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I n man y domains ,  cue s ar e onl y partiall y  valid ,  probabilis -
ti c  predictor s o f  outcomes .  I n medica l  diagnosis ,  fo r  exam -
ple ,  symptom s ar e usuall y onl y probabilisticall y vali d indica -
tor s o f  variou s diseases .  Differen t  cue s ca n hav e differen t  va -
liditie s fo r  differen t  outcomes ,  e.g. ,  feve r  i s a  relativel y goo d 
indicato r  o f  flu,  wherea s sor e elbo w i s a  relativel y poo r  in -
dicato r  o f  flu.  Previou s researc h b y man y experimenter s ha s 
show n tha t  peopl e ca n lear n abou t  th e relativ e validit y o f  var -
iou s cues ,  an d peopl e ca n utiliz e th e cue s t o a n exten t  corre -
spondin g wit h th e relativ e validity .  Th e correspondenc e i s or -
dinal ,  however ,  no t  linea r  o r  optimal .  I n particular ,  people' s 
utilizatio n o f  a  partiall y  vali d cu e i s inversel y relate d t o th e 
validit y o f  othe r  availabl e cues .  Thi s "overshadowing "  o f  a 
les s vali d cu e b y a  mor e vali d cue ,  als o know n a s "cu e com -
petition, "  ha s bee n documente d i n a  numbe r  o f  specie s an d 
i n a  numbe r  o f  differen t  experimenta l  paradigm s i n humans . 
Previou s researc h ha s als o show n tha t  mor e salien t  cue s ca n 
overshado w les s salien t  cue s o f  equa l  validity .  I t  ha s als o bee n 
show n tha t  peopl e ca n utiliz e probabilisti c  informatio n fro m 
non-linea r  combination s o r  configuration s o f  cues ,  bu t  utiliza -
tio n o f  suc h configura l  informatio n i s les s tha n utilizatio n o f 
equall y vali d componen t  cue s (e.g. ,  Edgell ,  Castellan ,  Roe , 
Barnes ,  Ng .  Bright ,  &  Ford ,  1996) . 

A numbe r  o f  theorist s hav e trie d t o addres s thes e findings , 
but  non e ha s provide d a  detaile d mode l  tha t  ha s als o closel y 
fi t  experimenta l  data .  Severa l  connectionis t  model s o f  asso -
ciativ e learning ,  i n particular ,  hav e faile d t o fit  thes e phenom -
ena (Edgel l  e t  al. ,  1996) .  I n fact ,  i t  ha s bee n prove n tha t  a  cer -
tai n clas s o f  connectionis t  model s canno t  exhibi t  overshadow -
in g o r  cue-competitio n afte r  asymptoti c trainin g (Busemeyer , 
Myung ,  &  McDaniel ,  1993) . 

We conducte d ne w experiments ,  wit h huma n participants , 
replicatin g an d extendin g previou s researc h o n overshadow -
ing .  Ou r  first  se t  o f  experiment s examine d th e effec t  o f  other -
cu e validit y o n cu e utilization .  W e measure d utilizatio n o f  a 
binary-value d cu e tha t  ha d a  fixed  validity ,  unde r  a  numbe r  o f 
conditions .  Ou r  experiment s use d carefull y counter-balance d 
cues ,  consisten t  acros s conditions ,  unlik e som e previou s re -
search .  I n on e conditio n th e cu e occurre d b y itself ,  withou t 
competin g cues .  I n anothe r  condition ,  a  secon d cu e occurre d 
but  ha d zer o validity .  I n a  thir d condition ,  th e secon d cu e ha d 
equa l  validity ,  an d i n a  fourt h conditio n th e secon d cu e ha d 
greate r  validity .  Ou r  dat a showe d th e classi c overshadowin g 
effec t  o f  th e secon d dimension ,  tha t  is ,  utilizatio n o f  th e fixed-
validit y dimensio n decline d a s th e validit y  o f  th e othe r  dimen -
sio n increased . 

I n othe r  experiments ,  w e investigate d th e effec t  o f  differ -

entia l  salienc e o n utilization ,  whe n a  secon d cu e eithe r  i s o r  i s 
not  present .  W e foun d tha t  whe n a  cu e i s presente d b y itself , 
ther e i s a  smal l  effec t  o f  salienc e o n it s utilization ,  bu t  whe n 
th e sam e cu e i s presente d wit h a  secon d cu e o f  zer o validity , 
th e salienc e ha s a  larg e effec t  o n utilization .  Thes e ne w result s 
put  additiona l  constraint s o n an y mode l  o f  utilization . 

We successfull y  fit  th e dat a wit h a n extende d versio n o f  th e 
exemplar-base d connectionis t  model ,  A L C O V E (Kruschke , 
1992) .  Thre e aspect s o f  th e mode l  ar e importan t  fo r  fitting 
th e data :  First ,  th e mode l  rapidl y shift s limited-capacit y at -
tentio n acros s cues ,  i n respons e t o error .  Thi s reallocatio n 
of  attentio n cause s mor e vali d o r  mor e salien t  dimension s t o 
pul l  attentio n awa y fro m les s vali d dimensions .  Second ,  th e 
model  use s a n exemplar-base d interna l  representation ,  whic h 
permit s th e mode l  t o lear n abou t  configura l  information ,  bu t 
les s effectivel y tha n componen t  cu e information .  Third ,  th e 
model  anneal s (i.e. ,  decreases )  it s associativ e learnin g rate s 
and attentio n shif t  rates ,  whic h i s computationall y appropri -
at e fo r  probabilisti c  environments .  Al l  thre e propertie s o f  th e 
model  ar e direc t  formalization s o f  thre e correspondin g psy -
chologica l  principles :  Learner s rapidl y shif t  limited-capacit y 
attentio n i n respons e t o error ,  learner s ca n encod e exemplar s 
or  combination s o f  cues ,  an d learner s sto p o r  decelerat e leam -
in g whe n the y ar e i n probabilisti c  environment s wit h firequent, 
uncontrollabl e errors . 
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