  Thes e immediat e inference s mus t  reflec t  th e 

structur e o f  store d knowledge ,  a s the y ar e availabl e to o quickl y an d effortlessl y t o involv e 

any comple x for m o f  informatio n retrieval .  Specifically ,  the y sugges t  th e us e o f  th e 

spreadin g activatio n mode l  o f  semanti c memory .  Th e argumen t  i s tha t  th e pattern s o f 

immediat e inference s reflec t  th e structur e o f  connection s i n th e underlyin g spreadin g 

activatio n model ,  implemente d her e a s a  structure d connectionis t  network . 

Once th e nee d fo r  a  figurative  interpretatio n ha s bee n detected ,  th e immediat e inference s 

associate d wit h th e adjectiv e ar e activate d i n parallel ,  wit h a  vie w t o late r  establishin g th e 

mappin g fro m a  sourc e propert y o f  th e adjectiv e t o a  targe t  propert y o f  th e noun .  Onc e 

thes e connotation s hav e bee n catalogue d an d incorporate d int o a n adjective' s meanin g a s 

extende d wor d senses ,  i t  i s  simpl y a  matte r  o f  lookup .  O f  interes t  here ,  however ,  ar e th e 

method s o f  arrivin g a t  thes e extende d senses ,  assumin g tha t  eac h wor d ha s a n uniqu e 

denotation . 

Th e interpretatio n o f  figurative  adjective-nou n combination s i s undertake n i n th e contex t 

of  th e connectionis t  inferencin g syste m know n a s DIFICIL ,  fo r  Direc t  Inference s an d 

Figurativ e Interpretatio n i n a  Connectionis t  Implementatio n o f  Languag e uiiderstandin g 

[Weber ,  1989b] .  Th e cognitiv e mode l  underlyin g th e syste m i s describe d i n detai l  i n 

[Weber ,  1989a] .  Briefly ,  categorie s ar e represente d a s structure d collection s o f  propertie s 

wit h thei r  attendan t  values .  Functiona l  propert y value s ar e use d t o establis h coheren t 

grouping s o f  propert y values ,  know n a s aspect s o f  th e category .  Fo r  example ,  th e 

functiona l  propert y ripenes s generate s tw o aspect s withi n th e appl e category :  unrip e 

apple s ar e green ,  har d an d sour ,  whil e rip e apple s ar e red ,  cris p an d sweet .  Increase d 

activatio n o f  an y member  o f  th e coalitio n result s i n increase d activatio n fo r  th e entir e 

aspect .  Furthermore ,  on e aspec t  ca n inhibi t  anothe r  i f  incompatible ,  o r  stimulat e i t  i f 

logicall y dependan t  upo n it . 
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Th e organizatio n o f  thes e aspect s depend s o n th e structura l  characteristic s o f  th e 

propertie s involved .  Propertie s ca n permi t  multipl e o r  concurrentl y hel d propert y value s 

(eg .  a  cooki e taste s a t  onc e sal t  an d sweet )  or ,  i f  th e value s ar e mutuall y exclusive ,  the y 

ca n b e ordere d (eg .  hot ,  warm ,  cool ,  cold )  o r  unordere d (eg .  shape )  [Aart s an d Calbert , 

1979 ; 

Kittay ,  1987] .  Orthogona l  t o thi s i s th e fac t  tha t  propertie s an d thei r  attendan t  value s ca n 

be classifie d int o thre e groups :  perceptual ,  constitutiv e an d functional .  Perceptua l 

propertie s ar e thos e pertainin g t o th e senses ,  eg .  colour ,  scent ,  tast e o r  texture . 

Constitutiv e propertie s ar e i n som e sens e th e definitiona l  propertie s o f  a  category ,  ofte n 

expresse d i n term s o f  genetics ,  compositiona l  makeu p an d th e like .  Functiona l  propertie s 

relat e t o a n object' s usefulnes s b y humans ,  eg .  tameness ,  edibilit y  o r  stat e o f  repair . 

Functiona l  propertie s pla y a  specia l  rol e i n categor y representation ,  supplyin g th e variou s 

perspective s fro m whic h th e categor y ca n b e viewed .  Fo r  example ,  th e unrip e propert y 

provide s th e focu s o f  relevanc e fo r  th e sou r  an d gree n propert y value s o f  apples . 

Thi s functiona l  aspec t  mode l  o f  conceptua l  representatio n ha s bee n implemente d a s a 

structure d connectionis t  networ k [Feldma n an d Ballard ,  1982 ]  o n th e Rocheste r 

Connectionis t  Simulato r  [Goddar d e t  a/. ,  1988] ,  resultin g i n th e DIFICI L inferencin g 

system .  Th e conten t  o f  a  knowledg e bas e i s specifie d wit h statement s i n a  hig h leve l  inpu t 

language .  Ther e ar e si x statement s i n th e language .  Th e subca t  statemen t  set s u p th e 

propert y inheritanc e o r  subcategorizatio n hierarchy ,  an d th e abstract s statemen t  define s 

th e propert y abstractio n hierarchy .  Th e mute x an d invoke s statement s specif y th e 

relation s o f  mutua l  incompatibilit y  an d reinforcemen t  tha t  pertai n betwee n aspects .  Th e 

hasslo t  statemen t  establishe s th e propertie s an d value s belongin g t o a  category ,  wit h 

syntacti c variant s fo r  perceptual ,  constitutiv e an d functiona l  properties ,  an d optiona l 

scala r  positionin g parameters .  Th e aspec t  statemen t  create s th e conceptua l  aspect s 

fundamenta l  t o th e model .  Fo r  example ,  th e thre e statement s 

hasPslo t  (diamond :  cut ;  marquis e (pointy) ,  diamond-cu t  (round) ) 

hasPslo t  (diamond :  size ;  larg e (  +  ) ,  mediu m (0) ,  smal l  (-) ) 

aspec t  (diamond :  diamond-cu t  [default] ;  small ,  brilliant ) 

woul d creat e th e connectionis t  structure s depicte d i n Figur e 1 .  Categorie s appea r  a s 

hexagons ,  propertie s a s squares ,  value s a s circles ,  positiona l  designator s (mor e o n thes e 

later ,  i n th e sectio n o n valu e mapping )  a s diamonds ,  an d contro l  node s a s rectangles .  Th e 

smal l  triangle s represen t  th e binde r  node s establishin g th e concept-property-valu e triplet s 

specifie d i n th e /ja55/o < statements .  Th e large r  triangle s ar e two/thre e binder s [Shastri , 

1985] ,  requirin g tha t  tw o o f  thei r  thre e input s b e activ e befor e firing .  Th e pentagona l 

inertia l  binde r  labelle d hu b i n th e figur e control s th e sprea d o f  activatio n throug h th e 

aspect ;  onc e activated ,  i t  tend s t o sta y o n eve n i n th e fac e o f  activ e inhibition . 

I n litera l  adjective-nou n interpretatio n th e DIFICI L syste m i s designe d t o dra w al l 

availabl e direc t  inference s pertainin g t o th e inpu t  phrase .  Immediat e inference s ar e th e 

direc t  inference s availabl e a t  th e leve l  o f  th e categor y unde r  consideration .  The y ar e 

performe d quickly ,  i n a  fe w hundre d milliseconds ,  an d withou t  consciou s thought .  I n 

DIFICIL ,  immediat e inference s ar e define d t o b e th e propert y value s availabl e throug h 

activatio n spreadin g fro m a  categor y leve l  aspectua l  hub .  Fo r  example ,  th e knowledg e 

tha t  diamond s ar e b y defaul t  smal l  an d brillian t  i s  a n immediat e inference .  Mediate d 
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Figur e 1 :  Th e diamond-cu t  aspec t  o f  diamonds ,  alon g wit h th e semanti c anomal y detectio n 

and scala r  positionin g mechanism s o f  th e siz e property . 

inferences are the second form of direct inference, where knowledge about a more abstract 

categor y i s use d t o suppl y th e informatio n necessar y t o understan d th e discourse . 

Mediate d inference s tak e somewha t  longe r  t o obtai n tha n immediat e inferences ,  a s the y 

requir e chainin g u p th e subcategorizatio n hierarch y create d b y subca t  statements .  Fo r 

example ,  i f  on e kne w tha t  al l  gemstone s ar e expensiv e an d tha t  a  diamon d i s a  gemstone , 

th e inferenc e tha t  diamond s ar e expensiv e i s a  mediate d inference . 

Direc t  inference s for m th e fundamenta l  mod e o f  operatio n o f  th e system .  No t  onl y ar e 

the y th e primar y mechanis m fo r  interpretin g litera l  adjective-nou n combinations ,  bu t  th e 

informatio n encode d a s immediat e inference s i s crucia l  t o th e successfu l  interpretatio n o f 

th e figurative  adjectiva l  modificatio n o f  a  noun .  Befor e considerin g ho w thi s migh t  work , 

however ,  th e prio r  questio n o f  distinguishin g betwee n litera l  an d figuative  usage s i s deal t 

with . 

Detectin g figure s o f  speec h 

Figurativ e usag e ca n b e signalle d i n an y numbe r  o f  ways ,  fro m subtl e contextua l  cue s an d 

knowledg e o f  conventiona l  usag e t o blatan t  semanti c anomaly .  Fo r  example ,  th e phras e 

'col d w o m a n '  i s ambiguou s a s t o whethe r  bod y temperatur e o r  emotiona l  responsivenes s i s 

bein g referre d to ,  a n ambiguit y tha t  canno t  b e resolve d withou t  sententia l  context .  O n 

th e othe r  hand ,  th e fac t  tha t  a  star e canno t  literall y b e sai d t o hav e temperatur e mean s 

tha t  th e phras e 'col d stare '  constitute s a  categor y error ,  a  for m o f  semanti c anomal y i n 

whic h a  predicat e i s use d i n conjunctio n wit h a  ter m i t  doe s no t  spa n [Keil ,  1979 ]  (recal l 

tha t  i t  i s  assume d throughou t  tha t  eac h wor d ha s a n uniqu e denotation ;  i n th e cas e o f 

'cold' ,  thi s woul d b e temperature) .  Th e phras e 'col d steam '  exemplifie s a  secon d for m o f 

semanti c anomaly ,  sinc e althoug h stea m ha s th e propert y temperature ,  th e onl y 

permissibl e valu e o f  thi s propert y i s hot .  Thu s 'col d steam '  constitute s a n expectatio n 

violation ,  sinc e th e name d propert y valu e i s a n unusua l  o r  impossibl e choic e fo r  th e 
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propert y o f  th e noun .  Finally ,  ther e ar e idiomati c phrases ,  lik e 'col d shoulder' ,  whos e 

obviou s litera l  interpretatio n i s neve r  considere d (b y nativ e speaker s o f  th e language) , 

sinc e th e figurativ e meanin g i s s o wel l  established . 

Th e mechanism s fo r  detectin g th e nee d fo r  a  figurativ e interpretatio n currentl y 

implemente d i n DIFICI L ar e limite d t o categor y erro r  an d expectatio n violatio n 

detection. ^  Categor y error s ar e detecte d o n a  propert y b y propert y basis .  A  detectio n 

node ,  labelle d siz e cat .  err .  i n Figur e 1 ,  i s  create d fo r  eac h ne w propert y name d i n a 

hasslo t  statement .  Thi s nod e receive s excitatio n fro m th e property-valu e binder s an d 

inhibitio n fro m th e category ,  s o i f  a  propert y valu e shoul d b e activate d whil e th e categor y 

i s inactive ,  a  semanti c anomal y wil l  b e reporte d a s required .  Expectatio n violation s ar e 

detecte d a t  th e leve l  o f  th e category-propert y conjunction .  Th e detectio n nod e receive s 

inhibitio n fro m th e property-valu e binders ,  an d excitatio n fro m th e property ,  s o i f  an y 

propert y valu e no t  possesse d b y th e categor y i s named ,  a n expectatio n violatio n results . 

Bot h form s o f  semanti c anomaly ,  whe n detected ,  transmi t  thei r  activatio n t o th e globa l 

metapho r  contro l  node .  W h e n al l  possibl e immediat e an d mediate d inference s hav e bee n 

drawn ,  i f  ther e i s stil l  a n anomal y bein g reported ,  th e metapho r  nod e i s activated , 

signallin g a  network-wid e chang e o f  state ,  fro m litera l  interpretiv e mechanism s t o 

figurative . 

Adjectiv e connotation s 

The connotation s o f  a n adjectiv e aris e fro m it s association s withi n it s literall y allowabl e 

nou n contexts .  Th e connotation s considere d b y DIFICI L fo r  th e purpose s o f  figurativ e 

interpretatio n ar e th e immediat e inference s arisin g fro m th e modificatio n o f  a n arbitrar y 

nou n b y th e give n adjective .  Fo r  an y categor y know n t o th e system ,  i f  th e adjectiv e name s 

a propert y valu e tha t  participate s i n a n aspec t  o f  tha t  category ,  the n i t  wil l  trigge r  a 

characteristi c se t  o f  immediat e inferences ,  a s activatio n spread s fro m th e name d valu e t o 

th e aspectua l  hu b an d fro m ther e propagate s t o al l  relate d propert y values . 

Th e se t  o f  al l  value s activate d i n thi s manne r  for m th e interpretiv e bas e fo r  understandin g 

a figurativ e usage .  Th e mos t  straightforwar d interpretation s aris e whe n a  propert y valu e 

of  th e targe t  categor y i s mad e availabl e throug h a n immediat e inferenc e associate d wit h 

anothe r  category .  Fo r  example ,  suppos e i t  wa s 'known '  t o th e syste m tha t  agressiv e peopl e 

ar e als o larg e i n size ;  the n th e unfamilia r  figur e o f  speec h 'agressiv e diamond '  woul d b e 

interprete d a s denotin g a  larg e diamond . 

However ,  i t  i s  th e indirec t  method s o f  arrivin g a t  a  plausibl e interpretatio n tha t  for m th e 

focu s o f  thi s work .  Fo r  example ,  a s agressivit y i n peopl e i s ranke d hig h o n th e intensit y 

scal e fo r  agression ,  th e phras e 'agressiv e diamond '  ma y refe r  t o a  larg e diamond ,  sinc e siz e 

i s a  salien t  propert y o f  diamond s an d larg e i s th e high-rankin g valu e o n th e intensit y scal e 

fo r  size .  O n th e othe r  hand ,  i t  coul d b e cu t  i n a  point y shap e (know n a s a  marquis e cut) , 

sinc e th e tool s o f  agressio n (weapons )  ten d t o hav e point y shapes .  Ther e ar e doubtles s 

othe r  possibilities ,  increasingl y far-fetched ,  bu t  th e notio n o f  entertainin g competin g 

interpretation s i n paralle l  i s  fundamenta l  t o th e chose n mode l  o f  spreadin g activation ;  onl y 

afte r  th e novelt y o f  th e figur e ha s wor n off ,  an d it s mos t  likel y interpretatio n catalogued . 

^Thi s o f  cours e doe s no t  preclud e th e possibilit y  o f  eventuall y exploitin g contextua l  cue s o r  idio m recog -
nition ,  i f  available ;  thank s t o Ji m Hendle r  fo r  pointin g thi s out . 
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will there be a single correct answer to the interpretation question. When considering 

nove l  figurative  usages ,  al l  possibilitie s mus t  b e explored . 

Thi s i s accomplishe d b y tw o interlockin g interpretiv e proccvsses ,  on e t o establis h al l 

property-to-propert y mappings ,  th e othe r  t o se t  u p th e value-to-valu e correspondence s 

withi n relate d properties . 

Propert y mappin g 

I n orde r  t o establis h a  semanti c correspondenc e betwee n th e propert y name d b y th e 

adjectiv e (eg .  "agressive '  name s huma n agression )  an d propertie s o f  th e nou n (eg ,  siz e an d 

shap e o f  diamonds) ,  a  propert y abstractio n hierarch y relate s al l  th e propertie s i n th e 

knowledg e base .  A s soo n a s th e nee d fo r  a  figurative  interpretatio n ha s bee n recognized , 

activatio n i s permitte d t o sprea d throughou t  th e abstractio n hierarch y fro m th e propert y 

named b y th e adjective .  Activatio n wil l  eventuall y sprea d t o ever y propert y i n th e 

knowledg e base ,  s o i n som e sens e th e hierarchica l  arrangemen t  i s unnecessary :  on e coul d 

simpl y stimulat e al l  propertie s i n parallel ,  an d achiev e th e sam e en d result .  Bu t  wit h th e 

hierarchica l  sprea d o f  activatio n th e timin g delay s betwee n th e variou s meanin g 

hypothese s reflec t  thei r  plausibility :  late r  suggestion s ar e increasingl y implausible ,  a s th e 

semanti c distanc e betwee n th e propertie s increases . 

Valu e mappin g 

Th e rea l  interpretiv e wor k i s don e a t  th e leve l  o f  th e value-to-valu e mappings .  Ther e ar e 

tw o method s use d t o establis h semanti c correspondences :  immediat e inference s an d scala r 

positio n conjunction . 

Immediat e inference s involv e th e notio n o f  mutuall y excitator y functionall y relate d 

propert y values .  O f  interes t  t o th e figurative  interpretatio n proces s ar e th e conceptua l 

aspect s participate d i n b y th e propert y valu e name d b y th e adjective .  A s conceptua l 

aspect s remai n inactiv e unti l  enable d b y th e excitatio n o f  thei r  category ,  i t  i s  necessar y t o 

briefl y stimulat e al l  categor y node s i n th e networ k i n orde r  t o establis h al l  th e 

connotation s o f  th e figuratively  use d adjective .  Thi s excitator y signa l  decay s rapidly , 

however ,  an d soo n (withi n 1 0 tim e steps )  actuall y inhibit s al l  th e categorie s previousl y 

excited .  Thos e categorie s possessin g a n aspec t  i n whic h th e adjective' s valu e participate s 

wil l  receiv e positiv e feedbac k activatio n sufficien t  t o overcom e thi s inhibitor y signa l  fo r 

lon g enoug h t o establis h an y furthe r  semanti c mapping s tha t  m a y exis t  betwee n propertie s 

of  th e aspec t  an d propertie s i n th e nou n concept . 

Th e secon d mechanis m fo r  establishin g semanti c correspondence s i s scala r  positio n 

conjunction .  I t  turn s ou t  tha t  mos t  propert y value s ar e scala r  i n nature ,  tha t  is ,  th e 

allowabl e value s fo r  a  give n propert y ca n b e strictl y ranke d wit h respec t  t o eac h other , 

fro m leas t  t o greates t  [Kittay ,  1987] .  On e exampl e o f  thi s behaviou r  i s th e temperatur e 

property ,  whos e value s rang e fro m freezin g throug h cold ,  cool ,  warm ,  ho t  an d finally  t o 

boiling/burning/blisterin g etc .  Ther e wil l  generall y b e tw o value s tha t  typif y th e positiv e 

and negativ e extreme s (eg .  ho t  an d cold )  wit h a  thir d valu e typifyin g th e neutra l  setting . 

Th e scala r  natur e o f  a  propert y i s establishe d wit h optiona l  parameter s t o th e hasslo t 

statement ,  specifyin g th e scala r  positio n designato r  o i  th e value .  Propert y scale s ar e 

define d implicitl y  b y choic e o f  positio n designators :  fo r  example ,  th e intensit y scal e m a y 

hav e th e positiona l  designator s ipos ,  shor t  fo r  mtensity:/jositiv e (previousl y referre d t o 
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Figur e 2 :  Schemati c o f  th e connectionis t  structure s involve d i n th e interpretatio n o f  th e 

phras e 'agressiv e diamond' . 

wit h th e symbo l  '  +  ' ) ,  ineutra l  (0) ,  an d ine g (-) ,  s o th e relativ e size s o f  diamonds ,  say ,  i s 

correctl y expresse d b y 

hasPslo t  (diamond :  size ;  larg e (ipos) ,  mediu m (ineutral) ,  smal l  (ineg) ) 

Unranke d bu t  mutuall y exclusiv e propertie s ar e handle d i n th e sam e way ,  a s ther e i s n o 

attemp t  t o actuall y impos e th e scala r  orderin g implie d b y th e choic e o f  designators ,  s o 

diamon d shape ,  fo r  example ,  coul d b e capture d wit h th e followin g statement : 

hasPslo t  (diamond :  shape ;  marquis e (pointy) ,  pear-shap e (pear-shape) ,  ... ) 

Terms appearin g i n differen t  semanti c position s i n a  statemen t  ar e distinguished ,  s o th e 

firs t  occurrenc e o f  'pear-shape '  i s  take n t o b e a  propert y value ,  whil e th e secon d refer s t o 

th e positiona l  designato r  o f  th e sam e name . 

I n orde r  t o interpre t  th e phras e 'agressiv e diamond' ,  i t  i s  necessar y t o acces s al l  th e 

connotation s o f  th e adjectiv e 'agressive' .  Thi s i s don e b y briefl y stimulatin g al l  th e 

categorie s i n th e knowledg e base ,  followe d almos t  immediatel y b y a n increasingl y 

inhibitor y signal .  Immediat e inference s resul t  fo r  al l  categorie s wit h 'agressive '  a s a 

propert y value ,  a s thes e categorie s receiv e feedbac k activatatio n sufficien t  t o defea t  th e 

inhibitor y inpu t  fo r  lon g enoug h t o establis h th e aspects ,  i f  any ,  participate d i n b y th e 

value .  Suppos e th e onl y tw o suc h categorie s ar e weapon s an d people : 

aspec t  (people :  threa t  [non-default] ;  hostile ,  agressive) ; 

aspec t  (weapons :  shar p [default] ;  agressive) . 

The transmissio n o f  activatio n fro m thes e aspect s t o propert y value s o f  diamond s i s 

mediate d b y th e scala r  positio n designators ,  a s depicte d i n Figur e 2 .  I f  i t  ha s bee n 

establishe d tha t  shar p weapon s ar e classifie d a s point y o n th e shap e scal e an d tha t  larg e 

siz e i s ipo s o n th e intensit y scale ,  the n i t  wil l  eventuall y b e decide d tha t  agressiv e 

diamond s ar e no t  onl y larg e bu t  als o o f  marquis e cut . 
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Figur e 3:  T i m e laps e shot s o f  syste m outpu t  o n th e targe t  phras e 'agressiv e diamond' . 

Syste m performanc e 

Figur e 3  show s thre e time-laps e picture s o f  th e outpu t  o f  D I F I C I L runnin g th e agressiv e 

d i a m o n d example .  T h e graphic s interfac e t o th e Rocheste r  Connectionis t  Simulato r 

permit s creatin g icon s t o represen t  th e activatio n level s o f  individua l  networ k units .  T h e 

icon s her e tak e th e shap e o f  letter s o f  th e alphabet ,  wher e th e firs t  lette r  i n th e wor d 

represente d b y th e uni t  i s  th e on e iconified .  T h e icon s rang e fro m a  larg e capital  letter ,  fo r 

significan t  activation ,  t o a  lowe r  cas e letter ,  fo r  margina l  activation .  W o r d s appea r  i n 

co lumn s accordin g t o thei r  semantics :  categorie s o n th e left ,  propert y value s i n th e middl e 

a n d propertie s o n th e right .  T h e leftmos t  pane l  show s th e stat e o f  th e networ k afte r  abou t 

2 0 simulatio n steps :  a  categor y erro r  ha s bee n detected ,  du e t o th e presenc e o f  th e 

adjectiv e 'agressive '  i n th e absenc e o f  suc h noun s a s 'person '  o r  'weapon '  tha t  woul d 

permi t  a  litera l  reading .  No t e th e margina l  activatio n o n th e defaul t  propert y value s o f 

d i a m o n d s .  E v e n i n th e fac e o f  a  semanti c anomaly ,  thes e defaul t  conclusion s ar e pr ime d 

fo r  possibl e futur e reference . 

T h e middl e pane l  show s th e stat e o f  affair s s o m e 1 5 t im e step s later :  al l  th e categorie s i n 

th e knowledg e bas e hav e bee n briefl y stimulate d an d ar e n o w receivin g graduall y 

increasin g inhibition .  T h e t w o categorie s relate d t o 'agressive '  ar e abl e t o overcom e thi s 

inhibitio n longe r  tha n unrelate d categories ,  du e t o th e positiv e feedbac k fro m th e propert y 

value .  Activatio n i s spreadin g rapidl y throug h th e propert y abstractio n hierarchy ,  a s 

evidence d b y th e lon g lis t  o f  propertie s i n th e righ t  han d co lumn .  T h e centra l  co lum n 

show s tha t  th e t w o aspect s containin g th e valu e 'agressive '  hav e bee n established :  a n 

agressiv e perso n i s  hostil e an d threatening ,  an d a n agressiv e w e a p o n i s  sharp .  No t e to o 

tha t  th e defaul t  d i a m o n d propertie s expensiv e an d brillian t  hav e bee n booste d i n 

activation ,  whil e th e defaul t  siz e smal l  i s  easil y defeate d i n favo r  o f  large ,  a s indicate d b y 

th e intensit y scal e conjunctio n o f  expensive ,  brillian t  an d larg e wit h agressive .  N o 

(non-default )  conclusion s hav e ye t  bee n d r a w n a s t o th e diamond' s shape . 

I n th e leftmos t  panel ,  th e final figurative  interpretatio n i s  available ,  afte r  a  tota l  o f  4 0 

simulatio n steps .  Al l  concept s bu t  th e targe t  d i a m o n d hav e bee n inhibited ,  shuttin g d o w n 

al l  value-propert y pair s no t  directl y associate d wit h th e targe t  category .  Conversely ,  al l 

propertie s i n th e knowledg e bas e ar e activ e t o varyin g degree s du e t o th e sprea d o f 

activatio n throug h th e abstractio n hierarchy ,  bu t  a s propertie s ar e incidenta l  t o thei r 
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values ,  thi s i s  unimportant .  Th e relevan t  value s appea r  i n th e centra l  column :  not e tha t  i t 

has bee n establishe d tha t  sinc e agressiv e weapon s ar e sharp ,  an d shar p weapon s ar e 

classifie d a s point y o n th e shap e scale ,  a s ar e marquise-cu t  diamonds ,  th e diamond s i n 

questio n mus t  b e marquise-cut . 

Summary 

The notio n tha t  a  propert y valu e occupie s a  scala r  positio n o n an y numbe r  o f 

classificatio n scale s associate d wit h th e propert y i s exploite d i n DIFICI L t o interpre t 

figurativ e adjective-nou n combinations .  Th e nee d fo r  a  figurativ e interpretatio n ca n b e 

signalle d b y variou s form s o f  semanti c anomaly ,  includin g categor y erro r  an d expectatio n 

violation .  Whe n thi s happens ,  activatio n spread s t o th e immediat e inference s associate d 

wit h th e adjectiv e i n a  wid e variet y o f  nou n contexts .  Al l  scala r  positionin g conjunction s 

betwee n propert y value s thu s activate d an d propert y value s o f  th e targe t  nou n mediat e 

th e transmissio n o f  activatio n t o th e relevan t  propertie s o f  th e noun . 
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