
Probabilities ,  Utilitie s a n d Hypo thes i s Test in g 

Aida n Feeney ,  Jonatha n St.B.T .  Evan s an d Joh n Clibben s 
Departmen t  o f  Psycholog y 

Universit y  o f  Plymout h 
Drak e Circu s 

Plymout h 
Devon PL 4 8A A 
Unite d Kingdo m 

afeeney@plymouth.ac.u k 

Abstrac t 

This paper considers the class of hypothesis testing tasks 
purportin g t o demonstrat e pseudodiagnosticity .  I t  argue s 
that ,  a s ha s recentl y bee n don e wit h othe r  hypothesi s 
testin g tasks ,  pseudodiagnosticit y task s ma y b e re-analyse d 
i n term s o f  people' s backgroun d belief s abou t  th e 
probabilit y  o f  thei r  evidentia l  item s an d th e utilit y  o f  thei r 
variou s tes t  outcomes .  A  sampl e analysi s o f  a  simplifie d 
tas k i s presente d alon g wit h th e result s o f  a n experimen t 
whic h demonstrat e tha t  subjects '  behaviou r  correspond s t o 
th e prescription s o f  th e analysis .  H o w th e sampl e analysi s 
migh t  b e applie d t o th e standar d pseudodiagnosticit y tas k 
i s discusse d a s ar e th e implication s o f  th e result s fo r  curren t 
account s o f  th e effect s o f  subjectiv e probabilit y o n huma n 
hypothesi s testing . 

Introduction 
Traditional ,  Bayesian ,  prescription s abou t  wha t  evidenc e 

shoul d b e selecte d t o tes t  som e se t  o f  hypothese s ar e ver y 
straightforward :  th e selecte d evidenc e shoul d allo w fo r  a n 
applicatio n o f  Baye s theorem .  Fo r  example ,  conside r  th e 
followin g scenari o presente d t o subject s b y Mynatt , 
Dohert y an d Draga n (1993) : 

Your sister has a car she bought a couple of years ago. 
It' s  eithe r  a  ca r  X  o r  a  ca r  Y ,  bu t  yo u can' t  remembe r 
which .  Yo u d o remembe r  tha t  he r  ca r  doe s ove r  2 5 mile s 
per  gallo n an d ha s ha d n o majo r  mechanica l  problem s i n 
th e tw o year s she' s owne d it . 

Embedded in this scenario are two hypotheses (one 
concernin g ca r  X s an d th e othe r  concernin g ca r  Ys )  an d tw o 
feature s (doin g ove r  2 5 m p g an d havin g n o majo r 
mechanica l  problem s i n th e previou s tw o years) .  Fo r  eas e o f 
expositio n w e wil l  refe r  t o th e hypothesi s tha t  th e subject' s 
siste r  own s a  ca r  X  a s H x ;  t o th e hypothesi s tha t  sh e own s 
a ca r  Y  a s H y ;  t o doin g ove r  2 5 mile s pe r  gallo n a s 
F25inpg ;  an d t o havin g n o majo r  mechanica l  problem s a s 
P n M M P-  Thes e hypothese s an d feature s giv e ris e t o fou r 
piece s o f  informatio n whic h are :  P ( F 2 5 m p g / H x ) ; 

P(F25mpg/HY) ;  P ( F N M M P / H x ) ;  an d P ( F n m M P / H y ) -  I n 
orde r  t o appl y Baye s theore m t o Mynat t  e t  al' s  problem . 

thes e piece s o f  evidenc e nee d t o b e selecte d i n pairs .  Thu s 
th e subjec t  shoul d selec t  eithe r  bot h piece s o f  informatio n 
abou t  th e fue l  econom y o f  X  an d Y  car s o r  bot h piece s o f 
informatio n abou t  thei r  reliability .  Doherty ,  Mynatt , 
Tweney an d Schiav o (1979 )  usin g a  tas k structurall y 
analogou s t o th e on e abov e foun d tha t  subject s tende d no t  t o 
selec t  informatio n i n suc h pairs .  Dohert y e t  a l  terme d thei r 
subjects '  behaviou r  a s pseudodiagnostic . 

We agre e wit h th e Dohert y e t  a l  an d Mynat t  e t  a l  analyse s 
of  th e tas k a s i t  wa s use d i n th e 1979 ,  an d subsequen t  (e.g . 
Ker n an d Doherty ,  1982) ,  studies .  However ,  i n recen t  year s 
ther e ha s bee n a n explosio n o f  alternativ e normativ e 
analyse s o f  standar d cognitiv e task s (e.g .  Klayma n an d Ha , 
1987 ;  Anderson ,  1991) .  M a n y o f  thes e analyse s rel y o n 
subjects '  legitimat e expectation s abou t  thes e task s i n th e 
ligh t  o f  thei r  backgroun d knowledg e abou t  th e world .  Goo d 
example s o f  suc h analyse s ar e t o b e foun d i n recen t  wor k o n 
Wason' s selectio n tas k (Oaksfor d an d Chater ,  1994 ;  Kirby , 
1994 ;  Evan s an d Over ,  1996b )  wher e i t  i s  claime d tha t 
subject s us e thei r  backgroun d belief s about  th e probabilit y 
of  event s i n thei r  environmen t  i n orde r  t o decid e whic h ar e 
th e bes t  card s t o selec t  fo r  th e purpose s o f  testin g th e 
experimenta l  rule .  W e believ e tha t  suc h recen t  insight s lea d 
t o a n alternativ e normativ e analysi s o f  certai n hypothesi s 
testin g tasks . 

As state d above ,  w e agre e tha t  whe n face d wit h a  scenari o 
suc h a s th e on e concernin g thei r  sister' s ca r  an d i n th e 
absenc e o f  an y likelihoo d information ,  subject s shoul d 
choos e tw o piece s o f  informatio n which ,  combined ,  for m a 
likelihoo d ratio .  However ,  subject s i n th e Mynat t  e t  a l 
(1993 )  stud y expose d t o th e sister' s ca r  scenari o als o 
receive d a n initia l  piec e o f  informatio n concernin g 
P ( F 2 5 m p g / H x )  an d wer e simpl y aske d t o choos e on e 
furthe r  piec e o f  informatio n fro m amongs t  th e remainin g 
thre e i n orde r  t o hel p the m decid e whethe r  thei r  sister' s ca r 
was a  mode l  X  o r  a  mode l  Y .  Despit e thi s subtl e procedura l 
variation ,  Mynat t  e t  a l  claime d tha t  th e correc t  normativ e 
choic e fo r  subject s wa s P(F25mpg/HY) -  Onc e again ,  thi s 
was becaus e suc h a  choic e allowe d subject s t o complet e th e 
likelihoo d rati o fo r  F25mpg -  W e conten d tha t  wha t  seem s 
lik e a  simpl e procedura l  variatio n change s th e normativ e 
analysi s o f  th e tas k whic h i s appropriate .  Th e differenc e o f 
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cours e lie s i n whethe r  subject s ar e give n a n initia l  piec e o f 
information .  I f  the y are ,  the n th e tas k become s on e o f 
selectin g th e mos t  informativ e o f  th e remainin g piece s o f 
evidenc e i n th e ligh t  o f  tha t  initia l  piec e o f  information .  I n 
the  absenc e o f  a n initia l  piec e o f  informatio n th e 
normativel y correc t  selection s wil l  alway s for m a  likelihoo d 
ratio . 

A Sample Analysis 
We wil l  illustrat e th e abov e clai m wit h a  worke d 

exampl e o f  a  simplifie d versio n o f  th e pseudodiagnosticit y 
tas k ( a structurall y simila r  versio n o f  whic h ha s als o bee n 
use d b y Doherty ,  Chadwick ,  Caravan ,  Bar r  an d Mynatt , 
199 6 t o investigat e th e exten t  t o whic h subject s see k 
informatio n abou t  th e hypothesi s abou t  whic h the y alread y 
posses s som e information) .  Thi s tas k i s simple r  becaus e al l 
informatio n i s give n i n non-numerica l  for m an d subject s d o 
not  receiv e conditiona l  probabilities .  Thus ,  give n th e ca r 
scenari o describe d earlier ,  subject s ar e initiall y  tol d tha t 
model  X  car s d o 2 5 mile s pe r  gallon .  Th e remainin g 
possibl e piece s o f  evidenc e ar e presente d i n term s o f  whethe r 
instance s o f  eac h hypothesi s posses s eac h o f  th e features . 
Th e structur e o f  thi s versio n o f  th e tas k i s presente d i n 
Tabl e 1 . 

Tabl e 1 : T h e structur e o f  a  si i 
pseudodiagnosticit y tas k 

Initia l 
Evidenc e A.  Instance s 
of  categor y X 
posses s 
initia l  feature . 

Remainin g 
Evidenc e B.  Whethe r 
instance s o f 
categor y Y 
posses s th e 
initia l  feature . C.  Whethe r 
instance s o f 
categor y X 
posses s th e 
secon d 
feature . D.  Whethe r 
instance s o f 
categor y Y 
posses s th e 
secon d 
featur e 

Possibl e 
Outcomes YES o r  N O 

YES o r  N O 

YES o r  N O 

nplifie d versio n o f  th ( 

Result s i f 
Outcome YE S Uncertainty . 
Bot h 
categorie s 
posses s th e 
initia l  feature . Dependen t  o n 
inferenc e 
abou t  th e 
diagnosticit y 
of  th e 
evidence . Uncertainty . 
Each o f  th e 
categorie s 
possesse s a t 
leas t  on e 
feature . 

Result s i f 
Outcome N O Certainty . 
The objec t 
must  b e a n 
instanc e o f  X . 
Certainty . 
The objec t 
must  b e a n 
instanc e o f  Y . 

Certainty . 
The objec t 
must  b e a n 
instanc e o f  X . 

A s m a y b e see n f r o m th e structura l  analysi s o f  th e tas k 
presente d i n T a b l e 1  ther e i s n o normat ive l y correc t 
Bayesia n piec e o f  evidenc e t o b e selected .  H o w e v e r ,  becaus e 
o f  th e structur e o f  th e task ,  ther e i s a  bes t  choic e -  give n th e 
assumpt io n tha t  s o m e piec e o f  informatio n wil l  differentiat e 
b e t w e e n th e hypo theses .  Subject s c h o o s i n g piece s o f 
evidenc e B  an d D  ca n onl y b e certai n wh ic h o f  th e 
hypothese s i s th e cas e i f  the y obtai n N O outcomes .  O n th e 
othe r  hand ,  the y m a y b e certai n tha t  hypothesi s X  i s th e 
cas e regardles s o f  th e o u t c o m e arisin g fro m a  C  selectio n 
(assumin g o f  cours e tha t  bot h mode l  X  an d mode l  Y  car s d o 
no t  posses s bot h o f  th e features) . 

T h e tas k presente d i n Tabl e 1 ,  however ,  m a y als o b e 
analyse d i n decisio n theoreti c terms .  Suc h a n analysi s woul d 
res t  o n th e Expecte d Informatio n Gai n (Oaksfor d an d Chater , 
1994 )  o r  Epistemi c Utilit y  (Evan s an d Over ,  1 9 9 6 a & b ) 
associate d wit h eac h car d an d involve s conceptualisin g th e 
tas k a s on e o f  decidin g wh ic h piec e o f  informatio n t o select . 

Next ,  th e formul a standardl y use d i n decisio n theor y (se e 
Equatio n 1  wher e s j  refer s t o th e it h possibl e ou t com e o f  a 
choice ,  U i  represent s th e utilit y o f  tha t  outcome ,  an d wher e 
i  range s ove r  a  finit e se t  o f  mutuall y exclusiv e an d 
exhaustiv e outcomes )  t o calculat e subjectiv e expecte d utilit y 
o f  an y choic e m a y b e adapte d fo r  th e task . 

SEU = ^SiUi Equation 1 

F r o m Tabl e 1  w e ca n se e th e approximat e utilitie s fo r 
bot h a  Y E S an d a  N O o u t c o m e fo r  eac h possibl e 
informatio n selection .  I n al l  case s a  N O ou t com e allow s 
subject s t o differentiat e betwee n th e hypothese s wherea s 
Y E S outcome s arisin g fro m B  an d D  selectio n d o no t  reduc e 
uncertainty .  T h e onl y Y E S ou tcom e leadin g t o a  reductio n 
i n subjects '  uncertaint y i s  tha t  wh ic h follow s C  selectio n 
(an d thi s i s dependen t  o n th e assumptio n tha t  s o m e piec e o f 
evidenc e doe s allo w th e hypothese s t o b e differentiated) . 

T h e probabilitie s associate d wit h thes e variou s outcome s 
hav e no t  ye t  bee n addresse d however .  I n practice ,  thes e 
probabilitie s wil l  depen d o n proble m conten t  bu t  fo r  th e 
purpose s o f  thi s wo rke d exampl e conside r  tw o features :  a 
rar e featur e wit h a  probabilit y o f  0. 3 i n th e relevan t 
populatio n (fo r  example ,  havin g a  to p spee d o f  ove r  14 0 
mile s pe r  hou r  i n th e ca r  problem) ;  an d a  c o m m o n featur e 
wit h a  probabilit y o f  0. 9 (fo r  example ,  havin g a  radi o i n th e 
ca r  problem) .  T h e probabilitie s an d utilitie s o f  eac h outcom e 
fo r  eac h o f  th e thre e remainin g piece s o f  informatio n ar e 
give n i n Tabl e 2 .  A s m a y b e see n f ro m thi s tabl e th e 
informatio n wh i c h an y piec e o f  evidenc e wil l  yiel d i s 
dependen t  o n th e rarit y o f  th e featur e whic h i t  concerns . 

Table 2: The probabilities and utilities associated with each 
possibl e ou tcom e f ro m th e sampl e tas k 

Initia l 
Featur e 

Common Pro b 
(D/H ) 
Utilit y 

B -  w 
instance s 
posses s 
featur e YES 

0 

hethe r 
of  Y 

initia l 
NO 
.1 
m 

C whethe r 
instance s o f  X 
posses s secon d 
featur e YES 

. 9 
0^n£ m 

NO 
.1 
m 

D -  whethe r 
instance s o f  Y 
posses s secon d 
featur e YES 

. 0 
0 

NO 
.1 
m 

Rare Pro b 
(D/H ) 
Utihi y 

. 3 
0 

. 7 
m 

, 9 
OSnfi m 

.1 
m 

. 9 
0 

.1 
m 

T h e r e ar e thre e utilit y  value s use d i n Tab l e 2  -  m ,  n  an d 0 
w h i c h ar e sensitiv e t o th e structura l  analysi s o f  th e tas k 

presente d i n T a b l e 1 .  T h e y als o reflec t  th e fac t  tha t  S E U 
theor y canno t  full y  captur e th e logi c o f  tha t  structura l 
analysis .  A s s u m i n g tha t  ther e exist s s o m e piec e o f 
informatio n w h i c h differentiate s b e t w e e n th e hypothese s 
the n ther e ar e fou r  possibl e o u t c o m e s w h i c h lea d t o 
certainty .  I f  th e m e a s u r e o f  th e utilit y o f  a n o u t c o m e wh i c h 
i s use d h a p p e n s t o b e th e absolut e lo g likelihoo d rati o 
(Equatio n 2 )  a s i s  advise d b y bot h E v a n s an d O v e r 
(1996a&b )  an d L a m i n g (1996) ,  problem s star t  t o aris e w h e n 
on e talk s o f  verificatio n o r  falsificatio n i n absolut e terms . 
For  example ,  i f  th e probabilit y o f  H  give n a  N O outcom e t o 
a B ,  C  o r  D  selectio n i s 1  the n th e 
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Utilit y  =  AB S Lo g 
Prob(E/H ) 

ProHE/no t - H 
Equatio n 2 

probabilit y o f  no t - H m u s t  b e 0 .  Th i s m e a n s tha t  lli c 
likelihoo d rati o b e c o m e s ,  ver y inconveniently ,  infinity . 
A l t houg h S E U theory' s inabilit y t o captur e deductiv e 
certaint y m a y s e e m ver y inconvenien t  a t  first ,  i t  i s 
psychologicall y plausible .  A s E v a n s a n d O v e r  ( 1996b ) 
argue ,  i t  i s  unlikel y t o b e th e cas e tha t  n o uncertaint y 
remain s concernin g a  se t  o f  hypothese s afte r  a n observatio n 
or  se t  o f  observation s ha s bee n carrie d out .  Fo r  thes e 
reasons ,  m (th e utilit y  assigne d t o N O o u t c o m e s arisin g 
f ro m an y o f  th e informat io n selections )  shoul d b e 
understoo d a s a  n u m b e r  tendin g toward s infinity .  Fo r  th e 
s a me reasons ,  assignin g a  valu e o f  0  t o Y E S ou tcome s t o B 
an d D  selection s is ,  strictl y speaking ,  implausible .  T h e s e 
ou tcome s shoul d h a v e utilitie s close ,  bu t  no t  equa l  to ,  0 . 
For  eas e o f  exposition ,  h o w e v e r ,  the y wil l  b e assigne d 
utilitie s o f  0 . 

T h e onl y utilit y  valu e remainin g t o b e discusse d i s th e 
utilit y o f  n  assigne d t o a  Y E S o u t c o m e arisin g f ro m a  C 
selection .  G i v e n th e a s s u m p t i o n tha t  s o m e piec e o f 
informatio n wil l  differentiat e be twee n th e hypotheses ,  th e 
actua l  valu e o f  n  shoul d equa l  th e valu e o f  m. .  Tha t  is ,  i f 
instance s governe d b y onl y o n e o f  th e hypothese s posses s 
bot h features ,  a  Y E S o u t c o m e arisin g f r o m a  C  selectio n 
lead s t o almos t  comple t e certaint y tha t  hypothesi s X  i s th e 
case .  H o w e v e r ,  i n recognitio n o f  th e fac t  tha t  suc h a n 
assumptio n m u s t  b e m a d e ,  a  utilit y o f  n  ha s bee n assigne d 
wh i c h wil l  decreas e t oward s 0  a s th e differentiatio n 
assumptio n i s considere d les s safe . 

Table 3: Expected information yield for each possible piece 
of  informatio n dependen t  o n th e rarit y o f  th e initia l  feature . 

Tns Initia l  Featur e 

B -  whethe r  instance s o t  Common 
Y posses s th e initia l  Rar e 
featur e 
C -  whethe r  instance s o f  Common 
X posses s th e secon d Rar e 
featur e 
D -  whethe r  instance s o f  Common 
Y posses s th e secon d Rar e 
featur e 

Expecte d Informatio n 
Yiel d 

-n n 
.7 m 
.9n + Im 
.9n +  .I m 

.Im 
.I m 

The informatio n t o b e gaine d fro m selectin g eac h piec e o f 
informatio n i s  show n i n Tabl e 3 .  O f  mos t  interes t  i s  th e 
fac t  tha t  th e expecte d informatio n yiel d fro m a  B  selectio n i s 
greatl y increase d whe n th e featur e abou t  whic h subject s 
initiall y  receiv e som e informatio n i s  rare .  I f  th e initia l 
featur e i s common ,  however ,  th e expecte d informatio n yiel d 
fro m a  C  selectio n wil l  alway s excee d tha t  o f  a  B  selection . 
I n orde r  t o confor m t o thi s analysi s subject s shoul d b e mor e 
likel y t o selec t  C  whe n th e initia l  piec e o f  informatio n 
concern s a  c o m m o n featur e tha n whe n i t  concern s a  rar e 
feature . 

Unfortunately ,  non e o f  th e studie s usin g variant s o f  th e 
pseudodiagnosticit y tas k controlle d fo r  th e probabilit y  o f  th e 
initia l  feature .  Therefore ,  w e d o no t  kno w th e exten t  t o 
whic h subjects '  behaviou r  wil l  confor m t o th e analysi s 
outline d above .  Th e experimen t  t o b e presente d wil l  tes t  th e 

descriptiv e accurac y o f  th e analysi s o f  th e simplifie d tas k 
presente d her e whils t  th e issu e o f  generalisin g thi s analysi s 
t o th e probabilisti c  versio n o f  th e tas k wil l  b e addresse d i n 
th e discussion . 

Experiment 
The experimen t  t o b e describe d test s th e descriptiv e 

accurac y o f  th e analysi s presente d i n th e perviou s section .  I t 
has tw o aims :  firstl y t o see  whethe r  th e effec t  o f 
manipulatin g th e rarit y o f  th e featur e abou t  whic h subject s 
initiall y  receiv e som e informatio n i s a s predicte d b y th e 
analysis ;  an d secondl y t o tes t  whethe r  subject s ar e makin g 
th e assumptio n tha t  som e piece  o f  informatio n wil l 
differentiat e betwee n th e hypotheses . 

Method 

Subjects :  O f  th e 9 6 first  yea r  psycholog y student s fro m 
th e Universit y o f  Plymout h w h o participate d i n thi s 
experimen t  2 8 wer e mal e an d 6 8 wer e female .  Thei r  mea n 
age wa s 21 .  Th e younges t  subjec t  wa s 1 8 whils t  th e oldes t 
was 36 . 

Materials: each subject received a handout which 
comprise d a n instructio n shee t  an d fou r  problems .  Th e 
instruction s give n t o hal f  o f  th e subject s wer e a s follows : 

Accompanying these instructions is a series of four 
decisio n problems .  Eac h consist s o f  a  descriptio n o f  a 
situation .  The  followin g i s a n exampl e o f  th e typ e o f 
situatio n w e hav e used : 
Your  frien d ha s Jus t  bough t  a  ne w television . 
You can' t  remembe r  whethe r  it' s  a  mode l  X  o r  a 
model  Y  bu t  yo u d o remembe r  tha t  i t  ha s 
teletex t  an d a  remot e control . 
Next  yo u wil l  b e give n a  piec e o f  informatio n abou t  th e 
situation .  Thes e piece s o f  informatio n ar e give n i n term s o f 
th e questio n yo u woul d as k t o receiv e th e informatio n an d 
answer s whic h actuall y tel l  yo u wha t  yo u wan t  t o know .  Fo r 
th e exampl e situatio n abov e yo u migh t  b e tol d 
Questio n A 
whethe r  mode l  X  television s hav e remot e 
control s 
Answer :  Ye s 
N ow yo u kno w tha i  mode l  X  television s d o hav e remot e 
controls . 
Followin g eac h piec e o f  informatio n yo u wil l  b e give n a 
lis t  o f  th e thre e furthe r  question s yo u coul d as k wit h thei r 
possibl e answers .  Yo u wil l  b e aske d t o rat e th e potentia l 
usefulnes s o f  eac h questio n i n helpin g yo u t o decid e 
betwee n th e X  an d Y  alternative s presen t  i n th e descriptio n 
of  th e situation .  I f  yo u fee l  tha t  knowin g th e answe r  t o a 
particula r  questio n woul d b e extremel y helpfu l  i n decidin g 
betwee n th e tw o alternatives ,  yo u shoul d plac e a  mar k a t  th e 
"O F G R E AT U S E "  en d o f  th e ratin g scale .  I f  yo u fee l  tha t 
knowin g th e answe r  t o a  questio n woul d no t  b e helpfu l  i n 
decidin g betwee n th e tw o alternative s yo u shoul d plac e you r 
mark a t  th e " O F L I T T L E U S E "  en d o f  th e scale . 
Remember!  Th e mor e o r  les s usefu l  tha t  yo u thin k a 
questio n migh t  be ,  th e close r  t o th e appropriat e en d o f  th e 
scal e yo u shoul d plac e you r  mark . 
Afte r  yo u hav e fille d i n th e ratin g scale s yo u wil l  b e aske d 
t o selec t  th e questio n whic h yo u thin k woul d b e mos t 
helpfu l  i n decidin g betwee n th e X  an d Y  alternatives .  Yo u 
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m ay fee l  tha t  yo u woul d lik e t o as k mor e tha n on e question , 
but  pleas e pick  onl y one .  W e ar e intereste d i n whic h 
questio n yo u thin k woul d b e mos t  usefu l  i n helpin g yo u 
make a  decision ,  eve n thoug h ideall y receivin g th e answe r 
t o mor e tha n on e questio n migh t  b e useful . 
I t  i s  ver y importan t  tha t  yo u rea d th e problem s carefull y an d 
thin k abou t  the m befor e fillin g i n th e ratin g scale s o r 
pickin g th e questio n yo u thin k woul d b e mos t  usefu l  i n 
decidin g betwee n th e tw o alternatives .  Tak e you r  lim e an d 
conside r  you r  choic e befor e yo u respond . 
I f  yo u hav e an y question s a t  an y time ,  pleas e rais e you r 
han d an d th e experimente r  wil l  hel p you . 

The problems used were similar in structure to those used 
b y Doher t y e t  a l  (1996) .  I n thi s experimen t  however , 
subject s wer e asked ,  o n a  lin e 10 0 m m long ,  t o rat e th e 
usefulnes s o f  eac h piec e o f  informatio n befor e mak in g a 
choice .  B e l o w i s a n examp l e o f  on e o f  th e problem s used . 

Your sister bought a new car in 1988. You can't remember 
whethe r  it' s  a  mode l  X  o r  a  mode l  Y  bu t  yo u d o remembe r 
tha t  i t  ha s fou r  door s an d a  radio . 
We hav e alread y aske d th e followin g questio n fo r  yo u an d 
hav e give n yo u th e answer : 

Question A 
whethe r  mode l  X  car s bough t  i n 198 8 hav e a  radi o 
Answer :  YE S 
Thre e additiona l  question s ar e possibl e whic h w e hav e liste d 
belo w alon g wit h thei r  possibl e answers : 

Question B 
whethe r  mode l  Y  car s bough t  i n 198 8 hav e a  radi o 
Possibl e Answers :  YE S o r  N O 
H ow usefu l  woul d knowin g th e answe r  t o thi s questio n 
be i n decidin g betwee n th e alternatives ? 

OF LITTLE USE OF GREAT USE 

Questio n C 
whethe r  mode l  X  car s bough t  i n 198 8 hav e fou r  door s 
Possibl e Answers :  YE S o r  N O 
H ow usefu l  woul d knowin g th e answe r  t o thi s questio n 
be i n decidin g betwee n th e alternatives ? 

OF LITTL E U S E OF G R E AT U S E 

Questio n D 
whethe r  mode l  Y  car s bough t  i n 198 8 hav e fou r  door s 
Possibl e Answers :  YE S o r  N O 
H ow usefu l  woul d knowin g th e answe r  t o thi s questio n 
be i n decidin g betwee n th e alternatives ? 

OF LITTL E U S E OF G R E AT U S E 

Assignin g tha t  yo u coul d discove r  th e answe r  t o onl y on e o f 
thes e question s (B ,  C ,  o r  D ) ,  whic h woul d yo u as k i n orde r  t o 
hel p yo u decid e whic h mode l  ca r  you r  siste r  drives ? 

Pleas e circl e you r  choic e B 

Hal f  o f  th e subject s receive d problem s suc h a s th e on e 
above .  T h e othe r  hal f  wer e tol d tha t  thei r  sister' s ca r 
possesse d fou r  door s an d a  to p spee d o f  ove r  16 5 m p h .  Thi s 
manipulatio n wil l  b e calle d th e Rarit y manipulatio n an d ha s 
tw o levels :  th e Rar e leve l  wher e subject s wer e give n a n 
initia l  piec e o f  informatio n concernin g a  rar e featur e o f  th e 
clas s o f  objec t  t o b e categorised ;  an d th e C o m m o n leve l 
wher e subject s wer e give n a n initia l  piec e o f  informatio n 
concernin g a  c o m m o n featur e o f  th e targe t  object .  T h e fou r 
proble m contents ,  an d th e feature s wh ic h wer e used ,  ar e 
s h o w n i n Tabl e 4 . 

Table 4: Problem contents and features (expectations about 
th e feature s f ro m pretes t  ar e give n i n th e for m o f 
percentages )  use d i n th e experimen t 

Proble m 
Conten t Enginee r 

House 

Car 

Spanis h Vill a 

Featur e Pair s 
Cominon 

earn s £25.00 0 pe r  annu m 
drive s a  compan y ca r has a  garde n 
has a  garag e has a  radi o 
has fou r  door s cost s £15 0 pe r  wee k 

Rare 

earn s ove r  £60.00 0 pa . 
drive s a  compan y ca r has a  swimmin g poo l 
has a  garag e lo p spee d o f  16 5 mph .  + 
has fou r  door s cost s £100 0 pe r  wee k 

D 

buil t  i n th e las t  twent y year s buil t  i n th e las t  twent y year s 

These features were independently pre-tested (on 30 
subject s fo r  th e engineer ,  hous e an d ca r  problem s an d o n 2 4 
subject s fo r  th e Spanis h vill a problem )  fo r  thei r  rarit y i n th e 
proble m context .  Fo r  th e enginee r  prob le m th e c o m m o n 
featur e w a s perceive d t o b e possesse d b y 4 9 % o f  engineers , 
wherea s th e rar e featur e w a s perceive d t o b e possesse d b y 
1 2 % o f  engineers .  T h e correspondin g rating s fo r  th e othe r 
material s are :  8 1 % an d 3 % fo r  th e hous e problem ;  9 2 % an d 
6 % fo r  th e ca r  problem ;  an d 5 1 % an d 8 % fo r  th e Spanis h 
vill a problem . 

T h e initia l  piec e o f  informatio n wh ic h subject s receive d 
alway s concerne d th e X  alternative .  I n problem s wit h tw o 
c o m m on feature s th e initia l  informatio n alway s concerne d 
th e s a m e c o m m o n feature ,  whils t  i n problem s wit h on e rar e 
featur e th e initia l  piec e o f  informatio n alway s concerne d tha t 
rar e feature . 

O ne o f  th e aim s o f  thi s experimen t  w a s t o tes t  whethe r 
subject s m a k e th e assumpt io n tha t  s o m e piec e o f 
informatio n wil l  differentiat e be twee n th e hypotheses . 
Accordingly ,  i t  w a s decide d t o includ e a  Hin t  manipulatio n 
i n th e study .  Thi s manipulatio n w a s intende d t o contro l  fo r 
th e possibl e effect s o f  subjects '  pragmati c assumption s 
abou t  th e overal l  informativenes s o f  th e evidenc e o n thei r 
patter n o f  informatio n selections .  Accordingly ,  hal f  o f  th e 
subject s wer e told : 

N.B. For each of the four problems there is at least one 
questio n yo u ca n as k which ,  regardles s o f  th e answe r  t o tha t 
question ,  wil l  allo w yo u t o b e certai n i n you r  decisio n 
betwee n th e alternatives . 

A Latin square design was used to control for the order in 
whic h B ,  C ,  an d D  appeare d (an d hence ,  th e orde r  i n whic h 
thei r  potentia l  usefulnes s w a s rated) .  Fou r  subject s i n eac h 
conditio n wer e presente d wit h on e o f  th e si x possibl e 
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ordering s o f  B ,  C ,  an d D  fo r  eac h problem .  Th e orde r  i n 
whic h subject s receive d th e problem s wa s randomised . 

Results 

T wo subject s i n th e n o hint/rar e conditio n faile d t o 
complet e a t  leas t  on e o f  thei r  fou r  problems .  Accordingly , 
the y wil l  no t  b e include d i n th e followin g analyses . 

Evidence selections: The first dependent variable in this 
experimen t  wa s th e tota l  numbe r  o f  C  (i.e .  a  furthe r  piec e o f 
informatio n abou t  instance s o f  categor y X )  choice s mad e b y 
subject s acros s th e fou r  proble m contents .  Befor e presentin g 
an analysi s o f  th e result s o n thi s measure ,  however ,  th e 
patter n o f  informatio n selectio n acros s proble m content s 
wil l  b e discussed .  Acros s al l  conditions ,  th e choic e 
frequencie s fo r  proble m content s wer e ver y similar .  O n th e 
enginee r  problem ,  3 1 % o f  selection s wer e o f  B ,  5 3 % o f  C , 
and 1 1 % o f  D .  O n th e hous e proble m th e equivalen t 
percentage s wer e 3 4 % ,  6 2 % ,  an d 4 % .  O n th e ca r  proble m 
the y wer e 33% ,  6 1 % ,  an d 6%,  an d o n th e vill a proble m the y 
wer e 39% ,  5 2 % ,  an d 9%.  A s expected ,  ite m C  wa s th e mos t 
highl y selecte d piec e o f  information ,  followe d b y ite m B  an d 
the n ite m C . 

The number s o f  ite m B ,  ite m C ,  an d ite m D  choice s wer e 
tabulate d fo r  eac h subjec t  acros s th e fou r  proble m contents . 
The mea n number s o f  ite m choices ,  broken  dow n b y th e 
Rarit y an d Hin t  manipulations ,  ar e give n i n Tabl e 5 .  A  2x 2 
betwee n subject s Anov a wa s carrie d ou t  o n th e mea n 
number  o f  ite m C  choice s i n al l  fou r  betwee n subject s 
conditions .  A  significan t  mai n effec t  wa s foun d fo r  Rarit y 
(F(l ,  90 )  =  4.31 ,  E  < -  05) .  Neithe r  th e mai n effec t  o f  th e 
Hin t  manipulatio n (F(l ,  90 )  =  I.OO ,  g .  >  .3) ,  no r  th e 
interactio n betwee n Hin t  an d Rarit y  (F(l ,  90 )  =  2.01 ,  g  > 
.15 )  wer e foun d t o b e significant .  Thes e result s ar e a s 
predicte d b y th e normativ e analysi s above . 

Table 5: Mean item selections (with standard deviations in 
bold )  broke n dow n b y feature s an d instructiona l 
manipulatio n 

COMMON RARE 

HINT 

NO 
HINT 

B 
1.0 0 
1.4 4 
1.4 2 
1.5 0 
1.2 1 
1.4 7 

C 
3.0 0 
1.4 4 
2.2 5 
1.4 2 
2.6 3 
1.4 7 

D 
0.0 0 

0.3 3 
0.5 6 
0.1 7 
0.4 3 

B 
1.4 6 
1.2 8 
1.7 3 
1.6 4 
1.5 9 
1.4 5 

C 
1.9 2 
1.6 1 
2.0 5 
1.5 3 
1.9 8 
1.5 6 

D 
0.6 3 
0.7 7 
0.2 3 
0.5 3 
0.4 4 
0.6 9 

Usefulnes s ratings :  Th e secon d dependen t  measur e 
involve d i n thi s experimen t  wa s Usefulnes s Ratings . 
Subjects '  rating s wer e converte d t o score s o n a  10 0 uni t 
scale ,  runnin g fro m 1  t o 100 ,  wher e eac h millimetr e o n th e 
lin e corresponde d t o on e uni t  o n th e scale .  Th e highe r  a 
subject' s scor e fo r  a  particula r  piec e o f  informatio n th e mor e 
usefu l  the y rate d tha t  piec e o f  informatio n t o be .  A  2x2x3x 4 
mixe d desig n Anov a wa s use d t o analys e th e result s o n thi s 
measure .  Th e betwee n subject s factor s wer e Rarit y an d Hint , 
whils t  th e withi n subject s factor s wer e Ite m Rate d an d 

proble m content .  Th e significan t  mai n effec t  fo r  Ite m Rate d 
(F(2 ,  182) = 18.25 ,  p<.001 )  wa s a s expecte d an d follo w u p 
Tuke y H S D s reveale d significan t  difference s betwee n al l 
thre e means .  Th e mea n usefulnes s ratin g fo r  ite m B  wa s 6 4 
(S H =  22) .  Fo r  ite m C  th e mea n ratin g wa s 7 1 (S D =  18) , 
and fo r  ite m D  th e mea n ratin g wa s 5 7 (S D =  18) .  O f  mos t 
interes t  i n thi s contex t  wa s th e absenc e o f  a  significan t 
interactio n betwee n Rarit y an d Ite m Rated .  Althoug h 
subject s i n th e Rar e condition s wer e les s likel y t o selec t 
ite m C  thei r  rating s o f  th e usefulnes s o f  ite m C  di d no t 
diffe r  fro m thos e o f  subject s i n th e C o m m on conditions . 

Discussion 
The finding  o f  a  significan t  mai n effec t  fo r  featur e rarit y 

i n subjects '  evidenc e selection s suggest s tha t  thei r 
behaviou r  conform s t o th e analysi s presente d i n th e earlie r 
par t  o f  thi s paper .  Subject s give n a n initia l  piec e o f 
informatio n concernin g a  c o m m o n featur e wer e significantl y 
mor e likel y t o chos e furthe r  informatio n relatin g t o th e 
hypothesi s abou t  whic h the y alread y possesse d som e 
informatio n tha n wer e subject s wh o receive d informatio n 
abou t  a  rar e feature .  Accordin g t o ou r  decisio n theoreti c 
analysis ,  th e informatio n t o b e gaine d fro m furthe r  evidenc e 
concernin g th e foca l  hypothesi s ma y b e exceede d b y th e 
informatio n gaine d b y choosin g t o discove r  whethe r 
instance s governe d b y th e complementar y hypothesi s als o 
posses s th e initia l  feature ,  bu t  onl y whe n th e initia l  featur e 
i s rare .  Th e result s reporte d her e suggest s tha t  subject s ar e 
sensitiv e t o featur e rarit y whe n selectin g evidenc e wit h 
whic h t o tes t  hypotheses . 

Althoug h subject s d o see m t o b e sensitiv e t o featur e rarit y 
when selectin g evidence ,  th e absenc e o f  a  significan t 
interactio n betwee n Ite m rate d an d Rarit y amongs t  subjects ' 
Usefulnes s Rating s suggest s tha t  subject s ar e no t  awar e tha t 
rarit y affect s thei r  choice .  Th e experiment' s failur e t o 
produc e suc h a  significan t  interactio n suggest s tha t  Rarit y 
affecte d subjects '  informatio n selection s i n a  manne r  o f 
whic h the y wer e unconscious . 

Such a  suggestio n beg s th e questio n o f  ho w importan t 
featur e rarit y i s  likel y t o b e i n accountin g fo r  genera l 
pattern s o f  informatio n selection .  Ther e see m t o b e a t  leas t 
tw o school s o f  though t  o n thi s question .  Fo r  example , 
Klayma n an d H a (1987 )  argu e tha t  sensitivit y t o th e 
probabilisti c  structur e o f  th e environmen t  i s manifeste d i n a 
genera l  positiv e tes t  strategy .  Thi s woul d see m t o impl y a 
general ,  al l  purpose ,  heuristic-lik e strategy .  Oaksfor d an d 
Chate r  (1994) ,  o n th e othe r  hand ,  attribut e a  grea t  dea l  o f 
processin g abou t  th e subjectiv e probabilit y o f  th e event s 
governe d b y th e experimenter' s rul e t o subject s participatin g 
i n experiment s o n Wason' s selectio n task .  I s ou r  sensitivit y 
t o th e probabilisti c  structur e o f  ou r  environmen t  bes t 
characterise d a s rarit y equal s informativenes s o r  d o w e 
engag e i n specifi c  calculation s i n ever y situatio n i n whic h 
we mus t  selec t  information ? 

One wa y o f  answerin g thi s questio n i s t o retur n t o th e 
standar d versio n o f  th e pseudodiagnosticit y tas k (a s promise d 
i n a n earlie r  sectio n o f  thi s paper) .  A  re-analysi s o f  th e 
standar d tas k woul d diffe r  fro m th e sampl e analysi s presente d 
earlie r  i n thi s paper .  Th e simplicit y o f  th e tas k analyse d i n 
thi s pape r  wa s du e t o th e fac t  tha t  subject s di d no t  receiv e 
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informatio n i n th e for m o f  conditiona l  probabilities .  O n th e 
standar d versio n o f  th e pseudodiagnosticit y tas k wher e 
subject s d o receiv e informatio n i n th e for m o f  likelihoods , 
th e numerica l  likelihoo d woul d interac t  wit h th e rarit y o f  th e 
featur e bein g quantifie d i n determinin g th e informatio n 
likel y t o b e gaine d fro m an y subsequen t  selection . 

If ,  fo r  example ,  i n th e ca r  proble m th e initia l  piec e o f 
informatio n concerne d th e percentag e o f  ca r  X s wit h a  to p 
spee d o f  ove r  16 5 m p h (P(Fi65niph/Hx)) ,  i t  woul d b e th e 
likelihoo d expressio n whic h determine d th e informatio n 
likel y t o b e gaine d fro m selectio n o f  evidenc e concernin g 
P(Fl65mph/HY) -  So ,  i f  th e subjec t  wa s inuiall y  tol d tha t 
9 5 % o f  ca r  X s ha d a  to p spee d o f  16 5 mp h the n i t  woul d b e 
a goo d ide a t o selec t  P(F i65mph/HY) .  Thi s i s becaus e 
P ( F l 6 5 m p h / H x )  a t  .9 5 woul d b e muc h highe r  tha n th e 
expecte d figure .  I t  i s  unlikel y tha t  P(Fi65mph/HY )  woul d 
be a s hig h an d s o informatio n abou t  P(F i65mph^Y )  woul d 
be likel y t o discriminat e betwee n th e hypotheses .  However , 
i f  P(Fi65mph/Hx )  ' s  approximatel y equa l  t o th e perceive d 
bas e rat e fo r  tha t  featur e the n i t  i s  probabl y no t  a  goo d ide a 
t o selec t  informatio n concernin g PCFi^Smph/Hy) .  Thi s i s 
becaus e i t  i s  likel y tha t  P(Fi65mph/HY )  wil l  als o equa l  th e 
bas e rat e an d th e evidenc e wil l  no t  discriminat e betwee n th e 
hypotheses . 

The exten t  t o whic h subject s behav e i n accordanc e wit h 
th e prescription s o f  suc h a n analysi s woul d b e indicativ e o f 
th e degre e t o whic h the y ar e sensitiv e t o rarit y information . 
For  example ,  th e finding  tha t  rarit y an d likelihoo d acte d 
independentl y i n affectin g subjects '  behaviou r  woul d sugges t 
th e operatio n o f  a  rarit y equal s informativenes s heuristic .  O n 
th e othe r  hand ,  i f  thes e factor s wer e foun d t o interac t  s o tha t 
subjects '  behaviou r  wa s i n clos e agreemen t  wit h tha t  o f  th e 
informa l  mode l  sketche d above ,  the n rarit y informatio n 
coul d b e inferre d t o hav e affecte d subjects '  behaviou r  i n a 
relativel y comple x manner .  Th e first  tw o o f  th e presen t 
author s hav e recentl y starte d t o ru n a  se t  o f  studie s testin g 
subjects '  adherenc e t o th e principle s o f  th e analysi s jus t 
presented .  Initia l  result s sugges t  tha t  althoug h rarit y i s a n 
importan t  facto r  i n subjects '  patter n o f  informatio n 
selection ,  i t  operate s independentl y o f  likelihood .  I t  woul d 
seem,  therefore ,  tha t  althoug h rarit y equal s informativenes s 
may b e a  genera l  purpos e heuristi c employe d b y subject s i n 
hypothesi s testing ,  th e amoun t  o f  processin g involvin g 
specifi c  subjectiv e probabilitie s whic h subject s d o i n suc h 
situation s ma y b e highl y constrained . 

Anothe r  interestin g researc h questio n concern s th e value s 
assigne d b y subject s t o th e utilit y  parameter s i n th e model . 
Thes e value s ar e likel y t o depen d o n subjects '  representatio n 
of  th e task .  Fo r  example ,  th e valu e assigne d t o th e n -
paramete r  (th e utilit y  assigne d t o th e discover y tha t 
instance s o f  th e foca l  categor y posses s th e secon d evidentia l 
feature )  wil l  b e hig h onl y whe n th e subjec t  infer s tha t  som e 
evidenc e wil l  discriminat e betwee n th e hypotheses .  Thi s 
inferenc e i s mor e likel y t o b e mad e b y subject s wh o fai l  t o 
conside r  th e potentia l  impac t  o f  evidenc e relevan t  t o th e 
complementar y hypothesis .  Subject s i n th e presen t 
experimen t  appea r  t o b e makin g thi s inferenc e bu t  w e woul d 
predic t  tha t  an y manipulatio n whic h cause d subject s t o 
conside r  th e complementar y hypothesi s woul d decreas e th e 

valu e whic h the y assigne d t o n  an d therefore ,  reduc e thei r 
tendenc y t o selec t  furthe r  informatio n relevan t  t o th e foca l 
hypothesis .  I n thi s sense ,  ou r  mode l  i s on e o f  constraine d 
rationalit y an d i s i n accordanc e wit h recen t  proposal s b y 
Johnson-Lair d an d Byrn e (1993 )  an d Evan s an d Ove r  (1996b ) 
who clai m that ,  i n man y cases ,  "irrational "  inference s an d 
hypothesi s testin g performanc e ar e cause d b y subjects ' 
failur e t o conside r  al l  logica l  possibilitie s o r  th e potentia l 
impac t  o f  al l  th e availabl e evidence . 
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