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T"  SE h .Aî D .  NOT T O SEt ,  TiiA T I S TH E QUESTION 

E. Andrcevs|.y , A. Andreewsky 
G.  Deloch e an d D .  Uourcle r  . 

I.<SERM U 84, Hopltal de la Salpetrlere, 47, Bd 
de I'hopital .  75014 ,  PARIS-FRA.NCE . 

^LIMSI-a-lRS ,  Orsa y FRANCE 

\rA 430 CNRS-FRANCE. 

Bot h psychologica l  an d computationa l  theorie s o f 
th e lexico n usuall y consis t  o f  th e specification s o f 
th e semanti c relation s betwee n words .  Th e presen t 
pape r  propose s a n alternative ,  an d simple r  lexico n 
whic h doe s no t  includ e th e particula r  meaning s fo r 
eac h ite m i n It .  Thi s lexico n consist s instea d o f 
pointer s t o a  genera l  knowledg e data-base ,  o n th e 
basi s o f  whic h th e meaning s o f  word s ar e t o b e com -
puted . 

Worl d knowledg e i s indee d require d t o understan d 
properl y an y word .  Thi s i s demonstrate d b y example s 
lik e th e followin g :  i n " a gree n salad "  vs." a gree n 
cadaver" ,  th e colo r  o f  "green "  i s no t  th e same !  Bu t 
th e requiremen t  may b e mor e obviou s fo r  a  lexica l 
ambiguity .  Fo r  instance ,  t o accoun t  fo r  th e meaning s 
of  th e ver b "study "  i n :  "Francoi s studie s english " 
vs .  "Chomsk y studie s english" ,  on e canno t  hel p bu t 
tak e int o accoun t  muc h knowledg e abou t  ho w englis h 
i s no t  tli e frenc h peopl e ^a s Francoi s refer s to i 
mothe r  tongue ,  o n on e hand ,  and ,  o n th e othe r  hand , 
abou t  Chomsky' s scientifi c  activity .  Th e psycholo -
gica l  meanin g o f  word s doe s indee d depend s o n worl d 
knowledg e :  i t  i s  mor e likel y t o resul t  fro m som e 
processin g (takin g thi s store d knowledg e int o ac -
count )  tha n t o b e Jus t  retrieve d ou t  o f  an y structure . 

I n thi s paper ,  w e will ,  first ,  giv e a  computa -
tiona l  mode l  fo r  th e resolutio n o f  lexica l  ambiguity ; 
i t  i s  grounde d o n a n abstrac t  "lexicon" ,  wit h poin -
ter s t o th e knowledg e data-base .  We wil l  the n presen t 
psychoUnguisti c dat a whic h cal l  fo r  suc h a  pre -
processin g a s th e abov e abstrac t  lexico n may provide . 
RESOLUTION O F POLYSEMIES.  A N A.I .  APPROACH. 

Given a (french) sentence, including a lexical 
ambiguity ,  m,  w e wan t  t o disambiguat e m.  Th e presen t 
resolutio n o f  thi s proble m i s base d o n a n automati c 
informatio n retrieva l  system ,  i n natura l  language , 
so calle d "SPIRIT "  (A .  Andreewsk y e t  al ,  1980)whlc h 
i s currentl y us e i n Paris ,  wit h variou s data-base . 

The "worl d knowledge "  o f  SPIRI T i s it s store d 
document s (th e frenc h text s D, ,  D,.. .  D  ) . 

The "lexicon "  o f  SPIRI T i s ver y poo ? :  i t  con -
tain s mainl y morphologica l  an d syntactica l  propertie s 
of  words . 

SPIRI T compute s th e "distances "  d. ,  betwee n an y 
give n frenc h sentenc e s  (tha t  is ,  an y reques t  t o th e 
system )  an d it s n  store d documents ;  thes e distance s 
d.  enabl e th e syste m t o answe r  t o £  ,  b y mean s o f  a n 
hierarchicall y arrange d lis t  o f  number s : 

Â  =  ( i  ,  i^ ,  .. .  î ) 
I.e .  a  se t  o f  weighte d number s pointin g t o th e docu -
ments Di, ,  Dl^ ,  ... .  D l  ,  answerin g th e bes t  t o th e 
reques t  s . 

SPIRI T include s a  syntactica l  disarablguator : 
For  instance ,  a  wor d suc h a s "can "  (h e ca n ope n th e 
can )  ha s tw o differen t  entrJe e i n it s lexicon , 
wherea s a  wor d suc h a s "baclielor "  lia s onl y one .  T o 
handl e th e p  differen t  meaning s o f  sud i  polysemies , 
th e followin g step s ar e take n • 

-  Usua l  dlctionnar y definition s o f  word s (on e 
definitio n fo r  a  regula r  word ,  p  to r  a  p-polysenou s 
word )  ar e input ,  a s give n "request "  t o SPIRIT ;  th e 
system' s answer s (on e t o p  fo r  eac h word )  ar e set s 
of  number s A. ;  thes e set s ar e linke d t o eac h lexica l 
entry ,  an d stored .  Th e lexico n o f  th e syste m includ e 
now,  togethe r  wit h morphologica l  an d syntactica l 
data ,  pointer s t o th e knowledg e data-bas e th e A . 

-  I f  a  polysemou s wor d m ha s th e p  meaning s : 
m.,  m.. .  m ,  it s  lexica l  entr y Includ e th e set s : 
A. ,  Aj . .  A  .  Given ,  now ,  th e wor d m i n a  sentenc e s ^ 
th e followin g operation s enabl e it s disambiguation , 
I n a  ver y simpl e wa y : 

-  A  i s th e answe r  o f  SPIRI T t o th e sentenc e s . 
-  A, ,  A.. .  A  ar e th e answer s o f  SPIRI T t o th e p 

differen t  definition s o f  th e meanin g o f  m. 
th e greates t  o f  th e followin g intersection s : 

A A a ,  A ^  A  A ^  A  A A giv e whic h 
definitio n o f  m share s a  maximu m o f  relate d docu -
ment s wit h th e sentenc e a .  I t  I s  th e meanin g o f  m 
i n th e give n sentenc e £ . 

I n orde r  t o exemplif y ho w th e syste m actuall y 
works ,  conside r  th e disambiguatio n o f  th e wor d : 
"instruction" .  I n french ,  thi s wor d ha s thre e 
meaning s : 

1)  instructio n -"teachin g o r  education ,  th e 
takin g i n charg e o f  school-ag e children. " 
Give n th e firs t  definition ,  th e answe r  o f  th e syste m 

A, - 120, 513, 519, 1829, 611, 1351, 207. '/^'^ 
21 Instructio n ="Proceeding s whic h brin g a  cas e 

or  a  law-sui t  t o trial" . 
t o thi s definition ,  th e answe r  o f  th e syste m i s : 

A 1761 ,  1760 ,  1376 ,  1393 ,  1369 ,  1723 ,  276 . 
37 instructio n -"Directions ,  instruction s o r 

information s give n fo r  indicativ e purposes" . 
answer  o f  th e syste m : 

A 1802 ,  2144 ,  1761 ,  1367 ,  2720 ,  2490 . 
(al l  th e number s her e refer s t o a  data-bas e o f  300 0 
laws ,  chose n fo r  th e presen t  experiment; . 

Now,  give n th e followin g sentenc e : 
s "gu l  s e charg e d e 1'instructio n d e dossier s d e 
recouvremen t  d'impots "  (Wh o i s i n charg e o f  th e exa -
minatio n o f  record s i n ta x collectio n cases) ,  inclu -
din g "instruction" ,  th e answe r  o f  th e syste m is : 

A =  276 ,  1367 ,  2121 ,  1761 ,  1760 ,  1376 ,  1393 ,  1361 . 
What  i s th e meanin g o f  "instruction "  i n th e 
sentenc e ŝ ? Th e intersectio n o f  th e answe r  o f  th e 
syste m t o ŝ ,  wit h th e answer s t o th e thre e defini -
tion s o f  "instruction "  ar e : 

A rt A  :36 1 
A,  A  A ® 276 ,  1761 ,  1760 ,  1376 ,  139 3 
A^  A  A ^  1367 ,  1761 . 

Thus ,  th e 2n d meanin g o f  "in s true r  ion "  trigger s th e 
greates t  intersection ,  therefor e I t  i s  th e meanin g 
of  thi s wor d i n th e contex t  a t  hand .  A n exampl e o f 
th e us e o f  "instruction "  i n th e sam e meanin g i s 
take n ou t  o f  th e documen t  N' '  176 1 .  "l e servic e 
d'assiett e proced e a  1'instructio n d e l a demande"(th e 
tax-assessmen t  servic e proceed s t o investigat e claims ) 

Here ,  ther e i s a  lexico n withou t  an y semanti c 
informatio n whic h enables ,  howeve r  (ou t  o f  it s 
pointer s t o th e knowledg e data-base )  t o handl e 
lexica l  ambiguitie s i n sentences . 

PSYCHOLINGUISTIC EXPERIMENTS. 

riow people process lexical ambiguities? In 
general ,  ther e i s tw o contreverse d model s t o dea l 
wit h thi s proble m (c f  Care y P.W .  e t  al ,  1970) . 
requirin g a  lexico n fro m whic h meaning s ar e retrie -
ved .  I f  mor e tha n on e meanin g ar e retrieved ,  th e 
wron g one s ar e the n inhibited ;  th e inhibitio n hypo -
thesi s i s als o invoke d t o explai n subluminar y expe -
riment s wer e peopl e ar e abl e t o implicltel y us e 
some semanti c propertie s o f  word s the y ar e unabl e 
t o report ,  o r  eve n t o notic e (c f  D.A .  Allport ,  1977 ) 

We wil l  presen t  tw o psychoUnguisti c experiment s 
whic h requir e eithe r  a  meaning-retrieva l  an d inhi -
bitio n mechanism ,  or ,  alternatively ,  som e abstrac t 
lexico n suc h a s th e on e above . 
Experimen t  1 . 

Writte n word s wer e tachistoscopicall y presente d 
i n pairs ,  wit h visua l  masking  conditions ,  i n a  spee d 
whic h allowe d subject s t o repor t  a t  mos t  on e o f  them . 
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Al l  th e word s wer e nouns ,  an d the y Includ e th e frenc h 
homograp h :  "fils "  (whic h mean s eithe r  "son "  o r 
"threads") ;  thi s wor d i s no t  a n homophone ,  an d whe n 
i t  mean s "son "  i t  i s  uttere d /fls/ ,  an d /fil/ ,  fo r 
"threads" .  Th e writte n wor d "fils "  wa s displaye d 
togethe r  wit h eithe r  th e wor d "father "  o r  th e wor d 
"needle" .  (E .  Andreewsk y e t  al ,  1978) .  Th e subject' s 
sol e pronoonciatio n /fis /  o r  /fil /  testifie s i n favo r 
of  th e implici t  resolutio n o f  th e writte n polysemy ; 
thi s resolutio n wa s foun d t o b e i n accordanc e wit h 
th e "ungrasped "  co-displaye d nou n (fathe r  o r  needle ) 

The subjects '  utterance s testifie s therefor e i n 
favo r  o f  implici t  us e o f  th e "meaning "  o f  words , 
displaye d bu t  no t  understood . 
Experimen t  2 . 

M.L .  Alber t  e t  a l  (1973 )  propos e a  metho d so -
calle d th e "odd-word-out-test" .  Subject s ar e aske d 
t o poin t  t o th e od d ite m i n a  writte n list ,  suc h a s 
"hat "  i n ;  "cat ,  dog ,  pig ,  hat ,  wolf" .  Ther e ar e 
alexi c subjects ,  wh o ca n neithe r  rea d alou d no r 
understan d (i.e .  matc h wit h prope r  picture d items ) 
any o f  th e writte n noun s i n th e list ,  bu t  can ,  never -
theless ,  perfor m th e "odd-word-out-test" .  We hav e 
reporte d (G.Deloch e e t  al ,  o n press) ,  i n th e contex t 
of  th e abov e task ,  th e behavio r  o f  on e o f  thos e 
alexi c subject s :  h e give s 8  correc t  answer s ou t  o f 
10 list s o f  5  writte n items ,  al l  o f  whic h h e canno t 
understand .  Therefore ,  sinc e semanti c cue s ar e ob -
viousl y require d fo r  th e selectio n o f  od d items ,  suc h 
a patien t  displays ,  her e again ,  th e abilit y  t o mak e 
implici t  us e o f  th e "meaning "  o f  word s h e "sees" , 
withou t  bein g abl e t o understand . 

REFERENCES. 

- Albert, M.L. , Yamadori, A., Gardner, H. and Howes, 
(1973) ,  Comprehensio n I n Alexia ,  "brain" ,  Vol .  96 , 
par t  2 ,  317-328 . 
-  AUpor t ,  D.A .  (1977 )  On knowin g th e meanin g o f 
word s w e ar e unabl e t o repor t  :  th e effec t  o f  visua l 
masking .  I n "Attentio n an d Performance" ,  Uorni c (ed ) 
Lawrenc e Erlbaum ,  Ne w Jersey ,  505-533 . 

Andreewsky ,  A. ,  Deblll ,  F .  ,  Fluhr ,  C .  (1980) . 
Apprentlssag e Synta:i e semantlqu e lexicale."Revu e 
du Palai s d e l a Decouverte" ,  Vol .  9 ,  N °  83 ,  17-^0 . 

Andreewsky ,  E. ,  Deioch e ,  C ,  an d Kossanyl ,  P . 
(1979) .  Toward s a  procedura l  understandin g o f  readin g 
IN S Conf. ,  Noordwijkerhout ,  Holland ,  (i n "Le s proces -
sus d e l a Lecture" ,  specia l  issue ,  1978) . 
-  Carey ,  P.W. ,  Mehler ,  J .  an d Bever ,  T.G .  (1970 ) 
Judgin g th e veracit y o f  ambiguou s sentences .  "Journa l 
of  Verba l  learnin g an d Verba l  Behavior" ,  9 ,  243-254 . 
-  Deioche ,  G. ,  /indreewsky ,  E .  ,  an d Desl ,  M.  (o n press ) 
Surfac e dyslexi a :  a  cas e repor t  an d som e theoretica l 
implication s t o readin g models .  "Brai n an d Language" . 
-  Johnson-Laird ,  P.N .  (1980) .  Menta l  model s i n cogni -
tiv e science .  "Cognitiv e Science" ,  4 ,  71-115 . 
-  Marcel ,  A.J .  (o n press) .  Consciou s an d unconsciou s 
readin g :  Th e effect s o f  visua l  maskin g o n wor d per -
ception .  "Cognitiv e Psychology " 

The questio n arise s the n ;  ho w peopl e ca n manag e 
"t o se e an d no t  t o see "  writte n items ,  tha t  I s mak e 
an implici t  us e o f  th e meanin g o f  writte n word s whlcl i 
ar e no t  understood ? Thi s I s th e cas e I n th e tw o abov e 
experiments ,  suc h a s I n man y other s (C f  A .  Marcel ,  o n 
press) . 

Under  a  structura l  mode l  o f  th e huma n lexicon , 
fro m whic h meanin g o f  word s shoul d b e store d an d 
retrieved .  I t  i s  impossibl e t o explai n thes e expe -
riment s withou t  a  strongl y a d ho c hypothesi s o n a n 
inhibitio n mechanism ,  followin g th e retrieva l  o f  a 
lexica l  meanin g (explainin g ho w on e ca n mak e us e o f 
a wor d meaning ,  an d no t  understan d thi s word) . 

An alternativ e explanatio n ca n b e carrie d out , 
grounde d o n suc h a n abstrac t  lexico n a s describe d I n 
th e A.I .  par t  o f  thi s paper .  I n th e syste m describe d 
above ,  th e lexico n doe s no t  includ e semanti c infor -
mations ,  bu t  onl y set s o f  pointer s t o th e knowledg e 
data-base .  Th e retrieva l  o f  pointer s i s a  preproces -
sin g toward s wor d understanding .  I t  i s  clea r  tha t 
thes e pointer s provid e enoug h informatio n -eve n no t 
semantic -  t o explai n ho w peopl e may "se e an d no t  see " 
th e meanin g o f  words .  Fo r  Instance ,  i n th e cas e o f 
th e alexi c patient ,  i f  suc h pointer s woul d b e retrie -
ved ,  withou t  furthe r  processin g o f  th e meanin g o f 
words ,  th e patien t  wil l  perfectl y wel l  b e abl e t o 
poin t  t o th e od d word ,  ou t  o f  a n Intersectio n betwee n 
th e pointer s o f  th e list ,  withou t  havin g an y ide a o n 
any writte n wor d meaning . 

Therefore ,  ou r  A.l .  approac h no t  onl y allow s a 
ver y simpl e wa y t o handl e lexica l  ambiguities ,  bu t 
als o provide s a  theor y t o explai n lio w peopl e ca n 
manage t o se e an d no t  t o se e a  word ,  tha t  i s  t o 
implicitel y us e semanti c propertie s o f  non-unders -
too d writte n items . 
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