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INTRODUCTION 

A counterfactua l  conditiona l  i s  a  statemen t  o f  th e form : 

(1 )  I f  X  wer e th e case ,  the n Y  woul d b e th e case . 

wher e X  i s a  propositio n tha t  i s no t  tru e i n th e curren t  situation .  Th e fol -

lowin g ar e example s o f  counterfactua l  conditionals : 

(2) If John F, Kennedy had not been assassinated, he would have run for the 
presidenc y i n 1964 . 

(3 )  I f  Joh n F .  Kenned y ha d no t  bee n assassinated ,  U.S .  involvemen t  i n Vietna m 
woul d hav e ende d b y 1968 . 

For  brevity ,  w e wil l  refe r  t o suc h statement s a s counterfactuals . 

We ar e concerne d her e wit h th e menta l  processe s underlyin g judgment s o f 

whethe r  a  counterfactua l  i s  tru e o r  false .  We wil l  argu e tha t  intuitiv e veri -

ficatio n o f  counterfactual s i s base d o n judgment s o f  representativenes s lik e 

thos e describe d b y Kahnema n an d Tversk y (1972 ,  1973) .  I n way s t o b e mad e pre -

cise ,  w e propos e tha t  a  counterfactua l  i s  judge d t o b e tru e t o th e exten t  tha t 

th e hypothetica l  situatio n describe d i n th e counterfactua l  i s  though t  t o b e 

simila r  t o th e actua l  worl d a s w e kno w it .  Th e ide a tha t  th e trut h o f  a  coun -

terfactua l  depend s o n th e similarit y o f  alternative ,  hypothetica l  situation s 

t o th e actua l  worl d i s no t  new .  Thi s notio n i s capture d i n a  possibl e world s 

semanti c analysi s o f  counterfactual s (Lewis ,  1973 ;  Stalnaker ,  1968) , 

What  i s new ,  however ,  i s  tha t  w e hav e foun d systemati c fallacie s i n th e 

intuitiv e verificatio n o f  counterfactual s tha t  ar e analogou s t o representa -

tivenes s error s i n probabilisti c  reasoning .  Experimenta l  evidenc e wil l  b e 

presented ,  showin g tha t  intuitiv e judgment s o f  th e trut h o f  counterfactual s 

systematicall y violat e implication s o f  th e possibl e world s semantic s fo r  coun -

terfactuals .  T o explai n ou r  results ,  w e firs t  discus s possibl e world s seman -

tic s fo r  counterfactuals .  Nex t  w e describ e conjunctio n fallacie s i n probabil -

isti c  reasonin g discovere d b y Tversk y an d Kahnema n (1983) ,  an d sugges t  ho w 

analogou s fallacie s migh t  b e foun d i n counterfactua l  reasoning .  We the n pre -

sen t  experimenta l  evidenc e demonstratin g conjunctio n fallacie s i n counterfac -

tua l  reasoning .  Ou r  result s als o establis h th e existenc e o f  disjunctio n fal -

lacie s i n counterfactua l  reasoning . 
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STALNAKER'S POSSIBLE WORLDS SEMANTICS FOR COUNTERFACTUALS 

Philosopher s hav e lon g recognize d tha t  counterfactua l  inferenc e i s fun -

damenta l  t o scientifi c  epistemolog y (Chisholm ,  1946 ;  Goodman ,  1955) .  Here ,  w e 

canno t  discus s th e genera l  rol e o f  counterfactua l  inferenc e i n epistemology , 

but  wil l  restric t  ou r  discussio n t o a  semanti c analysi s o f  counterfactual s 

develope d b y Stalnake r  an d Thomaso n (Stalnaker ,  1968 ;  Stalnake r  &  Thomason , 

1970 ;  Thomason ,  1970) .  Ou r  purpos e i s t o deriv e certai n semanti c relation s 

among counterfactual s tha t  ar e subjec t  t o experimenta l  test .  Thes e relation s 

can als o b e derive d i n Lewis' s (1973 )  semantic s fo r  counterfactuals ,  bu t  hi s 

analysi s contain s complexitie s whos e discussio n mus t  b e omitte d fo r  th e sak e 

of  brevity . 

Stalnake r  (1968 )  propose d a  logica l  analysi s o f  counterfactual s usin g 

possibl e world s semantic s a s develope d b y Kripk e (1963) ,  I n Kripke' s seman -

tics ,  proposition s ar e no t  simpl y tru e o r  false ;  rathe r  the y ar e tru e o r  fals e 

relativ e t o a  possibl e world .  A  propositio n migh t  b e tru e i n som e worlds ,  an d 

fals e i n others .  Stalnaker' s analysi s assume s tha t  possibl e world s ar e 

relate d b y degree s o f  similarity .  Furthermore ,  h e make s th e stron g assumptio n 

tha t  fo r  an y worl d i  an d propositio n X ,  i f  ther e exist s an y worl d i n whic h X 

i s true ,  the n ther e exist s a  uniqu e worl d tha t  i s  mos t  simila r  t o i  i n whic h X 

i s tru e ( X i s fals e i n ever y worl d i f  i t  i s  self-contradictory) . 

Let  X  == > Y  symboliz e a  counterfactua l  o f  th e for m (1) .  Stalnake r  pro -

pose d tha t  X  == > Y  i s tru e a t  th e worl d i  i f  an d onl y i f  eithe r  (a )  ther e i s 

no worl d a t  whic h X  i s true ,  o r  (b )  Y  i s tru e i n th e worl d k ,  wher e k  i s th e 

uniqu e worl d suc h tha t  X  i s tru e i n k  an d k  i s mos t  simila r  t o i .  Claus e (a ) 

of  thi s trut h conditio n merel y exclude s trivia l  cases ,  e.g. ,  "I f  2 + 2 = 3 , 

the n th e nationa l  deb t  woul d b e eliminated "  i s tru e becaus e ther e ar e n o 

world s i n whic h 2 + 2 = 3 .  Claus e (b )  o f  th e trut h conditio n i s th e hear t  o f 

Stalnaker' s analysis .  T o evaluat e th e trut h o f  X  == > Y  a t  th e worl d i ,  w e 

fin d th e mos t  simila r  worl d k  wher e X  i s true .  I f  Y  i s tru e i n k ,  the n 

X == > Y  i s true ;  i f  Y  i s fals e i n k ,  the n X  == > Y  i s false .  Fo r  example ,  t o 

decid e whethe r  statemen t  (2 )  i s tru e relativ e t o th e actua l  world ,  w e mus t 

chec k whethe r  Joh n F .  Kenned y ra n fo r  presiden t  i n 196 4 i n th e mos t  simila r 

worl d wher e h e wa s no t  assassinated .  I f  h e ran ,  the n (2 )  i s true ;  otherwis e 

(2 )  i s false . 

Let  Y  AN D Z  an d Y  O R Z  denote ,  respectively ,  th e trut h functiona l  con -

junctio n an d disjunctio n o f  Y  an d Z .  I n Stalnaker' s analysis ,  trut h func -

tiona l  implication s ar e logicall y valid .  Thu s i f  Y  AN D Z  i s tru e i n worl d i , 

the n Y  mus t  b e tru e i n i  an d Z  mus t  b e tru e i n i .  Similarly ,  i f  Y  O R Z  i s 

tru e i n i ,  the n Y  mus t  b e tru e i n i ,  o r  Z  mus t  b e tru e i n i ,  o r  both .  Thi s 

lead s t o tw o critica l  implication s o f  Stalnaker' s theory .  First ,  i f 

X == > Y  AN D Z  i s tru e a t  worl d i ,  the n X  == > Y  an d X  == > Z  mus t  als o b e tru e 

at  worl d i .  Second ,  i f  X  == > Y  O R Z  i s tru e a t  worl d i ,  the n eithe r  X  == > Y 
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or X =«> Z must be true at world i. For example, consider the following 

statements : 

(4 )  I f  Joh n F .  Kenned y ha d no t  bee n assassinated ,  h e woul d hav e ru n fo r  th e 
presidenc y i n 1964 ,  an d U.S .  involvemen t  i n Vietna m woul d hav e ende d b y 
1968 . 

(5 )  I f  Joh n F .  Kenned y ha d no t  bee n assassinated ,  h e woul d hav e ru n fo r  th e 
presidenc y i n 1964 ,  o r  U.S .  involvemen t  i n Vietna m woul d hav e ende d b y 
1968 . 

Statement s (2)-(5 )  hav e th e respectiv e forms ,  X  -= > Y ,  X  == > Z ,  X  == > Y  AND Z , 

and X  == > Y  O R Z .  Le t  k  denot e th e mos t  simila r  worl d wher e Joh n F .  Kenned y 

was no t  assassinated ,  Stalnaker' s analysi s claim s tha t  (4 )  i s tru e i f  an d 

onl y i f  i n th e worl d k ,  Joh n F .  Kenned y ra n fo r  th e presidenc y i n 196 4 an d 

U.S .  involvemen t  i n Vietna m ende d b y 1968 .  Thus ,  i f  (4 )  i s  true ,  (2 )  i s tru e 

becaus e Joh n F .  Kenned y ra n fo r  th e presidenc y i n k ,  an d (3 )  i s tru e becaus e 

U.S .  involvemen t  i n Vietna m ende d b y 196 8 i n k .  Similarly ,  i f  (5 )  i s  true , 

the n i n th e worl d k ,  eithe r  Kenned y ra n fo r  presiden t  i n 1964 ,  o r  U.S . 

involvemen t  i n Vietna m ende d b y 1968 ,  o r  both .  Therefore ,  i f  (5 )  i s  true , 

eithe r  (2 )  i s tru e o r  (3 )  i s true ,  o r  both .  Thes e example s sugges t  th e fol -

lowin g : 

(6 )  I f  a  counterfactua l  wit h a  conjunctiv e consequen t  i s true ,  the n th e coun -
terfactual s wit h eithe r  claus e o f  th e conjunctio n a s consequen t  ar e als o 
true . 

(7 )  I f  a  counterfactua l  wit h a  disjunctiv e consequen t  i s true ,  the n th e coun -
terfactual s wit h eithe r  claus e o f  th e disjunctio n a s consequent s canno t 
bot h b e false . 

I t  i s  eas y t o sho w tha t  (6 )  an d (7 )  ar e implie d b y Stalnaker' s theory ,  an d 

als o b y Lewis' s (1973 )  generalizatio n o f  Stalnaker' s theory .  Ou r  experimenta l 

result s sugges t  tha t  (6 )  an d (7 )  ar e bot h violate d i n intuitiv e reasoning . 

CONJUNCTION FALLACIES IN PROBABILISTIC REASONING 

Tversk y an d Kahnema n (1983 )  hav e show n tha t  intuitiv e judgment s o f  prob -

abilit y  systematicall y violat e th e principl e tha t  th e probabilit y  o f  a  con -

junctio n o f  event s ca n neve r  excee d th e probabilitie s o f  it s  constituen t 

events .  Le t  P( Y AN D Z ) ,  P(Y )  an d P(Z )  denot e th e probabilitie s o f  Y  AN D Z ,  Y , 

and Z ,  respectively .  When P( Y AN D Z )  i s judge d t o b e greate r  tha n eithe r  P(Y ) 

or  P(Z) ,  th e judgmen t  i s sai d t o constitut e a  conjunctio n fallacy .  Tversk y 

and Kahnema n foun d tha t  i f  Y  i s a  highl y representativ e outcome ,  an d Z  i s 

mildl y unrepresentative ,  the n P( Y AN D Z )  wil l  ofte n b e judge d greate r  tha n 

P(Z) . 

For  example ,  suppos e tha t  Lind a i s describe d t o b e 3 1 year s old ,  single , 

and deepl y concerne d abou t  socia l  issues .  A  representativ e outcom e woul d b e 

th e outcom e Y  tha t  Lind a i s activ e i n th e feminis t  movement ,  an d a n unrepre -

sentativ e outcom e woul d b e th e outcom e Z  tha t  Lind a i s a  ban k teller .  B y th e 
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laws of probability, it is more likely that Linda is a bank teller than that 

sh e i s bot h a  ban k telle r  an d activ e i n th e feminis t  movement .  Tversk y an d 

Kahneman (1983 )  foun d tha t  85 % o f  14 2 subject s judge d Y  AN D Z  t o b e mor e prob -

abl e tha n Z  alone .  Simila r  example s o f  conjunctio n fallacie s hav e bee n eli -

cite d i n man y contexts ,  usin g a  variet y o f  stimulu s material s an d mode s o f 

respons e (Tversk y &  Kahneman ,  1983 ;  Ledd o e t  al. ,  1984) . 

Why d o conjunctio n fallacie s occur ? Kahnema n an d Tversk y hav e argue d 

tha t  th e judge d probabilit y  o f  event s i s ofte n determine d b y th e representa -

tivenes s o f  th e event s (Kahnema n &  Tversky ,  1972 ,  1973 ;  Tversk y &  Kahneman , 

1971 ,  1982) .  Althoug h th e concep t  o f  representativenes s itsel f  ha s severa l 

aspect s t o i t  (se e Tversk y &  Kahneman ,  1982) ,  fo r  presen t  purpose s representa -

tivenes s ca n b e construe d a s th e degre e o f  similarit y o f  a n instanc e t o typi -

ca l  member s o f  a  clas s o r  category .  Fo r  example ,  th e descriptio n o f  Lind a i s 

simila r  t o tha t  o f  a  prototypica l  feminist ,  henc e bein g activ e i n th e feminis t 

movement  i s representativ e o f  Linda .  Linda' s descriptio n i s no t  particularl y 

simila r  t o tha t  o f  a  ban k teller ,  thu s workin g a s a  ban k telle r  i s  mildl y 

unrepresentativ e o f  Linda .  A n independen t  sampl e o f  subject s judge d Lind a t o 

be mos t  simila r  t o a n activ e feminist ,  leas t  simila r  t o a  ban k teller ,  an d o f 

intermediat e similarit y t o a  ban k telle r  wh o i s activ e i n th e feminis t  move -

ment  (Tversk y &  Kahneman ,  1983) .  Not e tha t  th e rankin g o f  outcome s b y judge d 

similarit y coincide s wit h th e ranking s o f  th e outcome s b y judge d probability , 

as predicte d b y th e hypothesi s tha t  probabilit y  judgment s ar e base d o n th e 

representativenes s o f  outcomes . 

As demonstrate d b y th e Lind a example ,  a n instanc e (Linda )  ca n b e mor e 

simila r  t o a  conjunctio n o f  categorie s (ban k telle r  an d activ e feminist) ,  tha n 

t o on e o f  th e categorie s alone .  Tversk y (1977 )  ha s propose d a  theor y o f  simi -

larit y accordin g t o whic h th e similarit y o f  object s i s a n increasin g functio n 

of  th e feature s share d b y th e objects ,  an d a  decreasin g functio n o f  th e fea -

ture s tha t  distinguis h th e objects .  I f  th e categor y Y  i s representativ e o f  a n 

instanc e an d Z  i s not ,  th e conjunctio n Y  AN D Z  wil l  shar e mor e feature s wit h 

th e instanc e tha n Z  alone .  Thus ,  a n instanc e wil l  b e mor e simila r  t o a 

conjunctio n o f  representativ e an d unrepresentativ e categories ,  tha n t o th e 

unrepresentativ e categor y alone .  Tversk y an d Kahnema n explai n th e occurrenc e 

of  conjunctio n fallacie s b y combinin g th e representativenes s hypothesi s wit h 

Tversky' s theor y o f  similarity .  Event s wil l  b e regarde d a s mor e probabl e i f 

the y ar e mor e representative .  A  conjunctio n o f  event s wil l  appea r  mor e repre -

sentativ e o f  a n instanc e tha n on e o f  th e event s i n th e conjunctio n i f  th e con -

junctio n share s mor e feature s wit h th e instanc e tha n doe s th e singl e event . 

When thi s occurs ,  th e conjunctio n o f  event s wil l  appea r  mor e probabl e tha n th e 

singl e event . 
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CONJUNCTION FALLACIES IN COUNTERFACTUAL REASONING 

We propos e tha t  representativenes s als o play s a  fundamenta l  rol e I n 

counterfactua l  reasoning .  I n judgin g whethe r  X  == > Y  i s true ,  w e postulat e 

tha t  th e individua l  evaluate s whethe r  X  AN D Y  o r  X  AN D NOT Y  i s mor e repre -

sentativ e o f  th e actua l  situation .  I f  X  AN D Y  i s muc h mor e representative , 

X = > Y  wil l  b e judge d t o b e true .  I f  X  AN D NOT Y  i s muc h mor e repre -

sentative ,  X  == > NOT Y  wil l  b e judge d t o b e true .  Finally ,  i f  neithe r  X  AND Y 

nor  X  AN D NOT Y  i s clearl y mor e representative ,  the n neithe r  counterfactua l 

wil l  b e judge d t o b e true ,  bu t  th e counterpossibl e ("I f  X  wer e th e case ,  the n 

Y migh t  b e th e case" )  wil l  b e judge d t o b e true . 

I f  intuitiv e verificatio n o f  counterfactual s i s base d o n representative -

ness ,  conjunctio n fallacie s i n counterfactua l  reasonin g shoul d b e eas y t o con -

struct .  Conside r  statement s (2)-(5 )  above .  I f  Joh n F .  Kenned y ha d no t  bee n 

assassinate d (X) ,  the n hi s runnin g fo r  presiden t  i n 196 4 (Y )  i s a  representa -

tiv e outcome ,  bu t  th e endin g o f  U.S .  involvemen t  i n Vietna m b y 196 8 (Z )  i s 

rathe r  unrepresentative .  We conjectur e tha t  th e combinatio n X  AN D Y  i s mor e 

representativ e tha n X  AN D Y  AN D Z ,  whic h i s mor e representativ e tha n X  AN D Z . 

Hence th e counterfactua l  (2 )  shoul d b e mor e plausibl e tha n (4) ,  whic h shoul d 

be mor e plausibl e tha n (3 ) .  Symbolically ,  X  == > Y  shoul d b e mor e plausibl e 

tha n X  = > Y  AN D Z ,  whic h shoul d b e mor e plausibl e tha n X  == > Z . 

The Stalnaker/Lewi s semantic s implie s tha t  i n n o instanc e ca n X  == > Y 

AND Z  b e tru e i f  X  == > Z  i s false .  Her e w e wil l  presen t  evidenc e tha t 

violation s o f  thi s principl e ca n b e foun d i n th e judge d degre e o f  trut h o f 

counterfactuals .  I n ou r  experiment ,  subject s wer e presente d wit h a  stor y 

whic h the y wer e tol d t o regar d a s reliabl e information ,  an d the n wer e aske d t o 

rat e th e degre e o f  trut h o f  counterfactual s pertainin g t o th e story .  Th e 

counterfactual s wer e chose n a s matche d set s o f  th e form : 

X ==> Y (Representative statement) 

X ==> Z (Neutral statement) 

X ==> Y AND Z (Conjunction statement) 

X ==> Y OR Z (Disjunction statement) 

We chos e proposition s X ,  Y  an d Z  suc h tha t  i n th e contex t  o f  th e story ,  Y 

woul d hav e bee n a  representativ e outcome ,  an d Z  woul d hav e bee n neithe r 

clearl y representativ e no r  unrepresentativ e i f  X  ha d bee n th e case .  Fo r  an y 

matche d set ,  Y  wil l  b e calle d th e representativ e statemen t  an d Z  th e neutra l 

statemen t  o f  tha t  set .  Ou r  hypothesi s i s tha t  a  subjec t  wil l  rat e X  == > Y  AND 

Z a s mor e tru e tha n X  == > Z ,  I f  thi s patter n o f  rating s i s observed ,  w e wil l 

sa y tha t  th e subjec t  ha s committe d a  conjunctio n fallacy . 

312 



MIYAMOTO,  DIBBL E 

METHOD 

Subjects. Subjects were 280 undergraduates at the University of Wash-

ingto n wh o participate d i n th e experimen t  fo r  credi t  i n a  psycholog y course . 

Subject s wer e ru n i n smal l  group s i n session s lastin g abou t  1 5 minutes .  Eigh t 

subject s wer e droppe d fro m th e experimen t  becaus e the y faile d t o follo w 

instructions . 

Materials. Two stories, "Donald" and "Harper City," were written for 

th e experiment .  Fo r  eac h story ,  tw o matche d set s o f  fou r  relate d counterfac -

tual s wer e prepared ,  alon g wit h tw o anchorin g statements .  On e anchorin g 

statemen t  wa s obviousl y tru e an d th e othe r  wa s obviousl y false .  When subject s 

wer e aske d t o rat e th e trut h o f  counterfactuals ,  th e anchorin g statement s wer e 

presente d firs t  i n orde r  t o elici t  extrem e judgment s tha t  woul d mitigat e en d 

effect s i n th e ratin g respons e (cf .  Anderson ,  1982) .  A n abbreviate d versio n 

of  on e stor y an d a  matche d se t  o f  relate d counterfactual s i s presente d below . 

Harper City is a port town on the Gulf Coast that has enjoyed a 
boomin g econom y becaus e o f  productiv e oi l  well s an d prosperou s 
fishin g industry .  Loca l  ta x revenue s create d a  larg e surplu s i n 
th e cit y treasur y tha t  th e citizen s targete d fo r  cit y improvement . 
Becaus e interes t  i n sport s wa s intens e an d widespread ,  a  coalitio n 
of  citizen s an d busines s interest s lobbie d fo r  th e constructio n o f 
a footbal l  stadium ,  wit h th e intentio n o f  attractin g a  profes -
siona l  footbal l  franchis e t o th e city .  Ther e wa s als o som e sup -
por t  fo r  replacin g th e publi c librar y wit h a  ne w facility .  Unfor -
tunately ,  Harpe r  Cit y wa s struc k b y a  hurrican e las t  year .  Th e 
damage wa s severe .  Th e cos t  o f  cleanin g u p th e cit y an d replacin g 
building s tha t  ha d bee n destroyed ,  includin g th e library ,  wa s s o 
grea t  tha t  th e peopl e o f  Harpe r  Cit y wer e force d t o dro p al l  plan s 
fo r  civi c improvement . 

Rl, If the hurricane had not struck, the people of Harper City would have 
decide d t o buil d a  professiona l  footbal l  stadium .  (Representative ) 

Nl .  I f  th e hurrican e ha d no t  struck ,  th e peopl e o f  Harpe r  Cit y woul d hav e 
decide d t o buil d a  ne w publi c library .  (Neutral ) 

CI .  I f  th e hurrican e ha d no t  struck ,  th e peopl e o f  Harpe r  Cit y woul d hav e 
decide d t o buil d a  professiona l  footbal l  stadiu m an d a  ne w publi c 
library .  (Conjunction ) 

Dl .  I f  th e hurrican e ha d no t  struck ,  th e peopl e o f  Harpe r  Cit y woul d hav e 
decide d t o buil d a  professiona l  footbal l  stadiu m o r  a  ne w publi c library . 
(Disjunction ) 

Each subject received one story and rated the truth of the statements 

associate d wit h th e story .  Al l  subject s rate d th e anchorin g statements ,  tw o 

representative  statements ,  tw o neutra l  statements ,  an d tw o conjunctio n state -

ments .  A  subse t  o f  subject s als o rate d th e tw o disjunctio n statements .  Th e 

orde r  o f  th e statement s wa s varie d twelv e way s fo r  eac h story ,  wit h anchorin g 
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statements preceding all other statements. Each statement was rated by mark-

in g a  slas h throug h a  horizonta l  respons e line ,  labele d "virtuall y impossi -

ble, "  "somewha t  unlikely, "  "somewha t  likely, "  an d "virtuall y certain, "  fro m 

lef t  t o right .  Response s wer e code d b y dividin g th e respons e lin e int o 2 0 

equa l  intervals ,  wit h 1  denotin g th e greates t  certaint y tha t  th e statemen t  wa s 

false ,  an d 2 0 th e greates t  certaint y tha t  th e statemen t  wa s true . 

We shoul d mentio n a  typographica l  erro r  i n on e disjunctio n statemen t  o f 

th e "Donald "  story .  Donal d i s a  hig h schoo l  footbal l  playe r  wh o brok e hi s le g 

befor e th e seaso n an d thu s coul d no t  play .  Th e counterfactua l  anteceden t  X 

ask s wha t  woul d hav e happene d i f  h e ha d bee n abl e t o pla y football .  Th e 

representativ e outcom e Y  i s tha t  h e woul d hav e bee n captai n o f  th e footbal l 

team .  Th e neutra l  outcom e Z  i s tha t  hi s grad e poin t  averag e woul d hav e bee n 

3.4 .  Th e representative ,  neutra l  an d conjunctio n statement s hav e th e respec -

tiv e form s X  = > Y ,  X  = > Z ,  an d X  « > Y  AN D Z .  Unfortunately ,  th e disjunc -

tio n statemen t  ha d th e for m X  == > Y  O R Q ,  wher e Q  assert s tha t  Donald' s grad e 

poin t  averag e woul d hav e bee n 3.5 .  Thi s typographica l  erro r  doe s no t  affec t 

th e comparison s o f  conjunctio n statemen t  t o neutra l  statement ,  o r  o f  th e dis -

junctio n statemen t  t o representativ e statement .  Th e Stalnaker/Lewi s semantic s 

predict s tha t  X  == > Y  AN D Z  shoul d receiv e a  lowe r  ratin g tha n X  == > Z ,  an d 

tha t  X  == > Y  O R Q  shoul d receiv e a  highe r  ratin g tha n X  = > Y .  We predic t 

tha t  th e opposit e wil l  occur ,  base d o n consideration s o f  representativeness . 

Desig n an d Procedure .  Subject s wer e informe d tha t  th e stud y concerne d 

reasonin g abou t  hypothetica l  events .  Subject s rea d a  stor y whic h the y wer e 

instructe d t o regar d a s reliabl e informatio n fro m a  new s magazine ,  an d wer e 

aske d t o rat e th e trut h o f  th e counterfactual s associate d wit h th e story .  Th e 

us e o f  th e respons e lin e wa s explained ,  th e anchorin g statement s wer e identi -

fied ,  an d subject s wer e instructe d t o giv e th e tru e ancho r  th e highes t  rating , 

and th e fals e ancho r  th e lowes t  ratin g amon g al l  statements .  A  tota l  o f  13 3 

subject s rate d representative ,  neutral ,  an d conjunctio n statement s base d o n 

"Donald" ,  wit h 5 7 o f  thes e subject s als o ratin g disjunctio n statements . 

Representative ,  neutral ,  an d conjunctio n statement s base d o n "Harpe r  City " 

wer e rate d b y 13 9 subjects ,  wit h 5 6 subject s als o ratin g disjunctio n state -

ments .  Al l  dependen t  variable s wer e withi n subjec t  variables . 

RESULTS AND DISCUSSION 

I n th e followin g analysis ,  th e ter m conjunctio n fallac y wil l  b e reserve d 

fo r  case s wher e th e ratin g o f  a  conjunctio n statemen t  i s greate r  tha n th e 

ratin g o f  a  correspondin g neutra l  statement .  Thi s operationa l  definitio n o f  a 

conjunctio n fallac y i s conservative ,  fo r  i t  underestimate s th e tru e prevalenc e 

of  conjunctio n fallacie s (i t  omit s case s wher e th e conjunctio n statemen t  i s 

rate d highe r  tha n th e representativ e statement ,  bu t  no t  th e neutra l  state -
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TABLE 1 

Media n Rating s o f  Statements :  Al l  Subject s 

Harpe r  Cit y Donal d 

Representativ e 

Neutra l 

Conjunctio n 

Set  1 

Set  2 

Set  3 

Set  4 

HH 

t 

N = 

Set  1 

15. 4 

10. 6 

12. 5 

139 

Set  2 

15. 9 

10. 3 

13. 2 

TABLE 2 
Conjunctio n Statement s versu s 1 

Al l  Subject s 

N 

139 

139 

133 

133 

Tie s 

16 

20 

20 

21 

% Conjunctio n 
Fallacie s 

67 % 

71 % 

56 % 

64 % 

N =  13 3 

Set  3 

16. 1 

9. 4 

11. 4 

Set  4 

14. 1 

7. 0 

7. 9 

!̂ eutra l  Statements : 

Signe d F 
z scor e 

-4.14 8 

-6.16 8 

-1.14 5 

-2.23 6 

iank s Tes t 
p valu e 

.00 0 

.00 0 

.25 2 

.02 5 

raent).  Th e adoptio n o f  thi s conservativ e polic y i s suggeste d b y statistica l 

issue s whic h canno t  b e discusse d here* . 

Tabl e 1  present s media n rating s o f  conjunction ,  representativ e an d neu -

tra l  statements .  Not e tha t  i n ever y case ,  th e conjunctio n statemen t  receive s 

a highe r  media n ratin g tha n th e correspondin g neutra l  statement .  Thre e o f  th e 

fou r  media n rating s wer e significantl y highe r  fo r  th e conjunctio n statemen t  ( p 

< .05 ,  two-taile d Wilcoxo n signe d rank s test) .  Tabl e 2  list s z  score s fo r  th e 

signe d rank s tests ,  an d th e percentag e o f  subject s wh o rate d conjunctio n 

statement s ove r  correspondin g neutra l  statements .  I n ever y case ,  th e majorit y 

of  th e subject s produce d conjunctio n fallacies .  Th e thre e larges t  percentage s 

ar e significantl y greate r  tha n . 5 ( p <  .01 ,  two-taile d sig n test) . 

Thes e finding s conclusivel y demonstrat e th e existenc e o f  conjunctio n 

fallacies ,  fo r  eve n i f  som e conjunctio n fallacie s wer e du e t o rando m variatio n 

i n ratings ,  on e woul d no t  expec t  th e media n ratin g o f  conjunction s t o excee d 

th e media n ratin g o f  neutra l  statements ,  no r  woul d on e expec t  th e probabilit y 

of  conjunctio n fallacie s t o excee d .5 .  I t  migh t  b e argue d tha t  subject s hav e 

misinterprete d "and "  a s "or, "  i.e. ,  interprete d th e conjunctio n statement s a s 

We wis h t o than k Bo b Fric k fo r  usefu l  criticis m o f  ou r  statistica l 
analysis ,  an d Elizabet h Moor e fo r  advic e o n computation . 
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Representativ e 

Neutra l 

Conjunctio n 

Disjunctio n 

TABLE 3 

Media n Rating s o f  Statements : 
Subject s Who Rate d Disjunctio n Statement s 

Harpe r  Cit y 
N »  5 6 

Set  1 

16. 2 

10. 0 

13. 5 

15. 5 

Set  2 

15. 5 

8. 5 

13. 5 

15. 5 

TABLE 4 

Donal d 
N =  5 7 

Set  3  Se t  4 

16. 9 16. 0 

8. 3 6. 7 

12. 8 8. 2 

14. 6 8. 0 

Conjunctio n Statement s versu s Disjunctio n Statements^ : 
Subject s Who Rate d Disjunctio n Statement s 

Signe d Rank s Tes t 

Set  1 

Set  2 

Set  3 

N 

56 

56 

57 

Tie s 

14 

7 

5 

z scor e 

-2.88 2 

-3.29 3 

-4.10 7 

p valu e 

.00 4 

.00 1 

.00 0 

The conjunctio n an d disjunctio n statement s o f  se t  4  ar e no t  directl y 
comparabl e du e t o a  typographica l  error .  (Se e method s section. ) 

disjunctio n statements .  Table s 3  an d 4  sho w tha t  thre e o f  fou r  disjunctio n 

statement s receive d significantl y highe r  media n rating s tha n correspondin g 

conjunctio n statement s ( p <  .005 ,  signe d rank s test) . 

The Stalnaker/Lewi s semantic s als o predict s tha t  a  disjunctio n statemen t 

wil l  receiv e a n equa l  o r  highe r  ratin g tha n th e correspondin g representativ e 

statement .  Contrar y t o thi s prediction ,  thre e o f  fou r  disjunctio n statement s 

receive d lowe r  media n rating s tha n th e correspondin g representativ e statement s 

(Table s 3  an d 5 ) .  Tw o o f  th e fou r  difference s i n media n ratin g wer e highl y 

significan t  ( p <  .005 ,  two-taile d signe d rank s test) .  I t  shoul d b e note d tha t 

th e statistica l  tes t  i s  conservativ e i n tha t  i t  test s th e nul l  hypothesi s o f 

no differenc e i n media n ratings .  Thi s hypothesi s essentiall y  claim s tha t  sub -

ject s d o no t  distinguis h disjunctio n statement s fro m representativ e state -

ments .  Unde r  th e mor e plausibl e assumptio n tha t  subject s d o distinguis h thes e 

statements ,  th e Stalnaker/Lewi s semantic s woul d predic t  tha t  disjunctio n 

statement s woul d receiv e highe r  media n rating s tha n representativ e statements . 

Thus ,  eve n i n th e tw o case s wher e th e differenc e i n media n rating s wer e no t 

significantl y different ,  th e percentag e o f  disjunctio n fallacie s wa s clos e t o 
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TABLE 5 
Disjunctio n Statement s versu s Representativ e Statements : 

Subject s Who Rate d Disjunctio n Statement s 

Set  1 

Set  2 

Set  3 

Set  A 

N 

56 

56 

57 

57 

Tie s 

10 

9 

8 

2 

% Disjunctio n 
Fallacie s 

52 % 

49 % 

69 % 

98 % 

Signe d 1 
z scor e 

-1.90 3 

-0.82 5 

-2.86 0 

-6.42 2 

Ranks Tes t 
p valu e 

.27 5 

.40 9 

.00 4 

.00 0 

50%,  a  muc h highe r  percentag e tha n on e woul d expec t  i f  th e fallacie s wer e du e 

onl y t o rando m variatio n i n ratin g responses . 

To develo p a  representativenes s analysi s o f  disjunctio n fallacies ,  on e 

need s a n accoun t  o f  th e representativenes s o f  disjunctions .  Tversk y (1977 ) 

propose d tha t  tha t  th e similarit y o f  object s A  an d B  increase s wit h th e numbe r 

of  feature s coimno n t o A  an d B ,  an d decrease s wit h th e numbe r  o f  feature s tha t 

distinguis h A  fro m B ,  an d B  fro m A .  Althoug h th e situatio n describe d b y a 

disjunctio n statemen t  woul d see m t o hav e mor e feature s i n common wit h th e 

actua l  world ,  i t  als o ha s mor e distinguishin g features .  Hence ,  whethe r  dis -

junctio n fallacie s occu r  ma y depen d o n th e balanc e o f  th e common an d distin -

guishin g features .  Althoug h disjunctio n fallacie s hav e no t  bee n demonstrate d 

i n probabilisti c  reasoning ,  ou r  result s fo r  counterfactual s sugges t  tha t  simi -

la r  result s ca n als o b e obtaine d fo r  probabilit y  judgment .  I f  thi s i s so ,  a 

representativenes s analysi s o f  disjunctiv e event s wil l  b e require d whethe r  o r 

not  on e accept s th e extensio n o f  representativenes s t o th e analysi s o f  coun -

ter f  actuals . 

CONCLUSION 

The Stalneiker/Lewi s semantic s fail s  t o describ e th e intuitiv e verifica -

tio n o f  counterfactual s becaus e trut h functiona l  consequence s ar e vali d i n an y 

possibl e world ,  an d conjunctio n an d disjunctio n fallacie s violat e trut h func -

tiona l  implications .  We propos e tha t  intuitiv e verificatio n o f  counterfac -

tual s i s base d o n a  judgmen t  o f  relativ e representativeness .  Th e individua l 

compare s th e representativenes s o f  a  situatio n o r  scenari o wher e th e antece -

dent  an d consequen t  o f  th e counterfactua l  ar e true ,  t o th e representativenes s 

of  a  situatio n wher e th e anteceden t  i s tru e an d th e consequen t  i s false . 

Conjunctio n fallacie s occu r  whe n th e anteceden t  an d conjunctiv e consequen t  ar e 

more representativ e tha n th e anteceden t  an d on e claus e o f  th e conjunction . 

Disjunctio n fallacie s occu r  whe n th e anteceden t  an d disjunctiv e consequen t  ar e 

les s representativ e tha n th e anteceden t  an d on e claus e o f  th e disjunction . 
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One way to contrast the two analyses is to consider what entities are 

claime d t o ente r  int o similarit y relations .  Th e Stalnaker/Lewi s semantic s 

propose s tha t  degre e o f  similarit y applie s t o possibl e worlds ,  i.e. ,  entitie s 

tha t  completel y determin e th e trut h o r  falsit y o f  ever y proposition .  Ou r 

analysi s propose s tha t  degre e o f  similarit y applie s t o set s o f  feature s tha t 

characteriz e situation s o r  scenarios .  Tversky' s (1977 )  similarit y mode l  sug -

gest s ho w a  situatio n wher e a  conjunctio n i s tru e migh t  b e mor e simila r  t o th e 

actua l  worl d tha n a  situatio n wher e a  singl e claus e o f  th e conjunctio n i s 

true .  Thi s i s paradoxica l  fro m th e possibl e world s standpoint ,  fo r  th e mos t 

simila r  worl d wher e a  conjunctio n i s tru e coul d neve r  b e mor e simila r  tha n 

ever y worl d wher e on e claus e o f  th e conjunctio n i s true .  Ou r  result s thu s 

sugges t  tha t  th e menta l  representatio n o f  similarity ,  an d th e entitie s t o 

whic h similarit y applie s ar e rathe r  differen t  fro m structure s assume d i n th e 

possibl e world s semantics . 

A common objectio n t o studie s attemptin g t o demonstrat e logica l  error s 

i n huma n reasonin g i s th e clai m tha t  th e subject s ma y hav e faile d t o interpre t 

th e question s i n th e manne r  intende d b y th e experimente r  (Henle ,  1962) .  Th e 

stud y reporte d abov e contain s n o contro l  fo r  th e possibilit y  tha t  X  = > Z  wa s 

interprete d a s X  == > Z  A^^ )  NOT Y ,  a  circumstanc e whic h coul d yiel d apparen t 

conjunctio n fallacie s withou t  logica l  error .  Tversk y an d Kahnema n (1983 )  an d 

Penningto n (1984 )  hav e conducte d studie s o f  probabilisti c  reasonin g whic h at -

temp t  t o exclud e thi s interpretation .  I n on e study ,  rating s o f  conjunction s 

wer e elicite d fro m on e group ,  an d rating s o f  neutra l  statement s fro m anothe r 

group .  Th e betwee n subject s desig n als o yield s conjunctio n fallacies .  Anoth -

er  stud y explicitl y  aske d subject s t o evaluat e th e probabilit y  o f  Z  whethe r  o r 

no t  Y  wa s true .  Again ,  conjunctio n fallacie s wer e prevalent . 

Counterfactua l  conjunctio n an d disjunctio n fallacie s ar e symptomati c o f 

th e differenc e betwee n trut h i n a  possibl e worl d a s th e logicia n understand s 

it ,  an d realizatio n i n th e menta l  constructio n o f  a  situatio n o r  scenario . 

Menta l  construction s ar e affecte d b y representationa l  an d processin g con -

straint s tha t  ar e usuall y ignore d i n mode l  theoreti c semantics .  When w e bet -

te r  understan d th e factor s influencin g judgment s o f  th e trut h o f  counterfac -

tuals ,  i t  ma y b e possibl e t o us e th e cognitiv e theor y o f  counterfactua l  judg -

ment  t o elucidat e causa l  an d dispositiona l  conception s tha t  appea r  t o depen d 

on counterfactua l  inference . 
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