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Abstrac t 

The mental model theory postulates that reasoners build 
model s o f  th e situation s describe d i n premises .  A 
conclusio n i s possibl e i f  i t  occur s i n a t  leas t  on e model ;  i t 
i s  probabl e i f  occur s i n mos t  models ;  an d i t  i s  necessar y i f 
i t  occur s i n al l  models .  Th e theor y als o postulate s tha t 
reasoner s represen t  a s muc h informatio n a s possibl e i n 
implici t  models .  Experimen t  1  showe d that ,  a s predicted , 
conclusion s abou t  possibl e situation s ten d t o correspon d 
t o explici t  model s rathe r  tha n t o implici t  models . 
Experimen t  2  yielde d a  discovery :  ther e ar e illusor y 
inference s wit h conclusion s tha t  see m plausibl e bu t  tha t  ar e 
i n realit y gros s errors .  I n suc h cases ,  a s th e mode l  theor y 
predicts ,  subject s judg e a s th e mor e probabl e o f  tw o event s 
one tha t  i s  impossible .  Fo r  example ,  give n tha t  onl y on e 
of  th e followin g tw o assertion s i s true : 

Ther e i s a  kin g o r  a n ac e i n th e hand ,  o r  both . 
Ther e i s a  quee n o r  a n ac e i n th e hand ,  o r  both . 

subject s judg e tha t  th e ac e i s mor e likel y t o b e i n th e han d 
tha n th e king .  I n fact ,  i t  i s  impossibl e fo r  a n ac e t o b e i n 
th e hand . 

Introduct io n 

Conside r  th e followin g problem : 
I f  ther e i s a  kin g o r  a  quee n i n th e han d the n ther e i s a n 
ace i n it . 
Whic h i s mor e likel y t o b e i n th e hand :  a  kin g o r  a n ace ? 

Most  peopl e respon d correctl y tha t  th e ac e i s mor e likel y t o 
be i n th e han d tha n th e king .  Suc h judgment s hav e no t 
hithert o bee n studie d i n th e psychologica l  laboratory ,  an d 
ther e i s onl y on e theor y tha t  purport s t o explai n the m - -  th e 
theor y o f  menta l  models .  Thi s theor y als o predict s tha t 
certai n premise s shoul d giv e ris e t o wha t  w e cal l  illusor y 

inferences .  Thes e yiel d conclusion s tha t  nearl y everyon e 

draws ,  tha t  see m plausible ,  an d ye t  tha t  ar e egregiou s errors . 

Our  pla n i n wha t  follow s is ,  first ,  t o outlin e th e theor y o f 

menta l  models ;  second ,  t o describ e a  stud y tha t  corroborate s 

it s accoun t  o f  inference s abou t  wha t  i s  possible ;  and ,  third , 

t o describ e th e stud y tha t  confirme d th e existenc e o f  illusor y 

inferences . 

The Mental Model Theory of Reasoning 

The theory of mental models (see e.g. Johnson-Laird and 

Byrne ,  1991 )  postulate s tha t  reasonin g -  deductiv e o r 

inductiv e - -  i s a  proces s i n whic h reasoner s first  represen t 

th e trut h condition s o f  premises ,  an d the n us e thi s 

representatio n togethe r  wit h thei r  semanti c an d genera l 
knowledg e t o construc t  menta l  model s o f  th e relevan t 
situations .  Thes e model s ma y tak e th e for m o f  visua l 
images ,  bu t  thei r  critica l  featur e i s thei r  structure .  Thus ,  a 
simpl e conjunction : 

Ther e i s a  kin g i n th e han d an d ther e i s a  quee n i n i t  to o 
call s fo r  a  singl e model ,  whic h w e represen t  i n th e followin g 
diagra m wher e 'K '  denote s a  kin g an d 'A '  denote s a n ace : 

K A 
Likewise ,  th e exclusiv e disjunction : 

Ther e i s a  kin g o r  ther e i s a n ace ,  bu t  no t  bot h 
call s fo r  tw o alternativ e model s (on e fo r  eac h possibility) , 
whic h w e represen t  i n th e followin g diagram : 

K 
A 

wher e eac h lin e represent s a  separat e model .  Th e 
representatio n o f  explici t  informatio n i s kep t  t o a  min imu m 
so a s no t  t o overloa d workin g memory .  Th e model s o f  th e 
disjunctio n ar e thu s partiall y  implici t  becaus e the y d o no t 
make explici t  tha t  a n ac e doe s no t  occu r  i n th e first  mode l 
and tha t  a  kin g doe s no t  occu r  i n th e secon d model . 
Reasoner s thu s nee d t o mak e a  menta l  'footnote '  tha t  th e 
firs t  mode l  exhaust s th e hand s i n whic h a  kin g occur s an d 
th e secon d mode l  exhaust s th e hand s i n whic h a n ac e occurs . 
(Johnson-Lair d an d Byrne ,  1991 ,  use d squar e bracket s t o 
represen t  suc h a  footnote ,  bu t  w e wil l  foreg o tha t  notatio n 
here. )  Th e footnote ,  provide d i t  i s  remembered ,  ca n b e use d 
t o mak e th e model s wholl y explici t  i f  necessary : 

K ^ A 
^ K A 

wher e '—i '  denote s negation . 
Th e sam e genera l  principle s underli e th e initia l 

representatio n o f  a  conditional : 
I f  ther e i s a  kin g the n ther e i s a n ace . 

Individual s gras p tha t  th e conditiona l  mean s tha t  bot h card s 
may b e i n th e hand ,  whic h the y represen t  i n a n explici t 
model ,  bu t  the y defe r  a  detaile d representatio n o f  th e cas e 
wher e ther e i s qq I  a  kin g i n th e hand ,  whic h the y represen t 
i n a  wholl y implici t  mode l  denote d her e b y a n ellipsis : 

K A 

Reasoners need to make a menial footnote that hands in 
whic h a  kin g occur s ar e exhaustivel y represente d i n th e 
explici t  model ,  an d s o a  kin g canno t  occu r  i n th e hand s 
represente d b y th e implici t  model .  But ,  sinc e hand s 
containin g a n ac e ar e no t  exhauste d i n th e explici t  model , 
the y may ,  o r  ma y not ,  occu r  i n th e hand s represente d b y th e 
implici t  model . 
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Becaus e assertion s ma y includ e severa l  connectives ,  e.g . 
" A o r  B ,  an d C  o r  D" ,  ih e progra m simulatin g th e menta l 
model  theor y i s recursive ,  an d depend s ultimatel y o n th e 
principle s fo r  conjunctio n an d negation .  Th e conjunctio n o f 
tw o set s o f  model s (correspondin g t o assertion s conjoine d b y 
'and' )  call s fo r  th e pairwis e combinatio n o f  eac h member  o f 
on e se t  wit h eac h member  o f  th e othe r  set .  Th e principle s 
of  conjunctio n ar e summarize d i n Tabl e 1 .  Negation ,  i n 
principle ,  call s fo r  th e constructio n o f  th e complemen t  o f  a 
set  o f  models ,  bu t  i n practic e i s mor e complicated .  I n 
general ,  i f  a  conclusio n hold s i n al l  th e model s o f  th e 
premises ,  i t  i s  necessary :  i f  i t  hold s i n mos t  o f  th e models , 
i t  i s  probable :  an d i f  i t  hold s i n a t  leas t  on e model ,  i t  i s 
possible . 

Table 1: To form a conjunction of two sets of models: use 
th e appropriat e principl e fo r  eac h pairwis e combination . 

l.For two explicit models, conjoin their elements, dropping 
any duphcates ,  e.g. : 

A B a n d B C = > A B C 
I f  on e mode l  (bearin g i n min d an y footnote )  contain s a n 
element .  A ,  tha t  contradict s a n element ,  -.A ,  i n th e other , 
th e resul t  i s  th e nul l  mode l  (aki n t o th e empt y set) .  W h e n 
reasoner s conjoi n tw o separat e premises ,  the y ten d t o dro p 
proposition s tha t  the y kno w categorically ,  e.g. : 

A an d A  B  = > B ,  i f  A  i s categorical . 
2.Th e conjunctio n o f  a n implici t  mode l  wit h a n explici t 
model  is ,  i n principle ,  constraine d b y an y footnote s o n th e 
set s o f  model s (an d follow s principl e 1) .  I f  th e footnote s 
hav e bee n forgotten ,  the n th e resul t  i s  th e explici t  model , 

e.g. : 
. . .  an d B  C  = > B  C 

unles s thi s mode l  i s alread y a  member  o f  th e se t  o f  model s 
containin g th e implici t  model ,  i n whic h cas e th e resul t  i s 
th e nul l  model . 
3.Th e conjunctio n o f  tw o implici t  model s shoul d als o b e 
constraine d b y footnote s (an d principl e 1) .  I f  th e footnote s 
hav e bee n forgotten ,  the n th e resul t  i s  a n implici t  model : 

.  .  .  an d . . .  = > .  .  . 
unles s on e ha s alread y bee n forme d fro m th e conjunction . 

Previou s studie s hav e corroborate d th e prediction s o f  th e 
model  theor y abou t  vali d deductions ,  and ,  i n particular ,  the y 
hav e show n tha t  th e greate r  th e numbe r  o f  model s tha t  hav e 
t o b e constructe d t o dra w a  necessar y conclusion ,  th e harde r 
th e tas k i s - -  i t  take s longe r  an d i s mor e pron e t o erro r  (se e 
e.g .  Johnson-Lair d an d Byrne ,  1991) . 

Mental Models and Possibility 

A conclusion describes a possible state of affairs if at 
leas t  on e mode l  o f  th e premise s support s it .  Th e theor y 
predict s tha t  suc h conclusion s shoul d correspxjn d t o explici t 
model s o f  th e premise s rathe r  tha n t o implici t  models .  Fo r 
example ,  th e premise : 

Ther e i s a n 'A '  o n th e blackboar d o r  ther e i s a  '2' ,  o r  bot h 
has th e explici t  models : 

2 
A 2 

Hence ,  i f  subject s hav e t o describ e th e content s o f  a 
possibl e blackboard ,  thei r  respons e shoul d matc h on e o f 
thes e thre e model s rathe r  tha n be ,  say ,  ' A not-2* ,  whic h i s 
logicall y correc t  bu t  whic h contain s a n ite m tha t  i s  no t  i n a n 
explici t  model .  I n th e first  stag e o f  Experimen t  1 ,  w e teste d 
26 Princeto n student s wit h suc h premises .  W e rejecte d thre e 
subject s becaus e the y faile d t o follo w th e instructions :  the y 
tende d t o describ e severa l  alternative s rathe r  tha n jus t  one . 
Tabl e 2  summarize s th e results .  I t  treat s th e premise s a s 
thoug h the y ha d th e sam e content ;  i n fact ,  th e subject s sa w 
eac h letter-numbe r  combinatio n onl y once .  Mos t  o f  th e 
"other "  response s merel y include d letter s othe r  tha n thos e 
mentione d i n th e premise .  Th e dat a bor e ou t  th e prediction : 
17 ou t  o f  2 3 subject s m a d e a  majorit y o f  response s 
correspondin g t o explici t  model s (Sig n test ,  wit h on e tie ,  p 
< .01) . 

Table 2: The percentages of responses to the eight 
premise s i n th e first  stag e o f  Experimen t  1 .  Th e subject s 
( n =  23 )  describe d on e possibilit y  give n th e trut h o f  th e 
premise .  Percentage s i n bol d ar e fo r  th e response s predicte d 
t o b e th e mos t  frequen t  b y th e mode l  theory . 

Typ e o f  premis e 

A i f B 
A onl y i f  B 
A i f  an d onl y i f  B 
A a n d B 
A o r  B ,  o r  bot h 
A o r  B ,  no t  bot h 
not  bot h A  an d B 
neithe r  A  no r  B 

Response s an d thei r  percentage s 
A 

15 
13 

0 
0 

39 
28 
46 

0 

B 

7 
11 
18 

6 
9 

44 
24 

2 

AB 

56 
54 
54 
57 
41 

0 
0 
0 

othe r 

22 
22 
28 
37 
11 
28 
30 
98 

I n stag e 2  o f  Experimen t  1 ,  th e subject s agai n responde d 
wit h a  possibl e stat e o f  affairs ,  bu t  eac h tria l  wa s base d o n 
tw o premises ,  whic h bot h ha d t o b e take n int o accoun t  i n 
th e response .  Tabl e 3  summarize s th e results .  "Other " 
response s include d agai n unmentione d letters ,  th e lette r  " C " 
alone ,  negate d literals ,  an d response s namin g specifi c 
number s o f  letters .  Onc e again ,  however ,  1 7 ou t  o f  th e 2 3 
subject s dra w a  majorit y o f  conclusion s correspondin g t o 
explici t  model s (Sig n lest ,  p  <  .02) . 

We dra w tw o moral s fro m th e experiment .  First , 
logically-untraine d individual s ca n dra w correc t  conclusion s 
abou t  wha t  i s possibl e bot h fro m singl e premise s an d fro m 
pair s o f  premises .  Second ,  a s th e mode l  theor y predicts , 
thei r  conclusion s ten d t o correspon d t o explici t  models . 

Illusory Inferences about Probabilities 

The computer program implementing the model theory 
predicte d th e existenc e o f  a  nove l  categor y o f  inference s tha t 
hav e a  strikin g property :  thei r  initia l  model s yiel d a 
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Tabl e 3 :  Th e percentage s o f  response s t o th e eigh t 
problem s i n stag e 2  o f  Experimen t  1 .  Th e subject s state d 
what  wa s possibl e give n th e trut h o f  th e premises .  Bol d 
response s ar e thos e predicte d b y th e mode l  theory . 

Type of problem Responses and their percentages 
A B  A B A C B C A B C Othe r 

l.Aifandonlyif B 0 9 2  0 0 7 0 1 9 
C i f  an d onl y  i f  A 

2.Aif B 0  7  0  0  0  7 6 1 7 
Ci f  A 

3.AorB,notbot h 1 8 2  4  4  5 2 0  2 0 
C i f  not- A 

4.AorB,orbot h 2  5  2 8 0  4 1 0  2 4 
C i f  no t  A 

S.notbothAand B 7  1 7 2  5 4 0  0  2 0 
C i f  an d onl y i f  A 

S.notbothAand B 4  9  2  2  5 7 0  2 6 
C i f  no t  A 

7.AorB,notbot h 4  3 3 0  4 6 0  0  1 7 
B o r  C ,  no t  bot h 

S.AorB.orbot h 4  1 1 9  2  4  5 7 1 3 
B o r  C ,  o r  bot h 

conclusio n tha t  i s  opposit e t o th e on e supported  b y th e full y 
explici t  model s o f  th e premises .  Hence ,  i f  th e theor y i s 
correct ,  thes e inference s shoul d giv e ris e t o a n illusion : 
nearl y everyon e shoul d dra w th e sam e conclusion ,  i t  shoul d 
see m obvious ,  an d ye t  i t  wil l  b e totall y wrong .  I n thi s 
section ,  w e wil l  outlin e th e mode l  theory' s prediction s an d 
describ e som e corroborator y results . 

Her e i s a n exampl e o f  a n illusor y inference: -
1.  Suppos e tha t  onl y on e o f  th e followin g assertion s i s tru e 
abou t  a  han d o f  cards : 

Ther e i s a  kin g o r  a n ac e i n th e hand ,  o r  both . 
Ther e i s a  quee n o r  a n ac e i n th e hand ,  o r  both . 
Whic h i s mor e likel y t o b e i n th e hand :  a  kin g o r  a n ace ? 

The model s o f  th e first  premis e are : 
K 

A 
K A 

and th e model s o f  th e secon d premis e are : 

Q 
A 

Q A 
The assertio n tha t  onl y on e o f  th e tw o premise s i s tru e call s 
fo r  a n exclusiv e disjunctio n o f  them ,  an d a n exclusiv e 
disjunction ,  X  o r  els e Y ,  ha s th e followin g initia l  models : 

X 
Y 

Hence ,  th e initia l  model s o f  th e premise s merel y includ e al l 
th e model s above .  T h e probabilit y  o f  a n even t  i s estimate d 
on th e basi s o f  th e proportio n o f  model s i n whic h i t  hold s 
(Johnson-Laird ,  1994) ,  i.e .  reasoner s wil l  ten d t o assum e 
tha t  model s ar e equiprobable .  Hence ,  the y wil l  respon d tha t 
th e ac e i s mor e probabl e tha n th e king .  I f  the y m a d e n o 
suc h assumption ,  the y woul d conclud e tha t  th e proble m i s 
indeterminate ,  e.g .  th e probabilit y  o f  th e kin g alon e coul d b e 

greate r  th e probabilitie s o f  al l  th e othe r  model s s u m m e d 
together .  Bot h o f  thes e response s ar e wrong ,  however . 

W h at  ha s gon e wrong ? T h e tw o disjunction s ar e i n a n 
exclusiv e disjunction ,  an d s o w h e n on e i s true ,  th e othe r  i s 
false .  W h e n th e first  disjunctio n i s fals e ther e i s neithe r  a 
kin g no r  a n ace ,  an d w h e n th e secon d disjunctio n i s fals e 
ther e i s neithe r  a  quee n no r  a n ace .  I n full y  explici t  models , 
th e firs t  disjunctio n i s combine d wit h th e negatio n o f  th e 
secon d disjunction ,  an d th e secon d disjunctio n i s combine d 
wit h th e negatio n o f  th e first  disjunction .  Hence ,  th e full y 
explici t  model s o f  th e premise s are : 

K ^ Q ^ A 
^ K Q  -^ A 

The kin g i s possible ,  bu t  th e ac e i s impossible ,  an d s o th e 
correc t  respons e i s tha t  th e kin g i s mor e probable . 

We als o use d a n illusor y inferenc e base d o n conditionals : 
2.  Suppos e tha t  onl y on e o f  th e followin g assertion s i s tru e 
abou t  a  han d o f  cards : 

I f  ther e i s a  kin g i n th e han d the n ther e i s a n ace . 
I f  ther e i s a  quee n i n th e han d the n ther e i s a n ace . 
Wh ic h i s mor e likel y t o b e i n th e hand :  a  kin g o r  a n ace ? 

Th e initia l  model s sugges t  tha t  th e ac e i s mor e probabl e 
tha n th e king ,  bu t  th e full y  explici t  model s sho w tha t  a n ac e 
canno t  occu r  i n th e hand ,  an d s o th e kin g i s actuall y mor e 
probabl e tha n th e ace . 

We gav e 2 4 Princeto n student s th e tw o illusor y inference s 
togethe r  wit h tw o inference s tha t  th e mode l  theor y predict s 
wil l  elici t  th e correc t  response s (becaus e th e initia l  model s 
suppor t  th e sam e conclusio n a s th e full y  explici t  models) . 
Each subjec t  receive d th e fou r  problem s i n a  differen t  order , 
and eac h proble m wa s base d o n a  differen t  se t  o f  cards . 

Th e result s ar e summarize d i n Tabl e 4 .  T h e subject s wer e 
correc t  o n 7 1 % o f  th e contro l  problems ,  bu t  onl y o n 1 7 % o f 
th e illusor y inferences .  2 0 ou t  o f  th e 2 4 subject s wer e mor e 
accurat e wit h th e contro l  inference s tha n wit h th e illusor y 
ones ,  an d ther e wer e tw o tie s (Sig n test ,  p  <  .001) . 
Overall ,  2 1 ou t  o f  th e 2 4 subject s chos e a s mor e probabl e 
fo r  on e o r  bot h o f  th e illusor y problem s a  car d tha t  coul d no t 
occu r  i n th e hand . 

Table 4: The percentages of responses to illusory and 
contro l  inferences .  Correc t  response s ar e i n bold . 
Typ e o f  proble m Percentage s o f  response s 

ckrf ^  IririC T *»niii_nrr»ViQKl A 

Illusor y inferences : 
l.Onl y on e assertio n i s true : 

kin g o r  ace ,  o r  both . 
quee n o r  ace ,  o r  both . 

Whic h i s mor e likely :  kin g o r  ace ? 
2.  Onl y on e assertio n i s true : 

I f  kin g the n ace . 
I f  quee n the n ace . 

Whic h i s mor e likely :  ac e o r  king ? 
Contro l  inferences : 
3.1 f  kin g the n ace . 
Wh ic h i s mor e likely :  kin g o r  ace ? 
4.  I f  kin g o r  quee n the n ace . 
Wh ic h i s mor e likely :  ac e o r  king ? 

agg kin g equi-probabl g 

75 2 1 4 

79 1 3 8 

62 1 7 2 1 

79 1 7 
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Conclus ion s 

The model theory was originally developed as an account 
of  ho w peopl e dra w logicall y necessar y conclusions .  But , 
th e theor y als o provide s a n obviou s mechanis m fo r  reachin g 
conclusion s abou t  wha t  i s possibl e o r  wha t  i s probable :  a 
situatio n i s possibl e i f  i t  hold s i n a t  leas t  on e mode l  o f  th e 
premises ,  an d i t  i s probabl e i f  i t  hold s i n mos t  model s o f  th e 
premise s (Johnson-Laird ,  1994) .  Th e twis t  i n thes e 
prediction s i s tha t  reasoner s ar e likel y t o us e implici t  model s 
and t o forge t  th e menta l  footnote s tha t  constrai n thei r 
contents .  I t  follow s tha t  a  conclusio n abou t  wha t  i s 
possibl e shoul d ten d t o correspon d t o a n explici t  mode l 
becaus e implici t  model s have ,  b y definition ,  n o immediatel y 
availabl e content .  Ou r  first  experimen t  confirme d thi s 
prediction .  I t  i s  wort h emphasizin g tha t  th e predictio n i s 
base d o n th e model s neede d fo r  deduction ,  tha t  is ,  w e di d no t 
develo p a  ne w theor y t o accoun t  fo r  reasonin g abou t 
possibilities .  Th e sam e predictio n migh t  b e derive d fro m a 
theor y base d o n forma l  rule s o f  inferenc e (e.g .  Rips ,  1994) , 
but  suc h a  theor y wil l  hav e t o introduc e specia l  'modal ' 
rule s fo r  dealin g wit h possibilities . 

The mode l  theor y predicte d tha t  ther e shoul d b e illusor y 
inferences ,  an d ou r  result s sho w tha t  the y exist . 
Colleague s w h o hav e succumbe d t o a n illusio n hav e 
suggeste d tha t  the y perhap s misinterprete d th e assertion : 
"Onl y on e o f  th e followin g assertion s i s true" ,  an d tha t  the y 
too k i t  t o mea n (1 )  tha t  on e assertio n wa s tru e an d th e othe r 
was o f  unknow n trut h value ,  o r  (2 )  tha t  th e tw o assertion s 
wer e i n a n inclusiv e disjunction ,  o r  (3 )  tha t  th e tw o 
assertion s wer e i n a  conjunction .  A  recen t  unpublishe d 
stud y show s tha t  non e o f  thes e hypothese s i s correct .  Th e 
firs t  tw o hypothese s ar e equivalent :  a n assertio n o f  a n 
unknow n trut h valu e i s eithe r  tru e o r  false ,  an d model s o f  a 
disjunction ,  X  ot  Y ,  tha t  tak e th e form : 

Xand(Yor^Y ) 
(Xor-OC)and Y 

ar e equivalen t  t o thos e o f  a n inclusiv e disjunction : 

X Y 
X ^ Y 

^ X Y 
I n ou r  recen t  study ,  w e examine d th e followin g illusion : 

Onl y on e o f  th e followin g assertion s i s true : 
I f  ther e i s a  kin g i n th e han d the n ther e i s a n ace . 
I f  ther e isn' t  a  kin g i n th e han d the n ther e i s a n ace . 

Nearl y everyon e judge d tha t  th e han d i s  mor e likel y t o 
contai n a n ac e tha n a  king ;  i n a  separat e conditio n o f  th e 
experiment ,  the y als o deduce d tha t  th e ac e wa s i n th e hand . 
I n fact ,  i t  i s impossibl e fo r  ther e t o b e ac e i n th e hand .  But , 
an inclusiv e disjunctio n o f  th e tw o conditional s yield s a 
tautolog y (ther e i s o r  isn' t  a  kin g i n th e hand ,  an d ther e i s o r 

isn' t  a n ac e i n th e hand) ,  an d thi s interpretatio n canno t 

predic t  th e illusion . 

The thir d hypothesi s -  tha t  subject s trea t  th e connectiv e 

as a  conjunctio n ~  i s  als o refute d b y th e sam e study .  I t 

include d a  contro l  proble m o f  th e form : 

Onl v on e o f  th e followin g assertion s i s true : 

I f  ther e i s a  kin g i n th e han d the n ther e i s a n ace . 

I f  ther e i s a  kin g i n th e han d the n ther e isn' t  a n ace . 

The mode l  theor y predict s tha t  subject s usin g implici t 
model s shoul d resp)on d tha t  th e kin g i s mor e probabl e tha n 
th e ace ,  whic h i s th e correc t  response .  I f  th e mai n 
connectiv e i s interprete d a s a  conjunction ,  however ,  th e kin g 
i s impossibl e becaus e i t  yield s a  contradiction ,  an d s o 
subject s shoul d respon d tha t  th e ac e i s mor e likely .  Onl y 
1 0 % o f  th e subject s mad e thi s response . 

Error s i n reasonin g i n previou s studie s ca n b e explaine d i n 
term s o f  failure s t o retriev e appropriat e rule s o f  inferenc e 
(e.g .  Brain e an d O'Brien ,  1991 ;  Rips ,  1994) ,  o r  i n term s o f 
failure s t o conside r  al l  possibl e model s o f  th e premise s (e.g . 
Johnson-Lair d an d Byrne ,  1991) .  Illusor y inferences , 
however ,  ar e no t  a  resul t  o f  suc h oversights .  Wha t  i s nove l 
abou t  the m i s tha t  a  conclusio n tha t  nearl y everyon e draw s 
i s totall y wrong :  wha t  i s judge d mor e probabl e o f  tw o 
alternative s i s impossible .  Th e illusion s ar e predicte d b y th e 
model  theory ,  bu t  th e illusor y deduction s appea r  t o refut e 
th e theorie s base d o n rule s o f  inferenc e (Brain e an d O'Brien , 
1991 ;  Rips ,  1994) ,  whic h contai n onl y rule s tha t  yiel d 
vali d conclusions .  Hence ,  thes e theorie s hav e n o wa y t o 
explai n th e systematicall y invali d conclusion s tha t 
individual s dra w t o illusor y inferences . 

We hav e onl y jus t  begu n t o explor e th e spac e o f  possibl e 
premise s i n searc h o f  illusor y inferences .  The y ar e relativel y 
rare ,  bu t  ther e ar e illusion s base d o n othe r  connective s apar t 
fro m exclusiv e disjunction ,  e.g .  "and" ,  an d "i f  an d onl y if . 
Al l  th e illusion s see m t o aris e becaus e huma n reasoner s rel y 
on implici t  models ,  an d s o the y overloo k case s i n whic h a 
stat e o f  affair s doe s no t  hold .  T o rel y o n a s littl e explici t 
informatio n a s possibl e i s a  sensibl e solutio n t o th e all -
pervasiv e proble m o f  limite d processin g capacity .  Jus t 
occasionally ,  however ,  th e lac k o f  explici t  informatio n lead s 
human reasoner s int o th e illusio n tha t  the y gras p a  se t  o f 
possibilitie s tha t  i s i n fac t  beyon d them . 
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