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T h e processin g o f  negative s du r i n g discours e c o m p r e h e n s i o n 

Barbar a Kau p (kaup@informatik.uni-HAMBURG.DE ) 
Departemen t  o f  Compute r  Science ,  Language -  an d Knowledg e Processin g 

Universit y  o f  Hamburg ,  Vogt-Koelln-Str .  30 ,  D-2252 7 Hambur g 

Abstrac t 

This paper investigates the eflfects of negation in discourse 
comprehension .  Th e pape r  i s base d o n th e finding  b y Mac -
Donal d an d Jus t  (1989 )  tha t  afte r  readin g sentence s suc h a s 
Elizabet h bake s som e brea d bu t  n o cookie s subject s ar e faste r 
t o respon d t o th e prob e brea d tha n t o th e prob e cooJcies .  Th e 
questio n arise s whethe r  thi s differentia l  availabilit y  o f  th e rel -
evan t  concept s i s du e t o negation ,  o r  whethe r  i t  reflect s th e fac t 
tha t  a  brea d i s presen t  i n th e describe d situation ,  wherea s cook -
ie s ar e not .  I n orde r  t o decid e betwee n thes e alternative s tw o 
experiment s wer e conducted .  I n Experimen t  1  negate d enti -
ties  tha t  ar e absen t  fro m th e describe d situatio n wer e compare d 
wit h non-negate d entitie s tha t  ar e present ,  wherea s i n Experi -
ment  2  negate d entitie s tha t  ar e presen t  i n th e situatio n wer e 
compare d wit h non-negate d entitie s tha t  ar e absent .  Th e re -
sult s o f  th e tw o experiment s indicat e tha t  bot h factors ,  namel y 
'negation '  an d 'absenc e fro m situation' ,  affec t  th e availabilit y 
of  concept s durin g discours e processing . 

Introduction 

O ne o f  th e prominen t  function s o f  verba l  communicatio n i s 
t o infor m reader s /  listener s abou t  situations ,  events ,  o r  mor e 
generally ,  state s o f  affair s tha t  th e reade r  /  listene r  di d no t 
atten d t o o r  experienc e himself .  Fo r  this ,  no t  onl y informatio n 
abou t  wha t  i s th e cas e i s useful ,  bu t  als o informatio n abou t 
what  i s no t  th e case .  Informatio n abou t  wha t  i s no t  th e cas e i s 
usuall y conveye d b y explici t  o r  implici t  negatio n (cf .  (1 )  an d 

(2)) . 

(1) The demonstrator did not eat for a week. 

(2) The demonstrator refused to eat for a week. 

Whereas negation is a topic of much research in linguistics 
an d philosoph y (fo r  a  review ,  se e Horn ,  1989) ,  experimen -
ta l  studie s investigatin g th e processin g o f  negative s ar e rela -
tivel y rare .  Ther e i s a  numbe r  o f  experimenta l  studie s con -
cerne d wit h negatio n withi n researc h o n deductiv e reasoning , 
focussin g o n th e specifi c  difficultie s tha t  peopl e hav e wit h 
drawin g inference s fro m negativ e premise s (fo r  a  review ,  se e 
W a s on &  Johnson-Laird ,  1972) .  I n addition ,  psycholinguisti c 
studie s conducte d i n th e seventie s investigate d th e impac t  o f 
negatio n o n sentenc e verificatio n (fo r  a  review ,  se e Carpente r 
& Just ,  1975) .  However ,  th e hypothese s an d model s propose d 
withi n thi s researc h contex t  wer e directe d a t  a  rathe r  lat e stag e 
of  processing ,  namel y th e computatio n o f  trut h values .  A s 

MacDona l d an d Jus t  (1989 )  rightl y pointe d out ,  befor e inves -
tigatin g th e processe s o f  computin g trut h values ,  mor e shoul d 
be k n o w n abou t  th e representatio n o f  th e meanin g o f  suc h 
sentences . 

MacDonal d an d Jus t  presente d thei r  subject s wit h sen -
tence s suc h a s 

(3) Almost every weekend, Elizabeth bakes some bread but 
n o cookie s fo r  th e children . 

and immediately afterwards tested the availability of the rel-
evan t  concept s (brea d vs .  cookies )  b y mean s o f  a  probe -
recognitio n tas k o r  a  namin g task .  Latencie s wer e longe r  fo r 
noun s tha t  ha d bee n negate d i n th e sentence .  Th e author s 
conclud e tha t  a  negativ e particl e decrease s th e activatio n leve l 
of  th e respectiv e concept .  Althoug h no t  explicitl y  stated ,  th e 
discourse-leve l  representatio n whic h th e author s see m t o hav e 
i n min d i s o f  a  propositiona l  forma t  simila r  t o th e Kintsc h & 
va n Dij k mode l  (Kintsc h &  va n Dijk ,  1978) .  Wit h proposi -
tiona l  format s negatio n i s extrinsicall y represented ,  i.e .  b y a 
specifi c  operator .  Thi s operato r  coul d b e considere d t o ac t  a s 
a kin d o f  hitc h makin g th e acces s t o thos e part s o f  th e propo -
sitio n tha t  ar e i n th e scop e o f  th e negatio n difficult .  Suc h a n 
assumptio n i s reasonabl e sinc e i t  i s  wel l  k n o w n tha t  entitie s 
introduce d withi n a  negate d phras e ar e usuall y no t  availabl e 
fo r  pronomina l  referenc e (se e D R T ,  K a m p &  Reyle ,  1993 , 
p.99ff) .  Assumin g tha t  retrieva l  i n prob e recognitio n task s 
and namin g task s i s basicall y simila r  t o anapho r  resolution , 
th e observe d latenc y differenc e i s i n lin e wit h propositiona l 
theories . 

However ,  withi n discourse-comprehensio n research ,  ther e 
i s a n alternativ e t o propositiona l  theories ,  namel y th e theor y 
of  menta l  model s (Johnson-Laird ,  1983) ,  whic h ca n accoun t 
fo r  th e dat a a s well .  Th e menta l  mode l  theor y posit s tha t 
durin g discours e comprehension ,  reader s /  listener s d o no t 
onl y construc t  text-base d propositiona l  representation s bu t 
als o non-linguisti c representation s o f  th e stat e o f  affair s tha t 
th e tex t  i s  about .  Thes e non-linguisti c representations ,  calle d 
menta l  models ,  ar e characterize d a s bein g structurall y analo -
gou s t o th e state s o f  affair s the y represent .  I n fac t  numerou s 
psycholinguisti c studie s focussin g o n th e representatio n o f 
spatia l  relation s hav e provide d clea r  evidenc e fo r  thi s hypoth -
esi s (e.g. ,  Glenberg ,  Meye r  &  Lindem ,  1987 ;  Kelter ,  Kau p & 
Habel ,  i n press ;  Morrow ,  Bowe r  &  Greenspan ,  1990 ;  Rinc k & 
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Bower ,  1994) .  I f  durin g tex t  comprehensio n a  menta l  mode l 
i s  constructe d tha t  i s analogou s t o th e stat e o f  affair s i t  repre -
sents ,  th e mode l  shoul d onl y contai n token s correspondin g t o 
entitie s tha t  ar e par t  o f  th e situatio n described ,  moreover ,  th e 
model  shoul d onl y represen t  propertie s an d relation s tha t  ar e 
tru e fo r  thes e entities .  Thus ,  fo r  example ,  th e menta l  mode l 
buil t  fo r  th e sentenc e 

(4) The old man did not wear a hat. 

should  not contain a token corresponding to a hat, since there 
i s n o ha t  i n th e situatio n described .  Assumin g a  menta l  mode l 
i s tappe d i n word-recognitio n an d word-namin g tasks ,  there -
sui t  o f  MacDonal d an d Jus t  ca n easil y b e explaine d -  sentenc e 
(3 )  describe s a  situatio n i n whic h ther e i s brea d bu t  no t  a  sin -
gl e cookie . 

Althoug h th e tw o theoretica l  approache s i n thi s particula r 
cas e lea d t o th e sam e conclusion s a s t o th e relativ e availabilit y 
of  th e negate d an d non-negate d concepts ,  thi s i s no t  alway s 
th e case .  Tak e fo r  instanc e tex t  (5) . 

(5) Elizabeth tidies out her drawers. She bums the old letters 
but  no t  th e photographs .  Afterward s sh e clean s up . 

If  the availability of letters and photographs is tested after 
th e las t  sentenc e differen t  prediction s emerge .  Th e proposi -
tiona l  accoun t  outline d abov e predict s tha t  photograph s ar e 
les s availabl e tha n letters ,  becaus e accordin g t o thi s accoun t 
th e positio n o f  th e negativ e particl e i s crucial ,  an d i t  i s pho -
tograph s whic h i s i n th e scop e o f  th e negation .  I n contrast ,  th e 
menta l  mode l  theor y predict s letter s t o b e les s availabl e tha n 
photographs ,  becaus e accordin g t o thi s accoun t  th e situatio n 
describe d i s crucia l  an d th e letter s ar e n o longe r  presen t  i n th e 
situatio n afte r  th e las t  sentenc e o f  th e text . 

Alon g thes e line s o f  reasonin g tw o experiment s wer e con -
ducted .  Th e goa l  o f  Experimen t  1  wa s simpl y t o examin e 
whethe r  th e effec t  o f  negatio n observe d b y MacDonal d an d 
Jus t  (1989 )  fo r  th e processin g o f  isolate d sentence s woul d 
als o emerg e wit h readin g longe r  texts ,  whic h ca n b e consid -
ere d t o com e close r  t o natura l  readin g conditions .  Thi s seem s 
especiall y importan t  fo r  investigatin g th e processin g o f  neg -
atives ,  sinc e th e context s fo r  plausibl e negative s ar e ver y re -
strictive :  th e us e o f  negatio n i s adequat e onl y i f  difference s 
wit h respec t  t o expectation s shal l  b e communicate d (Givon , 
1978 ;  Wason ,  1972 ;  fo r  a  revie w se e Horn ,  1989 ,  chap .  1) . 
I n Experimen t  1  subject s wer e presente d wit h coheren t  narra -
tiv e text s includin g sentence s suc h a s (3) ,  an d th e availabilit y 
of  negate d an d non-negate d concept s wa s assesse d b y mean s 
of  a  prob e recognitio n task .  Sinc e i t  i s  conceivabl e tha t  i t 
take s som e tim e t o updat e a  menta l  model ,  th e availabilit y 
of  th e concept s wa s no t  onl y teste d shortl y afte r  th e negatio n 
but  als o afte r  tw o sentence s elaboratin g th e situation .  Exper -
imen t  2  wa s designe d t o clarif y whethe r  th e effec t  i s  indee d 
a negatio n effec t  or ,  alternatively ,  shoul d bette r  b e charac -
terize d a s a  "content-effect" ,  i.e .  a s bein g du e t o on e entit y 
bein g presen t  i n th e situatio n whil e th e othe r  on e i s absent . 
Subject s wer e presente d wit h text s includin g section s suc h a s 

(5) .  Th e availabilit y  o f  th e negate d an d non-negate d concept s 
was agai n assesse d b y mean s o f  a  probe-recognitio n task . 

E x p e r i m e n t  1 

M e t h o d 

Subjects .  Thirty-tw o Hambur g Universit y student s too k 
par t  i n th e experiment .  The y wer e pai d fo r  thei r  participation . 

Material .  Th e materia l  consiste d o f  5 1 passages ,  eac h de -
scribin g a n event .  1 6 passage s wer e use d a s experimenta l 
item s an d 3 5 a s filler  items .  Thre e passage s eac h belonge d 
togethe r  thematicall y an d forme d a  coheren t  narrativ e text . 

The experimenta l  passage s wer e constructe d accordin g t o 
th e followin g schem a (se e exampl e i n Tabl e ) :  Afte r  a  shor t 
introductor y section ,  describin g th e protagonist' s  goal s o r 
motives ,  th e critica l  sentenc e followed ,  alway s containin g a 
phras e lik e ... .  s/h e V E R B - e d a  N O U Ni  bu t  no t  a  N O U N 2. 
The ver b denote d a n actio n tha t  bring s a n objec t  int o exis -
tenc e (e.g. ,  t o bake ;  t o knit ;  t o build) .  Th e tw o noun s name d 
object s A  an d B  tha t  coul d eac h b e conceive d a s th e out -
come o f  th e actio n equall y well .  Fo r  hal f  o f  th e subject s 
N O U Ni  name d objec t  A  an d N O U N2 name d objec t  B ,  fo r 
th e othe r  subject s th e assignmen t  wa s reversed .  Th e subse -
quen t  sentenc e describe d th e completio n o f  th e actio n with -
out  referenc e t o on e o f  th e objects .  T w o furthe r  embellish -
in g sentence s followe d wit h th e secon d on e involvin g a n im -
plici t  nomina l  anapho r  referrin g t o th e newl y create d object . 
Thi s implici t  anapho r  wa s suc h tha t  th e subject s coul d no t  de -
termin e th e intende d referen t  i f  the y ha d no t  understoo d th e 
critica l  sentenc e beforehand .  Al l  experimenta l  passage s wer e 
constructe d i n suc h a  wa y tha t  th e negatio n i n th e critica l  sen -
tenc e wa s pragmaticall y acceptabl e (Becaus e h e doesn' t  al -
ways wan t  t o buil d wha t  hi s brothe r  suggests ,  ..) . 

Fille r  passage s varie d i n lengt h an d serve d t o obscur e th e 
constructio n principle . 

Test  word s use d i n th e probe-recognitio n tas k i n experi -
menta l  trial s wer e th e noun s ( N O U N i ,  N O U N 2)  o f  th e criti -
cal  phrases .  Fo r  1 0 filler  trials ,  tes t  word s wer e noun s (objec t 
names)  whic h ha d bee n mentione d i n th e passage ,  wherea s 
fo r  th e remainin g 2 5 filler  trial s th e tes t  word s ha d no t  bee n 
mentione d before . 

Desig n an d Procedure .  Subject s wer e teste d individually . 
Each subjec t  wa s presente d wit h al l  5 1 (experimenta l  an d 
filler)  passages .  I n 5 0 % o f  th e experimenta l  trial s th e prob e 
was presente d immediatel y afte r  th e completio n sentenc e 
("earl y  probe") ,  i n th e othe r  5 0 % th e prob e wor d wa s pre -
sente d afte r  th e final  sentenc e o f  th e passag e ("lat e probe") . 
For  eac h o f  thes e tw o condition s th e prob e wa s th e nam e o f 
th e negate d concep t  i n hal f  o f  th e trial s an d th e nam e o f  th e 
non-negate d concep t  i n th e othe r  half .  I n th e filler  trial s th e 
prob e wa s alway s presente d afte r  th e final  sentenc e o f  th e pas -
sage .  Text s an d prob e word s wer e displaye d o n a  vide o moni -
to r  (15 "  )  wit h palatino-fon t  1 4 p t  an d 2 8 pt ,  respectively .  Tex t 
presentatio n wa s sentenc e b y sentence ,  self-pace d b y th e sub -
jec t  pressin g th e "space"-key .  Pressin g th e ke y afte r  readin g 
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Tabl e 1 :  Sampl e Passag e fro m Experimen t  1 

titl e 

passag e 1  (exp ) 

settin g 

negatio n 

completio n 
earl y prob e 
filler  1 

filler  2 

lat e prob e 

passag e 2  (fill ) 

passag e 3  (exp ) 

— John' s nint h birthda y — 

Joh n i s turnin g nin e year s ol d today .  H e 
has alread y go t  a  lo t  o f  nic e presents . 
He i s totall y thrille d b y th e Leg o bricks , 
whic h h e go t  fro m hi s uncle .  Th e 
onl y proble m is ,  however ,  tha t  h e i s 
neve r  abl e t o decid e wha t  t o buil d next . 
Hi s olde r  brothe r  ha s alread y suggeste d 
many differen t  things . 
Becaus e h e doesn' t  alway s wan t  t o 
buil d wha t  hi s brothe r  suggests ,  Joh n i s 
n o w buildin g a  castle ,  bu t  no t  a  church . 
Soon al l  hi s brick s wil l  b e use d up . 
CHURCH /  CASTLE 
It' s  great ,  al l  thes e thing s yo u ca n d o 
wit h Leg o bricks . 
John' s brothe r  i s totall y impresse d b y 
th e constructio n tha t  h e see s whe n h e 
enter s th e room . 
CHURCH /  CASTLE 

Tabl e 2 :  Mea n latencie s (i n ms )  o f  correc t  response s an d per -
centage s o f  error s i n Experimen t  1 . 

eithe r  th e completio n sentenc e o r  th e final  sentenc e (depend -
in g o n whethe r  i t  wa s th e "earl y probe "  o r  th e "lat e probe " 
condition )  elicite d th e presentatio n o f  th e prob e word .  Sub -
ject s wer e t o decid e whethe r  o r  no t  th e wor d ha d bee n men -
tione d i n th e tex t  b y pressin g th e appropriat e key .  The y wer e 
aske d t o respon d a s quickl y an d accuratel y a s possible .  Sub -
ject s wer e encourage d t o rea d th e materia l  carefull y fo r  com -
prehension .  Th e experimenta l  sessio n laste d approximatel y 
6 0 minutes . 

Results 

Mean latencies of correct responses and percentages of errors 
i n th e prob e recognitio n tas k ar e displaye d i n Tabl e .  La -
tencie s an d error s showe d paralle l  trend s acros s condition s 
whic h rule s ou t  a  speed-accurac y tradeoff . 

I n wha t  follows ,  F i  refer s t o test s agains t  a n erro r  ter m tha t 
was base d o n subjec t  variabilit y  an d F 2 refer s t o test s agains t 
an erro r  ter m tha t  wa s base d o n ite m variability . 

Prob e positio n 

earl y 
lat e 

Probe d concep t 

non-negate d 

RT % erro r 

131 9 5 
157 0 1 2 

negate d 

RT % erro r 

170 7 1 1 
180 0 2 1 

Errors .  Erro r  rate s wer e highe r  fo r  prob e word s namin g 
th e negate d concep t  tha n fo r  prob e word s namin g th e non -
negate d concept ,  Fi(l,31 )  =  9.8 ,  p  <  .01 ;  F2(l,15 )  = 
8.44 ,  p  <  .05 .  'Prob e position '  prove d significan t  a s well . 
Participant s mad e mor e error s wit h prob e word s appearin g 
lat e (afte r  th e anapho r  sentence )  tha n wit h prob e word s ap -
pearin g earl y (afte r  th e completio n sentence) ,  Fi(l,31 )  = 
7.7 ,  p  <  .01 ;  F2(l ,  15 )  =  5.60 ,  p  <  .05 .  Th e interactio n o f 
th e tw o factor s wa s no t  significant ,  Fi ,  F 2 <  1 . 

Latencies .  Respons e time s t o probe s tha t  name d th e ne -
gate d concept s wer e slowe r  tha n t o thos e namin g th e non -
negate d concepts ,  Fi(l,31 )  =  18.48 ,  p  <  .01 ;  ̂ 2(1,15 )  = 
31.88 ,  p  <  .01 .  Participant s responde d slowe r  t o probe s ap -
pearin g lat e tha n t o prob e word s appearin g early ,  F i  (1,31 )  = 
6.57 ,  p  <  .05 ;  ̂ 2(1,15 )  =  3.55 ,  p  <  .08 .  Th e tw o factor s 
di d no t  interact ,  F i  (1,31 )  =  2.10,p > .15 ;  F 2 <  1 . 

Discussion 

The results replicate the effect observed by MacDonald and 
Jus t  (1989 )  fo r  isolate d sentences .  Negate d concept s wer e 
les s availabl e tha n non-negate d concepts .  I t  coul d b e argue d 
tha t  th e non-negate d concep t  wa s alway s mentione d befor e 
th e negate d concept ,  an d therefor e th e effec t  i s  possibl y a  sor t 
of  primacy-effect .  However ,  i n th e stud y b y MacDonal d an d 
Jus t  (1989 )  orde r  o f  mentionin g wa s controlle d an d wa s foun d 
t o b e o f  n o relevance .  Moreover ,  fo r  ou r  result s i t  woul d b e 
difficul t  t o defen d th e primacy-effec t  interpretation ,  consid -
erin g tha t  mentionin g o f  concept s an d th e probe-recognitio n 
tas k wer e seperate d b y on e sentenc e (earl y prob e position )  o r 
eve n thre e sentence s (lat e prob e position) . 

Experimen t  2  wa s designe d t o determin e whethe r  th e dif -
ferentia l  availabilt y betwee n th e negate d an d non-negate d 
concept s foun d i n Experimen t  1  i s t o b e attribute d t o inhibi -
tio n du e t o th e negativ e particl e (prepositiona l  theories )  o r  t o 
th e particula r  situatio n described ,  i.e .  th e non-negate d entit y 
bein g presen t  wherea s th e negate d entit y i s  bein g absent . 
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E x p e r i m e n t  2 

To distinguish between the different interpretations for the re-
sult s o f  Experimen t  1  (an d fo r  th e result s obtaine d b y Mac -
Donal d an d Just) ,  subject s i n thi s experimen t  wer e presente d 
wit h passage s containin g section s suc h a s (5) ,  i .  e .  wit h pas -
sage s tha t  describ e a  situatio n i n whic h th e entit y name d b y 
th e negate d nou n i s presen t  wherea s th e entit y name d b y th e 
non-negate d nou n i s absent .  I f  th e positio n o f  th e negativ e 
particl e i s th e crucia l  facto r  fo r  th e availabilit y  o f  th e con -
cepts ,  th e negate d concep t  shoul d b e les s availabl e tha n th e 
non-negate d concep t  afte r  readin g thes e passages .  I n contrast , 
i f  th e specifi c  situatio n describe d i n th e tex t  i s  crucia l  (mental -
model  theory) ,  th e negate d concept ,  whic h i n thi s cas e i s 
presen t  i n th e describe d situation ,  shoul d b e mor e availabl e 
tha n th e non-negate d concept ,  whic h i n thi s cas e i s absent . 

Fro m a  mental-model-theor y perspective ,  readin g section s 
suc h a s (5 )  shoul d lea d t o a n updatin g o f  th e curren t  menta l 
model .  A  mode l  i n whic h letter s an d photograph s ar e repre -
sente d i s transferre d int o a  mode l  i n whic h photograph s ar e 
represente d bu t  n o letters .  However ,  i f  neithe r  th e letter s no r 
th e photograph s wer e mentione d before ,  th e processe s o f  up -
datin g migh t  b e different ,  i.e .  migh t  no t  involv e a  deletio n o f 
entities .  I t  i s  unclea r  whethe r  o r  no t  th e intermediat e men -
ta l  mode l  (th e on e correspondin g t o th e situatio n befor e th e 
burning ,  i n whic h photograph s a s wel l  a s letter s ar e repre -
sented )  i s  constructe d a t  all .  I n orde r  t o obtai n mor e informa -
tio n abou t  thi s factor ,  th e critica l  concept s (photograph s an d 
letters )  wer e mentione d i n th e settin g sectio n i n hal f  o f  th e 
texts .  Fo r  th e othe r  hal f  o f  th e text s th e critica l  concept s wer e 
not  mentione d earlie r  tha n i n th e negatio n sentence . 

Method 

Subjects. Thirty-two Hamburg University students took 
par t  i n th e experiment .  The y wer e pai d fo r  thei r  participation . 

Material .  Th e materia l  wa s simila r  t o tha t  use d i n Exper -
imen t  1 ,  excep t  tha t  th e critica l  phrase s o f  th e experimenta l 
passage s containe d sentence s o f  th e for m ... .  s/h e V E R B - e d 
t h e N O U Ni  b u t n o t t h e N O U N 2 ,  wit h th e ver b namin g a n ac -
tio n tha t  cause s a n objec t  t o vanis h (e.g. ,  t o b u m ,  t o ea t  up) .  I n 
8 o f  th e 1 6 experimenta l  passage s th e critica l  object s (object s 
named b y N O U Ni  an d N O U N 2)  wer e alread y mentione d i n 
th e settin g section ,  wherea s fo r  th e othe r  8  experimenta l  pas -
sage s th e object s wer e first  mentione d i n th e negatio n sen -
tenc e (se e exampl e i n Tabl e ) .  Fo r  al l  experimenta l  passage s 
th e completio n sentenc e wa s th e final  sentenc e o f  th e passage . 

Desig n an d Procedure .  Eac h subjec t  wa s presente d wit h 
al l  1 6 experimenta l  passage s an d additionall y wit h 3 5 filler 
passages .  Fo r  eac h subjec t  th e negate d concep t  wa s th e prob e 
i n 8  experimenta l  passage s an d th e non-negate d concep t  wa s 
th e prob e i n th e othe r  8  passages .  I n contras t  t o Experimen t  1 , 
th e prob e wor d wa s presente d afte r  th e completio n sentenc e 
i n al l  trials .  I n al l  othe r  respect s th e procedur e wa s identica l 
t o Experimen t  1 . 

Tabl e 3 :  Sampl e Passag e fro m Experimen t  2 

titl e 

passag e 1  (exp ) 

settin g 

critica l 

completio n 

prob e 

passag e 2  (fill ) 

passag e 3  (exp ) 

— Cleanin g u p th e atti c — 

Toda y i s Peter' s da y of f  fro m work .  Pe -
te r  ha s decide d t o clea n u p th e attic .  Fo r 
years ,  ol d furnitur e ha s bee n pilin g u p 
i n there .  I n orde r  t o creat e s o m e spac e 
i n th e attic ,  Pete r  decide s t o cho p u p 
some o f  th e furnitur e an d bur n i t  i n th e 
garden . 
Pete r  burn s th e ol d bed ,  bu t  no t  th e bi g 
cupboard . 
Afte r  comin g bac k fro m th e garden ,  Pe -
te r  goe s t o th e atti c  an d look s aroun d 
happily . 
BED/CUPBOARD 

Result s 

Mean latencies of correct responses and percentages of errors 
i n th e prob e recognitio n tas k ar e displaye d i n Tabl e .  La -
tencie s an d error s showe d paralle l  trend s acros s condition s 
whic h rule s ou t  a  speed-accurac y tradeoff . 

Errors .  Erro r  rate s wer e insignificantl y lowe r  fo r  probe s 
namin g concept s introduce d prio r  t o th e negatio n sentenc e 
tha n fo r  probe s namin g concept s no t  introduce d prio r  t o th e 
negation-sentence ,  Fi(l,31 )  =  3.06 ,  p  =  .09 ;  F2(l ,  14 )  = 
2.70 ,  p  >  .10 .  Subject s mad e mor e error s wit h probe s nam -
in g th e negate d concept s tha n wit h probe s namin g th e non -
negate d concepts .  Thi s effect ,  however ,  wa s onl y marginal , 
Fi(l,31 )  =  4 , 1 4 , p > .05;F2(1,14 )  =  1.69 ,  p > .20 .  Th e 
tw o factor s di d no t  interact ,  Fi ,  F 2 <  1 . 

Latencies .  Th e respons e time s t o probe s namin g th e ne -
gate d concept s wer e slightl y slowe r  tha n t o thos e namin g th e 
non-negate d concepts .  Thi s effect ,  however ,  wa s no t  signifi -
cantFi(l,31 )  =  2.74,p > .10;F 2 <  1 .  Th e respons e time s 
t o probe s namin g concept s introduce d prio r  t o th e negatio n 
sentenc e wer e nonsignificantl y faste r  tha n t o probe s no t  in -
troduce d prio r  t o th e negatio n sentence ,  Fi(l,31 )  =  2.23 , 
p >  .10 ;  F 2 <  1 .  Th e interactio n betwee n th e tw o factor s 
was no t  significant ,  Fi ,  F 2 <  1 . 
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Tabl e 4 :  Mea n latencie s (i n nis )  o f  correc t  response s an d per -
centage s o f  error s i n Experimen t  2 . 

concept s 

men.  befor e 
not  men .  befor e 

Probe d 

non-negate d 

RT % erro r 

131 7 1 
136 6 2 

concep t 

negate d 

RT % erro r 

136 7 2 
141 4 6 

)60 0 

1500 

1400 

1300 

1200 

Sinc e th e genera l  ai m o f  thi s experimen t  wa s t o decid e be -
twee n th e propositiona l  interpretatio n an d th e mental-mode l 
interpretation ,  wit h th e tw o crucia l  factor s bein g varie d or -
thogonall y onl y acros s experiments ,  th e dat a fro m thi s exper -
imen t  wer e compare d wit h th e dat a fro m Experimen t  1  withi n 
a singl e analysi s wit h th e tw o factor s 'negation '  an d 'absens e 
fro m situation' .  I n thi s analysis ,  i n orde r  t o ge t  comparabl e 
data ,  onl y th e respons e time s fo r  earl y probe s wer e use d fro m 
Experimen t  1  an d onl y thos e fo r  probe s no t  mentione d prio r 
t o th e negatio n sentenc e fro m Experimen t  2 .  T h e m e a n la -
tencie s ar e displaye d i n Figur e Ther e i s a  mai n effec t  o f 
negation ,  F i ( l ,124 )  =  7.04 ,  p  <  .01 ;  F2( l ,44 )  =  5.03 , 
p <  .05 ,  a s wel l  a s a  mai n effec t  o f  'absenc e fro m situation' , 
Fi(l,124 )  =  4.17 ,  p  <  .05 ;  ̂2(1,44 )  =  4.07 ,  p  <  .05 , 
i.e .  subject s respon d significantl y slowe r  t o negate d probe s 
tha n t o non-negate d probe s an d subject s respon d significantl y 
slowe r  t o probe s tha t  correspon d t o entitie s no t  presen t  i n 
th e describe d situatio n tha n t o thos e correspondin g t o enti -
tie s presen t  i n th e situation .  Th e effec t  o f  'negation '  i s  nu -
mericall y stronge r  fo r  th e probe s correspondin g t o entitie s 
absen t  fro m th e describe d situatio n tha n fo r  thos e presen t 
i n th e situation .  However ,  thi s interactio n i s no t  significant , 
Fi(l,124 )  =  2.23,p > .10;F2(l,44 )  =  2.49,p > .12 . 

Discussion 

Experimen t  2  wa s conducte d i n orde r  t o b e abl e t o decid e be -
twee n th e tw o differen t  interpretation s fo r  th e effec t  observe d 
by MacDonal d an d Jus t  (1989 )  whic h wa s replicate d i n Ex -
perimen t  1  .  However ,  th e result s o f  thi s experimen t  d o no t 
reall y allo w fo r  a  decision . 

I f  th e positio n o f  th e negatio n marke r  i s th e crucia l  fac -
to r  fo r  th e availabilit y  o f  th e concepts ,  non-negate d concept s 
shoul d i n genera l  b e mor e availabl e tha n negate d concepts , 
independen t  o f  whethe r  o r  no t  th e correspondin g entitie s ar e 
presen t  i n th e describe d situation .  Contrar y t o thi s prediction , 
th e facto r  'negation '  di d no t  hav e a  reliabl e impac t  o n th e la -
tencie s i n Experimen t  2 . 

X absen t 

/ 

/ i ^ 

T 

1 

\  presen t 

non-negate d negate d 

NEGATION 

Figur e 1 :  M e a n latencie s (i n m s )  o f  correc t  response s i n Experi -
ment  1  an d Experimen t  2 

If ,  o n th e othe r  hand ,  th e crucia l  facto r  fo r  th e availabilit y 
o f  concept s i s  whe the r  o r  no t  th e correspondin g entitie s ar e 
presen t  i n th e describe d situation ,  entitie s presen t  i n th e sit -
uatio n shoul d i n genera l  b e m o r e availabl e tha n entitie s no t 
present ,  independen t  o f  th e linguisti c f o r m o f  th e description . 
T h e effec t  o f  negatio n shoul d hav e bee n reverse d i n Experi -
m e nt  2 ,  becaus e negate d concept s her e corresponde d t o en -
titie s presen t  i n th e situatio n an d therefor e shoul d hav e bee n 
m o r e availabl e tha n non-negate d concepts . 

T o s u m m a r i z e ,  i t  s e e m s a s i f  bot h factor s pla y a  crucia l 
rol e fo r  th e availabilit y o f  concept s durin g tex t  c o m p r e h e n -
sion ,  i.e .  availabilit y o f  a  concep t  i s a  functio n o f  whethe r 
o r  no t  th e concep t  i s  negate d an d o f  whe the r  o r  no t  th e cor -
respondin g entit y i s  presen t  i n th e describe d situation .  T h e 
specifi c  difference s i n availabilit y  presente d i n figure  1  nicel y 
m a t c h thi s view . 

General Discussion 

The goa l  o f  thi s stud y wa s t o obtai n mor e informatio n abou t 
ho w negative s ar e processe d durin g tex t  comprehension .  Th e 
focu s wa s o n th e kin d o f  representatio n constructe d durin g 
th e processin g o f  negativ e sentences .  Mor e specifically ,  th e 
stud y adresse d th e question ,  whethe r  th e finding  tha t  brea d i s 
more availabl e tha n cookie s afte r  readin g sentence s suc h (3) , 
i s bette r  characterize d a s a n effec t  o f  negatio n i n propositiona l 
representation s or ,  alternatively ,  a s a n effec t  o f  th e conten t  o f 
representation s a t  a n extra-linguisti c  level ,  i.e .  th e represen -
tationa l  leve l  o f  menta l  models .  Fo r  theorie s o f  propositiona l 
format ,  th e relevan t  facto r  fo r  differentia l  availabilit y  o f  cook -
ie s an d brea d afte r  readin g (3 )  i s th e positio n o f  th e negatio n 
marke r  -  cookie s i s i n th e scop e o f  negatio n an d therefor e 
les s availabl e tha n bread .  Fo r  th e menta l  mode l  theor y thi s 
effec t  i s  no t  du e t o th e linguisti c for m o f  th e sentence ,  bu t 
i s base d o n th e conten t  o f  th e menta l  mode l  availabl e afte r 
readin g (3 )  -  brea d i s represented ,  bu t  n o cookies .  Th e result s 
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of  th e tw o experiment s indicat e tha t  neithe r  th e pur e propo -
sitiona l  interpretatio n no r  th e pur e menta l  mode l  interpreta -
tio n ca n accoun t  fo r  th e differentia l  availabilit y  o f  th e rele -
vant  concepts .  Bot h factor s (positio n o f  negatio n an d conten t 
of  menta l  model )  see m t o b e relevan t  fo r  th e availabilit y  o l 
th e concepts . 

However ,  som e qualification s ar e i n order . 

1)  Th e specifi c  metho d use d i n th e tw o experiment s fo r 
measurin g th e availabilit y  o f  concepts ,  namel y th e probe -
recognitio n tas k i s no t  unproblemati c i n th e contex t  o f  nega -
tion .  A s MacDonal d an d Jus t  (1989 )  hav e pointe d out ,  thi s 
tas k introduce s a  potentia l  confusio n fo r  th e subjects ,  some -
time s requirin g the m t o mak e a  positiv e respons e t o a  prob e 
wor d tha t  ha d bee n mentione d withi n a  negate d phrase .  I t 
coul d b e argue d tha t  th e differentia l  availabilit y  betwee n th e 
negate d concept s an d th e non-negate d concept s doe s no t  re -
flec t  a  negatio n effec t  du e t o inhibitio n bu t  rathe r  a n inter -
ferenc e effec t  du e t o th e specifi c  task .  However ,  i n orde r  t o 
eliminat e th e possibilit y  o f  respons e confusions ,  MacDonal d 
and Jus t  use d a  differen t  tas k t o measur e availabilit y  i n thei r 
secon d experiment ,  namel y th e probe-namin g task ,  whic h re -
quire s subject s merel y t o nam e th e prob e wor d aloud .  Th e 
negatio n effec t  wa s no t  relevantl y influence d b y thi s varia -
tion .  Furthermor e interferenc e alon e canno t  accoun t  fo r  th e 
differen t  result s obtaine d i n Experimen t  1  an d Experimen t  2 
of  th e presen t  paper .  I f  th e difference s i n respons e latencie s 
wer e du e t o interferenc e alone ,  comparabl e effect s shoul d 
hav e bee n obtaine d i n th e tw o experiments . 

2)  Th e critica l  sentence s use d i n Experimen t  1  an d Exper -
imen t  2  di d no t  onl y diffe r  wit h respec t  t o whethe r  o r  no t  th e 
negate d concept s ar e presen t  i n th e describe d situation .  I n 
Experimen t  1  th e targe t  concept s wer e mentione d withi n in -
definit e nou n phrase s (... .  s/h e VERB-e d a  N O U Ni  bu t  no t 
a NOUN-i )  wherea s i n Experimen t  2  the y wer e mentione d 
withi n definit e nou n phrase s (s/h e VERB-e d th e N O U Ni  bu t 
not  th e N O U N 2 ) .  Althoug h no t  relevan t  t o a n accoun t  o f  th e 
result s b y prepositiona l  theorie s o f  th e va n Dij k /  Kintsc h 
type ,  thi s differenc e ma y pla y a n importan t  rol e i n linguisti -
call y mor e sophisticate d theorie s suc h a s th e Discours e Rep -
resentatio n Theor y (DRT )  b y K a m p (1981) .  D R T posit s tha t 
entitie s introduce d vi a a  negate d ver b phras e ar e represente d 
i n a  specia l  substructur e whic h i s no t  accessibl e fo r  referenc e 
resolution .  Thi s ca n accoun t  fo r  th e result s o f  Experimen t  1 . 
However ,  a  definit e nou n phras e doe s no t  introduc e a n en -
tity ,  bu t  refer s t o a n entity .  Accordin g t o D R T thi s entit y -
eve n i f  no t  mentione d befor e get s represente d a s i f  i t  ha d 
been introduce d i n a  non-negate d phrase ,  i.e .  i n th e acces -
sibl e structure .  Thus ,  D R T i s consisten t  wit h th e finding  o f 
Experimen t  2  ,  tha t  afte r  readin g passage s suc h a s (5) ,  pho -
tograph s i s equall y availabl e a s letters . 

To summarize ,  i n Experimen t  1  an d Experimen t  2  th e im -
pact  o f  tw o factor s o n th e availabilit y  o f  concept s mentione d 
i n text s wa s investigated ,  namel y negatio n an d 'absenc e fro m 
th e situatio n described '  Bot h factor s wer e foun d t o affec t 
th e availabilit y  o f  concepts .  Howeve r  D R T ca n als o accoun t 

fo r  th e differentia l  result s b y treatin g definit e an d indefinit e 
nou n phrase s differently .  Furthe r  investigation s hav e t o clar -
if y whethe r  i n additio n t o negatio n definitnes s o r  presenc e i n 
th e situatio n i s crucial . 
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