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E x e m p l a r  c o m p e t i t i o n :  A  v a x i a t i o n o n c a t e g o r y 

l e a r n i n g i n t h e C o m p e t i t i o n M o d e l * 

Roman Taraban 

Departmen t  o f  Psycholog y 

tirmt@ttacs.ttu.ed u 

J.  M a r c o s Palacio s 

Compute r  Scienc e 

cjejp@ttac8.ttu.ed u 

Texa s Tec h Universit y 

Lubbock ,  T X 7940 9 

Abstrac t 

Two cue validity models for category learn-

in g wer e compare d t o th e exempla r  mode l  o f 

Medi n &  Schaffe r  (1978) .  Th e cu e vahdit y mod -

el s teste d fo r  th e us e o f  tw o cu e validit y mea -

sure s from  th e Competitio n Mode l  o f  Bate s & 

MacWhinne y (1982 ,  1987 ,  1989 )  ("reUabiUty " 

and "overal l  validity") ;  on e o f  thes e model s aA -

ditionall y teste d fo r  "rote "  association s betwee n 

item s an d categories .  Twenty-fou r  undergradu -

at e subject s learne d t o classif y pseudoword s int o 

tw o categorie s ove r  4 0 block s o f  trials .  Th e over -

al l  fit  o f  th e cu e validit y mode l  withou t  rot e as -

sociation s wci s poor ,  bu t  th e fit  o f  th e mode l 

tha t  include d thes e wai s neeirl y identica l  t o th e 

exempla r  mode l  {R ^  =  .8 9 V 3 .90) .  However , 

bot h cu e validit y model s faile d t o captur e dif -

ference s predicte d b y exempla r  similarity ,  bu t 

not  cu e validity ,  tha t  wer e apparen t  a s earl y a s 

th e first  bloc k o f  leeimin g trials .  Th e critica l  pa -

rameter s i n th e Medin-SchaiFe r  mode l  wer e fit 

as a  logarithmi c functio n o f  th e learnin g bloc k 

t o provid e a  unifor m accoim t  o f  leeimin g acros s 

th e 4 0 block s o f  trials .  Th e evidenc e tha t  w e 

provid e suggest s tha t  competitio n a t  th e leve l 

of  exemplar s shoul d b e considere d a s a  possibl e 

extensio n o f  th e Competitio n Model . 

'Thi s pape r  i s base d i n par t  upo n wor k supporte d b y 
th e Texa s Advance d Researc h Progra m unde r  Gran t  No . 
0216-44-582 9 t o th e firs t  author . 

Model s o f  categor y learnin g hav e appeare d 

i n a t  leas t  tw o distinc t  guises .  Independent -

cue m o d e h (Anderson ,  1991 ;  Beach ,  1964 ;  Reed , 

1972 ;  Rosc h &  Mervis ,  1975 )  posi t  th e summin g 

of  weighte d "evidence "  fo r  a  categor y derive d 

from  informatio n provide d b y individua l  cue s 

or  features .  Exempla r  model s (Kruschke ,  1992 ; 

Medi n &  Schaffer ,  1978 ;  Nosofsky ,  1984 )  usu -

eill y  requir e th e smalysi s o f  exemplar s int o sim -

ple r  components ,  bu t  comput e th e evidenc e fo r  a 

categor y o n th e basi s o f  between-tfe m similarity . 

Th e Competitio n Mode l  o f  Bate s an d 

MacWhinne y (1982 ,  1987 ,  1989 )  i s a n indepen -

dent  cu e mode l  tha t  ha s bee n quit e successfu l 

i n accoimtin g fo r  th e learnin g o f  natura l  lan -

guag e categories .  A n importan t  thesi s i n thi s 

model  i s  tha t  childre n an d adult s weigh t  cue s 

differentl y dependin g o n thei r  leve l  o f  learning . 

Thes e difference s ar e describe d throug h vari -

ous cu e validit y measure s tha t  asses s th e rela -

tiv e contributio n o f  a  cu e t o categor y selection . 

Taraban ,  McDonald ,  &  MacWhiimey ,  1989) ,  fo r 

instjmce ,  use d huma n an d compute r  simulatio n 

dat a t o argu e tha t  overal l  validit y provide s th e 

bes t  characterizatio n o f  cu e weight s earl y i n 

learning ;  late r  i n learnin g th e weight s ar e bes t 

describe d b y reliabilit y an d the n b y a  least-mea n 

square s solution .  McDonal d &  MacWhinne y 

(1991 )  hav e provide d evidenc e fo r  ezirl y us e o f 

overal l  validit y an d late r  rehanc e o n conflic t  va -

lidity . 
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Althoug h th e Competitio n Mode l  provide s Ex\ t = J ^  a,- *  reliability, -  (1 ) 

th e bes t  curren t  accoun t  fo r  learnin g Unguis -  j ,  ̂  weighte d mode l  Uk e (1 )  sufficien t  fo r  de -

ti c categories ,  th e exempla r  vie w ha s no t  bee n ^̂ -̂̂ -̂ ^  categor y learning ? Clearl y i t  i s  not , 

explore d an d i t  i s  stil l  no t  know n whethe r  th e particularl y i f  th e categorie s ar e "non-linearly " 

Competitio n Mode l  coul d benefi t  fro m a n ex -  separable ,  a  conditio n whic h b y definitio n pre -

empla r  approach .  I n thi s pape r  w e ar e no t  con -  ^^^^^ ^  complet e learning .  MacWhinney ,  Lein -

cemed wit h th e standar d Competitio n Mode l  ^ach ,  Taraban ,  &  McDonal d (1989 )  discus s th e 

question s tha t  focu s o n shift s i n weight s o f  in -  possibiUt y tha t  cue-to-categor y association s lik e 

dependen t  cues .  Instea d w e se t  u p contrastin g thos e represente d i n (1 )  ar e supplemente d b y 

prediction s fo r  independent-cu e model s an d a n ..̂otg, .  association s o f  item s t o thei r  respectiv e 

exempla r  mode l  i n a  learnin g experimen t  t o tes t  category .  Th e Cu e +  Rot e mode l  discusse d i n 

whethe r  th e exempla r  mode l  provide s a  bette r  ĵ i s  pape r  i s identica l  t o (1) ,  excep t  tha t  th e su m 

fit  t o performanc e a t  an y stag e i n learning .  I n include s a n additiona l  produc t  (a ^  *  item )  tha t 

an experimenta l  setting ,  i t  i s  difficul t  t o system -  estimate s th e strengt h o f  associatio n o f  pseu -

aticall y explor e languag e learnin g wit h natura l  doword s t o thei r  respectiv e categories ,  wit h th e 

languag e materials ,  s o i n som e o f  thes e studie s ^^^ ^  ̂ f•^^ ^  ̂ ^ ^ ^  ̂ ^  1  ̂ ^  -̂ ^  associatio n t o it s 

th e experimenter s hav e resorte d t o usin g artifi -  ^^ ^  category ,  an d 0  fo r  it s  associatio n t o th e 

cia l  material s (e.g .  McDonal d &  MacWhinney ,  competin g category .  Doe s addin g a  paramete r 

1991) .  W e hav e adopte d th e sam e approac h i n f̂ ^  ̂^^ ^  association s rende r  th e reUabihtie s su -

th e presen t  stud y usin g a  ver y simpl e se t  o f  pseu -  pgrfluous ? Th e answe r  i s  "no. "  I f  subject s sim -

doword s fo r  whic h subject s learne d categor y la -  pj y  ̂ ^^^^ ^  ..p^^ j  associations "  ther e woul d b e 

bel s ove r  th e cours e o f  a  single ,  long ,  experimen -  „ ^  between-ite m diiference s i n fit  t o a  categor y 

session .  ^^ ^  typicality) ,  whic h is ,  i n general ,  unlikel y 

Thre e models :  C u e Validity ,  C u e +  fo r  categorie s an d no t  th e cas e fo r  ou r  stimuli , 

Rote ,  Exemp la r  a s describe d later . 

The Exempla r  mode l  presente d i n (2 )  i s th e 
ReliahUii y i s closel y relate d t o formulation s ^^ e use d i n Medi n &  SchafFe r  (1978) .  I n thi s 

i n Beac h (1964 )  an d Ree d (1972) .  Fo r  an y give n paper ,  (2 )  compute s th e overal l  similarit y o f  a n 

cue an d a  categor y X ,  reliabilit y  correspond s ite m t  t o a  categor y X .  Similarity{t,x )  =  ll»i , 

t o th e conditiona l  probabiUt y P{X\cue) .  I n th e ^jt h a n S i  fitted  fo r  eac h lette r  position ,  com -

Cue Validit y model ,  w e fit  on e paramete r  fo r  p^te s th e similarit y o f  a n ite m t  t o a  particu -

eac h lette r  positio n i n th e pseudowor d stimu U t o la r  categor y member  x .  A s i n Medi n &  Schaf -

allo w fo r  difference s i n attentio n t o cu e rehabil -  fey ^  s i  =  1  i f  lette n i n a :  an d i n t  match ,  an d 

itie s i n thos e positions .  A s indicate d i n (1) ,  th e q  <  ^ i  <  1  i f  the y mismatch .  I n th e test s 

"evidence "  fo r  som e categor y X  give n a  tes t  ite m don e b y Medi n &  Schaffe r  (1978) ,  independent -

t  i s  a  weighte d su m o f  cu e reUabilities .  Overal l  cu e model s tha t  di d includ e item-leve l  (rote )  in -

validit y correspond s t o th e produc t  o f  th e over -  formation  generall y di d no t  appea r  t o d o mor e 

al l  frequency  o f  a  cu e an d it s reliability .  I n th e poorl y tha n th e exempla r  model ,  motivatin g a 

contex t  o f  th e presen t  study ,  i t  i s  importan t  t o furthe r  examinatio n her e o f  bot h type s o f  mod -

poin t  ou t  tha t  th e overal l  frequenc y o f  eac h cu e gls . 

was 0.5 .  Thus ,  a  fitted  overa//va/i(ftt y  mode l  dif -  V  x  Si'̂ '̂ i ^  * ) 

fer s from a  reliabilit y  mode l  b y a  constan t  facto r  ^X\ t  =  y y Sim( t  z )  +  T ^  S i m U y ) 

-  i.e .  w e coul d fit  th e overal l  validit y mode l  di -  *  " 

rectl y fro m (1 )  b y simpl y multiplyin g eac h fitted  I n orde r  t o compar e th e models ,  w e chos e t o 

puamete r  b y 2 .  Thi s mccin s tha t  (1 )  shoul d giv e us e a n instantiatio n o f  Typ e V  stimul i  i n Shep -

a goo d accoun t  o f  a  substantici l  par t  o f  learn -  ard ,  Hovland ,  &  Jenkin s (1961) .  Thi s se t  wa s 

in g performance ,  base d o n curren t  Competitio n importan t  sinc e cu e vcilidit y cin d exempla r  sim -

Model  thinking .  ilarit y predic t  differen t  pattern s o f  performsmc e 
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Hig h •  corrac t 
Uadtu m •  correc t 
Low •  corrac l 
Low -  comMtln g 
Mediu m -  competin g 
Hig h -competin g 

Valu e f o 

Figur e 1 :  Overal l  similarit y value s fo r  stimul i  i n 

Tab l e 1 ,  usin g (2) . 

acros s th e learnin g trials .  First ,  a s s h o w n i n 

Figur e 1 ,  similarit y calculation s fo r  th e stim -

ul i  i n Tab l e 1  resul t  i n thre e g roups ,  wh ic h w e 

wil l  term ,  th e high- ,  medium- ,  an d low-simUarii y 

groups .  Th e stimiil i  fsil l  int o thes e thre e group s 

fo r  an y valu e o f  s  betwee n 0  an d 1 ,  wher e s  i s th e 

paramete r  estimate d fo r  (2 )  above .  A  sampl e 

set  o f  similaritie s i s show n i n Tabl e 1  fo r  «  =  ^ . 

On th e othe r  hand ,  th e su m o f  cu e validitie s fo r 

eac h ite m i n Tabl e 1 ,  fo r  o ^  =  0.33 ,  show s tha t 

cue validitie s resul t  i n onl y tw o distinc t  groups . 

Thi s i s tru e whethe r  th e cu e validit y measur e 

i s "reliability "  o r  "overal l  validity, "  a s expldne d 

above . 
Pseudo -  Categor y Overal l  ]CC'u e 

wor d Labe l  S i m Validit y 

zub 

zud 

zob 

vod 

vub 

vu d 

vob 

zod 

Jet s 

Jet s 

Jet s 

Jet s 

Shark s 

Shark s 

Shark s 

Shark s 

.7 0 (.30 )  .5 8 (.42 ) 

.6 4 (.36 )  .5 8 (.42 ) 

.6 4 (.36 )  .5 8 (.42 ) 

.5 1 (.49 )  .4 2 (.58 ) 

.7 0 (.30 )  .5 8 (.42 ) 

.6 4 (.36 )  .5 8 (.42 ) 

.6 4 (.36 )  .5 8 (.42 ) 

.5 1 (.49 )  .4 2 (.58 ) 

Tab l e 1 .  T h e overal l  similarities ,  usin g (2 )  Jin d 

s =  ^ ) ,  a n d cu e validities , 

fo r  th e item' s 

(usin g a i  =  0.33) ,  ar e 

category ;  th e valu e fo r  th e com -

petin g categor y i s  s h o w n i n parentheses . 

The crucia l  compariso n i n thi s experimen t 

was betwee n th e hig h similarit y  (zub ,  vub )  an d 

mediu m similarit y (zud ,  zob ,  vud ,  vob )  groups . 

Usin g th e estimate s show n i n Tabl e 1 ,  th e Exem -

pla r  mode l  predict s a  differenc e betwee n thes e 

groups ,  base d o n thei r  relativ e similarities .  Nei -

the r  th e Cu e Validit y mode l  no r  th e Cu e -/ -  Rot e 

model  predict s a  difference ,  and ,  i n fact ,  ther e 

i s n o se t  o f  parameter s fo r  thes e tw o model s 

tha t  coul d separat e th e item s int o th e hig h an d 

mediu m subsets .  I n thi s experimen t  w e teste d t o 

see whethe r  th e exempla r  mode l  provide d a  bet -

te r  fit  t o th e dat a tha n eithe r  o f  th e cu e validit y 

model s a t  an y poin t  i n learning . 

Method 

Subjects. Twenty-four undergraduates par-

ticipate d i n thi s experimen t  fo r  cours e credit . 

Stimuli .  Th e stimul i  ar e show n i n Tabl e 1 . 

Each categor y consiste d o f  4  three-lette r  pseu -

dowords ,  whic h wer e presente d t o subject s a s 

codename s fo r  gan g member s i n th e Jet s an d 

th e Sharks . 

Procedure .  Eac h subjec t  wa s presente d 

wit h 4 0 block s o f  trial s o n a n I B M A T clone , 

wit h th e pseudoword s appearin g i n rando m or -

der  withi n eac h block .  Subject s use d a  ratin g 

scal e o f  0- 9 t o indicat e membershi p fo r  bot h 

gang s -  i.e .  subject s rate d th e pseudowor d twic e 

on eac h trial .  Th e orde r  o f  rating s wa s ran -

dom.  Feedbac k wa s provide d afte r  eac h tria l 

t o indicat e th e correc t  gang .  Subject s wer e 

warne d tha t  earl y o n i n th e experimen t  the y 

woul d kno w littl e abou t  th e gan g membership , 

so the y shoul d avoi d extrem e ratings . 

Results 

Since subjects were instructed to use whole 

niunbe r  ratings ,  a  middl e ratin g (4.5) ,  importan t 

i n th e ejirl y  trials ,  wa s no t  availabl e t o them ,  an d 

subject s tende d t o begi n wit h rating s o f  5 .  I n 

orde r  t o conver t  th e rating s t o th e rang e 0-1 ,  t o 

correc t  fo r  th e artifac t  o f  th e ratin g sccJe ,  an d t o 

assur e tha t  th e su m o f  residual s i n th e analyse s 

was 0 ,  eac h ratin g wa s divide d b y 9  an d the n 

0.06 9 wa s subtracted . 
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I n th e curren t  experiment ,  item s shotil d elici t 

hig h rating s fo r  th e item' s ow n correc t  categor y 

and lo w rating s fo r  th e competin g category .  A n 

examinatio n o f  Tabl e 2  show s highe r  rating s fo r 

high -  v s mediimi -  v s low-similarit y item s fo r  th e 

items '  correc t  category ;  similarly ,  lowe r  rating s 

fo r  high -  v s medium -  v s low-similarit y item s fo r 

th e items '  competin g category .  A n A N O VA us -

in g Similarit y (high ,  medium ,  low) ,  Ratin g Typ e 

(eithe r  fo r  it s ow n categor y o r  fo r  th e competin g 

category) ,  an d Bloc k showe d a  significan t  effec t 

fo r  th e crucia l  2-wa y interactio n i n thes e data : 

Similarit y X  Ratin g Typ e [F(2,46 )  =  6.58 ,  p  < 

.004 ,  b y subjects ;  F(2,5 )  =  6.69 ,  p  <  .04 ,  b y 

items] .  Importantly ,  th e effec t  o f  th e 3-wa y in -

teractio n Wci s non-significan t  [F-value s <  1 ,  b y 

subject s an d items] .  Thi s suggest s tha t  ther e 

was a  significan t  differenc e betwee n th e high , 

medium,  an d lo w item s an d tha t  th e effec t  di d 

not  var y significantl y acros s th e block s o f  trials . 

One-<f/F-test s wer e use d t o verif y tha t  ther e wa s 

a significan t  differenc e betwee n th e mea n hig h 

and mea n mediu m rating s fo r  items '  ow n cate -

gor y (.7 0 v s .66 :  F(l,23 )  =  13.94 ,  p  <  .002 ,  b y 

subjects ;  F(l,4 )  =  9.14 ,  p  <  .04 ,  b y items) ,  an d 

betwee n th e mea n hig h an d meeu i  mediu m rat -

ing s fo r  items '  competin g categor y (.2 9 v s .33 : 

F(l,23 )  =  7.61 ,  p  <  .02 ,  b y subjects ;  F(l,4 )  = 

6.03 ,  p  =  .07 ,  b y items) .  A s i s eviden t  i n Ta -

bl e 2 ,  th e difference s betwee n rating s fo r  hig h 

and mediu m simileirit y  item s clearl y emerge s i n 

bloc k 1 ,  a t  leas t  fo r  items '  ow n category .  (Sub -

jects '  mea n rating s fo r  al l  th e block s cir e show n 

i n Figure s 3 A an d 3B. ) 

Correc t  categor y 

Overal l 

Bloc k 1 

Bloc k 2 

Competin g categor y 

Overal l 

Bloc k 1 

Bloc k 2 

Tabl e 2 :  Mea n ratings .  (High ,  medium ,  an d 

lo w group s ar e base d o n th e overal l  simileirit y 

estimate s i n Figur e 1. ) 

Fi t  t o models .  Eac h o f  th e model s wa s firs t 

assesse d o n a  block-by-bloc k basi s -  basically ,  4 0 

regressio n analyse s fo r  ecic h mode l  -  usin g th e 

Hig h 

.7 0 

.5 5 

.6 3 

.2 9 

.4 7 

.3 7 

M ed 

.6 6 

.5 0 

.4 7 

.3 3 

.4 7 

.5 3 

Lo w 

.6 2 

.4 1 

.4 6 

.3 7 

.5 9 

.5 2 

CLEtflDT E 
OJEVAIXIT Y 

h ' ^ ^ ' ^ ^ ^ H 
10 2 0 3 0 4 0 

Bloc k 

Figur e 2 :  Fi t  o f  th e thre e models . 

model s specifie d a t  (1) ,  (2 )  above .  Thi s wa s t o 

aUow fo r  th e mos t  libera l  fi t  o f  parameter s fo r 

eac h mode l  an d wa s equivalen t  t o 4 0 hypothet -

icz d experiment s fo r  whic h testin g woul d simpl y 

occu r  a t  th e n-t h bloc k afte r  n  -  1  block s o f 

trciining .  A  compariso n o f  th e thre e model s i s 

shown i n Figur e 2  i n term s o f  th e residua l  er -

ro r  i n th e analyse s don e fo r  eac h mode l  a t  eac h 

block .  Th e genera l  resul t  her e i s tha t  al l  thre e 

model s wer e quit e clos e eeirl y on .  Afte r  th e firs t 

5 blocks ,  th e Cu e Validit y mode l  bega n showin g 

a clea i  disadvantage ,  zin d generally ,  th e Exem -

plji r  mode l  showe d a  sligh t  advantag e ove r  th e 

Cue +  Rot e model . 

To provid e a  unifor m accotm t  o f  th e learn -

in g tha t  too k place ,  w e fi t  th e dat a fro m al l  4 0 

block s o f  trial s b y reinterpretin g eac h S i  from 

th e Exemplsu '  mode l  an d eac h a, -  from  th e Cu e 

-I -  Rot e mode l  a s th e logarithmi c functio n i n (3) , 

wit h constant i  definin g th e startin g vahi e fo r  th e 

redefine d variable ,  5, -  o r  Oi ,  an d IratC i  specify -

in g ho w quickl y i t  change s ove r  th e 4 0 block s o f 

trials .  Figure s 3 A an d 3 B sho w th e fitte d Ex -

empla r  model ,  wit h (3 )  substitute d fo r  th e «,s , 

superimpose d o n th e h\mia n data .  Th e overal l 

fi t  o f  th e mode l  wa s excellent ,  wit h R ^  =  .90 . 

The overal l  fi t  o f  th e Cu e +  Rot e mode l  (no t 

shown )  wa s similarl y ver y good ,  wit h R ^  =  .89 . 

Figure s 3 C an d 3 D sho w ho w th e reinterprete d 

Si  an d Oi  pzirameter s chang e ove r  th e 4 0 block s 

1143 



of  trials .  A n importan t  diagnosti c cheiracteristi c  validities .  Yet ,  i t  i s  no t  simpl y cu e validities , 

of  th e Cu e +  Rot e mode l  i s tha t  i t  mad e iden -  a s teste d i n th e Cu e Validit y model ,  tha t  ar e 

tica l  prediction s fo r  hig h im d mediu m similarit y bein g computed .  Rather ,  th e Exempla r  mode l 

items ,  fo r  eac h o f  th e 4 0 block s o f  trials .  A n ex -  goe s deepe r  t o uncove r  somethin g abou t  th e hu -

aminatio n o f  h u m a n performanc e i n Figure s 3 A m a n representation s tha t  cu e validitie s canno t 

an d 3 B show s tha t  thi s i s a  majo r  flaw  o f  th e capture . 

Cue +  Rot e model ;  th e Exempla r  Mode l  cor -  A t  thi s point ,  i t  i s  no t  clea r  ho w relevan t 

rectl y distinguishe s betwee n al l  thre e level s o f  thes e result s wil l  b e t o th e Competitio n Model , 

similarity .  whic h i s mean t  t o accoun t  fo r  children' s natu -

_ I  1  /u i  L ^  /'i \  ^ ^  languag e learning .  I t  coul d indee d b e th e 

*'  *  *  ^  )  \  )  cas e tha t  childre n d o ten d t o pic k u p indepen -

Discussio n *̂ ®" '  *̂ "® '  *"* ^  °̂ ® '  * ™ ® organiz e thes e int o a 
dominanc e hierarchy ,  a s suggeste d recentl y b y 

A majo r  focu s o f  recen t  wor k i n categoriza -  McDonal d &  MacWhinne y (1991) .  Give n th e 

tio n ha s bee n o n learning ,  an d a  compellin g in -  presen t  result ,  though ,  i t  woul d see m worthwhil e 

sigh t  ha s concerne d between-ite m similarity ,  si s t o conside r  th e notio n o f  competitio n from  th e 

first  describe d b y Medi n &  Schaffe r  (1978) .  A s perspectiv e presente d here . 

learnin g proceeds ,  th e s  pjiramete r  i n th e Ex -  Th e Exempla r  mode l  provide s a  mathemat -

empla r  mode l  goe s t o 0 .  Thi s reflect s a  reduc -  ica l  formulatio n fo r  categor y learning .  I t  pro -

tio n i n th e contributio n o f  store d item s tha t  ar e vide s som e insigh t  int o th e characteristic s o f  a 

"similar "  t o th e tes t  ite m o n th e categorizatio n proces s model ,  however ,  nothin g nesirl y ei s com -

outcome .  I n th e limit ,  th e influenc e o f  othe r  plet e a s a  blueprint .  A t  thi s poin t  i t  woul d 

item s i s nil .  Th e Cu e +  Rot e mode l  help s u s b e importan t  t o loo k a t  availabl e model s tha t 

t o distinguis h betwee n th e proces s i n th e Exem -  hav e i n recen t  test s demonstrate d a n excellen t 

pla r  mode l  ein d th e buildu p o f  rot e associations ,  abilit y  t o mode l  categor y learnin g problem s o f 

I f  the y wer e similar ,  w e migh t  expec t  th e tw o th e sor t  presente d here .  T w o model s tha t  w e 

model s t o converg e a t  som e poin t  i n learning ,  hav e i n min d ar e th e "backpropagation "  mode l 

bu t  the y clearl y d o no t  whe n on e use s th e high -  o f  MacWhinney ,  e t  al .  (1989 )  an d Kruschke' s 

an d medium-similarit y item s t o monito r  th e be -  A L C O V E (1992) .  Fro m ou r  curren t  perspectiv e 

havio r  o f  th e models .  w e ca n onl y speculat e tha t  th e abiUt y o f  mod -

A questio n tha t  ha s intereste d u s i s ho w th e el s i n thi s clas s t o eflfectivel y mode l  hiuna n dat a 

thre e s  value s tha t  w e fit  i n Figur e 3 C contribut e m a y depen d cruciall y o n th e characteristic s o f 

t o th e categorizatio n rating .  A  cursor y examina -  "hidde n imits"-i.e .  tha t  par t  o f  th e mode l  tha t 

tio n o f  th e distributio n o f  th e lette r  value s i n th e play s a  majo r  rol e i n interna l  representation s 

secon d an d thir d position s show s th e reliabilit y  tha t  th e mode l  processes . 

(conditiona l  probability )  o f  thes e lette r  value s t o *  i  i  j  a 
,  « -  .  ,  , .  M ,  1 ,  .  ,  ,  A c k n o w l e d g m e n t s 
be 0. 5 -  I.e .  the y ar e distribute d equall y i n bot h 
categories .  Th e first  lette r  positio n i s th e onl y W e ar e indebte d t o Jerr y Myer s an d Stev e Dopkin s 
informativ e one .  Interestingly ,  whe n w e com -  fo r  som e o f  th e origina l  idea s fo r  thi s researc h an d t o 

pute d th e predicte d rating s usin g onl y th e fitted  Yianni s Vourtsanis ,  an d Vi r  Phoh a fo r  helpfu l  discus -

Exempla r  mode l  parameter s fo r  th e secon d an d sions .  W e woul d als o lik e t o than k Sandr a Douglas , 

thir d lette r  positions ,  the y wer e uniforml y 0. 5 Chri s McGee ,  Mukes h Rohatgi ,  an d Mar k Stepha n 

fo r  eac h ite m i n eac h block .  Thi s mean s tha t  fo r  hel p i n organizin g an d runnin g th e experimen t 

th e wor k i n th e Exempla r  mode l  i s bein g don e an d i n analyzin g th e data .  Finally ,  ou r  thank s t o Bo b 

by th e first  lette r  position .  Thi s i s somewha t  Bell ,  Bria n MacWhinney ,  Jane t  McDonald ,  Jerr y 

striking ,  sinc e i t  show s tha t  th e Exempla r  mode l  Myers ,  Glen n Nakamura ,  an d tw o anonymou s con -

i s full y  consisten t  wit h prediction s abou t  cu e in -  ferenc e reviewer s fo r  helpfu l  comment s o n a n earlie r 

formativenes s tha t  woul d b e m a d e base d o n cu e draf t  o f  thi s paper . 
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Figur e 3 :  A :  Dat a ein d mode l  fo r  correc t  category ;  B :  dat a an d mode l  fo r  competin g category ;  C : 

plo t  o f  change s i n paraunete r  value s fo r  Exempla r  Model ;  D :  plo t  o f  parameter s fo r  Cu e +  Rot e 

Model . 
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