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Kapresencacivenea a Reconaldere d 

Maya Bar-tfillel 
Hebre w Universit y 

People' s ceadenc y C o rel y o n represenca -
Clvenes a (R )  whe n makin g Judgment s o f  th e 
probabilit y  (P )  o f  variou s event s ca n resul t 
i n tw o majo r  Iclnd s o f  fallacies .  Thos e tha t 
ar e inheren t  I n th e ver y substitutio n o f  P 
by R ,  an d thos e tha t  accompan y th e relianc e 
on R  a s a  sid e effect .  A y th e firs t  I  mea n 
fallacie s tha t  resul t  fro m th e fac t  tha t  th e 
logi c o f  similarit y differ s fro m th e logi c 
of  P .  Thus ,  addin g detai l  t o th e descrip -
tio n o f  som e even t  enriche s it ,  an d may 
thereb y enhanc e it s Judge d similarit y t o 
some criterio n (Tversky ,  1977) .  Bu t  thi s 
addin g o f  detai l  als o make s th e even t  mor e 
specific ,  henc e necessaril y  les s probable . 
Kahneman &  Tversk y (K&T 7 showed ,  e.g. ,  tha t 
Ss conside r  i t  mor e likel y fo r  B jo m Bor g t o 
los e th e firs t  se t  i n a  tenni s matc h an d 
the n wi n th e entir e gam e tha n merel y t o los e 
tn e firs t  set ,  thoug h th e latte r  even t  inc -
lude s th e former .  Fallacie s tha t  ar e side -
effect s o f  R  ar e thos e tha t  resul t  whe n th e 
outcom e o f  Judgmen t  b y R  i s no t  modifie d o r 
integrate d wit h othe r  relevan t  considerations . 

£arl y studie s o f  P  Judgment s Unite d 
certai n common Judgmenta l  error s C o R  cau -
sally .  I n particular ,  people' s tendenc y t o 
neglec t  th e effect s o f  bas e rate ,  sampl e siz e 
and dat a reliabilit y  wa s see n a a resultin g 
directl y fro m th e fac t  tha t  thes e factor s d o 
not  affec t  R .  Late r  studie s cas t  som e doub t 
on thi s link ,  fo r  th e followin g reasons . 

a.  Thes e factor s ar e sometime s ignore d 
eve n i n R-fre e tasks .  Consider ,  e.g. ,  th e 
Suicid e Proble m (B-U ,  1980 ) 

A stud y o f  suicid e amon g youn g adult s 
foun d tha t  th e rat e o f  suicid e i s 3 
time s higher  aioon g single s tha t  amon g 
married s i n thi s ag e group .  Uha t  woul d 
be th e proportio n o f  single s i n a 
sampl e o f  suicid e death s o f  youn g adults ? 

The common respons e t o thi s proble m i s 7SZ . 
b.  I n R-fre e tasks ,  thes e factor s some -

time s exhibi t  a  systemati c effec t  o n judg -
ment s o f  P .  E.g. ,  S s Judg e i t  mor e likel y 
tha t  a  larg e sampl e woul d provid e a n accurat e 
estimat e o f  th e populatio n mea n tha n a  smal l 
sample ,  ceteri s paribu s (B-ii ,  1979) . 

c.  Thi s effec t  I s sometime s manifes t 
eve n i n th e presenc e o f  R .  I n on e versio n 
of  th e To m W.  predictio n task ,  subject s wer e 
lea d CO expec t  eithe r  hig h o r  lo w predictiv e 
accuracy .  Whil e bot h group s gav e essentia -
ll y  Ch e sam e predictions ,  Ch e lo w expecte d 
accurac y grou p expresse d les s confidenc e i n 
thei r  predictions .  Thus ,  dat a reliabilit y 
was no t  altogethe r  ignored ,  thoug h i t  wasn' t 
properl y combine d wit h th e R  consideration s 
either .  Rather ,  i t  wa s translate d int o a n 
expressio n o f  confidenc e i n thos e consider -
ation s (KiT .  1973;  B-H ,  1981) . 

As a  resul t  o f  suc h findings ,  K.& T 
recentl y moderate d thei r  formulatio n o f  th e 
R heuristic ,  saying :  "Th e magnitud e o f  R 
biase s an d th e impac t  o f  variable s suc h a s 
sampl e size ,  reliabilit y  an d bas e rat e de -
pend o n th e natur e o f  th e problem ,  th e cha -
racteristic s o f  th e desig n ..." ,  etc . 

I t  i s  illustrativ e t o conside r  th e rol e whic h normativ e statlcstica l  theor y assign s thes e thre e neglecte d factors .  Tak e a  proto -typica l  statistica l  problem ,  tha t  o f  recon -structin g th e parameter s o f  som e populatio n 

on th e basi s o f  a  sampl e o f  data .  I n th e 
cas e o f  pur e estimation ,  statistica l  theor y 
teache s u s tha t  man y "essentia l  character -
istics "  o f  sample s ar e unbiase d estimator s 
of  correspondin g populatio n parameters . 
Hence estimatio n reflect s R .  S o doe s th e 
statistica l  notio n o f  goodness-of-flt .  When , 
on th e othe r  hand ,  altfimaciv e hypothese s 
compete ,  a s i n hypothesi s testing ,  i t  I s  a 
notorlau s fac t  tha t  classica l  statistica l 
theor y (bu t  no t  Bayesla n statistics )  ha s n o 
plac e fo r  prio r  probabilit y  considerations . 
Yet  thes e pla y th e rol e tha t  th e bas e rat e 
play s i n predictio n task s suc h a s To m W. 

As t o sampl e siz e an d dat a reliability , 
thei r  rol e i n bot h estimatio n an d hypothesi s 
testUg  lie s i n determinin g th e widt h o f  a 
give n confidenc e interval ,  bu t  no t  th e cen -
ra l  valu e aroun d whic h i t  l a constructed . 
Analogously ,  thes e factor s typicall y see m 
t o effec t  S s confidenc e i n thei r  prediction s 
thoug h no t  th e prediction s themselves . 

I n th e Bayesla n approach ,  P  measure s a n 
interna l  stat e o f  uncertainty .  Throug h th e 
subjectiv e filte r  al l  source s o f  uncertaint y 
ca n b e passe d an d integrated ,  an d thu s ther e 
I S n o caj. 1 fo r  highe r  orde r  Fs .  Psycholo -
gicall y speaking ,  however ,  peopl e see m t o 
distinguis h betwee n variant s o f  uncertaint y 
(IC&I ,  1982) ,  an d s o may hol d 2n d orde r  F 
distribution s (e.g. ,  confidence )  ove r  1s t 
orde r  P  distribution s (e.g. ,  propensities ) 
tha t  are ,  subjectively ,  nonlntegrable .  I t 
i s  compatibl e wit h point s a. ,  b .  an d c . 
abov e t o hypothesiz e tha t  R  may b e a  heuris -
ti c  fo r  assessin g Is c orde r  Ps ,  an d tha t 
factor s whic h d o no t  affec t  R  may stil l  in -
fluenc e 2n d orde r  Ps .  Whethe r  the y affec t 
th e ultimat e P  valu e may depen d o n th e in -
tegrabillt y  o f  1s t  an d 2n d orde r  consider -
ation s (B-U .  1982) . 

I t  shoul d b e apparen t  tha t  th e attemp t 
at  drawin g analogie s betwee n th e intuitiv e 
treatmen t  o f  variable s an d th e on e formal -
ize d b y normativ e theorie s i s i n n o wa y a n 
apologi a fo r  people' s fallacies ,  whic h ar e 
genuin e an d worrisome .  Cohe n (1981 )  claime d 
tha t  sinc e th e "presenc e o f  fallacie s i n 
reasonin g i s evaluate d b y referrin g t o nor -
mativ e criteri a whic h ultimatel y deriv e thei r 
credential s fro m a  systematlzatio n o f  th e 
Intuition s tha t  agre e wit h them" ,  people' s 
deepl y roote d statistica l  intuition s cannot . 
I n principle ,  b e fallacious .  Th e poin t  I s 
moot ,  however ,  sinc e clearl y th e outpu t  o f 
defensibl e intuition s may Itsel f  b e indefen -
sible . 

So far ,  I  hav e trie d t o mak e th e cas e 
tha t  R  I s ho t  jus t  a  fundamenta l  featur e o f 
la y Judgment s unde r  uncertainty ,  bu t  o f  nor -
mativ e statistica l  theor y a s well .  A  worl d 
not  governe d b y &  migh t  wel l  b e unthinkable . 
Jus t  tr y t o Imagin e a  breakdow n o f  th e "la w 
of  averages" .  Physicall y unifor m coin s fal l 
on Head s muc h mor e ofte n tha n o n Tails ;  wel l 
shuffle d deck s o f  card s yiel d Heart s mor e 
frequentl y tha n othe r  suits ;  repeate d inde -
penden t  measurement s yiel d skewed ,  blmoda l 
distributions ;  etc .  Suc h a  world ,  t o rephras e Einstein ,  ca n onl y b e th e creatio n o f  a  Go d who I s no t  onl y subtle ,  bu t  maliciou s a s well . Even thou ^  R  may b e essentia l  t o every -one' s basi c metaphysics ,  i n particular s a n 215 



Idea l  staclaclclan ,  IS ,  may appl y R  mor e 
astutel y C o statistica l  Inferenc e problem s 
Chan a  layperson ,  L .  We wil l  no w conside r 
some suc h parclculars ,  Ch e ide a bein g C o sho w 
how refinin g R  b y simple ,  quallcacive ,  sca -
Clsclca l  principle s ca n lea d C o mor e appro -
priat e solution s tha n R  "I n ch e raw" . 

1.  Predlccln g sampl e feacure s b y R .  Ofte n 
Che bes c predlcclo n fo r  a n a s ye c unobserve d 
sample  I s Cha c I t  wil l  resembl e a n alread y 
observe d one ,  o r  ch e populaclo n cha c i s IC s 
source .  Clearly ,  however ,  I c i s  co o muc h c o 
expec c ever y feacur e o f  ch e pas t  sampl e t o b e 
repeate d I n ch e futur e one .  Yec ,  sophlsclca -
ced respondent s b«Ua«a4 -  thac ,  havin g o b talne d 
a Jus t  significan t  resul t  i n a n experimen t 
wit h 2 0 Ss ,  Ch e chance s o f  no w obcainln g a 
sl.gnlflcan c resul t  o n a  ne w aanpl e o f  1 0 i s 
85Z (KAT ,  1971) .  Resul t  significance ,  how -
ever ,  i s  a  somewha t  arbitrar y notion .  Sinc e 
i t  depend s o n Ch e sampl e siz e a s wel l  a s th e 
Q^an,  expectin g th e sampl e mea n t o replicat e 
(whic h i s reasonable )  shoul d lea d C o mor e un -
cercalnt y abou t  tha t  mean' s significance ,  sinc e 
sampl e siz e wa s halved . 

Othe r  respondent s expecte d a  sampl e (n>SO ) 
fro m a  populatio n wit h mean-10 0 Co hav e suc h 
a mea n a s well .  The y hel d o n t o tha t  expec -
tatio n eve n %rhe n tol d tha t  Ch e flrs c obser -
vatio n wa s 150 .  I t  i s  impossibl e fo r  bot h Ch e 
unknow n portio n o f  ch e sampl e (n-49 )  t o repea t 
Che populaclo n mean ,  an d fo r  Ch e sampl e a a a 
whol e CO d o s o (K4T ,  1972) . 

I n som e school ,  progra m A  consist s o f 
65Z boys ,  whil e progra m B  o f  45 Z boys .  S s 
expecte d classe s belongin g t o Progra m A  t o 
resembl e ch e program' s con^oaitlo n mor e tha n 
th e othe r  program's .  Th e similarit y o f  som e 
class '  proportio n o f  male s t o 65 Z versu s 4S Z 
shoul d b e evaluate d I n term s o f  standar d 
devladons .  S s seeme d t o evaluat e i t  I n term s 
of  whic h se x wa s th e majority ,  thu s expectin g 
a clas s o f  53 Z boy s C o belon g c o Progra m A . 

11 .  Feature s o f  Gestalt a versu s feacure s 
of  dat a points .  Th e acacidClea l  prsperde a 
of  sample s ar e co^lecel y decermlne d b y Ch e 
individua l  dac a point s o f  whic h che y ar e com -
prised .  Feacure s tha t  accru e t o th e sampl e 
as a  whole ,  bu t  no t  c o ic s constituent s (e.g. , 
it s  mean )  ar e significan t  insofa r  a s th e in -
dividua l  dat a point s ar e unknow n o r  discarded . 
Thus ,  a  sampl e whos e mea n i s nea r  th e popu -
latio n mea n i s mor e likely ,  ceteri s paribus , 
tha n on e wit h a  mor e devian t  mean .  Bu t  thi s 
orde r  may b e upturne d ^ e n ch e specifi c  dat a 
point s ar e given .  L  seem s c o fin d i c diffl -
cul c CO Ignor e ch e emergen t  propertie s o f 
sample s a s Gestalts ,  eve n whe n the y ar e com -
pletel y specified .  IS ,  o n ch e oche r  hand , 
woul a ignore  thse s emergen t  propertie s whe n 
specifi c  dat a point s ar e available ,  dence , 
unlike  L ,  IS ,  believin g tha t  dead s an d Talis . 
ar e equall y likel y outcome s fo r  th e tos s o f  a 
fai r  coin ,  woul d conside r  an y full y specifie d 
sequenc e o f  fixe d lengt h comprise d o f  equl -
probabl e outcome s t o b e equiprobable .  Simi -
larly ,  I S woul d Judg e th e P  o f  a  sai^l e o f  ' 
fixe d siz e draw n fro m a  norma l  dlscrlbutlo n 
t o depen d o n th e magnitud e o f  th e standardize d 
deviatio n betwee n ch e sampl e poinc s an d Ch e 
populaclo n mean ,  rathe r  Cha n o n it s dlrecc -
ionallcy .  (L' s error s ar e documente d i n K.&T , 
1972 ,  B-a .  1980b) . 

Clearly ,  ch e BJo m Bor g exampl e a c Ch e beginnin g o f  thi s pape r  ca n als o b e under -stoo d i n term s o f  emergen t  properties .  Th e P valu e o f  whole s i s derivabl e fro m thei r parts .  Th e R  valu e may no t  be . 

Summary.  Th e relianc e o n R  a s a  Judgmen -
Cal  heuristi c i s frequnCl y Justifiable ,  an d 
seldo m avoidable .  Tb e modificatio n o f  R  con -
siaeratlon s b y othe r  consideration s o f  rele -
vance ,  an d th e refinemen t  o f  th e domai n o f 
R,  it s  mecrlc ,  etc .  i s  a  goa l  t o b e sought . 
Inasmuc h a s th e variou s Judgment s o f  R  embod y 
mucn o f  ou r  substantiv e knowledg e regardin g 
che issu e bein g Judged ,  R  ca n no t  b e elimi -
nate d fro m ch e probabilisti c  reasonin g pro -
cess ,  bu t  th e differen t  logi c o f  R  an d P 
pose s obstacle s tha t  mus t  b e watcha d ou C for . 
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