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M e n t a l  m o d e l s a n d p r a g m a t i c s :  t h e cas e o f  p r e s u p p o s i t i o n s 

Guido Boella, Rossana Damiano and Leonardo Lesmo 
Dipartiment o d i  Informatic a e  Centr o d i  Scienz a Cognitiv a 

Universit a d i  Torin o 

{guido,rossana,lesmo}@di.unito.i t 
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Abstrac t 

We ciclim mentcd models cire a framework that allows 
t o she d ligh t  o n th e phenomeno n o f  presuppositions . 
A plan-base d lexica l  representatio n fo r  verbs ,  togethe r 
wit h th e effec t  o f  conversationc d implicature s tha t  dis -
charg e possibl e menta l  models ,  ar e th e ke y feature s o f 
thi s proposal . 

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

Presupposition s ar e wha t  th e utteranc e o f  a  sentenc e as -

sumes t o b e tru e (o r  take s fo r  granted) .  The y ca n b e 

triggere d b y differen t  element s i n sentences ,  goin g fro m 

th e us e o f  definit e NP' s {th e Kin g o f  Franc e i s 6a W pre -

suppose s ther e i s a  (unique )  Kin g o f  France )  t o th e pres -

enc e o f  factiv e verb s {h e regret s tha t  h e ha s bee n impolit e 

presuppose s h e ha s bee n impolite) .  Thes e inference s ar e 

characterize d b y resistanc e t o negatio n (e.g .  h e doe s no t 

regre t  tha t  h e ha s bee n impolit e presuppose s h e ha s bee n 

impolite) ,  an d b y cancellabilit y i n th e presenc e o f  con -

textua l  information . 

Thi s pape r  addresse s wha t  m a y b e calle d "lexical "  pre -

suppositions .  I n particular ,  th e even t  structure ,  a s de -

scribe d b y certai n verbs ,  allow s t o dra w som e inference s 

abou t  th e describe d situation .  Thes e verb s ar e classifie d 

i n (Beaver ,  1997 )  a s "signifier s o f  action s an d tempo -

ral/aspectua l  modifiers" :  "mos t  verb s signifyin g action s 

carr y presupposition s tha t  th e precondition s fo r  th e ac -

tio n ar e met "  (Beaver ,  1997 )  pag e 944 . 

We thin k tha t  wha t  account s fo r  "precondition s fo r 

th e action "  stil l  require s a  mor e precis e characterization . 

W h e r e d o precondition s com e from ? I t  seem s rathe r 

vagu e t o stat e tha t  leavin g i s a  preconditio n fo r  arriv -

in g an d climbin g i s a  preconditio n fo r  reachin g th e top . 

We clai m tha t  thes e presupposition s aris e naturall y fro m 

a representatio n o f  th e semantic s o f  verb s i n term s o f  ac -

tion s an d plan s describin g th e step s require d t o carr y ou t 

th e activit y referre d t o b y th e verb .  I t  m a y b e observe d 

tha t  a  plan-base d representatio n i s complex ,  an d rathe r 

expensiv e t o build .  However ,  w e hav e notice d elsewher e 

tha t  i t  i s  independentl y require d bot h fo r  accountin g fo r 

th e meanin g o f  communicatio n verb s (Go y an d Lesmo , 

1997 )  an d fo r  th e maintenanc e o f  coherenc e i n dialogue s 

(Ardisson o e t  al. ,  1998) . 

T h e basi c ide a i s that ,  i n orde r  t o understan d a n ut -

terance ,  on e mus t  buil d a  menta l  representatio n o f  th e 

describe d situation :  i t  i s  clear ,  e.g. ,  tha t  an y representa -

tio n o f  arriv e mus t  includ e tha t  o f  leave .  T h e rol e playe d 

by menta l  model s (Johnson-Laird ,  1983 )  i s t o provid e a 

reasonin g framewor k fo r  thes e representations ,  tha t  al -

low s t o explai n wh y presupposition s surviv e i n certai n 

contexts .  Fo r  instance ,  thes e representation s mak e i t 

possibl e t o accoun t  fo r  th e fac t  tha t  Joh n didn' t  arriv e 

presuppose s Joh n left ,  a s predicte d b y th e projectio n o f 

presupposition s acros s negation ;  moreover ,  thi s inferenc e 

i s correctl y modele d a s a  defeasibl e one ,  sinc e i t  i s  pos -

sibl e t o sa y Joh n didn' t  arrive ,  h e didn' t  eve n leave . 

The interpretation is carried out in the following way: 

first  o f  all ,  th e aspectua l  feature s ar e accounte d fo r 

by mean s o f  a  plan-base d representatio n o f  th e lexica l 

meaning ;  moreover ,  th e tempora l  feature s represente d b y 

menta l  model s i n th e styl e o f  (Schaeke n e t  al. ,  1996) ,  a s 

wel l  a s th e interpretatio n o f  th e negatio n an d o f  th e con -

text ;  thi s amoun t  t o buildin g on e o f  mor e menta l  mod -

el s representin g th e describe d event .  T h e informatio n 

share d b y al l  model s i s wha t  th e sentenc e entails . 

At  thi s point ,  potentia l  conversationa l  implicature s ar e 

applied :  thei r  effec t  i s  t o discharg e thos e menta l  mod -

el s o f  th e even t  tha t  coul d hav e bee n mor e precisel y de -
scribe d b y alternativ e linguisti c expressions .  I n thi s way , 

we gai n mor e information ,  sinc e w e ar e lef t  wit h th e 

smalle r  se t  o f  menta l  models :  presupposition s ar e th e 

informatio n tha t  become s share d b y al l  thes e remainin g 

models . 

However ,  implicatur e ca n b e defeate d i n th e presenc e 

of  furthe r  contextua l  information ,  thu s blockin g th e dis -

charge  o f  models :  presupposition s canno t  aris e anymore , 

becaus e the y d o no t  occu r  i n al l  even t  models ,  therefor e 

appearin g defeasibl e too . 

In the following, we will describe a plan-based seman-

ti c representatio n o f  actio n verb s an d ou r  treatmen t  o f 

negatio n an d o f  th e tempora l  expressio n before ;  then , 

th e conversationa l  implicatur e mechanis m wil l  b e intro -

duced .  Next ,  w e fac e th e proble m o f  th e projectio n o f 

presuppositions .  Compariso n wit h relate d approache s 

an d conclusion s clos e th e paper . 
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St et 

at(a).S^ ^  wa lk ( j ,a ,n )  -^ii-at(n ) 

s tep( i , l )  s tep(m,n ) 

referenc e time l 

Figure 1: The mental model of John arrived to n. The 

st-e t  lin e represent s th e even t  tim e o f  th e action . 

A plan-based representation of verbs 

We wil l  mainl y conside r  verb s denotin g action s tha t 

ar e intentionall y execute d b y a n agent .  Th e meanin g 

of  thes e verb s i s represente d b y actio n schemata ,  tha t 

describ e ho w action s ar e carrie d ou t  b y a  sequenc e o f 

steps .  W h e n a  sentenc e i s interpreted ,  a n actio n in -

stanc e i s buil t  o n th e basi s o f  th e schem a correspond -

in g t o th e mai n verb ;  then ,  a  se t  o f  constraint s express -

in g th e tempora l  an d aspectua l  informatio n conveye d b y 

th e othe r  linguisti c element s (aspectua l  predicates ,  ad -

verbials ,  ver b argument s an d s o on )  i s adde d t o thi s rep -

resentation ,  b y mean s o f  condition-actio n rule s (Boell a 

and Damiano ,  1999) .  Tempora l  constraint s refe r  t o th e 

occurrenc e o f  th e actio n instanc e wit h respec t  t o speec h 

tim e an d referenc e time ,  followin g a  reichenbachia n tem -

pora l  referenc e schema . 

An actio n schem a Ac t  i s  compose d o f  arguments ,  amon g 

which  th e agen t  (ag t  (Act) )  an d th e star t  an d en d tim e 
of  th e actio n (st(Act )  an d et(Act) ,  respectively ,  denot -

in g tempora l  points) ,  th e precondition s an d effect s o f  th e 

action ,  an d th e actio n decompositio n (body(Act)) ,  com -

pose d o f  steps ;  th e star t  an d en d tim e o f  th e step s ca n 

be specifie d too . 
Usually ,  a  menta l  mode l  representin g a n actio n doe s 

not  contai n al l  th e ste p instance s (tokens )  o f  th e pla n 

but  onl y a  subse t  o f  them .  Sinc e step s expres s th e fo -

cuse d par t  o f  th e actio n an d it s tempora l  placement ,  onl y 

th e step s mus t  b e include d tha t  ar e neede d t o represen t 

th e constraint s resultin g fro m th e interpretation .  Th e 

remainin g step s ca n b e late r  inferre d an d adde d t o th e 

representation ,  i f  the y becom e necessar y fo r  reasonin g 

purposes .  Moreover ,  actio n schemat a ca n b e onl y par -

tiall y  instantiated ,  t o accoun t  fo r  th e fac t  tha t  linguisti c 

expression s describ e a n even t  b y highlightin g onl y cer -

tai n feature s o f  its ,  tha t  th e speake r  consider s relevan t 

t o hi s goals .  I n ou r  approach ,  thi s correspond s t o build -

in g model s i n whic h onl y th e currentl y relevan t  step s ar e 

represented ,  i n orde r  t o focu s o n a  specifi c  phas e o f  th e 

actio n o r  t o represen t  th e fac t  tha t  th e actio n ha s bee n 

onl y partiall y  executed . 
For  example ,  th e interpretatio n o f  Joh n walke d t o th e 

stor e contain s onl y th e first  an d th e las t  step s o f  th e pla n 
and constrain s the m t o preced e th e referenc e tim e (her e 

coincidin g wit h th e speec h time) ;  o n th e othe r  hand . 

Joh n arrive d i s no t  represente d a s a  punctua l  even t  bu t 

as a n instanc e o f  th e actio n mov e (that ,  i n thi s con -

text ,  specialize s int o walk )  containin g i n it s decompo -

sitio n onl y th e las t  step s o f  th e plan ,  plu s th e tempo -

ra l  constraint s specifyin g tha t  bot h th e whol e actio n o f 

walkin g an d it s las t  step s happene d befor e th e referenc e 

tim e (i n Figur e 1  th e decompositio n link s ar e denote d b y 

th e line s connectin g th e walk(j,a,n )  toke n t o th e token s 

representin g th e steps) .  O n th e contrary ,  i f  th e sentenc e 

t o b e interprete d wer e Joh n wa s arriving ,  a n instanc e 

woul d b e buil t  wher e th e referenc e tim e occur s withi n 

th e sequenc e o f  step s tha t  conclud e th e action .  I n bot h 

cases ,  th e step s precedin g th e final  sequenc e ar e no t  rep -

resented ,  bu t  ar e assume d t o exis t  o n th e basi s o f  th e 

actio n instanc e inne r  relation s an d ca n b e consequentl y 

adde d t o th e representatio n i f  the y becom e relevant .  Ac -

cordin g t o thi s representation ,  th e menta l  mode l  o f  Joh n 

arnt;ec f  entail s th e mode l  o f  Joh n left ,  where ,  i n turn ,  th e 

initia l  step s o f  th e actio n wal k ar e constraine d t o preced e 

th e referenc e time . 

Therefore ,  th e presuppositio n Joh n lef t  i s  no t  confine d 

t o a  separat e se t  o f  proposition s tha t  mus t  b e accom -

modate d i n th e representatio n a s i n (Va n De r  Sandt , 
1992) ;  moreover ,  th e requiremen t  i s satisfie d tha t 

presupposition s ar e i n som e sens e inserte d a t  th e 

beginnin g o f  th e sentenc e interpretatio n (Beaver , 

1997 )  an d no t  adde d o r  calculate d afterwards ,  a s 

i n (Karttunen ,  1974 ;  Gazdar ,  1979b) . 
On th e othe r  hand ,  w e d o no t  fac e her e th e proble m o f 

th e anaphorica l  characte r  o f  presuppositions ,  exempli -

fied  i n h e lef t  a n hou r  ag o bu t  h e didn' t  arrive ,  wher e th e 

tw o clause s refe r  t o tw o phase s o f  th e sam e underlyin g 

actio n o f  walking . 

The representation of negation 

We hav e adopte d a  peculia r  treatmen t  o f  nega -

tion ,  i n orde r  t o accoun t  fo r  th e fac t  tha t  th e 

negate d even t  wa s someho w expecte d t o happen . 

We interpre t  suc h expectation s b y representin g the m 
i n term s o f  intention s attribute d t o th e involve d 

agent ;  menta l  model s containin g unexecute d actio n in -

stance s ca n b e readil y interprete d a s a n agent' s men -

ta l  descriptio n o f  anothe r  agent' s intentiona l  stat e 

(Bratmane t  al. ,  1988) . 

Th e representatio n o f  Joh n di d no t  arriv e include s th e 

relate d pla n instanc e o f  walking ,  an d it s decompositio n 
int o steps ;  th e negatio n i s no t  represente d b y labelin g 

th e las t  step s i n th e pla n instanc e a s denie d (a s men -

ta l  mode l  theor y prescribe s (Johnson-Laird ,  1983)) .  O n 

th e contrary ,  startin g fro m th e premis e tha t  th e walkin g 

actio n di d no t  en d befor e th e referenc e tim e R^ ,  al l  th e 
representation s tha t  includ e th e pla n instanc e (act )  an d 

satisf y th e constrain t  et(act )  >  R  ar e allowed .  Not e tha t 

'  Otherwis e w e woul d hav e th e representatio n o f  Joh n ar -
rived . 
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he didn' t  leav e he lef t 

ste p ..ste p ...ste p 

re f  tim e 

star t 

ste p ..ste p ...ste p 

re f  tim e 

star t 

he didn' t  arriv e 

wal k 

ste p ..ste p ...ste p 

t re f  tim e 

star t end 

ste p ..ste p ...ste p 

re f  tim e 

} 
he arrive d 

Figur e 2 :  T h e relation s a m o n g th e menta l  mode l s concernin g wal k (th e thic k lin e s h o w whethe r  th e step s hav e bee n 

actuall y  pe r fo rmed) . 

model s 
R 

St(act) 

et(act ) 

et(act) 

thi s doe s no t  imp l y tha t  th e wal k actio n wil l  necessaril y 

b e completed ,  i.e .  tha t  J o h n wil l  arriv e later . 

B y usin g men ta l  mode ls ,  i t  immediatel y b e c o m e s ap -

paren t  tha t  t w o piece s o f  informatio n hav e t o b e in -

clude d i n an y even t  description :  th e fac t  tha t  th e en d 

of  th e actio n necessaril y  follow s th e referenc e t im e and , 

give n th e interna l  constraint s o f  th e actio n schema ,  th e 

fac t  tha t  th e beginnin g o f  th e actio n precede s it s conclu -

sion .  G i ve n thes e constraints ,  t w o m o d e l s ar e possibl e 

(Schaeke n e t  al. ,  1996) :  i n th e forme r  th e who l e actio n 

follow s th e referenc e t im e ( R ) ,  i n th e latte r  s o m e step s 

of  th e actio n preced e it ; 

premise s 

R et(act )  \  *̂(̂ '̂ * ) 
st(act )  et(act )  /  ^ 

Actually ,  w e hav e t o ad d anothe r  variabl e t o th e 

m o d e l :  whethe r  th e actio n i s  conceive d a s (partially ) 

execute d o r  not .  Th i s questio n concern s onl y th e secon d 

model,sinc e th e par t  o f  a n actio n precedin g th e referenc e 

t im e ha s certainl y bee n executed :  eithe r  th e actio n ha s 

bee n o r  wil l  b e execute d afte r  th e referenc e t im e o r  i t 

hasn' t  a n d i t  remain s a s a  representatio n o f  th e inten -

tio n o f  th e agent . 

So,  th e interpretatio n o f  Joh n di d no t  arriv e consist s o f 

th e firs t  thre e m o d e l s i n Figur e 2 . 

O ur  representatio n o f  negativ e sentence s i s strictl y re -

late d t o th e m e a n i n g o f  th e conjunctio n before .  Befor e 

doe s no t  imp l y tha t  th e actio n i n th e subordinat e claus e 

actuall y happened ,  a s s h o w n b y M o z a r t  die d befor e fin-

ishin g hi s  Requ iem .  A s i n cas e o f  negativ e sentences ,  i t 

s impl y state s a n expectatio n (agai n represente d a s in -

tentions )  :  tha t  th e finish  even t  w a s expecte d t o occu r  a t 

a t im e wh ic h follow s th e deat h (d) : 

d st(act )  et(3ict ) 

st(8u:t )  d  et(act ) 
N o t e that ,  fo r  thi s reason ,  befor e i s no t  symmet r i c wit h 

respec t  t o after ,  contraril y  f ro m w h a t  (Ashe r  an d Las -

carides ,  1998 )  claim ,  sinc e th e latte r  entail s th e execu -

tio n o f  bo t h relate d actions :  Salier i  finished  Mozart ' s 

R e q u i e m afte r  h e die d i n 1791 . 

T h e paralle l  betwee n negatio n an d befor e fo r  w h a t  con -

cern s presupposition s wil l  b e e x a m i n e d below . 

Conversational implicature 

Th e gricea n notio n o f  conversationa l  implicatur e i s ex -

ploite d t o explai n wh y som e o f  th e model s ar e late r  dis -

charged .  I n particular ,  w e wil l  conside r  a  particula r  in -

ferenc e license d b y th e m a x i m o f  quantity ,  th e scala r 

implicatur e (Gazdar ,  1979a) . 

W h en a n ite m belong s t o a  salienc e orde r  (i.e .  a  scale) , 

th e fac t  tha t  th e speake r  ha s use d thi s ite m instea d o f  a 

differen t  on e i n th e scal e cause s th e heare r  t o dra w th e 

inferenc e tha t  th e speake r  wa s no t  i n th e positio n t o us e 

any o f  th e highe r  element s o f  th e scal e (se e th e mode l  o f 

(Hirschberg ,  1985)) . 

For  example ,  fro m som e composer s die d youn g i t  i s  pos -

sibl e t o infe r  no t  al l  composer s die d young ,  eve n i f  som e 

per  s e doe s no t  entai l  no t  all .  Bu t  som e belong s t o th e 

scal e one ,  a  few ,  some ,  m a n y ,  m o s t  of ,  all ,  wher e highe r 

element s entai l  th e lowe r  ones .  I f  th e speake r  ha s use d 

some and ,  a t  th e sam e time ,  h e i s assume d t o respec t  th e 

gricea n m a x i m o f  quantity ,  thi s mean s tha t  h e canno t  us e 

th e stronge r  elemen t  all ,  and ,  therefore ,  h e intende d t o 

say tha t  som e composer s las t  longer . 

I n ou r  framework ,  thi s mean s tha t  a n expressio n (e.g . 

some)  i s initiall y  interprete d b y mean s o f  a  se t  o f  menta l 

model s and ,  i f  som e o f  the m correspon d exactl y t o th e 

interpretatio n o f  anothe r  expressio n (e.g .  all) ,  the n the y 

ar e discharged : 

Some A 
A 
A -
A -

A -
A -

A -
A -

ar e B 

B 
B 
B 

B 
B 
B 

B 
B 

AU A  ar e B 

A -
A -

A -
A -

B 
B 
B 

B 
B 

Model s dischcirge d b y 
> th e scalci r  implica -

tur e 

Arriv e belong s t o a  scal e wit h respec t  t o leav e an d th e 

same hold s fo r  finish  an d begin ,  sinc e i n bot h case s th e 
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forme r  item s entai l  th e latte r  ones ;  i n fact ,  th e beginnin g 

of  a n actio n i s presen t  i n ever y mode l  representin g it s 

conclusion . 

By reasonin g wit h menta l  model s i t  i s  apparen t  why , 

i n cas e o f  negativ e sentences ,  scale s (e.g .  leave ,  arrive ) 

can b e reverse d {no t  arrive ,  no t  leave) .  Th e interpreta -

tio n o f  Joh n di d no t  arriv e produce s thre e menta l  model s 

(se e Figur e 2) ;  tw o o f  the m ( 1 an d 2 )  als o represen t  th e 

interpretatio n o i  Joh n di d no t  leave ,  a s onl y i n (3 )  st(act ) 

< R . 

But ,  t o describ e them ,  th e speake r  woul d hav e mor e 

appropriatel y use d no t  leave ,  a  highe r  ite m i n th e scale , 

therefore ,  w e ca n discharg e th e firs t  tw o model s fro m th e 

interpretation ,  an d kee p th e las t  one . 

The presuppositio n Joh n lef t  no w emerge s sinc e i t  i s  con -

taine d i n al l  th e remainin g menta l  model s (3) . 

Not e tha t  w e ar e assumin g tha t  th e speake r  know s 

whethe r  th e highe r  element s o f  th e scal e {no t  leave )  hol d 

or  not ,  otherwis e thi s inferenc e woul d no t  b e possible . 

Anyway,  th e heare r  usuall y know s whethe r  th e speake r 

has thi s kin d o f  knowledge ,  thank s t o th e contex t  i n 

whic h th e sentenc e i s uttered . 

I n thi s  way ,  th e conversationa l  implicatur e mechanis m 

produce s th e presupposition ,  thoug h i n a  rathe r  indirec t 

way,  b y deletin g th e menta l  model s tha t  ca n b e bette r 

describe d b y othe r  sentences .  Conversationa l  implica -

ture s ar e a  defeasibl e kin d o f  inferences :  i n presenc e 

of  contextua l  informatio n the y ma y disappear .  I n ou r 
case ,  th e cancellatio n o f  th e implicatur e prevent s th e re -

moval  o f  th e tw o menta l  model s representin g th e fac t 

tha t  Joh n ha s no t  left ;  therefor e th e presuppositio n can -

not  b e draw n anymore .  I n Joh n di d no t  arriv e sinc e h e 

di d no t  leav e th e secon d claus e re-assert s th e first  tw o 
model s o f  Figur e 2 ,  whil e i t  negate s th e thir d on e (3 ) 

tha t  implie s tha t  Joh n left .  I n thi s  way ,  th e basi s fo r  th e 

conversationa l  implicatur e doe s no t  hol d anymor e sinc e 

bot h item s arriv e an d leav e ar e denied . 

I n cas e o f  positiv e sentences ,  lik e Joh n arrived ,  th e pre -

suppositio n become s a n entailment ,  sinc e i t  i s containe d 

fro m th e beginnin g o f  th e interpretatio n proces s i n th e 

onl y menta l  mode l  representin g th e sentenc e interpre -

tatio n ( 4 i n Figur e 2) ,  an d canno t  b e cancelle d {*Joh n 

arrive d bu t  h e didn' t  leave) . 

Sentence s involvin g befor e underg o th e sam e reasonin g 
based o n conversationa l  implicatures .  Fro m Mozar t  met 
Casanov a befor e finishin g hi s Do n Giovanni ,  on e ca n in -

fe r  tha t  h e me t  Casanov a i n th e perio d i n whic h h e wa s 

writin g hi s opera .  A s state d above ,  befor e allow s th e 

constructio n o f  tw o models .  On e mode l  represent s th e 

interpretatio n o f  befor e h e starte d writin g hi s Do n Gio -
vanni ,  but ,  sinc e th e speake r  didn' t  us e thi s sentence , 

thi s mode l  i s discharged ,  an d th e onl y mode l  lef t  i s  th e 

one wher e th e writin g actio n contain s th e meetin g event . 

Furthermore ,  fro m thi s mode l  i t  i s possibl e t o dra w a 

furthe r  inference :  Mozar t  actuall y  finished  hi s work .  I n 

th e menta l  mode l  w e hav e n o explici t  informatio n abou t 

th e conclusio n o f  th e actio n o f  writin g th e composition . 

The inferenc e i s the n license d b y anothe r  kin d o f  motiva -

tion ;  a s w e state d above ,  pla n instance s constitut e a  de -

scriptio n o f  a n agents '  intention s an d th e distinguishin g 

featur e o f  intention s i s thei r  persistenc y (Bratma n e t  al. , 

1988) :  i f  nothin g prevent s him ,  th e agen t  wil l  carr y ou t 

hi s curren t  intentions .  However ,  thi s  i s a  defeasibl e kin d 

of  reasoning ,  and ,  i f  mor e informatio n i s added ,  th e in -

ferenc e wil l  b e canceled :  se e Mozar t  die d befor e finishin g 

hi s Requiem . 

The projection problem 

The projectio n proble m consist s i n explainin g whe n an d 

why th e presupposition s o f  a  claus e becom e th e presup -

position s o f  th e whol e sentenc e wher e i t  occurs . 

We star t  fro m th e projectio n proble m i n disjunctiv e sen -

tences .  Joh n ha s stoppe d smokin g no t  onl y presuppose s 

Joh n smoke d but ,  actually ,  implie s it .  I n fact ,  th e in -

terpretatio n o f  th e aspectua l  predicat e sto p consist s o f  a 

proces s o f  smokin g t o whic h i t  i s adde d th e fac t  tha t  th e 

agent  ha s no t  bee n smokin g fo r  a  give n perio d o f  tim e 

(se e (Boell a an d Damiano ,  1999)) . 

Nevertheless ,  i n th e sentenc e eithe r  Joh n stoppe d smok -
in g o r  h e neve r  smoke d thi s presuppositio n doe s no t  hol d 

anymore .  However ,  sinc e Joh n smoke d i s implie d b y th e 

first  clause ,  w e canno t  resor t  t o th e cancellabilit y  o f  pre -

suppositions . 

A disjunctio n o f  clause s A  V  B  i s represente d b y thre e 

menta l  models: ^ 

A B 

-. A B 

A-. B 

By substitutin g A  wit h th e interpretatio n o f  Joh n 

stoppe d smokin g an d B  fo r  tha t  o f  Joh n neve r  smoked , 
we obtai n a  se t  o f  potentia l  situations .  Th e interpreta -

tio n o f  th e negate d claus e -" A consist s o f  som e menta l 

models ,  t o whic h th e interpretation s o f  th e claus e B  ar e 

added ,  resultin g i n a  se t  o f  integrate d models ;  then ,  th e 

conversationa l  implicature s ar e applied ;  finally,  th e in -

consisten t  model s ar e discharge d (e.g .  thos e i n whic h i s 
asserte d tha t  Joh n smoke d an d neve r  smoked) . 

John stoppe d smokin g an d ne«;e r  smoke d 

John di d no t  sto p smokin g an d neve r  smoke d 
John stoppe d smokin g an d smoke d 

Now w e ad d th e entailment s o f  th e asserte d first  claus e 

and th e presupposition s o f  th e negate d on e (underlined) : 

John stoppe d smokin g cin d smoke d an d neve r  smoke d 

John di d no t  sto p smokin g an d smoke d an d neve r  smoke d 

^  We directl y flesh  ou t  th e explici t  model s o f  th e disjunc -
tion :  i n principl e on e shoul d star t  fro m th e implici t  mode l 
tha t  contain s onl y th e positiv e information : 

A 
B 

But  i n ou r  exampl e th e negatio n convey s positiv e informa -
tion ,  i.e .  th e expectatio n tha t  th e actio n happens . 
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Joh n stoppe d smokin g an d smoke d em d smoke d 

T h e first  mode l  i s clearl y contradictor y an d i s dis -

charged .  O n th e contrary ,  i n th e mode l  -l A B  th e pre -

suppositio n arisin g fro m a  th e negate d disjunc t  ha s a  de -

feasibl e character ,  s o i t  i s  cancele d an d th e mode l  kept . 

T h e thir d mode l  i s fine.  A t  th e en d o f  th e interpretatio n 

process ,  w e hav e th e followin g menta l  models : 

Joh n di d no t  sto p smokin g 2in d nethe r  smoke d 

Joh n stoppe d smokin g £in d smoke d 

Does thi s representatio n impl y Joh n smoked ? Certainl y 

not ,  a s th e tw o model s contai n opposit e information . 

On th e contrary ,  i n a  sentenc e lik e eithe r  Joh n stoppe d 

smokin g o r  h e i s no w il l  th e presuppositio n tha t  Joh n 

smoke d i s projecte d fro m th e first  claus e t o th e whol e 

sentence .  I n fact ,  th e interpretatio n produce s th e fol -

lowin g consisten t  models : 

Joh n stoppe d smokin g an d smoke d cin d i s il l 

Joh n di d no t  sto p smokin g cin d smoke d an d i s il l 

Joh n stoppe d smokin g an d smoke d an d i s no t  il l 

N o w,  al l  th e model s contai n th e informatio n tha t  Joh n 

smoked ,  so ,  fro m th e disjunctiv e sentence ,  i t  i s  possibl e 

t o dra w th e inferenc e tha t  Joh n smoked . 

Not e tha t  th e presupposition s o f  th e tw o clause s ar e in -

dependentl y adde d t o th e interpretatio n o f  th e whol e 

sentenc e an d th e singl e model s containin g the m ar e 

discharge d i f  inconsistent .  Therefore ,  diff'erentl y fro m 

(Karttunen ,  1974)' s approach ,  w e ar e abl e t o cop e wit h 

case s i n whic h th e tw o clause s conve y contradictor y pre -

supposition s a s in :  eithe r  Fre d know s he' s wo n o r  he' s 

upse t  tha t  h e hasn' t  (Beaver ,  1997) . 

A linguisti c contex t  wher e presupposition s d o no t  sur -

viv e i s represente d b y verb s lik e sa y an d tell ;  the y preven t 

th e projectio n o f  th e presupposition s o f  th e sententia l 

objects :  Bil l  say s h e i s no t  guilt y doe s no t  presuppos e 

he i s innocent .  (Karttunen ,  1974 )  ha s classifie d thes e 

verb s a s plugs ,  i n orde r  t o accoun t  fo r  thei r  behavior .  I n 

our  model ,  suc h verb s ar e semanticall y interprete d a s in -

stance s o f  th e actio n schem a o f  th e correspondin g speec h 

ax;t s (se e (Ardisson o e t  al. ,  1998)) :  fro m th e precondi -

tio n o f  th e actio n o f  informing ,  an d unde r  th e sincerit y 

assumption ,  i t  i s  possibl e t o infe r  onl y tha t  Bil l  believe s 
th e propositio n h e uttered ,  whil e n o informatio n i s give n 

abou t  th e speaker' s beliefs .  Therefore ,  th e semanti c rep -

resentatio n consist s i n a  menta l  mode l  o f  th e actio n tha t 

contain s a n embedde d menta l  mode l  representin g Bill' s 

belie f  tha t  h e i s no t  guilty . 

Similarly ,  a  questio n performe d b y a  speake r  provide s 

a contex t  i n whic h th e presupposition s m a y b e cancelled , 

eve n i f  ther e i s n o negation :  i n fact ,  th e representatio n 

of  Di d Joh n arrive ? contain s a n instanc e o f  th e linguis -

ti c  actio n representin g questions :  sinc e i t  ha s th e pre -

conditio n tha t  th e questione r  doe s no t  kno w whethe r 

th e propositiona l  conten t  i s  true ,  tw o menta l  model s ar e 

possible :  on e i n whic h Joh n arrive d an d anothe r  repre -

sentin g Joh n didn' t  arrive . 

Finally ,  w e wan t  t o highligh t  ho w som e inferences ,  tra -

ditionall y classifie d a s presupposition s becaus e o f  thei r 

resistanc e t o negatio n an d cancellability ,  ca n receiv e a 

mor e accurat e explanatio n tha n a s "precondition s fo r  ac -

tions "  .  (Soames ,  1989 )  notice d th e differen t  behavio r  o f 

th e factiv e verb s regre t  an d realize :  i n hypothetica l  con -

texts ,  th e forme r  maintain s it s presuppositio n tha t  th e 

speake r  o f  th e utteranc e believe s tha t  th e conten t  o f  th e 

subordinat e claus e holds ,  whil e th e latte r  doe s not : 

/ /  /  regre t  tha t  I  tol d th e false ,  I  wil l  confes s it . 

I f  I  realiz e tha t  I  tol d th e false ,  I  wil l  confes s it . 

T h e diff'erenc e emerge s whe n th e correspondin g actio n 

definition s ar e examined .  I n fact ,  th e preconditio n fo r 

utterin g th e ver b regre t  i s  tha t  bot h th e speake r  an d th e 

describe d agent ,  a t  th e even t  time ,  believ e tha t  th e sub -

ordinat e claus e p  i s true . 

However ,  o n th e contrary ,  realiz e ha s th e preconditio n 

tha t  p  i s tru e (accordin g t o speaker' s beliefs )  an d tha t 

th e agen t  w h o realize s doe s no t  kno w i t  is :  rather ,  th e 

agent' s knowledg e tha t  p  result s fro m th e actio n effect . 

W h en thes e verb s ar e asserte d i n pas t  tense ,  the y shar e 

th e presuppositio n tha t  th e speake r  believe s p :  i n fact , 

th e actio n precondition s mus t  b e true .  Moreover ,  i f  re -

aliz e i s asserte d i n th e first  person ,  th e speake r  an d th e 

describe d agen t  coincide .  I n th e pas t  tense ,  thi s mean s 

tha t  onl y afte r  th e realiz e even t  happened ,  th e speake r 

came t o kno w tha t  th e even t  precondition s wer e tru e (i.e . 

p wa s tru e an d h e didn' t  kno w p) .  Wer e th e sentenc e ut -

tere d i n a  hypothetica l  context ,  som e menta l  model s o f 

th e descriptio n woul d represen t  th e realiz e even t  a s no t 

happened :  i n som e models ,  th e agen t  doe s no t  com e t o 

kno w tha t  p  ha s bee n tru e fro m th e start ,  an d tha t  h e 

was no t  awar e o f  it ,  thu s blockin g th e conclusio n tha t  i n 

al l  model s h e i s currentl y awar e o f  p' s truth . 

Comparison with related works 

Many approaches to presuppositions have a logical bias: 

th e presuppositio n i s interprete d a s a  functio n trans -

formin g context s represente d a s se t  o f  set s o f  possi -

bl e word s (Beaver ,  1997) .  However ,  a s (Johnson-Laird , 

1983 )  claims ,  logi c i s no t  a  candidat e fo r  buildin g cogni -

tivel y plausibl e solution s t o reasoning .  I n thi s wor k w e 

hav e show n ho w menta l  model s ca n b e exploite d t o giv e 

an explicativ e solutio n t o th e proble m o f  presupposition s 

tha t  b e als o cognitivel y plausible . 

(Marc u an d Hirst ,  1996 )  propos e a  treatmen t  o f  prag -

mati c inference s whic h aim s a t  accountin g fo r  bot h con -

versationa l  implicature s an d presupposition s i n a  singl e 

way.  The y introduc e tw o differen t  notion s o f  satisfactio n 

of  a  formula ,  wher e th e first  on e i s preferre d i n cas e o f 

conflicts .  Thi s mechanis m allow s t o distinguis h betwee n 

pragmati c inference s tha t  ca n b e cancele d (i.e .  conver -

sationa l  implicature s an d presupposition s fro m negativ e 

sentences )  an d thos e tha t  canno t  b e remove d felicitousl y 

(presupposition s fro m positiv e sentences) .  Fo r  thes e rea -
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sons ,  differen t  rule s referrin g t o differen t  satisfiabilit y 

notion s ar e neede d t o expres s th e fac t  tha t  th e sam e 

presuppositio n i s triggere d b y th e sam e lexica l  ite m i n 

positiv e an d negativ e sentences . 

Moreover ,  the y argu e tha t  a  defaul t  base d formalis m 

canno t  explai n pragmati c inference s becaus e the y ar e 

not  alway s cancellable .  O n th e contrary ,  w e kee p apar t 

th e treatmen t  o f  conversationa l  implicature s fro m tha t  o f 

presuppositions .  W e exploi t  a  singl e nonmonotoni c for m 

of  reasonin g fo r  modelin g implicatures ,  whil e presuppo -

sition s ar e explaine d b y th e interactio n o f  menta l  model s 

wit h scala r  implicatures .  Furthermore ,  w e nee d n o rule s 

fo r  derivin g presuppositions ,  eve n i n positiv e sentences , 

sinc e presupposition s emerg e fro m th e plan-base d repre -

sentatio n o f  actio n verbs . 

Many approache s relat e presupposition s 

and anaphora ,  exploitin g th e D R T formalis m 

(Va n De r  Sandt ,  1992 ;  Ashe r  an d Lascarides ,  1998) . 

However ,  th e cancellabilit y  o f  presupposition s i s no t  ex -

plaine d o n th e basi s o f  a  non-monotoni c framework ,  bu t 

i s base d o n th e notio n o f  globa l  vs .  loca l  accommodatio n 

of  th e presuppose d information ;  i. e i f  a  presuppositio n 

i n a  subordinat e claus e i s globall y accommodate d i t 
becomes a  presuppositio n o f  th e whol e sentence . 

Thi s solutio n ha s tw o shortcomes :  presupposition s ar e 

kep t  apar t  fro m th e asserte d conten t  an d the y ar e firs t 

introduce d i n th e loca l  contex t  o f  th e trigger :  the y 

can b e remove d late r  i f  the y ca n b e accommodate d i n 
a wide r  scope ;  second ,  defeate d presupposition s (i.e . 

locall y accommodate d ones )  ar e stil l  presen t  i n th e loca l 

context ,  representin g informatio n tha t  i s no t  tru e eve n 

at  th e loca l  leve l  (conside r  h e didn' t  arrive d sinc e h e 

didn' t  leave) . 

As a  consequence ,  whe n the y fac e th e projectio n 

problem ,  D R T approache s hav e t o resor t  o n furthe r 

mechanism s lik e dischargin g th e globa l  accommoda -

tio n du e t o th e lac k o f  th e informativenes s o f  th e 

interpretation . 

I n thes e models ,  th e presupposition s ar e triggere d b y 

lexica l  item s i n a n unexplaine d way ,  instea d o f  arisin g 
fro m th e lexica l  representation .  Furthermor e the y d o no t 

tak e int o accoun t  th e difference s betwee n positiv e an d 

negativ e contexts ,  an d differen t  explanation s ar e neede d 

fo r  th e phenomen a o f  implicatur e an d presuppositions . 

Finally ,  ou r  solutio n doe s no t  incu r  i n th e proble m 

highlighte d b y (Zeevat ,  1992) :  lexicall y triggere d pre -
supposition s mus t  b e accommodate d no t  onl y globall y 

as i n (Va n De r  Sandt ,  1992)' s approac h bu t  als o locally : 

i n ou r  cas e th e presuppositio n i s no t  kep t  apar t  fro m th e 

ver b interpretatio n bu t  i s relate d t o th e precondition s 

and effect s o f  th e action . 

Conclusions 

Mental models were introduced by (Johnson-Laird, 

1983 )  a s a  reasonin g framewor k tha t  i s endowe d wit h a 

cognitiv e plausibility .  Here ,  w e trie d t o sho w ho w menta l 

model s ca n b e exploite d t o provid e natura l  an d genera l 

explanation s fo r  linguisti c phenomena . 

Actio n ver b presupposition s ar e rule d ou t  a s a n in -

dependen t  phenomenon ,  t o reappea r  a s a n opportunis -

ti c  phenomenon ,  stemmin g fro m th e interactio n o f  m a n y 

othe r  factors .  I n th e firs t  plcice ,  conversationa l  implica -

ture ,  and ,  i n th e secon d place ,  th e reasonin g o n a  menta l 

model  representation .  Thi s representation ,  i n turn ,  re -

lie s o n a  pla n formalis m t o represen t  actions :  menta l 

model s offe r  a  natura l  wa y t o exploi t  actio n plans ,  an d 

t o reaso n o n them .  Defeasibilit y  o f  implicature s com -

plete s th e framework ,  causin g presupposition s t o loo k 

cancelled ,  unde r  certai n circumstances . 
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