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Abstrac t 

Three experiments test the processing of compound predictors 
i n contingenc y judgments .  Participant s judge d th e relatio n 
betwee n compoun d predictor s an d a n outcome ,  a s wel l  a s th e 
relation  betwee n thei r  constituen t  element s an d th e outcome , 
unde r  differen t  predictor-outcom e contingencies .  I n 
Experimen t  1 ,  th e contingenc y o f  a n A B compoun d predicto r 
was judge d a s independen t  o f  th e contingencie s o f  it s 
element s A  an d B .  I n E q̂perimen t  2 ,  judgment s o f  a 
compoim d predicto r  (ABC )  remaine d similarl y unaffecte d b y 
change s i n th e contingencie s o f  it s  elements ,  eve n thoug h th e 
similarit y betwee n th e compoun d predicto r  an d on e o f  it s 
constituen t  element s (AC )  wa s high .  I n Experimen t  3 , 
compound predictor s wer e perceive d a s unique ,  althoug h th e 
rat e o f  acquisitio n o f  a n A+ ,  A B -  discriminatio n di d no t  diffe r 
from  tha t  o f  a n A C + ,  A B C -  discrimination ,  contrar y t o th e 
predictio n o f  Pearce' s (1994 )  contlgura l  model .  Overall ,  th e 
elementa l  associativ e vie w i s rejecte d i n favo r  o f  a  modified , 
lo w generalization ,  configura l  model . 

Associative or connectionist models make predictions 
consisten t  wit h empiricall y observe d judgment s o f  th e 
contingenc y betwee n singl e predictor s an d a n outcom e 
(Allan ,  1993 ;  Siege l  &  Allan .  1996) .  Accordin g t o thes e 
models ,  learnin g th e contingenc y betwee n a  predicto r  an d a n 
outcom e i s a  byproduc t  o f  association s forme d betwee n 
thes e events ,  an d judgment s ar e presume d t o hav e a 
monotoni c relatio n wit h th e strengt h o f  thes e associations . 
Associativ e model s differ ,  however ,  i n thei r  analyse s o f  ho w 
a predicto r  compose d o f  multipl e element s an d a n outcom e 
become associated . 

T wo classe s o f  associativ e model s m a y b e identifie d tha t 
ar e relevan t  t o compoun d predicto r  processing :  elementa l 
an d configural .  Bot h classe s relat e th e chang e o f  associativ e 
strengt h betwee n a  predicto r  an d a n outcom e wit h 
experience ,  an d describ e interactio n effect s amon g 
predictor s al l  associate d wit h th e sam e outcome .  However , 
th e tw o classe s describ e differen t  processe s b y whic h a 
compoun d predicto r  become s associate d wit h a n outcome , 
an d h o w associativ e strengt h i s  generalize d betwee n a 
compoun d predicto r  an d th e individua l  predictor s tha t 
compos e it . 

Accordin g t o th e Rescorla-Wagne r  (1972 )  model ,  (se e 
also .  Mackintosh ,  1975 ;  Pearce-Hall ,  1980) ,  whe n a 
compoun d predicto r  i s  paire d wit h a n outcome ,  a n 
associatio n wil l  develo p betwee n eac h elemen t  o f  th e 
compoim d an d th e outcome ,  a s wel l  a s betwee n th e 

compoun d a s a  configura l  cu e an d th e outcom e (Rescorla , 
1973 ;  Rescorla ,  Grau ,  &  Durlach ,  1985) .  Th e respons e t o a 

compoun d predicto r  wil l  b e th e su m o f  th e associativ e 
strength s o f  th e configura l  prediao r  an d th e individua l 
predictor s tha t  compos e it .  Th e individua l  prediaor s ar e 
see n t o contribut e 1 0 0 % o f  thei r  respectiv e associativ e 
strength s t o th e respons e t o th e compoun d predictor ,  h i 
general ,  th e salienc e o f  th e configura l  cu e i s though t  t o b e 
smal l  relativ e t o th e salienc e o f  it s constituents ,  an d th e 
respons e t o th e compoim d i s largel y relate d t o th e su m o f 
th e associativ e strength s o f  it s  constituen t  predictor s 
(Rescorla ,  1997 ,  Wagne r  &  Rescorla ,  1972) . 

Pearc e (1987 ;  1994 )  develope d a  configura l  mode l  t o 
accoun t  fo r  findings  fro m anima l  researc h tha t  appea r 
incompatibl e wit h a n elementa l  vie w o f  associativ e 
processin g (Pearc e &  Redhead ,  1993 ;  Wilso n &  Pearce , 
1992) .  Accordin g t o Pearc e (1987) ,  whe n a  compoun d o f 
severa l  predictor s i s  paire d wit h a n outcome ,  th e onl y 
associatio n tha t  wil l  develo p i s tha t  betwee n th e compoun d 
cu e an d th e outcome .  ;Aji y chang e i n th e constituen t 
element s o f  a  compoun d wil l  resul t  i n a n associatio n 
betwee n a  ne w configura l  predicto r  an d th e outcome .  Th e 
respons e t o a  compoun d wil l  b e th e su m o f  th e associativ e 
strengt h o f  th e configura l  cu e an d th e associativ e strengt h 
generalize d t o i t  fiom  othe r  predictor s a s a  fimction  o f  thei r 
similarity .  Th e similarit y betwee n tw o predictor s i s 
proportiona l  t o th e numbe r  o f  element s the y hav e i n 
c o m m on (Pearce ,  1994) .  Thus ,  wherea s elementa l  model s 
predic t  tha t  th e generahzatio n o f  associativ e strengt h 
betwee n a  compoun d an d it s element s i s complete ,  Pearce' s 
(1987 ;  1994 )  mode l  predict s tha t  generalizatio n i s somewha t 
les s tha n complet e an d relate d t o th e similarit y betwee n th e 
predictors . 

A modifie d feature-negativ e discriminatio n paradig m wa s 
implemente d i n thre e studie s t o asses s elementa l  an d 
configura l  cue s i n contingenc y judgments ,  an d contras t  th e 
tw o classe s o f  associativ e models . 

Experiment 1 

We assesse d tf  judgment s o f  th e relatio n betwee n a 
compoun d predicto r  compose d o f  tw o element s an d a n 
outcom e ar e mediate d b y th e relatio n betwee n it s constituen t 
element s an d th e outcome ,  i n a  modifie d feature-negativ e 
discriminatio n paradigm .  Th e contingenc y (Ap )  betwee n th e 
thre e possibl e predictor s an d th e outcom e (O )  wa s 
calculate d a s th e differenc e betwee n th e tw o independen t 
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conditiona l  probabilities ,  P(0|prediaor )  an d P(0|~predictor ) 
(Allan ,  1980 ;  Jenkin s &  Ward ,  1965) . 

I n th e classi c feature-negativ e discriminatio n paradig m 
animal s ar e presente d wit h A + ,  A B -  discriminatio n ( + 
indicate s th e presenc e o f  th e outcom e an d -  it s absence) .  Tli c 
outcom e occur s ever y tim e A  i s presente d alon e bu t  neve r 

when i t  i s  presente d i n compoun d wit h B  I n thi s 
experiment ,  participant s wer e presente d wit h A  B ,  an d A B 
trials .  Th e contingencie s betwee n th e thre e predictor s an d 
th e outcom e wer e presente d i n a  2  X  2  factoria l  design .  Th e 
fou r  condition s eac h involve d tw o contingencie s betwee n A 
and th e outcome ,  an d tw o contingencie s betwee n B  an d th e 
outcome .  Th e contingenc y betwee n A  an d th e outcom e wa s 
eithe r  . 6 [P(0|A )  =  .8 ,  P(0|~A )  =  .2] ,  o r  . 3 [P(0|A )  =  .65 , 
P ( O h A )  =  .35] .  Th e contingenc y betwee n B  an d th e 
outcom e wa s eithe r  0  [P(0|B )  =  .5 ,  P(0|~B )  =  .5] ,  o r  -. 5 
[P(0|B )  =  .25 ,  P(0|~B )  =  .75] .  Th e contingenc y betwee n th e 
A B compoun d an d th e outcom e remaine d constan t  a t  .3 4 
acros s condition s [P(0|AB )  =  .2 ,  P ( O h A B )  =  .54] .  Th e 
contingencie s fo r  eac h predicto r  b y experimen t  an d 
conditio n ar e presente d i n Tabl e 1 . 

The differen t  condition s o f  predictor-outcom e relatednes s 
wer e implemente d withi n a  fictitious  medica l  contex t  wher e 
participant s wer e aske d t o mak e judgment s o f  th e relatio n 
betwee n takin g differen t  medication s (predictors )  fo r  a 
give n diseas e an d th e occurrenc e o f  a  facia l  ras h (outcome) . 

Method 

Participant s Twenty-fou r  undergraduat e student s (2 2 
females ,  2  males ;  mea n ag e =  2 6 years )  wer e recruite d a t  th e 
Universit y o f  Ottaw a t o serv e a s participant s fo r  thi s 
experiment .  Afte r  2 4 participant s wer e tested ,  on e perso n 
was chose n randoml y an d awarde d a  $5 0 prize . 

Apparatus Three EBM compatible microcomputers, located 
i n individua l  testin g rooms ,  serve d t o administe r  th e task s 
and collec t  dat a fo r  thi s experimen t  Eac h compute r  wa s 
equippe d wit h a  keyboard ,  a  mouse ,  an d a  1 4 i n V G A colo r 
monitor .  Th e compute r  progra m use d fo r  tas k presentatio n 
and dat a collectio n wa s develope d usin g Microsof t  Visua l 

Table 1: Predictor contingencies by 
experimen t  (Exp. )  an d conditio n (Cond.) . 

Predictors (Ap) 

Exp.  Cond . B AB A C AB C 
1 1 

2 
3 
4 

.6 

.3 

.6 

.3 

0 
0 

-. 5 
-. 5 

.3 4 
-.3 4 
-.3 4 
-.3 4 

1 
2 
3 
4 

.5 5 

.3 4 

.5 2 

.3 6 

0 -.3 4 
0 .5 5 
0 -.3 6 
0 .5 2 

. 6 

. 6 

.3 

.3 

.3 4 

.3 4 
•.3 4 
.3 4 

3 1 
2 
3 
4 

.6 

.3 
0 
0 
0 
0 

=.3 4 
=.3 4 

.6 

.3 
-.3 4 
-.3 4 

Basi c Professiona l  4.0 . 

Stimuli All stimuh were presented sequentially in a discrete 
tria l  procedur e t o participant s o n 1 0 c m b y 1 5 c m graphica l 
window s centere d i n th e middl e o f  th e compute r  screen . 
Withi n eac h experimenta l  condition ,  a  graphica l  w indo w 
represente d th e medica l  file  o f  on e patien t  w h o participate d 
i n th e clinica l  tria l  fo r  a  give n fictitious  disease .  Th e lef t 
han d portio n o f  th e graphica l  w indo w displaye d th e 
treatment(s )  administere d t o th e patient ,  whil e th e right  han d 
portio n displaye d th e treatmen t  outcom e (i.e. ,  facia l  rash ,  o r 
no facia l  rash) .  Th e treatment s wer e represente d wit h oval -
shape d medicatio n piUs ,  on e re d an d on e green .  Eac h 
medicatio n pil l  measure d approximatel y . 9 c m verticall y 
and . 5 c m horizontally .  Th e outcom e wa s represente d wit h a 
roun d yello w ico n depictin g a  face ,  whic h measure d 
approximatel y 1. 2 c m i n diameter .  Th e presenc e o f  ras h o n 
th e fac e wa s indicate d wit h re d spots .  Th e displa y o f  eac h 
medica l  file  remaine d visibl e o n th e compute r  scree n fo r  3 
sec ,  wit h a  1  se c inter-tria l  interval . 

Procedure The participants were first presented with task 
instruction s o n th e compute r  screen .  The y wer e tol d t o 
imagin e the y ha d acces s t o th e files  o f  patient s w h o too k 
par t  i n a  clinica l  tria l  t o asses s th e effectivenes s o f  certai n 
medication s fo r  treatin g a  disease .  I t  wa s explaine d tha t  th e 
patient s wer e al l  il l  wit h th e disease ,  tha t  on e possibl e 
sympto m o f  th e diseas e wa s facia l  rash ,  an d tha t  th e 
medication s give n coul d affec t  th e Ukelihoo d wit h whic h th e 
patient s ge t  facia l  rash .  I t  wa s emphasize d tha t  thei r  tas k 
was t o judg e th e effec t  o f  th e medication s o n th e Ukelihoo d 
of  th e facia l  rash.  I t  wa s explaine d tha t  the y woul d b e aske d 
t o mak e thes e judgment s i n th e contex t  o f  five  differen t 
clinica l  trials ,  eac h fo r  a  differen t  fictitious  disease .  Th e firs t 
clinica l  tria l  wa s a  practic e durin g whic h the y coul d reques t 
th e clarificatio n o f  tas k instructions . 

Followin g th e initia l  instructions ,  participant s wer e show n 
th e graphica l  component s tha t  represente d patien t  files, 
possibl e medication s (i.e. ,  re d pil l  alone ,  gree n pil l  alone , 
and re d an d gree n pil l  together) ,  an d possibl e outcome s (i.e. , 
facia l  rash ,  an d n o facia l  rash).  The y wer e tol d a  treatmen t 
coul d eithe r  inaease ,  decrease ,  o r  leav e th e likelihoo d o f 
facia l  ras h unchange d relativ e t o th e absenc e o f  th e 
treatmen t  unde r  consideration .  I t  wa s emphasize d tha t  th e 
relation s betwee n th e variou s medication s an d th e facia l 
ras h remaine d constan t  vnthi n a  clinica l  trial ,  bu t  varie d 
betwee n clinica l  trials . 

Eac h clinica l  tria l  consiste d o f  4 0 individua l  trial s (patien t 
files),  an d participant s wer e aske d t o judg e th e relation s 
betwee n eac h medicatio n treatmen t  an d th e facia l  rash  afte r 
ever y 4  trial s fo r  a  tota l  o f  1 0 judgement s pe r  medicatioi L 
Judgment s wer e mad e o n a  respons e scree n tha t  presente d 
eac h possibl e treatmen t  wit h it s respectiv e ico n o n a 
differen t  line .  Response s wer e recorde d b y manipulatin g a 
horizonta l  scrol l  ba r  place d t o th e right  o f  eac h medicatio n 
treatmen t  wit h a  mouse .  Manipulation s o f  th e scrol l  ba r 
wer e reflecte d wit h a  numbe r  i n a  dat a inpu t  bo x place d 
betwee n th e treatmen t  icon s an d th e scrol l  bars .  Possibl e 
response s range d fro m -10 0 t o +  100 ,  i n increment s o f  1 . 
Th e locatio n o f  th e slide r  o n th e horizonta l  scrol l  ba r  wa s 
rese t  t o 0  fo r  eac h n e w judgmen t  screen ,  s o tha t  participant s 
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di d no t  hav e acces s t o thei r  previou s responses .  Sinc e 

judgment s wer e mad e afte r  ever y 4  trials ,  i t  wa s emphasize d 

tha t  judgment s shoul d b e base d o n al l  th e files  see n u p t o th e 
curren t  respons e scree n fo r  a  give n disease . 

Afte r  th e initia l  tas k instructions ,  participant s complete d a 

practic e clinica l  trial .  Th e practic e wa s identica l  t o th e 
experimenta l  clinica l  trial s excep t  fo r  th e normativ e 
contingencie s betwee n th e predictor s an d th e outcome .  I n 
th e practic e trial ,  th e contingenc y fo r  A  wa s . 5 [P(0|A )  = 
.75 ,  P(0|~A )  =  .25] ,  th e contingenc y fo r  B  wa s -. 5 [P(0|B ) 

= .25 ,  P(0|~B )  =  .75] ,  an d th e contingenc y fo r  th e A B 
compound wa s 0  [P(0|AB )  =  .5 ,  P(0|~AB )  =  .5] .  Th e name s 
of  th e fictitious  disease s (Laparosis ,  Oxyopathy , 
Hypermegia ,  Anoperosis ,  Dendropathy )  wer e displaye d a t 
th e to p o f  th e compute r  scree n fo r  eac h clinica l  trial .  Withi n 
eac h experimenta l  condition ,  th e orde r  o f  tria l  presentatio n 
was randomize d wit h on e constrain t  A t  leas t  on e o f  th e first 
fou r  trial s containe d th e presentatio n o f  a  compoun d 

treatment ,  thereb y exposin g participant s t o al l  th e individua l 
pill s  prio r  t o th e first  judgmen t  screen .  Thi s wa s t o ensur e 
tha t  eve n th e earl y judgment s wer e base d o n a  minimu m o f 
empirica l  information .  Th e orde r  o f  presentatio n o f 
e?q)erimenta l  condition s wa s counterbalance d betwee n 
participants ,  accordin g t o th e 2 4 possibl e permutation s o f 
fou r  objects .  Th e assignmen t  o f  pil l  colo r  t o contingenc y 
was counterbalance d betwee n condition s an d betwee n 
subjects .  Betwee n eac h conditio n participant s wer e 
presente d wit h a  scree n explainin g tha t  a  ne w clinica l  tria l 
was beginning ,  an d instructe d t o disregar d al l  the y ha d see n 
previousl y an d star t  thei r  evaluation s afiesh .  Th e fi^equency 
of  th e outcom e (20 )  wa s kep t  constan t  acros s condition s a s 
judgment s hav e bee n reported  t o var y wit h frequenc y 
(Dickinson ,  Shanks ,  &  Evenden ,  1984) . 

Results and Discussion 

A within-subjec t  analysi s o f  variance ,  wit h individua l 
judgment s a s th e dependen t  variable ,  wa s use d t o examin e 
th e variable s o f  contingenc y o f  A  (A p =  . 6 o r  .3) , 
contingenc y o f  B  (A p =  . 5 o r  0) ,  stimulu s judge d ( A alone , 
B alone ,  A B compound) ,  an d judgment s ( 1 t o 10) .  Plaime d 
comparison s wer e protecte d wit h th e Bonferron i  procedure . 
A Typ e I  erro r  rat e o f  .0 5 wa s used . 
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Figur e 1 .  Judgment s o f  predictor s b y th e contingenc y fo r  A . 

Figur e 2 .  Judgment s o f  predictor s b y th e contingenc y fo r  B . 

This analysis revealed main effects of A (Fi 23 = 7.80, MSE 
= 4600.88) ,  B  (Fi ^  =  36.57 ,  M S E =  3812.71) ,  stimu U (F 2 4 6 

= 33.58 ,  M S E =  15704.37) ,  an d judgmen t  (Fŝ o ? =  21.62 , 
M SE =  294.54) ;  two-wa y interaction s betwee n A  an d 
stimul i  (F2.4 6 =  4.93 ,  M S E =  11777.39) ,  B  an d judgmen t 
(F9,20 7 =  2.89 ,  M S E =  356.86) ,  an d stimu h an d judgmen t 
(Fig,4i 4 =  5.41 ,  M S E =  476.64) ;  an d ,  three-wa y interaction s 
betwee n A ,  stimuli ,  an d judgmen t  (Fi8,4i 4 =  1-87 ,  M S E = 
316.6) ,  an d betwee n B ,  stimuli ,  an d judgmen t  (Fi g 41 4 = 
2.79 ,  A/SF = 364.24) . 

Plarme d comparison s wer e use d t o examin e th e three-wa y 
interactions .  I n th e three-wa y interactio n betwee n A , 
stimuli ,  an d judgment ,  participant s discriminate d betwee n 
di e tw o A  contingencie s (F, ^  =  14.08 ,  M S E =  10633.2) ,  bu t 
varyin g th e contingenc y betwee n pil l  A  an d th e outcom e di d 
not  affec t  judgment s o f  eithe r  B  o r  th e A B compoun d 
(Figur e 1) .  I n th e three-wa y interactio n betwee n B ,  stimuli , 
and judgment ,  participant s discriminate d betwee n th e tw o B 
contingencie s (F,,2 3 =  1145 ,  M S E =  12277.8) ,  bu t  varyin g 
th e contingenc y betwee n pil l  B  an d th e outcom e di d no t 
affec t  judgment s o f  eithe r  A  o r  A B (Figur e 2) . 

The result s o f  Experimen t  1  ar e consisten t  wit h a 
configura l  model .  Varyin g th e contingenc y o f  an y elementa l 
ti-eatment  ha d n o affec t  o n judgment s o f  th e othe r  elementa l 
treatmen t  o r  o f  th e compound .  Judgment s o f  th e relation 
betwee n th e A B compoun d an d th e outcom e remaine d 
constan t  acros s conditions ,  neve r  ̂ proachin g th e sim i  o f 
th e normativ e contingencie s betwee n it s constituen t 
element s an d th e outcome ,  whic h varie d systematicall y fro m 
.6 t o -. 2 amon g conditions . 

Experiment 2 

Associativ e account s specif y tha t  generalizatio n fro m th e 
constituen t  element s shoul d affec t  respondin g t o th e 
compound.  Althoug h n o evidenc e fo r  suc h generalizatio n 
was foun d i n Experimen t  1 ,  i t  coul d b e becaus e th e element s 
wer e ver y differen t  firom  on e another .  I n Experimen t  2 ,  a 
common elemen t  C  wa s adde d t o creat e th e AC+ ,  ABC -
discriminatio a Th e additio n o f  C  increase s th e similarit y 
betwee n th e tw o predictors ,  an d th e likelihoo d tha t  changin g 
th e A C contingenc y wil l  influenc e judgment s o f  AB C 
throug h generalizatio a Also ,  althoug h th e contingenc y 
betwee n B  an d th e outcom e i n Experimen t  1  wa s eithe r  0  o r 

814 



-.5 ,  judgment s remaine d consistentl y positiv e wit h mea n 
termina l  judgment s o f  approximatel y .34 .  Th e curren t 
e;q)erimen t  addresse s th e exten t  t o whic h thi s finding  i s 
relate d t o a  limitatio n o f  th e experimenta l  tas k used . 

The five  differen t  predictor s i n thi s experimen t  were : 
ABC,  A C ,  A ,  B ,  an d C .  Th e contingencie s betwee n thes e 
predictor s an d th e outcom e wer e presente d i n a  2  X  2 
factoria l  design ,  wit h A C an d A  th e onl y treatment s varyin g 
systematicall y acros s condition s (Tabl e 1) .  Th e contingenc y 
betwee n A C an d th e outcom e wa s eithe r  . 6 [P(0|AC )  =  .8 , 
P(0|~AC )  =  .2] ,  o r  . 3 [P(0|AC )  =  .65 ,  P(0|~AC )  =  .35] ,  Th e 
contingenc y betwee n A  an d th e outcom e wa s yoke d wit h th e 
contingenc y betwee n C  an d th e outcom e a s follows :  whe n 
Ap fo r  A  wa s -.3 4 [P(0|A )  =  .46 ,  P ( O h A )  =  .8 ]  A p fo r  C 
was .5 5 [P(0|C )  =  .76 ,  P(0|~C )  =  .21] ,  whe n A p fo r  A  wa s -
.3 6 [P(0|A )  =  .42 ,  P ( O h A )  =  .78 ]  A p fo r  C  wa s .5 2 [P(0|C ) 
= .71 ,  P(0|~C )  =  .19] ,  whe n A p fo r  A  wa s .5 5 [P(0|A )  =  .76 , 
P(0|~A )  =  .21 ]  A p fo r  C  wa s -.3 4 [P(0|C )  =  .46 ,  P(0|~C )  = 
.8] ,  whe n A p fo r  A  wa s .5 2 [P(0|A )  =  .71 .  P(0|~A )  =  .19 ] 
Ap fo r  C  wa s -.3 6 [P(0|C )  =  .42 ,  P ( O K )  =  .78] .  Th e tw o 
level s o f  th e positiv e an d o f  th e negativ e contingencie s fo r 
bot h A  an d C  wer e considere d equivalen t  fo r  purpose s o f 
statistica l  analysi s an d imerpretation ,  thu s yieldin g on e leve l 
of  A  a t  .5 4 (wit h C  a t  -.35) ,  an d anothe r  leve l  o f  A  a t  .3 5 
(wit h C  a t  .54) .  Th e contingenc y betwee n A B C an d th e 
outcom e remaine d constan t  a t  -.3 4 [P(0|ABC )  =  .2 , 
P(0|~ABC )  =  .54] ,  an d th e contingenc y betwee n B  an d th e 
outcom e remaine d constan t  a t  0  [P(0|B )  =  .5 ,  P(0|~B )  =  .5] , 
acros s conditions . 

Method 

Participant s Twenty-fou r  undergraduat e student s (2 1 
females ,  3  males ;  mea n ag e =  2 4 years )  wer e recruite d a t  th e 
Universit y o f  Ottawa .  Afte r  2 4 participant s wer e tested ,  on e 
perso n wa s chose n randoml y an d awarde d a  $5 0 prize . 

Apparatus and Stimuli The ^paratus and stimuU were the 
same a s i n Experimen t  1 ,  excep t  fo r  th e additio n o f  a  blu e 
pill . 

Procedure The procedure used in Experiment 1 was 
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Figur e 3 .  Judgment s o f  predictor s b y th e contingenc y 
fo r  A C ,  whe n th e contingenc y fo r  A  wa s .54 . 
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Figiu- e 4 .  Judgment s o f  predictor s b y th e contingenc y 
fo r  A C ,  whe n th e contingenc y fo r  C  wa s .54 . 

modified to acconmiodate five predictors on the response 
screen .  Durin g th e instructio n phase ,  participant s wer e 
shown th e icon s fo r  five  possibl e treatment s (re d alone , 
gree n alone ,  blu e alone ,  re d an d blu e together ,  an d re 4 
green ,  an d blu e together) .  Trial s di d no t  includ e treatment s 
fo r  whic h participant s wer e no t  aske d t o mak e judgments . 
For  example ,  B C wa s no t  a  possibl e treatmen t  type .  I n th e 
practic e trial ,  th e contingenc y fo r  A  wa s . 5 [P(0|A )  =  .75 , 
P(01~A )  =  .25] ,  th e contingenc y fo r  B  wa s -. 5 [P(0|B )  = 
.25 ,  P(0|~B )  =  .75] ,  th e contingenc y fo r  C  wa s . 5 [P(0|C )  = 
.75 ,  P(0|~C )  =  .25] ,  th e contingenc y fo r  th e A C compoun d 
was . 5 [P(0|AC )  =  .75 ,  P ( O h A C )  =  .25] ,  an d th e 
contingenc y fo r  th e A B C compoun d wa s 0  [P(0|ABC )  =  .5 , 
P ( O h A B C)  =  .5] . 

Results and Discussion 

The judgment s wer e analyze d accordin g t o a  within-subjec t 
factoria l  analysi s o f  varianc e wit h th e contingenc y o f  A C 
(A p =  . 6 o r  .3) ,  th e contingenc y o f  A  (A p =  -.3 5 o r  .54) , 
stimulu s judge d (A ,  B ,  C ,  A C ,  A B C ) ,  an d judgmen t  ( 1 t o 
10)  a s sources .  Ther e wer e mai n effect s o f  A C (F i ^  =  6.92 , 
M SE =  8156.59) ,  an d stimul i  (F4.9 2 =  60.69 ,  M S E = 
21605.39) .  Th e analysi s als o reveale d interaction s betwee n 
A C an d judgmen t  (̂9,20 7 =  6.56 ,  M S E =  533.25) ,  A C an d 
stimul i  (F4,9 2 =  10.75 ,  M S E =  6861.58) ,  A  an d stimul i  (̂4,9 2 
= 75.95 ,  M S E =  10280.18) ,  an d judgmen t  an d stimul i 
(F36.82 8 =  14.51 ,  M S E =  673.92) .  Three-wa y interaction s 
wer e foun d betwee n A C ,  judgment ,  an d stimu h (F36,82 8 = 
1.44 ,  M S E =  638.77) ,  an d betwee n A ,  judgment ,  an d stimul i 
(F36.82 8 =  11-65 ,  M S E =  671.08) .  Finally ,  th e four-wa y 
interactio n betwee n th e variable s wa s reliabl e (Fjgga g =  2.81 , 
^52: = 640.4) . 

Plarme d comparison s wit h Bonferron i  correctio n wer e 
use d t o examin e th e four-wa y interaction .  Varyin g th e 
contingenc y betwee n A C an d th e outcom e firom  . 6 t o . 3 di d 
not  affec t  judgment s o f  A B C ( p >  .8) .  Similarly ,  change s i n 
tiie  contingenc y betwee n A  an d th e outcom e fi-om  -.3 5 t o 
.5 4 di d no t  affec t  judgment s o f  A B C ( p >  .3) .  Change s i n A p 
fo r  A C affecte d judgment s o f  A  i n condition s whe n A  wa s 
involve d i n a  positiv e contingenc y wit h th e outcom e (F1.2 3 = 
13.72 ,  M S E =  8736.4) ,  suc h tiiat  judgment s o f  A  wer e lowe r 
when A p fo r  A C wa s . 6 tha n whe n A p fo r  A C wa s . 3 (Figur e 
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3) .  Similarly ,  change s i n A p fo r  A C afifecte d judgment s o f  C 

i n condition s whe n C  wa s involve d i n a  positiv e 

contingenc y wit h th e outcom e (Fi a =  22.72 ,  A/S E = 
7556.6) ,  suc h tha t  judgment s o f  C  wer e lowe r  whe n A p fo r 
A C wa s . 6 tha n whe n A p fo r  A C wa s . 3 (Figur e 4) . 

The result s o f  Experimen t  2  ar e agai n mor e consisten t 
wit h a  configura l  model .  Althoug h participant s reliabl y 

discriminate d th e tw o level s o f  contingenc y betwee n A C 

and th e outcome ,  judgment s o f  A B C remaine d constan t 
acros s conditions .  Similarly ,  varyin g th e contingenc y 
betwee n A  an d th e outcom e ha d n o affec t  o n judgment s o f 
ABC.  Further ,  i n th e presenc e o f  a  compoun d predicto r  wit h 
a moderat e positiv e contingenc y wit h th e outcom e (i.e. ,  AC , 
Ap =  .6) ,  judgment s o f  a  slightl y weake r  one-elemen t 
predicto r  (i.e. ,  eithe r  A  o r  C ,  A p =  .54 )  wer e reliabl y 
suppressed .  Thi s resul t  i s  suggestiv e o f  a  for m o f 
overshadowin g (Baker ,  Mercier ,  Vallee-Tourangeau ,  Frank , 
& Pan ,  1993) .  Finally ,  th e negativ e judgment s obtaine d i n 

thi s experimen t  preclud e th e possibilit> '  tha t  participant s 
completin g th e experimenta l  tas k fai l  t o us e th e negativ e 
portio n o f  th e respons e scale . 

Experiment 3 

I n thi s experiment ,  participant s wer e aske d t o mak e 
judgment s o f  predictor-outcom e contingenc y i n th e contex t 
of  a  feature-negativ e discriminatio n unde r  tw o degree s o f 
similarity .  I n a  conditio n wit h relativel y lo w similarity , 
participant s judge d a  compoun d predicto r  wit h tw o element s 
(AB) ,  a s wel l  a s it s constituen t  element s ( A an d B) ,  a t  tw o 
level s o f  A .  Th e contingenc y betwee n A  an d th e outcom e 
was eithe r  . 6 [P(0|A )  =  .8 ,  P(0|~A )  =  .2] ,  o r  . 3 [P(0|A )  = 
.65 ,  P(0|~A )  =  .35] .  Th e contingenc y betwee n A B an d th e 
outcom e remaine d constan t  a t  -.3 4 [P(0|AB )  =  .2 , 
P(0|~AB )  =  .54 ]  acros s level s o f  A .  I n a  conditio n wit h 
highe r  similarity ,  participant s mad e judgment s o f  a  thre e 
elemen t  compoun d predicto r  (ABC) ,  a  tw o elemen t 
compound (AC) ,  an d a  singl e predicto r  (B) ,  a t  tw o level s o f 
AC.  Th e contingenc y fo r  A C wa s eithe r  . 6 [P(0|AC )  =  .8 , 
P(OhAC)  =  .2] ,  o r  . 3 [P(0|AC )  =  .65 ,  P(0|~AC )  =  .35] .  Th e 
contingenc y fo r  A B C remaine d constai U a t  -.3 4 [P(0|ABC ) 
= .2 ,  P(0|~ABC )  =  .54 ]  aaos s level s o f  AC .  Th e 
contingenc y fo r  B  remaine d constan t  a t  0  rP(0|B )  =  .5 , 
P(0|~B )  =  .5) ]  acros s al l  fou r  experimenta l  condition s 
(Tabl e 1) .  Pearce' s configura l  mode l  (1994 )  predict s tha t  a n 
AC+,  ABC -  discriminatio n wil l  b e acquire d a t  a  slowe r  rat e 
tha n a n A+ ,  AB -  discriminatio n becaus e th e amoun t  o f 
generalizatio n i s directl y proportiona l  t o th e similarit y 
betwee n predictors .  Conversely ,  a n elementa l  mode l 
predict s a  faste r  discriminatio n o f  A C + ABC -  becaus e A C + 
trial s wil l  resul t  i n a  ne t  gai n i n associativ e strengt h greate r 
tha n tha t  o n A + trials . 

Method 

Participant s Twenty-fou r  undergraduat e student s (1 9 
females ,  5  males ;  mea n ag e =  2 1 years )  participated .  Afte r 
24 participant s wer e tested ,  on e perso n wa s chose n 
randoml y an d awarde d a  $5 0 prize . 

Apparatus and Stimuli The apparatus and stimuli were the 
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Figure 5. Judgments of predictors by 

th e contingenc y fo r  A/A C 

same a s i n Experimen t  2 . 

Procedure The procedure was generally the same as in 
Experimen t  2 ,  excep t  tha t  i n tw o conditions ,  treatment s 
consiste d o f  eithe r  a  red ,  a  green ,  o r  re d an d gree n pill s 
togethe r  wherea s i n th e othe r  tw o conditions ,  treatment s 
consiste d o f  eithe r  re d an d blu e pill s  together ,  red ,  gree n an d 
blu e pill s  together ,  o r  a  gree n pill .  On e practic e o f  eac h typ e 
was administered ,  alway s begimiin g wit h lo w similarity .  I n 
th e lo w similarit y practic e trial ,  th e contingenc y fo r  A  wa s 
. 5 [P(0|A )  =  .75 ,  P(0|~A )  =  .25] ,  th e contingenc y fo r  B  wa s 
-. 5 [P(0|B )  =  .25 ,  P(0|~B )  =  .75] ,  th e contingenc y fo r  th e 
AB compoun d wa s 0  [P(0|AB )  =  .5 ,  P(0|~AB )  =  .5] .  to  th e 
hig h similarit y practic e trial ,  th e contingenc y fo r  th e A C 
compound wa s . 5 [P(0|AC )  =  .75 ,  P(0|~AC )  =  .25] ,  th e 
contingenc y fo r  B  wa s -. 5 [P(0|B )  =  .25 ,  P(0|~B )  =  .75] , 
and th e contingenc y fo r  th e A B C compoun d wa s 0 
[P(0|ABC )  =  .5 ,  P(OhABC )  =  .5] . 

Results and Discussion 

A within-subjec t  analysi s o f  varianc e wit h factor s o f 
similarit y (low ,  high) ,  contingenc y fo r  constituen t  A/A C 
(A p =  .6 ,  o r  .3) ,  stimulu s judge d (A/AC ,  B ,  an d AB/ABC) , 
and judgmen t  ( 1 t o 10 )  reveale d mai n effect s o f  stimul i 
(F2.4 6 =  35.37 ,  M S E =  19717.89) ,  an d judgmen t  (Fs ^  = 
33.97 ,  M S E =  576.36) .  Th e analysi s als o reveale d two-wa y 
interaction s betwee n A/A C an d stimul i  (Fx̂ e ~  23.68 ,  M S E 
= 1308.68) ,  A/A C an d judgmen t  (F9;20 7 =  4.59 ,  M S E = 
307.4) ,  an d stimul i  an d judgmen t  (Fig.̂ u =  16.38 ,  M S E = 
430.25) .  Contrar y t o th e prediction s o f  Pearce' s (1987 ; 
1994)  configiua l  model ,  ther e wa s n o effec t  involvin g 
similarity . 

Plaime d comparison s wit h Bonferron i  correctio n reveale d 
tha t  participant s discriminate d betwee n th e level s o f  A/A C 
(Fi,2 3 =  28.1 ,  M S E =  2780.43) ,  an d tha t  changin g A p fo r 
A/A C ha d n o efifec t  o n judgment s o f  an y othe r  predictor s 
(Figur e 5) .  Thes e result s ar e consisten t  wit h a  configura l 
vie w o f  stimuli .  However ,  the y ar e no t  entirel y consisten t 
wit h Pearce' s (1994 )  configura l  mode l  becaus e th e lac k o f 
effec t  o f  similarit y ca n onl y occu r  i f  generalizatio n o f 
associativ e strengt h amon g predictor s i s neghgible . 
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G e n e r a l  Discussio n 

The result s o f  thre e experiment s strongl y indicat e tha t 
peopl e proces s compoun d predictor s a s uniqu e cues , 
independen t  o f  th e element s tha t  constitut e them .  Thi s i s 
consisten t  wit h a  configura l  associativ e mode l  suc h a s 
Pearce' s (1994) .  Pearce' s mode l  als o consider s 
generalizatio n amon g predictor s t o contribut e significantl y 
t o discrimination s thu s predictin g slowe r  acquisitio n whe n 
discriminativ e stimu U ar e mor e simila r  t o on e another .  Thi s 
reasonabl y intuitiv e predictio n wa s no t  verifie d here , 
implyin g that ,  a t  a  minimum ,  th e extensio n o f  Pearce' s 
model  t o contingenc y judgment s require s th e abandonmen t 
of  th e hig h generalizatio n assumptio a Th e lac k o f 
differentia l  discriminatio n spee d associate d wit h similarit y 
among stimul i  coul d b e accoimte d fo r  b y a n elementa l 
associativ e mode l  wit h th e assimiptio n tha t  th e salienc e o f  a 
compound predicto r  i s significantl y large r  tha n th e salienc e 
of  th e individua l  predictor s o f  whic h i t  i s  composed .  Thi s 
assumptio n i s partl y supporte d b y th e result s o f  Experimen t 
2 indicatin g overshadowin g b y a  compoun d predicto r  o f  on e 
of  it s  elements .  However ,  th e elemeitta l  vie w i s s o strongl y 
contradicte d b y ou r  cor e finding,  th e thre e time s reproduce d 
demonstratio n o f  th e uniquenes s o f  configura l  cues ,  tha t  w e 
must  rejec t  i t  i n favo r  o f  a  modified ,  lo w generaUzation , 
configura l  associativ e model . 

Acknowledgments 

Thi s researc h wa s supporte d b y scholarship s from  th e Fond s 
pour  l a Formation s d e Chercheur s e t  I'aid e a  l a Recherch e 
du Qud)e c an d th e Ontari o Graduat e Scholarshi p Progra m 
t o Luig i  Pasto ,  ar d a n operatin g gran t  fi-om  th e Natura l 
Science s an d Engineerin g Researc h Counci l  o f  Canad a t o 
Pierr e Mercier . 

References 

Allan ,  L .  G .  (1993) .  H u m a n contingenc y judgments :  Rul e 
base d o r  associative ? Psychologica l  Bulletin ,  114 ,  435 -
448 . 

Allan ,  L .  G .  (1980) .  A  not e o n th e measuremen t  o f 
contingenc y betwee n tw o binar y variable s i n judgmen t 
tasks .  Bulleti n o f  th e Psychonomi c Society ,  15 ,  147-149 . 

Baker ,  A .  G. ,  Mercier ,  P. ,  Vallee-Tourangeau ,  F. ,  Frank ,  R. , 
& Pan ,  M .  (1993) .  Selectiv e association s an d causalit y 
judgments :  Ptesenc e o f  a  stron g causa l  facto r  ma y reduc e 
judgment s o f  a  weake r  one .  Journal  o f  Experimenta l 
Psychology :  Learning ,  Memory ,  an d Cognition ,  19 ,  414 -
432. 

Dickinson ,  A. ,  Shanks ,  D .  R ,  &  Evenden ,  J .  (1984) . 
Judgment  o f  act-outcom e contingency :  Th e rol e o f 
selectiv e attributioi L Quarterl y Journa l  o f  Experimenta l 
Psychology ,  36A ,  29-50 . 

Jenkins ,  H .  M. ,  &  Ward ,  W .  C .  (1965) .  Judgmen t  o f 
contingenc y betwee n response s an d outcomes . 
Psychologica l  Monographs ,  7 9 (1 ,  whol e No .  594) . 

Mackintosh ,  N .  J .  (1975) .  A  theor y o f  attention :  Variation s 
i n th e associabilit y  o f  stimul i  wit h reinforcement . 
Psychologica l  Review ,  82,276-298 . 

Pearce ,  J .  M (1994) .  Similarit y an d discrimination :  A 
selectiv e revie w an d a  connectionis t  model .  Psychologica l 
Review ,  101 ,  587-607 . 

Pearce ,  J .  M (1987) .  A  mode l  fo r  stimulu s generaUzatio n i n 
Pavlovia n conditioning .  Psychologica l  Review ,  94 ,  61-73 . 

Pearce ,  J .  M ,  &  Hall ,  G .  (1980) .  A  mode l  o f  Pavlovia n 
learning :  Variation s i n th e effectivenes s o f  conditione d 
but  no t  o f  unconditione d stimuli .  Psychologica l  Review , 
87 ,  532-552 . 

Pearce ,  J .  M. ,  &  Redhead ,  E .  S .  (1993) .  Th e influenc e o f  a n 
irrelevan t  stimulu s o n tw o discriminations .  Journa l  o f 
Experimenta l  Psychology :  Anima l  Behavio r  Processes , 
19,180-190 . 

Rescorla ,  R .  A .  (1997) .  Summation :  Assessmen t  o f  a 
configura l  theory .  Anima l  Learnin g &  Behavior ,  25 ,  200 -
209 . 

Rescorla ,  R .  A .  (1973) .  Evidenc e fo r  uniqu e stimulu s 
accoun t  o f  configura l  conditioning .  Journa l  o f 
Comparativ e an d Physiologica l  Psychology ,  85 ,  331-338 . 

Rescorla ,  R .  A. ,  Grau ,  J .  W. ,  &  Durlach ,  P .  J .  (1985) . 
Analysi s o f  th e uniqu e cu e i n configura l  discriminations . 
Journal  o f  Experimenta l  Psychology :  Anima l  Behavio r 
Processes ,  11 ,  356-366 . 

Rescorla ,  R  A. ,  &  Wagner ,  A .  R .  (1972) .  A  theor y o f 
Pavlovia n conditioning :  Variation s i n th e effectivenes s o f 
reinforcemen t  an d non-reinforcemen t  I n A.H .  Blac k & 
W.F.  Prokas y (Eds.) ,  Classica l  Conditioning ,  II :  Curren t 
Theor y an d Research .  N e w York ,  N Y :  Appleton-Century -
Crofts . 

Siegel ,  S. ,  &  Allan ,  L .  G .  (1996) .  Th e widesprea d influenc e 
of  th e Rescorla-Wagne r  model .  Psychonomi c Bulleti n & 
/?ev/gw ,  5 ,  314-321 . 

Wagner ,  A .  R. ,  &  Rescorla ,  R .  A .  (1972) .  Inhibitio n i n 
Pavlovia n conditioning :  Applicatio n o f  a  theory .  I n R .  A . 
Boake s an d M .  S .  Hallida y (Eds.) ,  Inhibitio n an d 
Learning .  London :  Academi c Press . 

Wilson ,  P .  N. ,  &  Pearce ,  J .  M .  (1992) .  A  configura l  analysi s 
fo r  feature-negativ e discriminatio n learning .  Journa l  o f 
Experimenta l  Psychology :  Anima l  Behavio r  Processes , 
18,  265-272 . 

817 


	cogsci_1998_812-817



