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Abstrac t 

Reseaichen in AI often say that certain types of reference 
ar e baae d o n percq)tion .  Thei r  models ,  however ,  d o no t 
reflect  perceptua l  functioning ,  bu t  instea d represen t  denota -
tion ,  a n intellectuaU y modele d relation ,  b y usin g exac t  fea -
tur e matchin g i n a  seria l  devic e a s th e basi c mechanis m fo r 
reference.  I  poin t  ou t  fou r  problem s i n thi s us e o f  denota -
tion :  substitutio n o f  a n intellectua l  mode l  fo r  a  perceptua l 
one ;  unclarit y abou t  th e natur e o f  referential  identification ; 
relativ e neglec t  o f  th e rol e o f  contras t  i n reference;  an d 
inexac t  matches .  I  the n sugges t  a n alternativ e theoretica l 
accoun t  fo r  perceptuall y base d indexica l  reference,  th e 
figure-ground  model ,  an d I  e:q>lai n ho w thi s mode l  handle s 
th e four  problems . 

I .  I n t r o d u c t i o n 

Reference concerns the relation of symbols to things 
outsid e th e syste m o f  symbols .  Indexica l  nou n phrase s 
(e.g. ,  'this, '  'I, '  'you, '  'tha t  dog,' )  ar e inqrartan t  vdiicle s 
o f  referenc e i n natura l  langiiage .  I n thei r  mos t  basi c us e i n 
communication ,  the y serv e t o connec t  discours e wit h 
thing s presoi t  i n th £ physica l  surroundings .  T o mode l 
suc h reference ,  A I  worker s hav e use d exac t  featur e matdi -
in g i n a  seria l  device .  The y combin e thi s mechanis m wit h 
variou s device s fo r  restrictin g th e searc h spac e containin g 
possibl e referents .  I n regar d t o device s fo r  restrictin g 
searc h spaces ,  m u c h progres s ha s bee n mad e sinc e th e 
earl y 1970' s w h e n Winogra d develope d hi s wor k o n refer -
aic e i n Shrdlu .  Fo r  exan^le ,  Gros z (1977 ,  1981) ,  Sidne r 
(1979) ,  Reichma n (1978 ,  1985) ,  an d Brac e (1981) )  hav e 
develope d theorie s aime d a t  restrictin g list s o f  possibl e 
refermts.  T h e motivatio n fo r  thes e theorie s wa s goiera l 
theorie s o f  th e stractur e o f  discourse ,  rathe r  tha n £eorie s 
o f  reference .  Despit e thi s progres s i n restrictin g th e searc h 
q>ac e fo r  reference ,  th e basi c mechanis m fo r  pickin g th e 
referen t  ou t  o f  suc h searc h space s ha s remaine d unchange d 
sinc e Winograd' s work . 

I n thi s paper ,  I  argii e tha t  fou r  issue s i n th e A I  literatur e 
o n referenc e indicat e seriou s problem s i n th e suppositio n tha t 
exac t  featur e matchin g i n a  seria l  devic e provide s a n 
explanator y mechanis m fo r  reference .  I  disciis s th e A I 
literatur e a s thoug h i t  aime d a t  explanator y rathe r  tha n 
purel y specificator y model s fo r  referraice .  ̂  explanator y 
devic e aim s a t  replicatin g certai n result s (e.g. ,  th e under -
standin g o f  referenc e i n natura l  language )  b y usin g mean s 
tha t  ar e simila r  o r  paralle l  t o th e natura l  ones .  I n contrast , 
a purely  q>ecificator y devic e aim s a t  replicatin g th e results , 
bu t  no t  a t  usin g simila r  means .  I  (1993 )  hav e discusse d th e 
distinctio n b e t w e m explanator y ui d specificator y theorie s 
elsewhere .  M y assunq>tio n o f  explanator y goal s fo r  A I 
studie s o f  referenc e i s no t  alway s correct ,  bu t  I  mak e i t  fo r 
tw o reasons .  First ,  i t  woul d tak e u p to o m u c h spac e i n a 
shor t  pape r  t o sor t  ou t  whic h typ e o f  A I  i s  th e goa l  fo r 
eac h piec e o f  woiic .  M o r e inq)ortantly ,  I  a m intereste d i n 
explanator y A I  fo r  referoice ,  an d I  wan t  t o sho w tha t 
curren t  A I  theorie s o f  referenc e hav e som e deficiencie s i f 

constrae d a s explanator y theories . 
Th e fou r  problem s i n th e A I  literatur e tha t  I  discus s conce m 

th e distinctio n b e t w e m perceptua l  an d intellectua l  base s fo r 
reference ,  th e natur e o f  refer̂ itia l  identification ,  th e rol e 
o f  contras t  i n referentia l  idratification ,  an d inexac t  match -
es .  T o dea l  wit h thes e issues ,  I  sugges t  a n alternativ e 
iq)proac h t o perceptuall y base d indexica l  reference ,  th e 
figure-groun d model . 

n. The Four Problems 

A) Perceptual vs. Intellectual Bases for Reference 

The basis for connecting indexical phrases to their refer-
ent s i n di e physica l  surrounding s i s perception :  I  us e 'tha t 
dog '  o r  'you '  t o refe r  i n suc h a  w a y tha t  you r  perc^tua l 
attentio n i s directe d t o th e refermt .  M y clai m tha t  percep -
tio n i s a t  th e foundatio n o f  a  basi c variet y o f  indexica l 
referenc e i s goierall y accepte d b y man y A I  worker s (e.g. , 
Cohen (1984) ,  G o o d m a n (1986) ,  Appel t  an d Kronfel d 
(1987) ,  Gros z (1981) ,  Lesperanc e an d Levesqu e (1993) , 
Dal e (1988) ,  an d Claase n (1992)) .  Despit e thei r  agreemra t 
abou t  th e datu m tha t  perceptio n i s th e basi s fo r  certai n 
type s o f  referoice ,  non e o f  thes e author s provide s an y A I 
devic e t o mode l  perception .  Instead ,  th e basi c mectuuiis m 
the y us e t o mode l  refer^c e i s exac t  featur e matchin g i n a 
seria l  device .  The y us e thi s mechanis m i n conjunctio n 
wit h variou s device s fo r  restrictin g th e searc h spac e con -
tainin g possibl e referents . 

Exac t  featur e matchin g i n a  seria l  devic e model s denota -
tion ,  rathe r  tha n percq>tion .  A I  scholars ,  i n fact ,  ofte n 
see m t o tak e denotatio n a s equivalen t  t o reference .  Phi -
losophers ,  sinc e Strawson' s (1950 )  "O n Referring, "  hav e 
usiudl y agree d tha t  referoic e i s a n actio n o f  a  speaker , 
involvin g hi s us e o f  word s an d action s i n a  contex t  t o 
determin e a  referent .  I n contrast ,  denotatio n i s sinq)l y a 
relatio n betwee n a  descriptio n an d a n object ,  b y whic h th e 
descriptio n i s tru e o f  th e objec t  an d o f  nothin g else .  Thu s 
denotatio n leave s ou t  o f  consideratio n th e speaker ,  hi s 
actions ,  an d th e context .  Nevertheless ,  man y philosopher s 
hav e use d denotatio n t o explicat e th e basi c functionin g o f 
word s i n reference .  I n thi s way ,  th e basi c mechanis m o f 
referrac e i s  take n t o b e a  typ e o f  predication . 

Th e traditio n o f  usin g denotatio n t o explicat e referenc e 
goe s bac k t o Freg e (1879 ,  1950 )  an d Russell .  I n hi s 'O n 
Denoting, "  Russel l  (1905 )  analyze d "Th e presen t  kin g o f 
Franc e i s bald '  a s 'Ther e i s on e an d onl y on e prese t  kin g 
of  France ,  an d h e i s bald. "  Thi s analysi s take s doiotatio n 
t o b e th e mechanis m b y whic h "th e presen t  kin g o f  France ' 
fimctions .  Interestingl y enough ,  Russel l  hel d tha t  indexica l 
referenc e i s determine d i n a  perceptua l  way ,  rathe r  tha n b y 
d^iotatio n (cf .  m y (1984)) .  Bu t  hi s vie w o n indexical s ha s 
bee n ignore d i n th e literatur e (thoug h Castaned a (1977 )  an d 
Smit h (1982 )  offe r  simila r  views )  whil e hi s  denotationa l 
accoun t  i s  commonl y accepted ,  no t  onl y fo r  definit e de -
scriptions ,  bu t  als o fo r  indexical s (fo r  a  prominoi t  instanc e 
of  th e latter ,  cf .  Quin e (1960 ,  p .  163)) .  Freg e an d Russel l 
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influence d late r  analyse s o f  refermc e no t  onl y b y thei r 
pupe n o n th e topic ,  bu t  als o b y thei r  developmen t  o f  th e 
predicat e calculus ,  a  forma l  syste m i n whic h description s 
hav e n o functio n bu t  tha t  o f  bein g predicates .  Th e 
common us e o f  thi s syste m a s a  too l  fo r  theorizin g abou t 
natura l  languag e ha s promote d th e vie w tha t  description s i n 
referrin g expression s functio n i n virtu e o f  bein g tru e o f 
referents . 

Usin g doiotatio n t o explicat e th e basi c mechanism s o f 
leferoic e treat s thes e mechanism s a s iuncti<Mun g a t  a n 
intellectua l  level ,  i n virtu e o f  tru e description ,  rathe r  tha n 
at  a  percq>tua l  level .  Sinc e on e ca n perceiv e thing s with -
out  describin g them ,  an d ca n describ e thing s withou t  per -
ceivin g them ,  i t  i s  clea r  tha t  descriptio n an d perc^tio n ar e 
different .  Nevertheless ,  mos t  (bu t  no t  all )  A I  scholar s omi t 
commentin g o n th e fac t  tha t  thei r  model s fo r  perceptuall y 
base d refermc e trea t  somethin g quit e differoi t  from  suc h 
refermce ,  namely ,  tru e descriptio n o f  th e referent . 

B) The Nature of Referential Identincation 

Some AI scholars explicitly note that their denotatiorud 
model s fo r  refermc e d o no t  trea t  th e perceptua l  identifica -
tio n involve d i n certai n kind s o f  refermce .  Phili p Cohe n 
(19g4a ,  1984b) ,  a s wel l  a s Appel t  an d Kronfel d (1987) , 
say tha t  percq>tua l  id îtificatio n i s a n additiona l  ste p i n 
referring ,  afte r  th e on e repteseate d b y a  tru e descriptio n o f 
th e referent .  The y als o sa y tha t  ther e i s n o adequat e theor y 
of  jus t  h o w peopl e idraitif y  referents .  O n thei r  view ,  no t 
onl y ar e ou r  A I  model s deficî i t  i n modelin g refer̂ itia l 
idoitification ,  bu t  w e als o d o no t  k n o w wha t  referentia l 
identificatio n is ,  i.e. ,  w e don' t  hav e an y underlyin g philo -
sophica l  accoun t  o f  suc h identification .  Thi s i s a  seriou s 
proble m fo r  A I  theorie s o f  refer^ice ,  sinc e thes e theorie s 
tak e refermtia l  identificatio n t o b e th e hear t  o f  refer^ce . 

C)The Role of Contrast in Referential Identification 

Several  AI scholars say that contrast is basic to the function-
in g o f  referentia l  idmtificatio n (e.g. ,  Dal e (1988) ,  Gros z 
(1981) ,  G o o d m a n (1986) ,  Appel t  an d Kronfel d (1987) ,  an d 
Reichma n (1985)) .  Thi s positio n wa s hel d earlie r  b y th e 
psychologist ,  Olso n (1970) ,  w h o i s cite d b y Grosz .  Con -
tras t  o f  th e referen t  t o it s surrounding s i s coiî atibl e wit h 
denotatio n o f  th e referent ,  i n tha t  on e coul d pic k a  referen t 
out  o f  som e se t  b y a  descriptio n tha t  wa s tru e o f  i t  an d o f 
nothin g els e i n th e set .  Despit e thi s conqjatibility ,  i t  i s  no t 
clea r  tha t  tru e descriptio n i s necessar y fo r  distinguishin g a n 
intende d referen t  fro m a  se t  o f  possibl e referent s becaus e 
description s whic h ar e fals e o f  th e referoi t  ofte n suffic e i n 
natun d languag e fo r  communicatin g referoice .  Fo r 
example ,  on e coid d us e 'th e m a n wit h th e martini '  t o refe r 
t o a  ma n drinkin g wate r  fro m a  martin i  glass ,  o r  on e coul d 
use 'tha t  desk '  t o refe r  t o a  table .  Therefore ,  i f  contras t  i s 
t o pla y th e majo r  rol e i n referoice ,  i t  i s  no t  clea r  tha t 
dmotation ,  o r  exac t  featur e matehin g i n a  seria l  device ,  i s 
als o needed . 

D) Inexact Matches 

If contrast is the most basic device for refermce, then a 
descriptio n tha t  i s  fals e o f  a  referent ,  bu t  sufficioi t  fo r 
contrastin g i t  t o othe r  possibl e referents ,  m a y suffic e fo r 
reference .  Suc h a  descriptio n woul d "inexactl y mateh "  it s 
referent :  callin g suc h a  mate h "inexact, "  however ,  i s  base d 
on th e assun^tio n tha t  tru e descriptio n i s th e basi c devic e 

fo r  matching ,  rathe r  tha n contrast .  I f  tru e descriptio n i s 
not  th e relevan t  device ,  tha i  th e us e o f  'th e m a n wit h th e 
martini '  i n th e circumstance s describe d abov e m a y coun t  a s 
an exac t  matc h accordin g t o som e othe r  basi s fo r  matching . 

Bot h Barbar a Gros z (1977 )  an d Bradle y G o o d m a n 
(1986 )  discus s th e fac t  tha t  inexac t  matehe s o f  description s 
t o referent s ofte n suffic e fo r  communicatin g referoic e i n 
natura l  language .  Gros z (1981 )  say s tha t  th e questio n o f 
inexac t  matehe s need s fiirtiie r  study ,  an d G o o d m a n (1986 ) 
provide s suc h a  study .  H e ha s develope d interestin g 
device s fo r  rq>lacin g o r  removin g description s tha t  d o no t 
mate h an y possibl e refermts .  Hi s devic e ha s prese t  rank -
ing s o f  whid i  kind s o f  description s ar e mos t  likel y t o b e 
wrong ,  an d i t  trie s rq>lacin g o r  removin g them ,  an d the n 
matchin g th e resultan t  descriptio n se t  t o th e lis t  o f  possibl e 
referaits .  Goodman' s method s an d algorithm s ar e ingoii -
ous ,  an d produc e usefu l  results .  However ,  hi s i^proac h i s 
justifie d practicall y rathe r  tha n theoretically ,  an d ha s bee n 
calle d 'a d hoc '  b y Chamia k (1988 :  288) .  I n m y opinion , 
severa l  part s o f  Goodman' s treatmoi t  ar e theoreticall y 
motivated ,  bu t  no t  th e assunq>tio n tha t  exac t  matehe s lik e 
thos e modele d b y denotatio n ar e require d fo r  referenc e i n 
natura l  language .  I f  contras t  t o othe r  thing s i n th e sur -
roundings ,  rathe r  tha n doiotation ,  i s  th e basi c mechanis m 
of  a  certai n typ e o f  referenc e i n natura l  language ,  tha i 
many case s o f  'mexac t  matehes "  ar e exac t  Plough .  I t  i s  a n 
empirica l  questio n whethe r  peopl e us e mechanism s othe r 
tha n doiotatio n to  mak e referoice . 

Summary of section n. I have argued that there are 
severa l  theoretica l  problem s i n usin g d^otation ,  an d exac t 
featur e matehin g i n a  seria l  device ,  a s base s fo r  explana -
tory  model s o f  perceptuall y base d refer»ice :  denotatio n 
capture s a n intellectua l  ratiie r  tha n perceptua l  relation ; 
curren t  model s leav e i t  unclea r  jus t  wha t  constitute s refer -
mtia l  identification ;  contras t  rathe r  tha n tru e descriptio n 
m ay b e th e basi c mechanis m o f  referoice ;  "inexac t  mateh -
es "  ar e commonl y use d i n referrin g i n natura l  language .  I n 
what  follows ,  I  describ e a  theoretica l  mode l  fo r  perceptual -
l y base d indexica l  referaic e whic h deal s wit h tiiese  prob -
lems . 

m. The Figure-Ground Model 

My theoretical model for the determination of indexical 
referrace ,  whic h I  (1986 ,  1993 )  hav e develope d a t  lengt h 
elsewhere ,  i s calle d th e "figure-groun d model, "  an d ha s 
thre e steps : 

A.  T h e us e o f  a n indexica l  determine s a  contex t  contain -
in g th e refer^t .  (T o simplif y matters ,  I  tak e th e contex t  to 
be th e physica l  surroimdings ,  bu t  ther e ar e additiona l 
kinds. ) 

B.  Gesture s m a y direc t  th e hearer' s attentio n to  on e par t 
of  th e physica l  surrounding s a s containin g th e referent . 

C.  Description s i n th e indexica l  phias e (o r  connecte d 
wit h i t  i n certai n othe r  ways )  functio n a s &  figure to  mak e 
th e referen t  stan d ou t  b y contras t  t o th e background . 
Conside r  a n example .  Suppos e a  person ,  a t  a  ba r  k n o w n 
by th e converser s to  b e frequente d b y transvestites ,  say s 
whil e noddin g i n a  certai n direction , 

"Tha t  strikingl y beautifi d w o m a n i s no t  a  woman . " 
I n thi s context ,  th e noddin g i s a  gestur e indicatin g tha t  a 
certai n par t  o f  th e surroun£ng s contain s th e referent ,  an d 
th e descriptiv e terms  'strikingl y beautifu l  w o m a n '  functio n 
as a  figur e to  m a k e th e referen t  stan d ou t  (fo r  th e hearer ) 
qu a particula r  fro m tha t  background .  Thi s perceptua l 
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functionin g o f  th e descriptio n require s th e heare r  t o sca n 
th e indicate d par t  o f  th e physica l  surrounding s fo r  someth -
in g tha t  fit s  th e percq>tua l  conten t  conveye d b y 'strikingl y 
beautifu l  woman. '  llii s  initia l  presentatio n o f  th e figure-
groun d mode l  i s to o brief ,  bu t  I  wil l  clarif y i t  furthe r  b y 
contrastin g i t  t o denotation ,  an d b y explainin g h o w i t  deal s 
wit h th e fou r  problem s abou t  perc^tuall y base d reference . 

Denotatio n function s i n virtu e o f  a  predicatio n model ,  i n 
tha t  th e denotatu m o r  referen t  i s whateve r  th e descriptio n 
i n th e referrin g expressio n i s tru e of .  Th e predicationa l 
mechanis m identifie s a  thin g qu a member  o f  a  kind ,  i n tha t 
th e ref(»en t  i s whateve r  satisfie s th e description .  Fo r 
exanq>le ,  mos t  use s o f  "th e winne r  o f  th e nex t  N e w Yori c 
stat e lottery '  an d o f  "whoeve r  i s i n th e nex t  room "  pic k a n 
individua l  ou t  no t  qu a individual ,  bu t  rathe r  qu a havin g 
certai n features ,  o r  fallin g unde r  a  certai n description .  A 
contrastin g manne r  o f  identificatio n i s identificatio n qu a 
individua l  (o r  qu a particular) .  Fo r  example ,  mos t  use s o f 
"thi s dog "  o r  "tha t  car "  base d o n perceptio n woul d identif y 
a thin g qu a individual ,  becaus e th e hearer' s attentio n i s 
directe d t o pic k ou t  a  certai n individua l  fro m th e surround -
ings .  T h e mechanis m o f  th e figure-groun d mode l  naturall y 
produce s identificatio n qu a particula r  b y th e wa y i t  func -
tions :  th e figiu « function s a s a  templat e tha t  make s a  par -
ticula r  thin g stan d ou t  fo r  th e heare r  fro m it s background . 
Suc h contrastiv e fiinctionin g i s quit e differ̂ i t  fro m direct -
in g attentio n t o whateve r  i t  m a y b e tha t  a  certai n descrip -
tio n i s tru e of .  T h e tw o differen t  manner s o f  identifyin g a 
referen t  hav e effect s o n th e logi c o f  negatio n an d o n rigidi-
t y o f  designatio n (cf .  m y (1993)) .  Not e tha t  I  a m no t 
proposin g tha t  eith ^  th e figure-ground  mode l  o r  th e predi -
catio n mode l  i s mor e fundamenta l  tha n th e other .  Instea d I 
vie w descriptiv e term s a s havin g a  lexica l  meanin g whic h 
m ay b e use d eithe r  t o provid e a  figure  fo r  drawin g a  con -
trast ,  o r  t o provid e a  predicat e tha t  i s t o b e tru e o f  someth -
in g (o r  i n variou s othe r  ways~ I  d o no t  attemp t  a  complet e 
accoun t  o f  th e varietie s o f  referoice) . 

Next ,  I  discus s th e fou r  problems .  First ,  i n contras t  t o 
denotation ,  th e figure-ground  mode l  provide s a  perceptua l 
model  fo r  perceptuall y base d reference ,  a s show n b y it s 
thre e mai n features :  hearin g th e us e o f  th e indexica l  i s  th e 
basi s o n whic h th e heare r  pick s ou t  th e groun d containin g 
th e referoit ;  gesture s direc t  th e hearer' s perceptua l  attra -
tio n t o a  par t  o f  th e surroundings ;  an d th e figure  function s 
i n a  perceptua l  wa y i n drawin g a  contras t  o f  a n individua l 
t o it s surroundings .  Evo i  thoug h thi s p^>e r  focuse s o n 
perceptua l  application s o f  th e figure-ground  model ,  th e 
contras t  o f  figure  t o groun d i s als o pres î t  i n highe r  leve l 
cognition ,  s o tha t  th e figure-ground  mode l  i s applicabl e 
als o t o indexica l  referoic e th ^  i s no t  perc^tuall y base d 
(cf .  m y 1993 ,  ch .  3) . 

Th e percq>tua l  natur e o f  th e figure-ground  mode l  ena -
ble s i t  t o giv e contrast ,  rathe r  \ku i  tru e description ,  th e 
majo r  rol e i n reference .  Bot h gesture s an d description s 
functio n i n th e figure-ground  m c ^ l  i n virtu e o f  contrast s 
t o backgrounds .  Description s nee d no t  b e tru e o f  th e 
referen t  a s lon g a s the y suffic e fo r  distinguishin g i t  fro m 
othe r  possibl e refer̂ it s  i n th e indicate d par t  o f  th e sur -
roundings.  Becaus e th e descriptio n nee d no t  b e tru e o f  it s 
referoit ,  a s lon g a s i t  provide s th e neede d contrast ,  certai n 
type s o f  'inexac t  matches '  o f  description s t o referoit s ar e 
explained :  a  descriptio n ma y functio n b y creatin g a  percep -
tua l  contrast ,  rathe r  tha n functio n a t  a n intellectua l  leve l  b y 
bein g tru e o f  something .  A n A I  mode l  o f  suc h fiinctionin g 
coul d us e a  coimectionis t  device ,  whic h allow s a  les s rigid 
typ e o f  featur e matching ,  tha t  bette r  fits  percq>tua l  match -

ing .  Joh n Moulto n an d I  ar e n o w workin g o n suc h a  mode l 
(Moulto n an d Roberto ,  1994) . 

Th e figure-ground  mode l  als o help a i n regar d t o th e 
proble m o f  th e natur e o f  referentia l  identification ,  bot h b y 
offerin g a  mode l  fo r  th e mechanis m o f  suc h idoitification , 
an d b y providin g a  basi s fo r  explicatin g identificatio n qu a 
particular .  I  submi t  tha t  identificatio n qu a particula r  o n th e 
figure-ground  mode l  explicate s wha t  Cohsa. ,  Appelt ,  an d 
Kronfel d cal l  "referentia l  identification "  i n th e cas e o f 
indexica l  refermce .  Bu t  thi s i s no t  a n accoun t  o f 
referentia l  identificatio n i n general .  I  believ e tha t  ther e ar e 
at  leas t  thre e type s o f  referentia l  identificatio n base d o n 
use s o f  descriptions .  O n e typ e i s base d o n th e figure-
groim d model ,  an d a  secon d typ e i s base d o n th e p r^ca -
tio n mode l  an d approximate s d^otation .  Th e thir d type , 
whic h I  hav e no t  discusse d here ,  direct e attentio n t o a  thin g 
qu a kind ,  an d produce s generi c refermce ,  a s i n "A n ele -
phan t  neve r  forgeto. "  I  vie w referenc e mad e b y mean s o f 
descriptiv e nou n phrase s a s a  con^le x typ e o f  attentio n 
directmg ,  \(^c h put e th e descriptiv e contoi t  o f  th e phrase s 
t o wor k i n variou s ways ,  an d no t  jus t  b y mean s o f  tru e 
predication . 

I  conclud e tha t  th e figure-ground  mode l  provide s a n 
alternativ e t o denotatio n a s a  mcxle l  fo r  perceptuall y base d 
refer^ce ,  an d tha t  thi s alternativ e overcome s severa l 
problem s tha t  exis t  fo r  a  purel y denotationa l  model . 
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