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Judgin g th e Contingenc y o f  a  Constan t  C u e : 

Contrastin g Prediction s fro m a n Associativ e an d a  Statistica l  M o d e l 

Frederic Vallee-Tourangeau, Robin A. Murphy, and A. G. Baker 
Dqrartmen t  o f  Psycholog y 
Universit y o f  Hertfordshir e 

Hatfield ,  Hertfordshir e 
U N I T E D K I N G D O M A L I 0 9 A B 

f  .vaLLlee-tourangea u 
9herts.ac.u k 

Abstract 
Two contingenc y judgmen t  experiment s ar e reporte d wher e 
one predictiv e cu e wa s presen t  o n ever y tria l  o f  th e task .  Thi s 
constan t  cu e wa s paire d wit h a  secon d variabl e cu e tha t  wa s 
eithe r  positivel y correlate d (Experimen t  1 )  o r  negativel y 
correlate d wit h th e outcom e even t  (Experimen t  2) .  Outcom e 
base rat e wa s independentl y varie d i n bot h experiments . 
Probabilisti c contrast s coul d b e calculate d fo r  th e variabl e cu e 
but  no t  fo r  th e constan t  cu e sinc e th e probabilit y o f  th e 
outcom e occurrin g i n th e absenc e o f  th e constan t  cu e wa s 
undefined .  Chen g &  Holyoak' s (1995 )  probabilisti c  contras t 
model  therefor e canno t  uniquel y specif y th e wa y i n whic h th e 
constan t  cu e wil l  b e judged .  I n contrast ,  judgment s o f  th e 
constan t  cu e wer e systematicall y influence d b y th e variabl e 
cue' s contingenc y a s wel l  a s b y th e outcom e bas e rate . 
Specifically ,  judgment s o f  th e constan t  cu e 1 )  wer e 
discounte d whe n th e variabl e cu e wa s a  positiv e predicto r  o f 
th e outcom e bu t  wer e enhance d whe n th e variabl e cu e wa s a 
negativ e [x-edicto r  o f  th e outcome ,  an d 2 )  wer e proportiona l  t o 
th e outcom e bas e rate .  Thes e effect s wer e anticipate d b y a 
connectionis t  networ k usin g th e Rescorla-Wagne r  learnin g 
rule . 

Introduct io n 
I n situation s wher e littl e i s  know n abou t  th e causa l  structur e 
underlyin g th e occurrenc e o f  a  predicto r  even t  followe d b y 
th e occurrenc e o f  a n outcom e event ,  thei r  covariatio n serve s 
as a n importan t  cu e tha t  inform s a  reasoner' s judgmen t  o f 
thei r  contingency .  A  measur e o f  covariatio n i s provide d b y 
th e differenc e betwee n th e conditiona l  probabilitie s o f  th e 
occurrenc e o f  th e outcom e i n th e presenc e o f  th e predictor , 
p( 0 I  P) ,  an d i n it s  absence ,  p ( 0 I  n o P) ,  a  measur e terme d 
AP. 

T wo classe s o f  models ,  namel y statistica l  an d associative , 
hav e bee n develope d t o explai n people' s abilit y  t o judg e 
inter-even t  contingency .  Th e probabilisti c  contras t  mode l 
(hencefort h P C M)  i s th e statistica l  mode l  tha t  ha s recentl y 
received  th e mos t  attentio n (Chen g &  Holyoak ,  1995) .  I n a 
judgmen t  tas k tha t  involve s onl y on e predicto r  even t  an d 
one outcome ,  th e P C M reduce s t o AP .  Tha t  is ,  i t  postulate s 
tha t  reasoner s explicitl y  conside r  th e differenc e betwee n th e 
conditiona l  probabilitie s p i O I  P )  an d p ( 0 I  n o P) .  I n 
situation s wher e tw o predictor s ( A an d B )  signa l  a  c o m m o n 
outcom e th e P C M specifie s tha t  th e derivatio n o f  th e 
conditiona l  probabilitie s fo r  an y give n cu e mus t  itsel f  b e 
conditiona l  o n th e presenc e o r  absenc e o f  anothe r  cue .  Suc h 
a conditionalizin g cu e ma y b e an y cu e tha t  covarie s wit h th e 
outcome .  Thus ,  i f  th e outcom e i s judge d t o b e contingen t  o n 
B,  B  ma y b e a  conditionalizin g cu e fo r  A .  A' s contingenc y 
wit h th e outcom e i s the n assesse d b y calculatin g a  pai r  o f 
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contrasts ,  namel y it s contingenc y i n th e presenc e o f  B ,  o r 
A P a b [>e- .  p ( 0 I  A  &  B )  -  p ( 0 I  n o A  &  B) ]  an d it s 

contingenc y i n th e absenc e o f  B  o r  A P ^ ^ q B P-̂ - '  P ( ^  '  ̂ 
& n o B )  -  p ( 0 I  n o A  &  n o B)] .  I f  B  i s perfectl y correlate d 
wit h th e outcome ,  i.e. ,  th e outcom e alway s occur s i n B' s 
presenc e bu t  neve r  i n it s absence ,  eac h contras t  fo r  A  wil l 
equa l  0 ,  namel y {(/7( 0 I  A  &  B )  =  I ]  -  [p(0 1 n o A  &  B )  =  I ] 
= 0 }  an d [\p{0 1 A  &  n o B )  =  0 ]  -  [pi O I  n o A  &  n o B )  =  0 ] 
= 0} .  I n thi s situation ,  th e conditionalize d probabilisti c 
contrast s dictat e tha t  A  shoul d no t  b e attribute d causa l 
importance ;  i t  i s a  redundan t  cause .  A n d a s m a n y hav e 
reporte d (e.g. .  Baker ,  Mercier ,  Vall6e-Tourangeau ,  Frank ,  & 
Pan,  1993 ;  Pric e &  Yates ,  1993 )  i n judgmen t  task s wher e 
A' s contingenc y i s moderatel y positiv e bu t  B' s contingenc y 
i s perfectl y positive ,  subject s discoun t  th e causa l  importanc e 
of  A  an d rat e it s contingenc y nea r  zero . 

Associativ e model s d o no t  postulat e tha t  reasoner s deriv e 
conditiona l  probabilitie s an d comput e probabilisti c  contrast s 
i n orde r  t o formulat e a  judgmen t  o f  contingency .  Rathe r 
the y assum e tha t  a  reasoner' s contingenc y intuition s reflec t 
th e associativ e strengt h betwee n a  predicto r  an d a n outcom e 
tha t  develop s o n th e basi s o f  th e contiguit y betwee n th e tw o 
events .  A n associativ e mode l  commonl y discusse d i s th e 
Rescorl a an d Wagne r  (1972 ;  hencefort h R W )  mode l  o f 
learnin g whic h i s a  singl e laye r  localis t  connectionis t 
networ k wher e th e inpu t  node s correspon d t o th e predicto r 
event s an d th e outpu t  nod e correspond s t o th e outcom e 
event .  Th e weight s betwee n eac h predicto r  an d th e outcom e 
reflec t  th e strengt h o f  th e hypothesize d association .  O n an y 
give n learnin g trial ,  th e weigh t  connectin g predicto r  j  an d 
th e outcom e i s modifie d followin g a  delt a rul e o f  th e form , 

Awj  =  ajP(A.-Iwk ) 

whic h i s th e weighte d differenc e betwee n th e targe t 
activatio n valu e o f  th e outpu t  nod e X  (whic h equal s 1  whe n 
th e outcom e i s presen t  an d 0  whe n i t  i s  absent )  an d th e su m 
of  th e weight s o f  th e k  predictor s presen t  o n tha t  tria l  (o u an d 

P ar e learnin g parameter s codin g fo r  th e associabilit y o f 
predicto r  j  an d th e outcom e respectively) .  Thi s learnin g rul e 
constrain s th e natur e o f  th e connectio n weight s i n tw o 
importan t  ways :  I .  Th e connectio n weigh t  o f  a  give n 
predicto r  i s  influence d b y th e weight s o f  th e accompanyin g 
predictor s an d 2 .  thei r  su m i s bounde d b y X  smc e whe n Iwj f 

> X ,  ( X -  2:wij )  i s  negativ e resultin g i n a  negativ e 

adjustmen t  o f  th e weights .  Th e prediction s o f  th e R W mode l 
ar e derive d b y trainin g th e networ k wit h even t  frequencie s 
tha t  correspon d t o th e contingencie s experience d b y huma n 
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subject s i n a  give n judgmen t  tas k an d comparin g th e 
magnitude ,  order ,  an d polarit y o f  th e weight s o f  eac h 
predicto r  wit h th e magnitude ,  order ,  an d polarit y o f  th e 
judgment s o f  th e contingenc y fo r  thes e sam e predictors . 

I n man y judgmen t  task s th e prediction s o f  th e P C M an d 
th e R W mode l  ar e identica l  (Baker ,  Murphy ,  &  Vall6e -
Tourangeau ,  i n press ;  Spellman ,  i n press) .  Fo r  example ,  i n 
th e situatio n describe d abov e wher e A  i s a  moderat e 
predicto r  o f  th e outcom e bu t  B  i s a  perfec t  one ,  th e R W 
model  predict s discounting :  wit h trainin g th e weigh t  o f  th e 
perfec t  predicto r  B  approximate s X ,  an d th e moderatel y 
correlate d cu e A  develop s a  connectio n weigh t  tha t 
asymptote s a t  o r  nea r  zero . 

Judgmen t  task s tha t  involv e a  constan t  cu e offe r  a n 
interestin g foru m t o asses s th e meri t  o f  bot h models .  W h e n a 
cu e i s presen t  o n ever y tria l  o f  th e task ,  an d i f  th e 
experimenta l  trial s mak e u p th e se t  o f  foca l  instance s ove r 
whic h contrast s ar e calculated ,  the n probabilisti c  contrast s 
canno t  b e calculate d fo r  tha t  cue .  Ther e i s n o 
conditionalizin g cu e whos e presenc e o r  absenc e identifie s a 
foca l  se t  o f  trial s wher e th e conditiona l  probabilit y  o f  th e 
outcom e occurrin g i n th e absenc e o f  a  constan t  cu e ca n b e 
calculated .  "Accordingly ,  subject s wil l  hav e n o positiv e 
evidenc e tha t  an y constan t  cu e i s causal "  (Melz ,  Cheng , 

Holyoak ,  &  Waldmann ,  1993 ,  p .  1404)1 .  Consequently ,  th e 
P CM i s unabl e t o specif y uniquel y h o w peopl e wil l  judg e 
th e influenc e o f  a  cu e presen t  o n ever y tria l  o f  a  judgmen t 
task .  Th e powe r  equation s i n Cheng ,  Park ,  Yarlas ,  an d 
Holyoa k (i n press ;  e.g. ,  Eq .  3 )  suffe r  th e sam e fat e sinc e 
some o f  thei r  term s ar e undefined .  I n turn ,  th e R W mode l  i s 
abl e t o formulat e prediction s abou t  h o w peopl e wil l  judg e 
relationship s involvin g constan t  cue s sinc e th e mechanis m 
underlyin g th e prediction s i s drive n b y th e contiguit y 
betwee n th e predicto r  an d th e outcom e (an d no t  thei r 
contingency )  a s wel l  a s b y th e magnitud e o f  th e weight s o f 
th e accompanyin g predictors . 

The judgmen t  tas k designe d fo r  thi s stud y involve d tw o 
predicto r  variable s an d on e outcom e variable .  On e o f  th e 
tw o predictor s (calle d X )  wa s presen t  o n ever y tria l  wherea s 
th e secon d (A )  wa s presen t  o n som e trial s an d absen t  o n 
others .  I n Experimen t  1 ,  predicto r  A  wa s eithe r  positivel y 
correlate d wit h th e outcome ,  p ( 0 I  A )  >  p ( 0 I  n o A ) ,  o r  wa s 
not  correlate d wit h th e outcome ,  p ( 0 I  A )  =  p ( 0 I  n o A ) .  I n 
Experimen t  2 ,  predicto r  A  wa s eithe r  negativel y correlate d 
wit h th e outcome ,  p ( 0 I  A )  <  p ( 0 I  n o A )  o r  wa s no t 
correlated .  Th e R W mode l  predict s tha t  judgment s o f 
predicto r  X ,  th e constan t  cue ,  wil l  b e systematicall y 
influence d b y th e natur e o f  A' s contingency .  Specifically ,  i n 
Experimen t  1  judgment s o f  X  shoul d b e lowe r  whe n A' s 
contingenc y i s positiv e tha n whe n i t  i s  zero ;  i n othe r  words , 
X wil l  hav e a  weake r  associatio n wit h th e outcom e whe n 
A' s contingenc y i s positive .  I n Experimen t  2  judgment s o f 
X shoul d b e greate r  whe n A' s contingenc y i s negativ e tha n 
when i t  i s  zero ;  tha t  is ,  X  wil l  hav e a  stronge r  associatio n 
wit h th e outcom e whe n A' s contingenc y i s negative .  Thes e 
prediction s hing e o n th e fac t  tha t  th e weigh t  o f  predicto r  A 

^  I n fact ,  eve n i f  suc h a  constan t  cu e i s par t  o f  a  know n physica l 
mechanis m involvin g th e effect ,  i t  i s  understoo d t o b e a n ''enablin g 
condition "  an d no t  a  "cause "  (Chen g &  Novick ,  1992) . 

i s  proportiona l  t o it s contingency ,  an d tha t  th e weigh t  o f  th e 
constan t  cu e X  i s inversel y proportiona l  t o th e weigh t  o f  A . 
W h en A' s contingenc y i s greate r  tha n zero ,  Iwj j  wil l  b e 

large r  tha n whe n A' s contingenc y equal s zero .  Consequentl y 
th e weigh t  o f  X  wil l  b e smalle r  whe n A' s contingenc y i s 
positiv e tha n whe n i t  i s  zero .  I n turn ,  whe n A' s contingenc y 
i s smalle r  tha n zero ,  Iw j j  wil l  b e smalle r  tha n whe n A' s 

contingenc y equal s zero .  Consequentl y th e weigh t  o f  X  wil l 
be large r  whe n A' s contingenc y i s negativ e tha n whe n i t  i s 
zero .  Thu s whil e th e R W mode l  ca n formulat e prediction s 
abou t  h o w judgment s o f  X  shoul d b e influence d b y th e 
presenc e o f  a  variabl e predictor ,  th e P C M i s unabl e t o 
formulat e an y predictio n abou t  th e judgmen t  o f  a  constan t 
cu e sinc e th e probabilisti c  contrast s pertainin g t o X  ar e 
undefined . 

I n bot h experiments ,  th e outcom e bas e rate ,  namel y Ui e 
proportio n o f  trial s wher e th e outcom e i s present ,  wa s 
manipulate d independentl y o f  th e contingenc y o f  th e 
variabl e predictor .  Thre e differen t  bas e rate s wer e created : 
.25 ,  .5 ,  an d .75 .  Th e R W mode l  predict s tha t  a s th e outcom e 
bas e rat e increases ,  judgmen t  o f  th e constan t  cu e X  shoul d 
increas e sinc e X' s contiguit y wit h th e outcom e i s directl y 
proportiona l  t o th e outcom e bas e rate .  Onc e again ,  th e P C M 
i s unabl e t o advanc e prediction s o n th e effec t  o f  outcom e 
densit y o n th e judgment s o f  a  constan t  cue . 

Method for Experiments 1 and 2 

Task Scenario and Procedure 
Subject s wer e aske d t o evaluat e th e relationship s betwee n 
eac h o f  tw o viruse s wit h a  certai n diseas e i n si x sample s o f 
fort y fictitiou s patients .  Eac h sampl e showe d ne w viruse s 
and a  ne w disease .  Fo r  eac h sampl e th e recor d o f  eac h 
patien t  wa s presente d o n a  monito r  on e a t  a  tim e informin g 
th e subject s o f  th e presenc e o r  absenc e o f  th e tw o viruses . 
Subject s wer e prompte d fo r  a  diagnosi s an d the n wer e tol d 
whethe r  o r  no t  th e diseas e wa s present .  On e o f  th e tw o 
viruse s (X )  wa s presen t  fo r  al l  patient s an d th e othe r  (A )  wa s 
sometime s presen t  an d sometime s absent .  I n eac h sampl e 
subject s wer e aske d t o rat e th e relationshi p betwee n eac h 
viru s an d th e disease ,  usin g a  scal e fro m -10 0 t o 100 ,  afte r 
20 an d 4 0 patients ;  th e analyse s reporte d belo w wer e 
conducte d onl y o n th e termina l  estimates .  A  viru s coul d b e 
negativel y correlate d wit h a  diseas e since ,  a s subjec t  rea d i n 
th e instructions ,  "som e viruse s coul d affor d immunit y 
agains t  a  disease .  Th e mor e negativ e th e rating ,  th e greate r 
th e immunity. " 

Design 

Eac h sampl e o f  patient s corresponde d t o on e o f  si x 
condition s derive d fro m a  2  b y 3  factoria l  design .  Th e fu-s t 
independen t  variabl e wa s th e contingenc y o f  th e variabl e 
viru s A  an d ha d tw o values ,  namel y . 5 an d 0  i n Experimen t 
1,  an d -. 5 an d 0  i n Experimen t  2 .  Th e secon d independen t 
variabl e wa s th e diseas e bas e rat e i n th e sampl e whic h coul d 
tak e thre e values :  .25 ,  .5 ,  an d .75 .  Th e thre e condition s 
wher e A  ha d a  zer o contingenc y wer e designe d i n bot h 
experiments :  i n th e L o w Densit y Zer o conditio n p( 0 I  A )  = 
p ( 0 I  n o A )  =  .25 ;  i n th e Eve n Densit y Zer o conditio n p(0 1 
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A)  =  p(O I  n o A )  =  .5 ;  an d i n th e Hig h Densit y Zer o 
conditio n p(0 1 A )  =  p(0 1 n o A )  =.75 . 

I n Experimen t  1  th e remainin g thre e condition s wer e th e 
thre e sample s wher e viru s A  ha d a  contingenc y o f  .5 .  I n th e 
Lo w Densit y . 5 conditio n p(0 1 A )  =  . 5 an d p(0 1 n o A )  =  .0 ; 
i n th e Eve n Densit y . 5 conditio n p ( 0 I  A )  =  .7 5 an d p{0 1 n o 
A)  =  .25 ;  an d i n th e Hig h Densit y . 5 conditio n p ( 0 I  A )  =  1 
and p ( 0 I  n o A )  =  .5 .  I n Experimen t  2 ,  th e remainin g 

bas e rate .  A  two-facto r  repeate d measure s analysi s o f 
varianc e ( A N O V A )  supporte d thes e observation s ( a .0 5 
rejectio n criterio n wa s use d i n al l  analyses) .  Th e oiai n effec t 
of  contingenc y wa s reliable ,  F(l ,  22 )  =  12.6 ,  a s wa s th e 
mai n effec t  o f  outcom e bas e rate ,  F(2 ,  44 )  =  11.9 ;  th e 
interactio n wa s no t  reliabl e [ F <  1] . 

Th e natur e o f  th e judgment s o f  th e constan t  predicto r 
seemed clearl y determine d b y th e contingenc y o f  A  a s wel l 

1 Experimen t  1  | 

Tria l  Typ e 

A X ^ O 

AX^NoO 

x-> o 

X-»No O 

Lo w Densit y 
Zer o 

5 

15 

5 

15 

Even Densit y 
Zer o 
10 

10 

10 

10 

Hig h Densit y 
Zer o 
15 

5 

15 

5 

Lo w Densit y 
Positiv e . 5 

10 

10 

0 

20 

Even Densit y 
Positiv e . 5 

15 

5 

5 

15 

Hig h Densit y 
Positiv e . 5 

20 

0 

10 

10 

1 Experimen t  2  I 

Tria l  Typ e 

AX^O 

AX^NoO 

x-> o 

X^NoO 
A =  Variab U 

Lo w Densit y 
Zer o 

5 

15 

5 

15 

Even Densit y 
Zer o 
10 

10 

10 

10 

;  Cue ;  X = Constan t  Cue ;  0  =  Out c 

Hig h Densit y 
Zer o 
15 

5 

15 

5 

ame 

Lo w Densit y 
Negativ e . 5 

0 

20 

10 

10 

Even Densit y 
Negativ e . 5 

5 

15 

15 

5 

Hig h Densit y 
Negativ e . 5 

10 

10 

20 

0 

Tabl e 1 .  Even t  frequencie s i n th e si x condition s o f  Experiment s 1  an d 2 .  Frequencie s ad d u p t o 4 0 i n eac h 
conditio n correspondin g t o th e numbe r  o f  fictitiou s patients . 

condition s wer e th e negativ e imag e o f  thes e thre e 
conditions .  Thus ,  i n th e L o w Densit y -. 5 conditio n p ( 0 I  A ) 
= 0  an d p i O I  n o A )  =  .5 ;  i n th e Eve n Densit y -. 5 conditio n 
p( 0 I  A )  =  .2 5 an d p ( 0 I  n o A )  =  .75 ;  an d i n th e Hig h 
Densit y -. 5 conditio n p(0 1 A )  =  . 5 an d p ( 0 I  n o A )  =  1 .  Th e 
frequencie s o f  th e differen t  kind s o f  trial s i n th e si x 
condition s o f  bot h experiment s ar e show n i n Tabl e 1 . 

The orde r  i n whic h thes e condition s wer e presente d t o th e 
subject s wa s randomize d withi n eac h experiment .  Th e label s 
assigne d t o th e pair s o f  viruse s an d th e si x disease s wer e 
counterbalanced . 

Subjects 
T wo differen t  group s o f  2 4 undergraduate s fro m th e 
Universit y o f  Hertfordshir e receive d cours e credit s fo r  thei r 
participatio n i n Experiment s 1  an d 2 .  Dat a fro m on e subjec t 
i n eac h experimen t  wer e onl y partiall y  recorde d du e t o a 
compute r  malfunction .  Thes e subject s wer e no t  include d i n 
th e analyses . 

Experiment 1 Results 
The mea n termina l  estimate s o f  th e variabl e predicto r  (A ) 
and o f  th e constan t  predicto r  (X )  ar e plotte d i n th e to p lef t 
and to p righ t  quadrant s o f  Figur e 1 .  Th e effect s o f  th e tw o 
independen t  variable s ca n b e clearl y observe d i n bot h 
panels .  Startin g wit h th e judgment s o f  th e variabl e predictor , 
1)  judgment s o f  A  wer e greate r  whe n A' s contingenc y wa s 
. 5 tha n whe n i t  wa s zero ,  an d 2 )  judgment s i n bot h 
contingenc y condition s wer e greate r  th e highe r  th e outcom e 

as th e outcom e density .  Thus ,  judgment s o f  X  wer e lowe r 
when A' s contingenc y wa s . 5 tha n whe n i t  wa s zer o an d 
judgment s o f  X  i n al l  condition s wer e ordere d a s a  functio n 
of  th e outcom e bas e rate .  A  tw o facto r  repeate d measure s 
A N O VA confirme d thes e impressions .  Th e mai n effec t  o f 
A' s contingenc y wa s reliable ,  F(l ,  22 )  =  11.9 ,  a s wa s th e 
mai n effec t  o f  bas e rate ,  F(2,44 )  =  39.2 ;  th e interactio n wa s 
not  reliabl e [F < 1 ] . 

Experiment 2 Results 
The botto m tw o quadrant s o f  Figur e 1  sho w th e mea n 
termina l  estimate s fo r  th e variabl e predicto r  (left )  an d th e 
constan t  predicto r  (right )  i n Experimen t  2 .  Judgment s o f  th e 
variabl e predicto r  wer e agai n determine d b y th e actua l 
contingenc y an d th e outcom e bas e rate .  Judgment s o f  A' s 
contingenc y wer e mor e negativ e whe n th e contingenc y wa s 
-. 5 tha n whe n i t  wa s 0  an d judgment s i n al l  condition s wer e 
greate r  th e highe r  th e bas e rate .  A  two-facto r  repeate d 
measur e A N O V A confirme d thes e impressions :  th e mai n 
effec t  o f  contingenc y wa s reliable ,  F(l ,  22 )  =  121 ,  a s wa s 
th e mai n effec t  o f  outcom e bas e rate ,  F(2 ,  44 )  =  13.4 ;  th e 
interactio n wa s no t  reUabl e [ F <  1] . 

The judgment s o f  th e constan t  predicto r  i n Experimen t  2 
wer e th e mirro r  imag e o f  th e judgment s o f  th e constan t 
predicto r  i n Experimen t  1 .  Tha t  is ,  wherea s A' s positiv e 
contingenc y lowere d th e judgment s o f  th e constan t  cu e i n 
Experimen t  1 ,  A' s  negativ e contingenc y increase d th e 
judgment s o f  th e constan t  cu e i n Experimen t  2 .  Again ,  i n al l 
condition s judgment s wer e greate r  th e highe r  th e outcom e 
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bas e rate .  Statistica l  analyse s agai n yielde d reliabl e mai n 
effect s o f  A' s contingency ,  F(l ,  22 )  =  25.5 .  an d o f  bas e rate , 
F(2 ,  44 )  =  64.1 ;  th e interactio n wa s no t  reliabl e [F(2,44 )  = 
1.86] . 

DPA =  0 

DPA =  0 
DPA= 5 DPA = 

DPA = 
DPA =  -. 5 

DPA =  0 
DPA =  -. 5 

O u t c o m e B a s e Rat e 

Figure 1. Mean contingency judgments for the variable 
cue A  an d th e constan t  cu e X  i n Experimen t  1  (to p lef t  an d 
to p right )  an d i n Experimen t  2  (botto m lef t  an d botto m 
right).  D P A =  Delt a P  o f  cu e A ,  o r  p( 0 I  A )  -  p( 0 I  n o A) . 

Discussion 
I n tw o contingenc y judgmen t  experiments ,  a  predicto r 
variabl e wa s presen t  o n ever y trial .  I n th e firs t  experiment , 
th e constan t  predicto r  wa s paire d wit h a  secon d predicto r 
tha t  ha d eithe r  a  positiv e o r  a  zer o correlatio n wit h th e 
outcome ,  an d i n th e secon d experimen t  i t  wa s paire d wit h a 
predicto r  tha t  ha d eithe r  a  negativ e o r  a  zer o correlatio n wit h 
th e outcome .  I n spit e o f  th e constan t  cue' s identica l 
probabilit y  o f  bein g paire d wit h th e outcom e i n eac h 
outcom e bas e rat e condition ,  judgment s o f  th e constan t  cu e 
wer e systematicall y influence d b y th e natur e o f  th e 
correlatio n betwee n th e secon d predicto r  an d th e outcome . 
Specifically ,  judgment s o f  th e constan t  cu e wer e attenuate d 
when th e secon d predicto r  wa s positivel y correlate d wit h th e 
outcom e bu t  wer e enhance d whe n th e secon d predicto r  wa s 
negativel y correlate d wit h th e outcome .  Thi s i s a  nove l 
finding  an d establishe s tha t  judgment s o f  constan t  cue s ca n 
be discounte d o r  potentiate d i n th e sam e wa y a s th e 
judgment s o f  variabl e cue s (e.g. ,  Bake r  e t  al. ,  1993) . 
Subject s coul d hav e ignore d th e constan t  cu e an d rate d it s 
relationshi p wit h th e outcom e a s zero ,  bu t  the y di d not . 
Furthermore ,  i n bot h experiments ,  judgment s o f  th e constan t 
cu e wer e determine d b y th e bas e rat e o f  th e outcome :  th e 
mor e prevalen t  th e outcome ,  th e mor e positiv e th e 
judgment s o f  th e constan t  cue .  Thus ,  th e participant s i n 
thes e experiment s ha d n o difficult y evaluatin g th e natur e o f 
a relationshi p betwee n a  constan t  cu e an d a n outcom e eve n 
i f  probabilisti c  contrast s coul d no t  b e computed . 

Importantly ,  th e dua l  influence s o f  th e contingenc y o f  th e 
accompanyin g cu e an d o f  th e outcom e bas e rat e wer e 
anticipate d b y th e R W model . 

To accoun t  fo r  th e judgment s o f  th e constan t  cu e th e P C M 
must  postulat e a  foca l  se t  o f  instance s whos e natur e i s no t 
constraine d b y th e trial s o f  th e task ,  thereb y enablin g th e 
derivatio n o f  th e probabilit y  o f  th e outcom e i n th e absenc e 
of  th e constan t  cue ,  p { 0 I  n o X ) .  Th e difficulty ,  however ,  i s 
tha t  du e t o th e natur e o f  th e judgmen t  tas k an d th e fictitious 
diseases ,  i t  i s har d t o conceiv e th e kind s o f  lif e experience s 
subject s m a y recrui t  t o defin e th e probabilit y  o f  an y o f  th e 
fictitious  disease s i n th e absenc e o f  th e constan t  cues .  Fo r 
example ,  t o us e on e se t  o f  virus-diseas e label s employe d 
here ,  wha t  experience s outsid e th e laborator y coul d subject s 
use t o defin e th e probabilit y  o f  th e occurrenc e o f  th e diseas e 
Ork' s Comple x i n th e absenc e o f  Threbbagia l  Let' s assum e 
tha t  fo r  som e subject s Ork' s Comple x reminde d the m o f  a 
rea l  worl d diseas e (an d tha t  thes e subject s migh t  hav e 
assumed als o tha t  i n thos e rea l  worl d case s Threbbagi a wa s 
absent) ,  th e probabilit y  (Ork' s Comple x I  N o Threbbagia )  i s 
no longe r  undefined .  Th e diseas e label s used  i n thes e 
experiment s (Ork' s Complex ,  N a c h m o s e A ,  Grympox , 
Melastraz ,  Trachtosis ,  Voldusis )  m a y hav e reminde d 
differen t  subject s t o differen t  degree s o f  rea l  worl d diseases , 
thereb y producin g foca l  sets ,  fo r  som e diseases ,  whic h 
define d th e probabilit y  o f  th e diseas e i n th e absenc e o f  th e 
constan t  cue .  However ,  on e migh t  predic t  tha t  subject s 
woul d produc e highl y variabl e judgment s o f  th e constan t 
cu e give n thei r  variabl e backgrounds ;  ye t  systemati c 
pattern s wer e observed . 

Mor e generally ,  i t  migh t  b e argue d tha t  peopl e us e a n 
abstrac t  reasonin g schem a whic h b y defaul t  set s th e 
probabilit y  o f  a  diseas e i n th e absenc e o f  a  viru s t o zero . 
Thi s woul d correspon d t o th e c o m m o n understandin g o f  th e 
pathogeni c qualit y o f  viruses .  Bu t  subject s woul d hav e bee n 
ill-serve d b y thi s reasonin g schem a sinc e i n thes e 
experiment s som e viruse s coul d gran t  immunit y an d indee d 
i n th e Hig h Densit y -. 5 conditio n o f  Experimen t  2 ,  th e 
probabilit y  o f  th e diseas e i n th e absenc e o f  viru s A  equalle d 
1!  Evidentl y subject s wer e awar e o f  th e differen t  kind s o f 
viruse s i n thi s judgmen t  tas k sinc e the y experience d n o 
difficult y ratin g som e virus-diseas e relationship s negatively . 
I t  i s  thu s unlikel y tha t  the y assume d b y defaul t  tha t  th e 
probabiUt y o f  th e diseas e i n th e absenc e o f  a  viru s wa s zero . 

Baker ,  Murphy ,  an d Vallte-Tourangea u (i n press )  hav e 
pointe d ou t  tha t  th e P C M ' s difficultie s wit h undefine d 
contrast s m a y b e alleviate d b y includin g th e inter-tria l 
interval s (ITI )  i n th e calculatio n o f  conditiona l  probabilitie s 
suc h a s p ( 0 I  n o X ) .  Fo r  example ,  th e tim e separatin g th e 
presentatio n o f  eac h patient' s recor d coul d b e segmente d i n 
discret e tim e interval s wher e nothin g i s happening ,  tha t  i s 
wher e non e o f  th e viruse s ar e presen t  an d wher e th e diseas e 
i s absen t  a s well .  W h e n suc h IT I  segment s ar e include d i n 
th e calculations ,  th e probabilit y  o f  th e outcom e i n th e 
absenc e o f  th e constan t  cu e i s n o longe r  undefine d an d 
equal s zero .  Followin g thi s strategy ,  th e probabilisti c 
contrast s fo r  th e constan t  cu e i n th e si x condition s o f  bot h 
experiment s accoun t  partl y fo r  th e judgmen t  o f  th e constan t 
cue .  Thi s ca n b e assesse d i n Tabl e 2  wher e th e orderin g o f 
th e mea n judgment s o f  X  parallel s loosel y th e orderin g o f 

450 



'^Xln o A -  Thi s auxiliar y assumption ,  however ,  i s  no t 
withou t  problems .  O n e m a y questio n o f  cours e th e 
plausibilit y  o f  arguin g tha t  subject s consciousl y considere d 
th e inter-tria l  interva l  whe n evaluatin g th e constan t  cue' s 
effectiveness .  M o r e importantly ,  th e medica l  contex t  i n 
whic h th e tas k i s couche d mean s tha t  th e probabilit y o f  a 
diseas e ca n onl y b e defme d wit h respec t  t o patient s tha t 
eithe r  hav e i t  o r  not ,  an d suc h patient s wer e absen t  durin g 
t h e m . 

Whil e i t  ca n b e argue d tha t  th e R W mode l  bette r  account s 
fo r  th e pattern s o f  judgment s o f  th e constan t  cue ,  neithe r 
model  fare s wel l  i n explainin g th e stron g effec t  o f  outcom e 
bas e rat e o n judgment s o f  th e variabl e predicto r  (se e th e lef t 
hal f  o f  Fig .  1) .  Probabilisti c  contrast s ar e imperviou s t o 
difference s i n outcom e densitie s i f  thes e densitie s d o no t 

Experimen t  1  an d th e thre e -. 5 condition s o f  Experimen t  2 
wer e 53. 8 an d -38. 3 respectively .  However ,  th e asymmetr y 
was no t  statisticall y significant :  Th e absolut e magnitud e o f 
th e overal l  mean s di d no t  diffe r  reliabl y (r(136 )  =  1.73) . 
Furthermore ,  symmetri c judgment s o f  positiv e an d negativ e 
contingencie s ar e routinel y observe d i n simila r  task s (e.g. , 
Vallde-Tourangeau ,  Baker ,  &  Mercier ,  1994) . 

Associativ e models ,  i n turn ,  usuall y predic t  som e effec t  o f 
outcom e densit y o n learnin g a s thi s change s th e contiguit y 
betwee n th e predicto r  an d th e outcom e a s wel l  a s th e 
associativ e strengt h o f  th e contex t  i n whic h learnin g take s 
place .  Specifically ,  th e R W mode l  predict s tha t  fo r  a 
positivel y correlate d predictor ,  lowe r  bas e rate s yiel d large r 
positiv e connectio n weights ,  an d fo r  a  negativel y correlate d 
predictor ,  lowe r  bas e rate s yiel d mor e negativ e connectio n 

1 Experimen t  1  I 

Condition s 
HDO 
HD.5 
EDO 
ED.5 
LDO 
LD5 

p( 0 1 X &  n o A ) 

0.7 5 
0.5 0 
0.5 0 
0.2 5 
0.2 5 
0.0 0 

p(0 1 n o X  &  n o A ) 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

APxin o A 

0.7 5 
0.5 0 
0.5 0 
0.2 5 
0.2 5 
0.0 0 

Mean Judgment s 

60. 2 
36. 0 
21. 1 
-3. 3 

-39. 7 
-64. 8 

1 Experimen t  2  I 

Condition s 
HD-5 
ED . 5 
HDO 
EDO 
ID-. 5 
mo 

p( 0 1 X &  n o A ) 

1.0 0 
0.7 5 
0.7 5 
0.5 0 
0.5 0 
0.2 5 

p( 0 1  n o X  &  n o A ) 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

APxin o A 

1.0 0 
0.7 5 
0.7 5 
0.5 0 
0.5 0 
0.2 5 

Mean Judgment s 

92. 4 
79. 2 
78. 7 
40. 7 
19. 9 

-10. 4 
HD =  Hig h Density ;  E D =  Eve n Density ;  L D =  Lo w Densit y | 

Tabl e 2 .  Comparison s o f  th e prediction s o f  th e P C M give n b y includin g th e inter-tria l 
interva l  i n th e foca l  se t  fo r  th e constan t  cu e X  an d th e orderin g o f  th e m e a n judgment s fo r 

X (Experimen t  1 ,  to p half ;  Experimen t  2  botto m half) . 

affec t  th e overal l  contingencies .  Again ,  th e P C M ca n resor t 
t o includin g th e IT l  i n calculatin g A' s contingencie s (th e 
conditionalizin g cu e fo r  A  i s n o longe r  th e constan t  cu e X ) : 
countin g tim e segment s wher e nothin g happen s increase s 
frequenc y o f  "n o A "  observations .  Th e greate r  th e numbe r 
of  m observation s include d i n th e calculation s o f  p ( 0 I  n o 
A ) ,  th e smalle r  p ( 0 I  n o A ) ,  an d th e mor e proportiona l  t o 
p( 0 I  A )  A' s contingenc y becomes .  I n thi s way ,  th e highe r 
p ( 0 I  A ) ,  th e highe r  th e judgments .  A n d thi s i s certainl y 
what  wa s observe d (assumin g tha t  th e sam e numbe r  o f  m 
observation s wer e include d i n th e devaluatio n o f  p(0 1 n o A ) 
i n th e positive ,  negativ e an d zero  conditions) .  Wit h thi s 
auxiliar y assumptio n however ,  th e P C M i s conunitte d t o 
predic t  a n overal l  positiv e bia s i n th e estimate s o f  A  acros s 
bot h experiments ,  namel y th e . 5 contingencie s i n 
Experimen t  1  shoul d b e judge d mor e positiv e tha n th e -. 5 
contingencie s o f  Experimen t  2  shoul d b e judge d negative . 
Such a n asymmetr y wa s observed :  Th e overal l  judgmen t 
means o f  th e variabl e cu e i n th e thre e . 5 condition s o f 

weight s (Wasserma n ,  Elek ,  Chatlosh ,  &  Baker ,  1993) ;  fo r 
a non-correlate d predictor ,  th e weights ,  a t  asymptote ,  shoul d 
equa l  zero  regardles s o f  th e bas e rates .  Ostensibly ,  th e 
rating s o f  th e varyin g cu e exhibite d non e o f  thes e predicte d 
effects .  However ,  judgment s o f  th e varyin g cu e migh t  hav e 
bee n influence d b y th e associativ e strengt h o f  th e constan t 
cue .  I n a n anima l  conditionin g preparation ,  learnin g 
supporte d b y a  conditione d stimulu s m a y b e bette r 
determine d o n tes t  trial s conducte d i n a  tes t  contex t  tha t  i s 
differen t  fro m th e trainin g context .  Analogously ,  subtractin g 
th e constan t  cu e rating s fro m th e rating s o f  th e varyin g cu e 
woul d yiel d estimate s o f  th e varyin g cu e "freed "  o f  th e 
influenc e o f  th e constan t  cue .  Thes e adjuste d rating s o f  th e 
varyin g cu e i n th e tw o contingenc y condition s o f 
Experimen t  1  an d Experimen t  2  ar e show n i n Figur e 2  (lef t 
and right  pane l  respectively) .  Th e adjuste d rating s o f  th e 
varyin g cu e i n th e positiv e contingenc y condition s o f 
Experimen t  1  sho w th e predicte d effec t  o f  outcom e bas e 
rates :  the y ar e mor e positiv e wit h smalle r  bas e rates . 

451 



However ,  thi s patter n hold s fo r  th e tw o zer o contingenc y 
condition s a s wel l  a s fo r  th e negativ e contingenc y conditio n 
of  Experimen t  2 .  Th e effect s i n th e noncontingen t 
condition s ar e i n fac t  preasymptoti c prediction s o f  th e 
model ,  bu t  no t  i n th e negativ e contingenc y condition .  Thus , 
whil e th e R W mode l  ca n formulat e prediction s abou t  th e 
influenc e o f  bas e rate s o n th e judgment s o f  th e varyin g cue , 
and tha t  thes e prediction s hav e ofte n bee n confirme d (e.g. , 
Wasserman e t  al. ,  1993 ,  Fig .  5) .  the y wer e onl y partiall y 
observe d i n thes e experiments .  Bas e rat e effect s o n 
contingenc y judgment s hav e importan t  implication s an d 
futur e researc h shoul d ai m t o elucidat e th e condition s unde r 
whic h the y ar e an d ar e no t  observed . 

Negativ e 
Zer o (E2 ) 

-50 -

Positrv e 
Zero (El) 

n -100 -

O u t c o m e B a s e Rat e 

Figure 2. Mean difference between ratings of the 
varyin g cu e A  an d th e constan t  cu e X  fo r  th e tw o 
contingenc y condition s i n Experimen t  1  (lef t 
panel )  an d i n Experimen t  2  (righ t  panel )  a s a 
functio n o f  outcom e bas e rate . 

In summary, the two experiments reported in this paper 
showe d tha t  discountin g an d enhancin g effect s foun d wit h 
variabl e cue s ca n als o occu r  wit h constan t  cues .  Thes e 
experiment s raise d a n importan t  concer n abou t  th e P C M, 
namel y whethe r  an y conceptuall y acceptabl e se t  o f  foca l 
instance s coul d b e derive d a  prior i  fo r  constan t  cue s tha t 
coul d predic t  th e dua l  effec t  o f  outcom e bas e rat e an d th e 
variabl e cue' s contingenc y o n th e estimate s o f  th e constan t 
cues .  Judgment s o f  th e constan t  cu e i n bot h experiment s 
wer e bette r  explaine d b y a  mechanis m operatin g o n th e 
basi s o f  th e contiguit y betwee n th e constan t  cu e an d th e 
outcome ,  a  mechanis m tha t  i s als o constraine d b y th e 
contiguit y o f  othe r  cue s present . 
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