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J u m p i n g t o Conclusions : 

Psychologica l  Realit y an d Unrealit y i n a  W o r d Disambiguat io n P r o g r a m 

Oneme Hint 

Deptrtmen t  o f  Compote r  Sdenc e 
Unhrenit y o f  Toront o 

Toronto ,  Canad a MSS 1A 4 

L Introdnctio a 

Human languag e understandin g sometime s jump s 

t o conclusion s withou t  havin g al l  th e informatio n 

i t  need s o r  eve n usin g al l  tha t  i t  has .  So ,  there -

fore ,  shoul d an y psychologicall y rea l  language -

understandin g program .  H o w thi s ca n b e don e i n 

a discret e computationa l  mode l  i s no t  obvious .  I n 
thi s paper ,  I  loo k a t  thre e aspect s o f  th e problem : 

•  W h e n i s informatio n ignored ? 

•  W h e n i s a  decisio n mad e ou t  o f  impatience ? 

•  W h e n i s n o decisio n mad e a t  all ? 

I  giv e illustration s o f  thes e problem s i n th e 

domai n o f  wor d disambigiiatio n wit h th e Polaroi d 

Words system . 

2 .  Polaroi d W o r d s 

Polaroid *  Word s ar e a  syste m fo r  th e disambigua -
tio n o f  word s an d cas e slots ;  the y ar e a  par t  o f 
th e Absit y natura l  languag e understandin g syste m 

(Hirs t  1983a ,  1983b) .  Thei r  desig n i s base d i n 
par t  o n th e result s o f  recen t  psycholinguisti c stu -
die s o f  wor d disambiguatio n tha t  sho w tha t  usu -

all y al l  meaning s o f  a n ambiguou s wor d ar e 
activate d an d on e i s the n chose n (Swinnc y 1979 . 
Onife r  an d Swinne y 1981 ,  Scidenberg ,  Tanenhaus , 

Leima n an d Bienkowsk i  1982) .  Thu s i n Th e ma n 
walke d o n th e deck ,  bot h meaning s o f  deck ^  *pac k 
of  cards '  an d *par t  o f  a  boat' ,  ar e activate d belo w 

Thi s wor k w u carrie d ou t  whil e I  wa s a t  th e Depart -
ment  o f  Compute r  Science ,  Brow a University ,  Provl -
deace ,  Rhod e Island .  Financia l  suppor t  wa s provide d 
i n par t  b y th e \JS .  Offic e o f  Nava l  Researc h unde r 
contrac t  numbe r  N00014-79-C-OS92 .  I  a m gratefu l  t o 
Eugene Chamia k fo r  discussion s fro m whic h thi s wor k 
developed . 

^Folmro U i s a  uademar k o f  th e Polaroi d Corporation . 

consciou s awareness .  Thi s i s i n contras t  t o 
script-baM d model s (Schan k an d Abelso n 1977) , 

i n whic h th e scrip t  act s a s a  contea t  t o pre -

determin e a  uniqu e meanin g (o r  eac h ambiguou s 

word ,  a n apfvoac h clearl y inadequat e fo r 
polysemou s words . 

Each Polaroi d Wor d (FW )  i s a n independen t 
procedur e tha t  i s responsibl e fo r  th e disambigua -

tio n o f  on e wor d o r  cas e slo t  i n th e inpu t  sen -

tence .  Th e F W s operat e i n paralle l  wit h on e 

anothe r  an d wit h othe r  processe s i n th e system. ^ 

Ther e i s on e typ e o f  P W fo r  noims ,  anothe r  fo r 

prepositions ,  an d s o on .  Eac h begin s wit h a 
packe t  o f  knowledg e tha t  list s al l  possibl e mean -

ing s fo r  it s  wor d o r  slot ,  and ,  a s i t  obtain s th e 

knowledg e t o d o so ,  eliminate s al l  meaning s tha t 
ar e inappropriat e unti l  jus t  on e i s left .  Th e possi -

bilitie s i n th e PW' s lis t  ar e alway s well-forme d 

semanti c object s i n th e Frai l  fram e syste m (Char -
niak ,  Gavi n an d Hendle r  1983) ,  an d therefor e 

may b e use d fo r  retrieva l  an d inferenc e bot h b y 
P Ws an d b y othe r  processe s i n th e system , 
regardles s o f  th e exten t  t o whic h disambiguatio n 

has o r  hasn' t  take n place .  Polaroi d Word s an d 
thei r  man y virtue s ar e describe d mor e full y i n 
Hirs t  (1963a )  an d Hirs t  an d Chamia k (1982) ;  i n 

th e presen t  pape r  w e concentrat e o n thei r 
deficiencies . 

3.  J u m p i n g t o conclosion s 

3.1 .  Spreadin g activatio n an d magi c number s 

I t  ha s bee n show n tha t  semanti c primin g b y 
^readin g activatio n (Collin s an d Loftu s 1975 )  i s 

importan t  i n huma n lexica l  disambiguation . 

Accessin g a  concep t  i n memor y temporaril y 

2i o thi s respect ,  the y bea r  a  superficia l  similarit y t o 
Small' s  (1980 )  Wor d ExperU . 
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activate s bot h tha t  concep t  an d thos e closel y coo -

necte d t o it ,  facilitatin g thei r  subsequen t 

retrieval .  Seidenber g e t  a t  foun d tha t  stron g 
semanti c primin g o f  on e sens e o f  a n ambiguou s 

wor d wa s th e onl y cas e wher e no t  al l  meaning s 

wer e considered .  Fo r  example ,  i n Th e bridg e 
playe r  trumpe d th e spade ,  th e wor d bridg e prime s 

th e *playin g car d suit '  meanin g o f  spade ,  an d 'dig -

gin g instrument '  i s no t  considered . 

T o accoun t  fo r  th e effect s o f  spreadin g activa -

tio n i n ambiguit y resolution ,  Polaroi d Word s us e 

marke r  passing ,  a  discret e mode l  o f  spreadin g 

activatio n i n a  networ k o f  frame s an d slot s i n th e 

Frai l  representation .  Marke r  passin g ca n b e 

though t  o f  a s q>readin g token s alon g th e arc s o f 

th e representation ,  markin g eac h nod e reached . 

unti l  al l  node s withi n a  certai n distanc e o f  th e 

origi n hav e bee n marked .  Th e trail s o t  mark s 

thu s create d ar e calle d paths .  Marker s ma y b e 

passe d alon g an y connectio n i n th e network :  fro m 
fram e t o slot ,  slo t  t o filler,  slo t  t o constraint , 

clas s t o sub-class ,  an d s o on .  Marker s ar e passe d 

onl y t o node s withi n a  fe w step s o f  th e origin ; 
otherwise ,  o f  course ,  th e whol e knowledg e bas e 

woul d alway s ge t  marked ,  a  useles s situation . 

Befor e i t  doe s anythin g else ,  a  P W check s 

whethe r  on e o f  it s  possibilitie s has ,  a s resul t  o f 

previou s activity ,  receive d a  marker .  I f  so ,  i t 

decide s immediatel y o n thi s possibilit y  withou t 

any furthe r  consideration .  Otherwise ,  i t  ask s 
Frai l  t o star t  passin g marker s fro m eac h <r f  it s 

possibilities .  I f  on e o f  th e path s s o create d inter -

sect s wit h a  previousl y mact e path ,  thi s i s take n a s 
evidenc e tha t  th e origi n i s th e appropriat e sens e 
of  th e ambiguou s word .  Th e close r  th e intersec -

tio n i s t o th e origin ,  th e strcmge r  th e connectio n 
i s considere d t o be ;  i f  th e pat h i s stron g e n o u ^ , 

th e indicate d sens e i s chosen .  (I f  n o suc h inter -

section s ar e found ,  o r  onl y wea k ones ,  th e P W 

resort s t o othe r  methods ,  describe d i n Hirs t 
(1983a ;  Hirs t  an d Chamia k 1982).) ^  Fo r  example , 

i n sentenc e (1) : 

(1) The plane taxied to the terminal. 

the ambiguous words plane and terminal are 

resolve d b y finding  th e pat h betwee n thei r 

aviation-relate d senses ,  bu t  finding  n o pat h 

betwee n an y activ e concep t  an d thei r  othe r 

senses . 

The proble m tha t  immediatel y arise s wit h th u 

scheme i s tha t  o f  settin g thre îdids .  H o w fa r 

fro m th e origi n shoul d marke r  passii ^  go ? H o w 
stron g doe s a  pat h hav e t o b e befor e th e P W ca n 

jum p t o a  conclusio n withou t  considerin g othe r 

evidence ? I t  i s  clea r  tha t  ther e ar e psychologi -

call y rea l  thresholds ,  fo r  the y sometime s resul t  i n 

peopl e misinterpretin g negativel y prime d ambigui -
ties.- * 

(2) The astronomer married the star. 

(3) The rabbi was hit on the temple. 

(4) The sailor ate the submarine. 

(5) The catcher filled the pitcher. 

Although the selectional restrictions on marry in 

(2 )  ar e sufficien t  t o uniquel y determin e th e sens e 
of  sta r  a s 'celebrity* .  q)readin g activatio n fro m 

th e meanin g o f  astronome r  cause s mos t  listener s 
t o selec t  th e sens e 'celestia l  object' ,  despit e th e 

nonsensica l  result. ^  Tha t  is ,  th e huma n disambi -

guatio n mechanis m wil l  sometime s wrongl y jum p 

t o a  conclusio n — an d P Ws ar e likewis e foole d 

by thes e sentence s — eve n thoug h informatio n i s 

presen t  tha t  woul d le t  i t  avoi d th e error .  O n th e 

othe r  hand ,  peopl e generall y hav e n o troubl e 

wit h th e fallowin g sentences ,  whic h fal l  o n th e 

othe r  sid e o f  th e thresholds: ^ 

(6) The lawyer bent the bar. 

(ba r  #  'lega l  profession* ) 

(7) The dog chewed the bark. 
(bar k #  'do g noise* ) 

(8) The statistician sat on the table. 

(tabl e *  'arra y o f  figures') 

At present in Polaroid Wwds, markers are 

passe d t o node s u p t o foti r  step s awa y fro m th e 
origin ;  bu t  thi s threshol d i s jus t  a  magi c numbe r 

chose n arbitrarily ,  an d i s dependen t  upo n th e 

exac t  degre e o f  coarsenes s o f  th e Frai l  knowledg e 
representation .  Wha t  w e nee d i n orde r  t o deter -

min e a  mor e realisti c threshol d i s a  larg e se t  o f 

^ e a k path s ar e no t  ignore d entirely ;  rather ,  addition -
al  evidenc e i s sough t  befor e a  final  dtcmo n u  nude . 

^ntence s (3 )  an d (5 )  ar e fro m Rede r  (1983) . 

Ha th e othe r  secteaces ,  templ e -  'par t  o f  sknll' ;  tub -
marin e -  'sandwich' ;  ̂ ic*« r  -  'Jug* . 

^WUle individual s var y a s t o exactl y whic h sentence s 
fal l  where ,  a  disambiguatio n syste m wit h claim s t o 
psychologica l  realit y ihoul d b e i n accor d wit h th e gea -
era l  consensus . 
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dat a o n th e aubjectiv e lemanti c distanc e betwee n 
many differen t  concepts ,  an d the n se e ho w thi a 
translate s int o "physica l  distance "  i n Frai l  (o r 

othe r  representatio n o f  choice) .  Wor d associa -

tio n norm s (« .̂ ,  Postma n an d Keppe l  1970 )  ma y 

provid e a n initia l  bas e fo r  suc h a  se t  o f  data . 

Gettin g th e threshold s rig|i t  i n marke r  passin g 

i s importan t  no t  onl y s o tha t  Polaroi d Word s ca n 

confidentl y us e marke r  passin g a s a  disambigua -

tio n cue ,  bu t  als o becaus e properl y deploye d 

marke r  passin g ha s man y othe r  use s i n cognitiv e 

modeling :  thes e includ e contex t  determinatio n 

and explanatio n finding  (Chamia k 19S3) . 

32 .  Impatienc e 

Recent  psycholinguisti c researc h (e^. ,  Marden -
Wilso n an d Tyle r  1980 )  ha s emphasize d huma n 

languag e understanding' s followin g th e principl e 

of  "d o i t  a s earl y a s possible "  — tha t  interpreta -

tio n happen s a s soo n a s sufficien t  informatio n i s 
available ,  an d th e interpretatio n o f  earlie r  part s 

of  a  sentenc e i s use d t o guid e th e interpretatio n 
of  th e late r  parts .  Thi s principl e i s followe d b y 

Absit y (Hirs t  1983a ,  1983b) ,  th e syste m o f  whic h 

Polaroi d Word s for m a  part . 

Ther e ar e ver y fe w data ,  however ,  o n ho w 

quickl y lexica l  disambiguatio n take s plac e i n 
humans.  Almos t  al l  studie s o f  disambiguatio n 

hav e onl y considere d th e specia l  cas e i n whic h 

sufficien t  disambiguatio n informatio n i s presen t 
when th e ambiguou s wor d occurs ;  often ,  th e tes t 

wor d i s th e las t  o f  th e sentence .  Unde r  thes e 

conditions ,  disambiguatio n i s extremel y rapi d — 
betwee n 10 0 an d 20 0 mse c (Luca s 1983) . 

But  wha t  o f  case s i n whic h th e necessar y 

informatio n i s no t  initiall y  present ? H o w lon g 
wil l  peopl e wai t  fo r  i t  befor e jumpin g t o a  con -

clusio n wit h partia l  infonnation ? Th e followin g 
example s ar e bot h processe d withou t  error , 
althoug h th e final  nou n phras e ha s t o b e inter -

prete d befor e boo k ca n b e disambiguate d a s 
literar y work '  o r  "printe d volume' : 

(9) Nadia's favorite book is The House at 
Pooh Corner . 

(10) Nadia's favorite book is her signed first 
editio n o f  Th e Hous e a t  Poo h Corner . 

Thus, in at least some cases people will wait until 

th e en d o f  th e clause .  O n th e othe r  hand ,  i t  i s 
my intuitio n tha t  fan s i s disambiguate d a s 'devo -

tee '  i n (11 )  a s soo n a s th e ver b line d u p i s 

processed : 

(11) The fans were lined vp for hours to buy 

th e Stone s tickets . 

even though one can construct quite reasonable 

(albei t  les s probable )  sentence s tha t  star t  th e 

same wa y an d i n whic h fa n mean s *air-movin g 

device* : 

(12) The fans were lined up awaiting their 

final  factor y in^>ection . 

This suggests that PWs should use a cumulat-

in g evidenc e approac h an d jettiso n unlikel y altcr -

lutive s quickl y i f  ther e i s n o positiv e evidenc e fo r 

them .  Tha t  is ,  on e doe s no t  mak e a n inunediat e 

best  guess ,  bu t  on e doe s mak e a  reasonabl e gues s 

as M>c n a s ther e i s e n o u ^  infonnatio n t o d o so . 

eve n i f  on e canno t  b e definite .  Thi s ha s th e 

advantag e o f  helpin g t o preven t  combinatoria l 
explosion . 

However ,  I  hav e bee n loat h t o conside r  usin g 
thi s approac h i n Polaroi d Words ,  i n vie w o f  th e 

deart h o f  dat a o n th e correspondin g huma n 

behavio r  an d th e fuzzines s o f  th e whol e notion . 
Any interi m solutio n woul d hav e t o fal l  bac k o n 

th e magi c number s w e hav e alread y bemoaned . 
Nevertheless ,  P Ws d o us e th e relativ e frequenc y 

of  th e variou s meaning s o f  a n ambiguou s wor d i n 

some o f  thei r  decisions ,  bu t  sinc e w e kno w littl e 
yet  o f  ho w peopl e us e frequencie s i n disambigua -
tio n (se e Hirs t  1983a )  w e hav e limite d thei r  us e i n 

P Ws t o tidyin g u p loos e end s a t  th e en d o f  a  sen -

tence .  Anothe r  possibilit y  migh t  b e t o ad d a 
mechanis m tha t  watche s oii t  fo r  loomin g com -

binatoria l  explosio n an d force s P Ws t o mak e a n 
earl y gues s i f  i t  sense s danger .  (I n Hirs t  1983a ,  I 
discus s ho w th e demand s o f  structura l  disambi -

guatio n ma y forc e P Ws t o mak e a n eari y deci -
sion ,  als o i n orde r  t o avoi d combinatoria l  explo -
sion. ) 

33 .  Cowardic e 

Despit e everythin g w e hav e sai d above ,  i t  i s  obvi -
ous tha t  som e sentence s ar e genuinel y ambiguou s 

t o people .  I t  i s  therefor e inappropriat e fo r  a 
disambiguatio n proces s t o jum p t o a  conclusio n i n 

suc h case s o r  t o tak e extraordinar y measure s o r 
go t o heroi c effort s t o resolv e residua l  problems . 
That  is ,  P Ws shoul d b e afrai d t o jxun p t o a  con -

clusio n i f  th e lea p seem s to o great .  I f  reasonabl e 
effort s fail ,  the y ca n alway s as k th e use r  wha t  h e 
or  sh e reall y meant : 
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( D )  User :  I  nee d tom e informatio n o n get * 

tin g rid  o f  moles . 

System :  Ar e yo u trouble d b y unsightl y 

blemishes ,  b y thos e lovabl e bu t  destruc -

tiv e insectivorou s garde n pests ,  b y uter -

in e debris ,  o r  b y enem y secre t  agent s 

tha t  hav e penetrate d dee p int o you r 

organization ? 

(PWs do not actually have such a natural 

languag e respons e component. ) 

4 .  C o a d n s i o a 

The notio n o f  jumpin g t o a  conclusio n whe n 

ther e i s "enough "  evidenc e i s a n inherentl y fuzz y 

one ,  bu t  on e tha t  i s clearl y involve d i n wor d 

disambiguation ,  a s wel l  a s othe r  cognitiv e 

processes .  Th e "easy "  solution ,  usin g magi c 
number s i n a  delicatel y balance d knowledg e base , 

i s obviousl y inadequate .  A  bette r  understandin g 

of  th e tim e cours e o f  huma n wor d disambiguatio n 

i s neede d befor e th e psychologica l  realit y o f 

Polaroi d Word s ca n b e improved . 
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