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I l lusion s i n r e a s o n i n g w i t h quan t i f i e r s 

Yingru i  Y a n g (yiiigruiy@phoenix.princeton.edu ) 

Departmen t  o f  Psychology ,  Princeto n Universit y 

Green Hall ,  Princeton ,  N J 0854 4 U S A 

P.N. Johnson-Laird (phii@clarity.princeton.edu) 

Departmen t  o f  Psychology ,  Princeto n Universit y 

Green Hall ,  Princeton ,  N J 0854 4 U S A 

Abstrac t 

The mental model theory postulates that reasoners build 
model s o f  th e situation s describe d i n premises ,  an d tha t 
thes e model s normall y mak e explici t  onl y wha t  i s true . 
A compute r  progra m reveale d a n unexpecte d consequenc e 
of  th e theory :  i t  predict s tha t  certai n inference s shoul d 
hav e compellin g bu t  erroneou s conclusions .  T w o 
experiment s corroborate d th e existenc e o f  suc h illusion s 
i n inference s abou t  wha t  i s  possibl e give n quantifie d 
assertions ,  suc h a s 'A t  leas t  som e o f  th e plasti c bead s ar e 
not  red. '  Experimen t  1  showe d that ,  a s predicted , 
participant s erroneousl y inferre d tha t  impossibl e 
assertion s wer e possible ,  an d tha t  possibl e situation s 
wer e impossible ,  bu t  the y performe d wel l  wit h contro l 
problems .  Experimen t  2  demonstrate d th e existenc e o f 
simila r  illusion s i n inference s fro m dyadi c assertions , 
e.g .  'Al l  th e boy s playe d wit h th e girls' . 

Introduction 

Conside r  th e followin g problem : 

Onl y on e o f  th e followin g statement s i s true : 

At  leas t  som e o f  th e plasti c bead s ar e no t  red ,  o r 

N o ne o f  th e plasti c bead s ar e red . 

I s i t  possibl e tha t  non e o f  th e re d bead s ar e plastic ? 

Most  peopl e respond ,  'yes' .  Th e inferenc e i s a  fallacy , 

becaus e th e conclusio n woul d rende r  bot h premise s true , 

contrar y t o th e rubri c tha t  onl y on e o f  the m i s  true . 

Suc h illusor y inference s ar e predicte d b y th e theor y o f 

menta l  model s (Johnson-Lair d an d Byrne ,  1991) ,  thoug h 

we hav e onl y recentl y discovere d th e prediction . 

Previou s studie s hav e corroborate d th e occurrenc e o f 

illusion s i n inference s base d o n sententia l  connectives , 

suc h a s "i f  an d "or "  (se e Johnson-Lair d an d Savary , 

1996) .  A  mor e powerfu l  sor t  o f  reasoning ,  however , 

hinge s o n quantifiers ,  suc h a s "some" ,  "all" ,  an d "none" , 

and s o w e examine d illusor y inference s base d o n 

quantifie d assertions .  I n thi s domain ,  th e sam e 

premise s ca n b e use d t o elici t  bot h illusor y inference s 

and contro l  inference s fo r  whic h th e theor y predict s tha t 

th e conclusion s shoul d b e correct .  I n thi s way ,  w e ca n 

eliminat e th e hypothesi s tha t  illusor y premise s ar e 

s o m e h o w to o difficul t  fo r  logicall y untraine d individual s 

t o understand .  Ou r  pla n i n wha t  follow s i s t o outlin e 

th e theor y o f  menta l  model s fo r  quantifie d assertions ,  an d 

the n t o repor t  tw o studie s o f  illusor y inference s i n thi s 

domain . 

Mental models of quantified assertions 

H o w ar e quantifie d assertion s represente d i n menta l 

models ? Th e mos t  recen t  compute r  implementatio n 

(Bucciarell i  an d Johnson-Laird ,  1998 )  postulate s tha t  a n 

assertio n o f  th e form : 

Al l  th e A  ar e B 

elicit s a  mode l  wit h a  smal l  arbittar y numbe r  o f  token s 

representin g th e relevan t  individuals ,  an d tha t  individual s 

m a ke a  menta l  footnot e t o indicat e tha t  th e se t  o f  A' s 

has bee n exhaustivel y represented ,  whic h w e her e 

represen t  b y a  squar e bracket : 

[a ]  b 

[a ]  b 

This model accordingly depicts two individuals who are 

A' s an d thu s B's ,  an d th e ellipsi s allow s fo r  th e 

possibilit y o f  othe r  sort s o f  individuals .  T h e mode l 

exhaust s th e case s o f  individual s w h o ar e A's ,  i.e . 

individual s correspondin g t o th e ellipsi s canno t  includ e 

individual s w h o ar e A's .  Tabl e 1  show s th e model s o f 

th e mai n sort s o f  singly-quantifie d assertion .  Suc h 

model s ar e isomorphi c t o on e w a y o f  usin g Eule r  circle s 

(c f  Stennin g an d Yule ,  1997) ,  bu t  the y generaliz e mor e 

readil y t o captur e inference s hingin g o n relations ,  whic h 

canno t  b e capture d withi n Eule r  circles ,  e.g. :  Al l  horse s 

ar e animals .  Therefore ,  Al l  horses '  head s ar e animals ' 

heads .  Likewise ,  h u m a n reasoner s ca n construc t 

alternativ e model s o f  th e premise s (Bucciarell i  an d 

Johnson-Laird ,  1998) . 

A fundamenta l  principl e o f  th e mode l  theory ,  th e so -

calle d "principl e o f  truth' ,  i s  tha t  reasoner s normall y 

represen t  onl y wha t  i s  tru e i n orde r  t o minimiz e th e loa d 

on workin g m e m o r y .  Thi s principl e i s subtl e becaus e 

i t  applie s a t  tw o levels :  reasoner s represen t  onl y tru e 

possibilities ,  an d withi n thos e tru e possibilitie s the y 

represen t  onl y thos e litera l  proposition s (affirmativ e o r 

negative )  i n th e premise s tha t  ar e true .  Likewise ,  th e 

principl e concern s falsity ,  whic h i s no t  th e sam e a s 
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Tabl e 1 :  Th e menta l  model s o f  th e fou r  mai n singly -

quantifie d assertions .  Th e squar e bracket s indicat e tha t  a 

set  o f  individual s ha s bee n exhaustivel y represented ,  i.e . 

no mor e individual s o f  thi s sor t  ca n b e adde d t o th e 

model .  T h e initia l  mode l  o f  S o m e A  ar c no t  B  support s 

th e convers e conclusion,  bu t  thi s conclusio n ca n b e 

refute d b y a n alternativ e mode l  o f  th e premise . 

Assertion s 

Al l  th e A  ar e B : 

S o me o f  th e A  ar e B : 

Menta l  model s 

[a ]  b 

la ]  b 

N o ne o f  th e A  i s a  B :  [a ] 

[a ] 

b 

b 

^ b 

- b 

[b ] 

[b ] 

illusions .  Th e footnote s mak e i t  possibl e t o fles h ou t 

th e model s explicitly .  An d onl y full y  explici t  model s 

of  wha t  i s possibl e give n th e disjunctio n represen t  bot h 

th e tru e an d th e fals e component s i n eac h model : 

-I  kin g - 1 ac e 

kin g ac e 

Accordin g t o th e theory ,  however ,  reasoner s d o no t 

normall y construc t  full y  explici t  models ,  an d retai n th e 

footnote s onl y fo r  premise s tha t  ten d t o b e simple r  tha n 

th e on e above . 

Illusory inferences with quantifiers 

Conside r  th e followin g proble m again : 

1.  Onl y on e o f  th e followin g statement s i s true : 

At  leas t  som e o f  th e plasti c bead s ar e no t  red ,  o r 

None o f  th e plasti c bead s ar e red . 

I s  i t  possibl e tha t  non e o f  th e re d bead s ar e plastic ? 

Accordin g t o th e mode l  theory ,  reasoner s shoul d 

conside r  th e mode l  o f  th e first  premise : 

P T 

P ^ r 
r 

S o me o f  th e A  ar e no t  B :  a 

a 

b 

b 

b 

b 

negation :  negatio n i s a  syntacti c notion ,  an d a  negativ e 

assertio n ca n b e tru e o r  false ,  wherea s falsit y i s a 

semanti c notion .  W e ca n bes t  illustrat e thi s principl e 

wit h a n exampl e o f  sententia l  reasoning .  Give n a n 

exclusiv e disjunctio n abou t  a  han d o f  cards ,  suc h as : 

There is not a king in the hand, or else there is an 

ac e i n th e han d 

reasoner s construc t  tw o alternativ e models ,  whic h w e 

sho w her e o n separat e lines : 

-> kin g 

ace 

wher e '-> '  denote s negation .  Eac h mode l  correspond s t o 

a tru e possibilit y  give n th e disjunctio n - -  eac h mode l 

correspond s t o a  tru e ro w i n a  trut h table ,  an d eac h mode l 

represent s onl y thos e litera l  proposition s i n th e 

disjunctio n tha t  ar e tru e withi n th e possibility .  Hence , 

th e first  mode l  doe s no t  represen t  explicitl y  tha t  i t  i s 

fals e tha t  ther e i s a n ace ,  an d th e secon d mode l  doe s no t 

represen t  explicitl y  tha t  i t  i s  fals e tha t  ther e i s no t  a 

king .  Reasoner s m a k e menta l  'footnotes '  t o kee p trac k 

of  thi s fals e information ,  bu t  thes e footnote s ar e soo n 

likel y t o b e forgotten ,  whic h i n tur n lead s t o th e 

wher e 'p '  denote s a  plasti c bea d an d 'r '  denote s red .  Th e 

model  support s th e possibilit y  tha t  N o n e o f  th e re d bead s 

ar e plastic ,  an d s o reasoner s shoul d respond ,  'Yes' .  The y 

wil l  mak e th e sam e respons e i f  the y examin e th e mode l 

of  th e secon d premise .  I n eithe r  case ,  however ,  th e 

respons e i s a n illusio n o f  possibility .  W h e n th e first 

premis e i s true ,  th e secon d premis e i s false ,  i.e .  som e o f 

th e plasti c bead s ar e red ,  an d s o th e correc t  mode l  is : 

P r 

P - T 

Conversely, when the second premise is true, the first 

premis e i s  false ,  i.e .  al l  o f  th e plasti c bead s ar e red , 

whic h conflict s wit h th e secon d premise ,  an d s o th e 

resul t  i s  th e empt y (o r  null )  model .  T h e remainin g 

model  refute s th e possibilit y  tha t  non e o f  th e re d bead s 

ar e plastic ;  an d s o th e correc t  answe r  t o th e questio n is , 

'No' .  I f  w e presen t  th e premise s o f  proble m 1  above , 

but  as k a  differen t  question : 

2.  I s  i t  possibl e tha t  a t  leas t  s o m e o f  th e re d bead s ar e 

plastic ? 

i t  shoul d elici t  th e answe r  'yes, '  becaus e th e mode l  base d 

o n th e first  premis e ca n easil y b e modifie d to : 

P 

P 

P 

-> r 
-> r 

r 

r 
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Indeed ,  evidenc e suggest s tha t  man y peopl e construc t 

thi s sor t  o f  mode l  a b initi o (Bucciarcll i  an d Johnson -

Laird ,  1998) .  Th e answe r  'yes *  t o thi s proble m i s 

correct ,  eve n thoug h th e procedur e stil l  fail s  t o tak e int o 

accoun t  wha t  i s false .  Thus ,  th e failur e t o conside r 

falsit y doe s no t  lea d t o error s wit h th e contro l  problems . 

Wit h th e premise s o f  proble m 1 ,  th e question : 

3.  I s i t  possibl e tha t  al l  o f  th e re d bead s ar e plastic ? 

shoul d elici t  a n illusio n o f  impossibility ,  i.e .  reasoner s 

shoul d wrongl y respon d 'no '  o n th e basi s o f  thei r  menta l 

models .  I n contrast ,  th e question : 

4.  I s i t  possibl e tha t  al l  o f  th e plasti c bead s ar e red ? 

shoul d elici t  th e correc t  response ,  'no' . 

I n Experimen t  1 ,  w e gav e 2 0 Princeto n student s 

inference s o f  eac h o f  fou r  sorts :  illusion s o f  possibilit y 

and thei r  controls ,  an d illusion s o f  impossibilit y  an d 

thei r  controls .  Th e inference s wer e base d o n fiv e pair s o f 

monadi c premise s tha t  eac h referre d t o th e sam e tw o 

terms .  Th e five  pair s o f  premise s wer e combine d o n 

separat e trial s wit h fou r  differen t  moda l  conclusions .  Te n 

of  th e problem s wer e illusions ,  an d te n o f  the m wer e 

controls .  Th e 2 0 problem s wer e presente d i n on e o f  si x 

differen t  rando m order s t o eac h participant ,  an d eac h 

proble m wa s base d o n a  differen t  se t  o f  contents .  Th e 

participant s rate d thei r  confidenc e i n eac h o f  thei r 

answer s o n a  five-point  scale . 

Table 2: The percentages of correct responses to the 

fou r  sort s o f  problem s i n Experimen t  1 .  Th e figures  i n 

parenthese s ar e th e participants '  mea n confidenc e i n thei r 

answer s (o n a  five-point  scale ,  wher e 1  signifie s 'N o 

confidence '  an d 5  signifie s 'Ful l  confidence') . 

Illusions Controls 

Inference s o f  possibilit y  2 3 (4.35 )  8 7 (4.43 ) 

Inference s o f  impossibilit y  67(4.36 )  94(4.71 ) 

Overal l 54(4.39 )  90(4.51 ) 

Tabl e 2  present s th e results .  Th e participant s wer e 

correc t  o n 9 0 % o f  th e contro l  inferences ,  bu t  wer e onl y 

slightl y bette r  tha n chance ,  5 4 % ,  wit h th e illusor y 

inferences .  Al l  2 0 o f  th e participant s wer e mor e accurat e 

wit h th e contro l  inference s tha n wit h th e illusor y one s ( p 

= .5̂ " ,  i.e .  les s tha n 1  i n a  million) .  Th e participant s 

wer e als o slightl y mor e confiden t  i n thei r  answer s t o th e 

contro l  problem s tha n t o th e illusor y problems ,  an d thi s 

differenc e -  a  mea n o f  .1 3 o n th e five-point  scal e 

(Wilcoxon' s test ,  N  =  12 ,  T + =  65 ,  p  <  .03) .  Ther e 

was a  reliabl e interaction :  th e differenc e i n accurac y 

betwee n th e contro l  problem s an d th e illusion s wa s 

greate r  fo r  th e inference s o f  possibilit y  tha n fo r  th e 

inference s o f  impossibilit y  (Wilcoxon' s test ,  z  =  2.77 ,  p 

< .01) . 

The result s corroborate d th e mode l  theory ,  bu t  th e 

illusion s o f  possibilit y  wer e mor e tellin g tha n thos e o f 

impossibility .  T o infe r  tha t  a  situatio n i s impossible , 

however ,  call s fo r  a  chec k o f  ever y model ,  wherea s t o 

infe r  tha t  a  situatio n i s possibl e doe s not ,  an d s o 

reasoner s ar e les s likel y t o mak e th e inferenc e o f 

impossibility .  Thi s differenc e occur s i n harde r  problem s 

tha t  ar e no t  illusor y (Bel l  an d Johnson-Laird ,  1998) . 

Experimen t  2  wa s a  replicatio n o f  th e previou s 

experiment ,  bu t  usin g a  ne w se t  o f  inference s i n whic h 

th e premise s concerne d dyadi c relations ,  e.g .  'Al l  th e 

boy s go t  re d beads' .  I n thes e problems ,  th e premise s 

containe d a  mai n ver b tha t  describe d a  relation ,  suc h a s 

'got' ,  tha t  hold s betwee n tw o set s o f  individuals . 

Twent y Princeto n student s carrie d ou t  fou r  sort s o f 

inferences :  illusion s o f  possibility ,  thei r  control s wit h 

th e correc t  answe r  yes' ,  illusion s o f  impossibility ,  an d 

thei r  control s wit h th e correc t  answe r  'no' .  Th e desig n 

and procedur e wer e th e sam e a s thos e o f  Experimen t  1 . 

Table 3: The percentages of correct responses to the 

fou r  sort s o f  problem s i n Experimen t  2 .  Th e figures  i n 

parenthese s ar e th e participants '  mea n confidenc e i n thei r 

answer s (o n a  five-point  scale) . 

Inference s o f  possibilit y 

Inference s o f  impossibilit y 

Illusion s Control s 

13 (4.37 )  9 4 (4.31 ) 

70(4.12 )  93(4.69 ) 

Overal l 5 0 (4.22 )  9 3 (4.54 ) 

Tabl e 3  present s th e results ,  whic h wer e ver y simila r 

t o thos e o f  th e previou s experiment .  Al l  2 0 o f  th e 

participant s wer e mor e accurat e wit h th e contro l 

inference s tha n wit h th e illusor y one s ( p =  .5^" ,  i.e .  les s 

tha n 1  i n a  million) .  The y wer e als o slightl y mor e 

confiden t  i n thei r  answer s t o th e contro l  problem s tha n 

t o th e illusor y problem s (Wilcoxon' s test ,  z  =  3.62 ,  p  < 

.001) .  And ,  onc e more ,  th e differenc e betwee n th e 

contro l  problem s an d th e illusion s wa s greate r  fo r  th e 

inference s o f  possibilit y  tha n fo r  th e inference s o f 

impossibilit y  (Wilcoxon' s test ,  z  =  3.22 ,  p  <  .001) . 

The correlatio n betwee n th e result s o f  th e tw o 

experiment s wa s ver y hig h (Kendall' s  ta u =  .94 ,  p  < 

.0001) .  Evidently ,  th e patter n o f  result s wit h thes e 

quantifie d inference s i s highl y robust . 

General Discussion 

The experiment s showe d tha t  individual s succum b t o 

illusion s i n inference s abou t  wha t  i s possible ,  an d wha t 

i s impossible ,  give n quantifie d assertion s abou t 
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individuals .  Th e phenomen a wer e predicte d b y th e mode l 

theory' s principl e o f  trut h accordin g t o whic h reasoner s 

tak e int o accoun t  wha t  i s  true ,  bu t  no t  wha t  i s  false .  I s 

ther e a n alternativ e explanation ? O n e hypothesi s i s 

tha t  th e instructions ,  materials ,  o r  task ,  wer e to o 

difficul t  fo r  th e participant s t o understand .  T w o 

phenomena ,  however ,  coun t  agains t  thi s idea .  First , 

th e participant s performe d ver y wel l  wit h th e contro l 

problem s (ove r  9 0 % correc t  i n eac h experiment) . 

Thes e contro l  problem s wer e base d o n logicall y identica l 

premise s t o thos e use d fo r  th e illusions ,  an d the y differe d 

onl y i n th e questio n pose d t o th e participants .  Thes e 

question s themselve s varie d fro m on e proble m t o 

another ,  s o that ,  fo r  example ,  a  questio n o f  th e form :  'I s 

i t  possibl e tha t  non e o f  th e A  ar e B? '  occurre d 

sometime s fo r  a n illusio n an d sometime s fo r  a  contro l 

problem .  Hence ,  ther e i s unlikel y t o b e anythin g abou t 

th e instructions ,  materials ,  o r  task ,  tha t  i s  intrinsicall y 

difficul t  t o understand .  Second ,  th e participant s wer e 

confiden t  i n thei r  responses ,  albei t  slightl y mor e 

confiden t  i n thei r  response s t o th e control s tha n t o th e 

illusions . 

Anothe r  hypothesi s i s tha t  th e participant s mad e thei r 

inference s base d o n whethe r  o r  no t  ther e wa s a n exac t 

matc h betwee n th e questione d conclusio n an d on e o f  th e 

premises .  Fo r  example ,  the y responde d 'yes '  whe n th e 

questione d conclusio n matche d a  premise .  But ,  i f  th e 

participant s ha d responde d 'yes '  wheneve r  ther e wa s a 

match ,  an d 'no '  otherwise ,  the n th e patter n o f  thei r 

response s woul d hav e bee n wholl y differen t  fro m thos e 

tha t  w e observed ,  e.g .  th e participant s woul d hav e 

responde d 'no '  uniforml y t o problem s 1  throug h 4 

above . 

I n tw o recen t  experiments ,  w e hav e furthe r 

corroborate d th e mode l  theory' s accoun t  o f  th e quantifie d 

illusions .  T h e experiment s use d th e sam e sort s o f 

inference s a s Experimen t  1 ,  bu t  afte r  hal f  th e problems , 

th e participant s receive d som e remedia l  instructions . 

W h en the y wer e tol d t o chec k tha t  thei r  putativ e 

conclusion s wer e consisten t  wit h th e trut h o f  th e first 

premis e an d th e falsit y o f  th e secon d premise ,  ther e wa s 

a significan t  improvemen t  i n thei r  performanc e wit h th e 

illusor y problems .  Likewise ,  whe n the y wer e tol d t o 

chec k tha t  thei r  putativ e conclusion s wer e consisten t 

wit h bot h relevan t  case s ~  1 )  wit h th e trut h o f  th e firs t 

premis e an d th e falsit y o f  th e secon d premise ,  an d 2 ) 

wit h th e trut h o f  th e secon d premis e an d th e falsit y o f 

th e firs t  premis e ~  th e ga p betwee n th e illusion s and  th e 

control s disappeared .  Ther e wa s bot h a  significan t 

improvemen t  wit h th e illusion s an d a  significan t  declin e 

wit h th e controls ,  an d performanc e converge d a t  7 1 % 

correct .  T h e declin e wit h th e contro l  problem s i s 

presumabl y attributabl e t o th e nee d t o wor k throug h a 

costl y procedur e tha t  i s unnecessar y wit h problem s tha t 

th e participant s ten d t o ge t  righ t  eve n whe n the y neglec t 

falsity . 

Th e illusion s ar e predicte d b y th e mode l  theor y bu t 

the y ar e no t  readil y explaine d b y theorie s base d o n 

forma l  rule s o f  inferenc e (se e e.g .  Braine ,  1998) .  Thes e 

theorie s appl y vali d rule s o f  inferenc e t o th e logica l 

form s o f  premises ,  an d s o the y canno t  predic t  th e 

systemati c occurrenc e o f  invali d conclusions .  I s i t 

possibl e t o sav e th e forma l  rul e theories ? O n e solutio n 

i s trivial .  Forma l  rules ,  i n th e broades t  sense ,  hav e 

universa l  Turin g machin e power ,  an d s o the y ar e 

equivalen t  t o a  programmin g languag e (Rips ,  1994) . 

Hence ,  the y ca n b e use d t o simulat e an y theor y 

whatsoever ,  includin g th e mode l  theory .  I t  i s  thi s 

principle ,  o f  course ,  whic h w e exploite d i n 

implementin g th e mode l  theor y i n a  compute r  program . 

I n thi s broa d sense ,  forma l  rule s ar e n o mor e refiitabl e 

tha n a  programmin g language .  I n th e narrowe r  sens e 

of  th e curren t  theories ,  thei r  rule s contai n n o wa y t o 

embody th e principl e o f  truth .  Perhap s a  mor e 

plausibl e ide a t o sav e th e curren t  theorie s i s tha t 

reasoner s s o m e h o w misappl y a  suppositiona l  strateg y 

(Luc a Bonatti ,  Davi d O'Brien ,  persona l 

communications) .  Recen t  empirica l  studie s o f  Braine' s 

theor y (Yang ,  Braine ,  an d O'Brien ,  1998 )  hav e 

investigate d onl y direc t  reasonin g wit h quantifie d 

assertions .  But ,  i n th e cas e o f  proble m 1  above ,  fo r 

example ,  a  suppositio n o f  th e first  premise .  A t  leas t 

some A  ar e no t  B .  fail s  t o yiel d th e conclusio n N o B  ar e 

A.  But ,  a  suppositio n o f  th e secon d premise .  N o A  ar e 

B,  yield s th e conclusio n N o B  ar e A .  Thi s inference ,  i n 

turn ,  lead s t o th e respons e 'yes '  t o th e question .  But , 

n o w conside r  proble m 2 ,  whic h ha s th e sam e premises , 

but  a  differen t  question :  'I s  i t  possibl e tha t  som e B  ar e 

A ? '  Th e putativ e conclusio n canno t  b e inferre d fro m a 

suppositio n o f  eithe r  premise ,  an d s o reasoner s shoul d 

respon d "no '  t o th e question .  I n fact ,  th e vas t  majorit y 

of  participant s i n bot h experiment s correctl y responded , 

'yes' ,  t o thi s contro l  problem .  I n othe r  words ,  a 

misapplicatio n o f  supposition s her e obliterate s th e 

distinctio n betwee n illusor y an d contro l  problems . 

Hence ,  a n appropriat e simpl e modificatio n t o curren t 

forma l  rul e theorie s m a y no t  exist . 

Th e result s o f  ou r  experiment s corroborat e th e menta l 

model  theory .  Othe r  studie s o f  illusion s i n sententia l 

and probabilisti c  reasonin g hav e th e sam e mora l 

(Johnson-Lair d an d Savary ,  1996 ;  Johnson-Lair d an d 

Goldvarg ,  1997) .  W h a t  th e illusion s hav e i n c o m m o n i s 

th e failur e t o conside r  falsit y a t  eithe r  o f  tw o levels :  a 

neglec t  o f  possibilitie s tha t  ar e false ,  an d a  neglec t 

withi n tru e possibilitie s o f  thos e litera l  proposition s 

(affirmativ e o r  negative )  i n th e premise s tha t  ar e false . 

Th e principl e o f  trut h i s therefor e highl y plausible : 
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logically-untraine d individual s ten d t o reaso n o n th e 

basi s o f  wha t  i s  true ,  no t  wha t  i s  false .  Wit h hindsight , 

othe r  well-know n phenomen a i n reasonin g appea r  t o b e 

furthe r  manifestation s o f  th e principl e o f  truth ,  e.g .  th e 

difficult y o f  Wason' s selectio n task ,  an d th e difficult y o f 

inference s i n th e for m know n a s modu s tollen s (I f  A 

the n B ,  not-B ,  .- .  not-A) . 

Formal  rule s an d menta l  model s d o no t  exhaus t  th e 

domai n o f  possibl e theorie s o f  reasoning .  Neithe r  sor t 

of  theor y tell s  th e whol e stor y abou t  reasoning ,  an d 

some ne w theor y ma y wel l  transcen d them .  Ou r  result s 

sugges t  tha t  thi s ne w theor y wil l  hav e t o accommodat e 

th e principl e o f  truth . 
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