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

Ambiguous interpretations that arise during text understandbg are triggered by meanmgs of 
word s i n context .  O u r  recen t  researc h int o on-lin e processe s o f  tex t  understandin g ha s examine d ho w 

reader s choos e betwee n tw o equall y plausibl e interpretation s o f  a  complet e tex t  [Grange r  i c Holbrook , 

1983 ;  Granger ,  Ebelt ,  i i  Holbrook ,  1983] .  Othe r  researcher s hav e focuse d o n ho w reader s resolv e 

ambiguit y o f  individua l  word s i n contex t  [e.g. ,  Swinney ,  1979 ;  Tanenhaus ,  Leiman ,  k  Seidenberg , 

1979 ;  Lucas ,  1983] .  T h e proble m addresse d i n thi s pape r  focuse s o n th e overla p betwee n thes e 

tw o line s o f  research :  i n particular ,  ho w th e on-lin e proces s o f  selectin g fro m a m o n g ambiguou s 

word-sense s contribute s to ,  an d i s itsel f  affecte d by ,  th e proces s o f  selectin g fro m a m o n g alternative , 

equall y plausibl e interpretation s o f  th e overal l  text . 

Althoug h initia l  contex t  i n a  tex t  m a y sugges t  a  word-sens e fo r  a n ambiguou s wor d i n context , 

th e word' s ambiguit y ofte n persist s i n reading .  T h b ca n b e illustrate d b y usin g a  tex t  i n whic h th e 

initia l  contex t  i s  misleading .  Fo r  example ,  compar e th e followin g thre e texts : 

[1 ]  Th e C I A calle d i n a n inspecto r  t o chec k fo r  bugs .  S o m e o f  th e secretarie s ha d reporte d 

seein g roaches . 

[2 j  Th e managemen t  calle d i n a n inspecto r  t o chec k fo r  bugs .  S o m e o f  th e secretairie s ha d 

reporte d seein g roaches . 

[3 j  Th e managemen t  calle d i n a n inspecto r  t o chec k fo r  bugs .  The y kne w thei r  rivab  woul d 

sto p a t  nothin g t o ge t  thei r  trad e secrets . 

Th e wor d "bugs "  i s ambiguou s i n al l  thre e text s unti l  th e secon d sentence ,  ye t  th e first  sentenc e 

of  eac h tex t  suggest s a  particula r  reading .  I n th e first  text ,  th e "Microphone "  meanin g o f  bu g initiall y 

appear s t o b e mor e appropriat e tha n th e "insect "  meaning .  Ye t  th e secon d sentenc e o f  tex t  [l ]  make s 

i t  clea r  tha t  th e "insect "  meanin g i s correct .  I n tex t  [2] ,  bot h sentence s sugges t  th e "insect "  reading . 

I n tex t  [3| ,  th e first  sentenc e suggest s th e "insect "  reading ,  whil e th e secon d sentenc e force s "insect " 

t o b e droppe d i n favo r  o f  "microphone" . 
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Thus ,  eve n i f  a  meanin g o f  a  wor d seem s inappropriat e initially ,  ther e mus t  b e som e wa y t o 

retriev e tha t  meanin g a s mor e contex t  become s available .  W e cal l  th e proces s b y whic h initiall y 

inappropriat e meaning s ar e reactivated ,  cue d reactivation .  Ther e ar e tw o logicall y competin g 

hypothese s a s t o wha t  happen s t o th e unselecte d word-sense s onc e contex t  ha s rule d the m out .  Th e 

first,  propose d b y Tzuienhaus ,  e t  al .  (1979] ,  i s  know n a s activ e suppression .  Wit h activ e sup -

pression ,  a  meanin g i n accor d wit h initia l  contex t  i s  selected .  Th e othe r  meaning s ar e n o longe r 

primed ,  tha t  is ,  n o longe r  availabl e fo r  quic k recall .  I n fact ,  th e primin g effec t  fo r  initiall y  inap -

propriat e meaning s b  los t  muc h mor e quickl y whe n th e wor d i s i n a  biasin g contex t  tha n whe n th e 

wor d i s no t  i n a  biasin g context .  Thus ,  a  wor d an d al l  it s  meaning s woul d hav e t o b e re-examine d 

i f  initia l  contex t  wa s misleading .  Conside r  agai n text s (l ]  an d [2] : 

[1] The CIA called in an inspector to check for bugs. Some of the secretaries had reported 

seein g roaches . 

(2] The management called in an inspector to check for bugs. Some of the secretaries bad 

reporte d seein g roaches . 

If active suppression is correct, then with text |l), the context of "CIA" will choose "micro-

phone "  a s th e correc t  word-sens e o f  "bugs" .  Onc e "microphone "  b  chosen ,  othe r  meanings ,  includin g 

"insect" ,  wil l  b e suppressed .  Afte r  th e wor d "roaches "  b  read ,  th e reade r  wil l  no t  b e abl e t o recon -

cil e "microphone "  wit h "roaches" ,  s o al l  meaning s wil l  hav e t o b e recalled ,  an d a  meanin g chose n 

on th e bas b o f  th e furthe r  context .  I f  instead ,  th e reade r  sa w tex t  (2l ,  th e "insect "  meanin g o f 

"bugs "  woul d b e selecte d initially .  Therefore ,  whe n th e wor d "roaches "  i s read ,  ther e woul d b e n o 

conflic t  i n meaning,  an d th e severa l  word-sense s o f  bug s woul d no t  hav e t o b e re-activated .  I t  shoul d 

be possibl e t o measur e th e differenc e i n th e processe s neede d t o understan d thes e tw o text s a s a 

differenc e i n readin g times . 

We propose a second theory, which we call conditional retention. With conditional retention, 

th e initiall y  inappropriat e meaning ^  o f  a  wor d ar e no t  activel y suppresse d i f  furthe r  tex t  i s  avulable . 

I n othe r  words ,  al l  meaning s retai n thei r  primin g whe n i t  b  possibl e tha t  furthe r  contex t  coul d caus e a 

re-interpretatio n o f  earlie r  contex t  an d therefor e earlie r  word-sens e choices .  Thus ,  fo r  example ,  whe n 

tex t  [1 }  i s  read ,  th e "microphone "  meanin g o f  "bugs "  woul d b e selecte d a s ztppropriat e t o context . 

I f  th e tex t  ende d afte r  th e first  sentence ,  othe r  meaning s woul d b e suppressed .  However ,  i f  th e tex t 

continue d afte r  th e first  sentence ,  th e othe r  meanings ,  includin g th e "insect "  meanbg ,  woul d stil l 

be primed .  Thus ,  whe n th e wor d "roaches "  i s read ,  th e connectio n betwee n "roaches "  an d "insect " 

woul d b e available ,  an d ther e woul d b e n o nee d t o re-proces s "bugs" .  Processin g tex t  (2 j  woul d b e 

no different :  th e "insect "  meanin g woul d b e initiall y  selected ,  an d th e matc h betwee n "insect "  an d 

"roaches "  discovere d i n th e sam e way .  Therefore ,  ther e shoul d b e n o significan t  differenc e i n readin g 

time s i f  conditiona l  retentio n i s correct . 

This paper describes two experiments we ran which were designed to decide between the active 

suppressio n an d th e conditiona l  retentio n theories .  Th e result s fro m thes e experiment s ar e presente d 

as evidenc e fo r  a  ne w theor y o f  on-lin e word-sens e disambiguatio n durin g tex t  processing .  T h b ne w 

theor y i s on e par t  o f  a  ne w mode l  o f  ho w al l  inferenc e decision s ar e mad e durin g tex t  comprehension . 

The theor y w e presen t  her e incorporate s experimenta l  result s o f  othe r  researcher s (Swinney ,  1979 ; 

Tanenhaus ,  e t  al. ,  1979 ;  Lucas ,  1983 ]  wit h ou r  ow n t o creat e a  mor e comprehensiv e theor y o f  th e 

interactio n betwee n word-leve l  an d text-leve l  inferenc e phenomen a tha n ha s previousl y bee n possible . 



174 

2 .  B a c k g r o u n d 

In building an earlier model of inference behavior [Granger, Eiselt, k, Holbrook, 1983], we, as did 

othe r  researchers ,  mad e implici t  assumption s b y pre-parsin g th e inpu t  t o ou r  model .  W e essentiall y 

starte d i n th e middl e o f  th e whol e inferenc e process .  W e hav e foun d tha t  man y o f  th e inference s 

whic h coul d b e mad e abou t  a  singl e statemen t  wer e ofte n triggere d b y a  singl e word ,  an d sinc e mos t 

word s ar e ambiguou s t o som e degree ,  ou r  mode l  no w ha d t o includ e a  metho d o f  resolvin g lexica l 

ambiguit y i n a  wa y consisten t  wit h ou r  result s fro m experiment s o n huma n subjects .  A s a  result ,  w e 

hav e incorporate d som e idea s abou t  resolvin g lexica l  ambiguit y whic h ar e suggeste d b y severa l  recen t 

experiment s i n lexica l  access ,  th e low-leve l  processe s tha t  retriev e an d us e word s an d word-sense s 

durin g readin g (Swinney ,  1979 ;  Warren ,  1977 ;  Tanenhaus ,  e t  al. ,  1979 ;  Lucas ,  1983) . 

2.1. The Lexical Access Findings 

Lexical access involves the translation of a word's phonological or orthographic code into its 

underlyin g meaning .  O f  course ,  man y word s ar e ambiguou s t o som e degree ,  s o som e proces s b 

neede d t o disambiguat e thes e words ,  selectin g th e mos t  appropriat e meanin g fo r  th e context .  T w o 

suc h processe s ar e possible :  eithe r  contex t  suggest s th e correc t  meanin g befor e a n ambiguous  wor d 

i s processed ,  s o tha t  th e inappropriat e meanin g i s neve r  accessed ,  o r  al l  meaning s o f  a n ambiguou s 

wor d ar e accesse d initially ,  an d contex t  is'subsequentl y consulte d t o determin e th e mos t  appropriat e 

meanmg. 

To decid e betwee n thes e tw o theories ,  experiment s woul d utiliz e th e effect s o f  word-sens e prim -

ing .  Essentially ,  wha t  ha s bee n foun d wit h primin g i s tha t  whe n a n ambigou s wor d b  presente d 

t o a  subject ,  word s whic h ar e relate d i n meanin g t o an y o f  th e ambiguous  word' s sense s ar e mor e 

quickl y recognize d tha n word s whic h ar e unrelate d t o th e ambiguou s word' s word-senses .  However , 

when ther e i s n o contex t  present ,  on e meanin g o f  th e ambiguou s wor d b  chose n a s a  default ,  an d 

th e othe r  meaning s whic h ar e no t  chose n los e thei r  priming ;  tha t  b ,  the y ar e n o longe r  recognize d 

more quickl y tha n word s whic h ar e no t  relate d t o an y o f  th e meanings .  I f  th e first  theor y b  correct , 

so tha t  th e contex t  narrow s th e searc h dow n t o onl y th e meaning s whic h ar e i n accor d wit h it ,  an d 

th e inappropriat e meaning s ar e thu s neve r  accessed ,  the n th e inappropriat e meaning s woul d no t  b e 

prime d whe n th e wor d i s read .  However ,  i f  contex t  b  consulte d onl y afte r  ai l  meaning s hav e bee n 

accessed ,  the n al l  meaning s shoul d b e prime d whe n th e wor d b  read .  Onc e a  meanin g b  chosen ,  th e 

othe r  meaning s woul d presumabl y los e thei r  primin g i n th e sam e wa y tha t  non-defaul t  meaning s o f 

word s presente d wit h n o contex t  los e thei r  priming . 

Swinne y [1979 ]  an d Tanenhaus ,  e t  al .  (1979 ]  foun d tha t  al l  meaning s o f  a  wor d ar e initiall y 

accessed ,  an d contex t  i s  the n consulte d t o determin e whic h word-sens e b  mos t  appropriate .  Luca s 

[1983 ]  extende d thei r  result s i n tw o ways .  First ,  sh e showe d tha t  befor e a n ambiguou s wor d b  seen , 

contex t  itsel f  prime s th e appropriat e word-sense .  Second ,  afte r  th e wor d b  seen ,  al l  wor d sense s 

ar e accesse d regardles s o f  context .  A t  10 0 msec ,  afte r  th e ambiguou s wor d i s shown ,  th e defaul t 

meanin g b  "more "  prime d (slightl y mor e quickl y recognized )  tha n non-defaul t  meanings ,  whethe r  th e 

defaul t  b  appropriat e t o contex t  o r  not .  Withi n th e nex t  10 0 msec. ,  though ,  th e contex t  select s th e 

most  ̂ propriat e meaning ;  thus ,  contex t  become s full y activ e agai n a s th e disambiguatio n proces s 

continues .  A t  20 0 msec ,  afte r  th e wor d b  seen ,  onl y th e context-appropriat e meanin g o f  th e wor d b 

stil l  primed . 

When a n ambiguous  wor d i s presente d wit h context ,  th e inappropriat e meaning s remai n activ e 
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(o r  betwee n 10 0 an d 20 0 msec. ,  a s note d above .  However ,  Warre n [1977 ]  indicate s tha t  whe n a n am -

biguou s wor d i s presente d withou t  context ,  al l  meroiing s ar e availabl e fo r  muc h longe r  tha n 20 0 msec . 

Therefore ,  Tanenhaus ,  e t  al .  [1979 ]  hav e suggeste d tha t  whe n contex t  i s  availabl e fo r  disambigua -

tion ,  inappropriat e meaning s o f  a  wor d ar e activel y suppressed ;  i n othe r  words ,  disambiguatio n 

involve s no t  onl y th e identificatio n o f  th e correc t  meaning ,  bu t  th e immmediat e erasur e o f  prime d 

but  inappropriat e meanings .  Tanenhaus ,  e t  al .  di d no t  tes t  thi s theor y experimentally . 

3. The Dilemma 

As was shown with texts |l-3] above, initial context may suggest a misleading interpretation 

whic h i s correcte d b y th e late r  text .  Whil e activ e suppressio n explain s th e differenc e betwee n th e 

primin g o f  meaning s whe n a  wor d i s no t  i n contex t  versu s whe n th e wor d i s i n th e contex t  o f  a 

sentence ,  i t  ma y no t  explai n wha t  happen s whe n ther e ar e tw o conflictin g contexts ,  a s i n th e text s 

above .  I t  ma y b e tha t  whe n a  wor d i s presente d wit h mor e contex t  tha n simpl y th e sentenc e i n whic h 

i t  appears ,  activ e suppressio n doe s no t  occur .  Reader s ma y instea d kee p bot h meaning s o f  th e wor d 

primed ,  whil e waitin g fo r  confirmin g context .  I n contras t  t o th e activ e suppressio n hypothesis ,  w e 

wil l  cal l  thi s th e conditiona l  retentio n hypothesb ;  wit h thi s hypothesis ,  althoug h initia l  contex t 

select s a  meaning ,  th e othe r  meaning s wil l  b e retaine d o n th e conditio n tha t  ther e i s furthe r  tex t 

whic h migh t  sugges t  a  secon d meaning ,  an d suppresse d o n th e conditio n tha t  n o mor e contex t  i s 

available . 

Conditiona l  retentio n i s a  possibl e solutio n t o th e question s raise d whe n a  theor y base d o n 

activ e suppressio n i s adopted :  i f  th e meanin g o f  th e wor d whic h i s selecte d initiall y  turn s ou t  t o 

be incorrect ,  a s i n text s [i j  an d [3 ]  above ,  ho w wil l  th e othe r  meanin g b e recovered ? Mus t  bot h 

meaning s b e re-primed ,  an d th e secon d meanin g b e selecte d instead ? O r  wil l  th e secon d meanin g 

not  b e recoverable ,  an d th e tex t  b e difficul t  t o understand ? Yet ,  i f  w e discar d activ e suppressio n 

altogether ,  ho w ca n w e explai n wh y inappropriat e meaning s ar e n o longe r  prime d whe n ther e i s 

context ,  an d ar e equall y prime d wit h n o context ? Wit h th e conditiona l  retentio n hypothesis ,  thes e 

problem s ar e solved . 

4. The Experiments 

Two experiments were conducted to test between the active suppression and the conditional 
retentio n hypothese s o f  cue d reactivation .  Th e first  experimen t  ha d subject s rea d text s whic h con -

sbte d o f  sentenc e pairs .  Th e first  sentenc e ha d a n ambiguou s wor d i n it ,  wit h th e tex t  precedin g th e 

wor d eithe r  biase d towar d on e o f  th e meaning s o f  th e wor d o r  biase d towar d neithe r  meaning .  Th e 

secon d sentenc e o f  th e text s eithe r  di d no t  bia s towar d eithe r  word-sense ,  continue d biasin g towar d 

th e sam e meanin g a s th e first  sentence ,  o r  biase d towar d th e othe r  meaning .  Thus ,  th e subject s sa w 

fou r  type s o f  tex t  wit h tw o sentence s i n each :  (1 )  n o biasin g context ,  (2 )  bia s follow s th e ambiguou s 

word ,  (3 )  singl e bia s surround s th e ambiguou s word ,  an d (4 )  tw o differen t  biase s o n eithe r  sid e o f 

th e ambiguou s word .  Tabl e 1  contain s example s o f  eac h typ e o f  text . 

Afte r  th e subjec t  rea d a  text ,  h e o r  sh e sa w a  strin g o f  letter s an d ha d t o decide ,  a s quickl y a s 

possible ,  i f  th e strin g wa s a  word .  On e o f  fou r  string s o f  letter s wa s presente d afte r  eac h text .  On e 

of  th e string s wa s a  nonsens e word .  On e o f  th e string y wa s a  wor d unrelate d t o eithe r  meanin g o f 
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No biasin g contex t  wit h ambiguou s wor d (NONE) : 

Bia a followin g ambiguou s wor d (FOLLOWS) : 

Bia s surroundin g ambiguou s wor d ( S U R R O U N D S ): 

Doubl e bia s aroun d ambiguou s wor d ( D O U B L E ) : 

They ha d someon e chec k fo r  bugs .  I t  wa s 

a routin e precaution . 

They ha d someon e chec k fo r  bugs .  Th e 

secretarie s ha d reporte d seein g roaches . 

The C L \  calle d i n a n inspecto r  t o chec k 

fo r  bugs .  Th e secretarie s ha d reporte d 

seein g microphones . 

The CIA .  rolle d i n a n inspecto r  t o chec k 

fo r  bugs .  Th e secretarie s ha d reporte d 

seein g roaches . 

Tabl e 1 :  Example s o f  th e fou r  type s o f  tex t  presente d t o subjects . 

the word. Two other strings were words each related to one of the meanings of the ambiguous word. 

Tabl e 2  contain s example s o f  eac h typ e o f  lette r  string . 

Nonsens e string : 

Unrelate d word : 

Relate d t o meanin g 1 : 

Relate d t o meanin g 2 : 

RUD 
PEN 

SPY 

ANT 

Tabl e 2 :  Example s o f  th e fou r  strin g type s presente d afte r  tex t  containin g th e wor d ''bugs " 

I f  th e initiall y  inappropriat e meanin g i s activel y suppressed ,  the n tha t  meanin g i s n o longe r 

primed ,  an d thu s wil l  hav e t o b e re-prime d whe n furthe r  contex t  reverse s th e appropriatenes s judg -

ment  mad e earlie r  i n th e text .  I f  meaning s ar e activel y suppressed ,  ambiguit y i s essentiall y  n o 

longe r  present ;  therefore ,  th e initiall y  inappropriat e meanin g shoul d nee d t o b e re-activated .  Thus , 

a doubly-biase d stor y shoul d tak e mor e tim e t o understan d tha n a n unbiased ,  a  bias-following ,  o r 

a bias-surroundin g stor y becaus e th e latte r  thre e type s d o no t  initiall y  bia s inappropriately ,  an d 

therefor e d o no t  forc e suc h a  reinterpretation ,  wherea s a  doubly-biase d stor y initiall y  biase s th e 

understande r  towar d on e meanin g whic h turn s ou t  t o b e inappropriate ,  forcin g a  reinterpretatio n o f 

th e ambiguou s word .  Wit h activ e suppression ,  i f  bot h meaning s ar e suggeste d i n th e text ,  w e woul d 

expec t  a  slowe r  judgmen t  o f  whethe r  th e strin g followin g th e tex t  wa s a  rea l  wor d tha n i f  onl y on e 

meanin g i s suggeste d b y th e texts . 

Wit h th e conditiona l  retentio n hypothesis ,  becaus e al l  meaning s o f  a  wor d ar e retaine d a s lon g 

as furthe r  tex t  i s  available ,  cue d reactivatio n become s a  simpl e matte r  o f  selectin g on e meanin g 

over  th e othe r  usin g al l  availabl e context ,  rathe r  tha n initia l  context .  Becaus e ther e ar e stil l  link s 

lef t  t o th e initiall y  inappropriat e meaning ,  ther e shoul d b e littl e differenc e i n th e tim e i t  take s t o 

understan d a  stor y wit h bot h meaning s o f  a  wor d presente d an d a  tex t  wit h onl y on e o f  th e meaning s 

presented . 

The secon d experimen t  ha d subject s rea d th e sam e text s a s i n th e first  experiment ,  bu t  th e 

subjects '  tas k wa s slightl y different :  the y ha d t o decid e a s quickl y a s possibl e whic h o f  tw o word s 

was mos t  closel y relate d t o th e meanin g o f  th e text .  Eac h o f  th e tw o word s wa s relate d t o on e o f  th e 

meaning s o f  th e ambiguou s wor d i n th e tex t  (se e Tabl e 2) .  I f  th e activ e suppressio n theor y i s correct , 
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initiall y  inappropriat e meaning s woul d hav e t o b e re-accessed ,  an d initiall y  appropriat e meaning s 

woul d the n b e suppressed .  Thus ,  fe w mistake s woul d b e mad e abou t  whic h wor d wa s mos t  closel y 

relate d t o th e text .  Wit h th e conditiona l  retentio n hypothesis ,  bot h meaning s woul d b e retained ,  s o 

tha t  error s o n th e decisio n tas k shoul d b e fairl y frequent . 

5. Results and Conclusions 

The data for the first experiment are not all collected. The results of the second experiment 

strongl y sugges t  tha t  a  conditiona l  retentio n hypothesi s shoul d b e adopted . 

sentence-pai r  types : 

percentag e o f  errors : 

NONE 
0 % 

FOLLOWS 
7 % 

SURROUNDS 
7 % 

DOUBLE 
54 % 

Tabl e 3 :  Percentag e o f  error s mad e i n wor d choic e task . 

When subjects were given unbiased texts which did not have an ambiguous word primed by 

text ,  the y mad e n o error s i n judgmen t  abou t  whic h wor d wa s mos t  associate d wit h th e text .  Whe n 

subject s wer e give n bias-followin g text s wit h th e first  sentenc e unbiase d an d th e secon d sentenc e 

biase d towar d on e meanin g o f  a n ambiguou s word ,  onl y T % o f  th e decision s wer e errors .  Whe n 

subject s wer e give n bias-surroundin g text s wit h bot h sentence s biase d towar d th e sam e meanin g o f 

th e ambiguou s word ,  onl y 7 % o f  th e decision s wer e errors .  Th e differenc e betwee n thes e condition s 

i s no t  significant .  However ,  whe n subject s wer e give n doubly-biase d text s wit h on e sentenc e biase d 

towar d on e meanin g o f  a n ambiguou s word ,  an d th e secon d sentenc e biase d towar d a  differen t 

meaning,  5 4 % o f  th e decision s wer e errors .  Th e numbe r  o f  error s mad e i n thi s conditio n i s significant . 

Althoug h th e result s s o fa r  indicat e tha t  a  conditiona l  retentio n theor y i s correct ,  w e ar e cur -

rentl y re-runnin g ou r  experiments .  W e are ,  amon g othe r  mino r  changes ,  usin g a  large r  populatio n 

t o increas e externa l  validity . 

Thes e result s hav e helpe d u s t o refin e ou r  mode l  o f  inferenc e decision s [Granger ,  Eiselt ,  k 

Holbrook ,  1984) .  W e d o no t  se e thes e findings  a s applicabl e onl y t o th e lexica l  analysi s level ,  becaus e 

th e ambiguou s word s wer e th e basi s fo r  pragmati c inference s abou t  th e whol e text .  Therefore ,  w e 

ar e incorporatin g ou r  findings  a t  bot h th e lexica l  analysi s leve l  an d th e prâ pnati c inferenc e level . 

We ar e usin g thi s mode l  t o predic t  th e result s o f  othe r  experiment s whic h w e hav e designed . 
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