
Ana log i ca l  ve rsu s R u l e - b a s e d Classification ' 

Willia m D .  Wat tenmaker ,  Heathe r  L . 

M c Q u a i d ,  an d Stephani e J .  Schwert z 

Universit y o f  Pittsburg h 

E)epartfnen t  o f  Psychology / 

Learnin g Researc h an d Developmen t  Cente r 

3939 O'Har a S l 

Pittsburgh ,  P A 1526 0 

w d w@ vms. c is.piu.ed u 

Abstrac t 

Classification models have implicitly assumed that 

th e natur e o f  th e representatio n tha t  emerge s fro m 

encodin g wil l  determin e th e typ e o f  classificatio n 

strateg y tha t  wil l  b e used .  Thes e experiments , 

however ,  demonstrat e tha t  difference s i n classificatio n 

p)erformanc e ca n occu r  eve n whe n differen t  transfe r 

strategie s operat e o n identica l  representations . 

Specifically ,  a  serie s o f  example s wa s presente d unde r 

incidenta l  concep t  learnin g conditions .  Whe n th e 

encodin g tas k wa s completed ,  subject s wer e induce d 

t o mak e transfe r  decision s b y analog y t o store d 

informatio n o r  t o searc h fo r  an d appl y rules .  Acros s 

fou r  experiments ,  a n analogica l  transfe r  mod e wa s 

foun d t o b e mor e effectiv e tha n a  rule-base d transfe r 

mode fo r  preservin g co-occurrin g feature s i n 

classificatio n decisions .  Thi s resul t  hel d acros s a 

variet y o f  categor y structure s an d stimulu s materials . 

I t  wa s difficul t  fo r  subject s wh o adopte d a n analyti c 

transfe r  strateg y t o tes t  hypothese s an d identif y 

regularitie s tha t  wer e embedde d i n store d instances . 

Alternatively ,  subject s wh o adopte d a n analogica l 

strateg y preserve d featur e covariation s a s a n indirec t 

resul t  o f  similarity-base d reaieva l  an d compariso n 

processes . 

Introductio n 

There are a variety of different strategies that 

peopl e ca n us e t o lear n concepts .  Researc h tha t  ha s 

examine d th e influence s o f  learnin g strategie s ha s 

foun d tha t  differen t  strategie s produc e clea r 

difference s i n classificatio n performanc e (e.g. ,  Medi n 

& Smith .  1981 ;  Nosofsky ,  Clark ,  &  Shin ,  1989 ; 

Wattenmaker ,  1991) .  Althoug h thi s research  ha s 

examine d influence s o f  alternativ e encodin g strategies , 

i t  seem s likel y tha t  ther e ar e als o a  variet y o f  transfe r 

or  postencodin g classificatio n strategie s tha t  ca n b e 

adopted .  Al l  researc h tha t  ha s investigate d 

relationship s betwee n strategie s an d classificatio n 

performance ,  however ,  ha s onl y manipulate d encodin g 

strategies .  I n contrast ,  th e presen t  experiment s 

investigate d th e influence s tha t  differen t  transfe r 

strategie s hav e o n classificatio n performance . 

I n particular ,  th e contras t  betwee n analyti c an d 

nonanalyti c encodin g strategie s (e.g. .  Brooks ,  1978 ; 

1987)  wa s extende d t o transfe r  stfategies .  I n 

nonanalyti c transfe r  condition s subject s wer e 

encourage d t o mak e decision s b y analog y t o know n 

instance s (e.g. ,  Medi n &  Edelson ,  1988 ;  Centner , 

1983;  Holyoa k &  Koh ,  1987) .  I n analyti c transfe r 

conditions ,  however ,  subject s wer e encourage d l o 

make transfe r  decision s b y developin g an d applyin g 

rules .  Ther e i s evidenc e tha t  analog y ca n b e effectiv e 

fo r  preservin g comple x regularitie s i n decision s (e.g. . 

Brooks ,  1978,1987 ;  Wattenmaker ,  1991) ,  bu t  ther e i s 

ver y littl e researc h tha t  ha s examine d th e abilit y  o f 

peopl e t o delec t  regularitie s tha t  ar e embedde d i n 

store d information . 

The genera l  procedur e i n th e experiment s wa s t o 

have subject s memoriz e a  se t  o f  instance s (shor t 

description s o f  hypothetica l  people )  unde r  incidenta l 
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concep t  learnin g conditions .  Afte r  th e example s ha d 

bee n memorized ,  th e subject s wer e induce d t o mak e 

decision s b y analog y t o store d instance s o r  t o analyz e 

th e store d example s an d develo p rules .  Th e analog y 

and analyti c task s wer e conceale d unti l  mcmori/.aiio n 

had bee n completed .  Thu s al l  comparison s an d 

analyse s wer e heavil y dependen t  o n retrieva l 

processes .  M a n y feature s co-occurre d i n th e 

memorize d examples ,  an d th e centra l  questio n wa s 

whethe r  thes e co-occurrence s woul d b e preserve d i n 

classiHcatio n judgment s i n th e analogica l  an d rule -

base d transfe r  conditions . 

O ne possibilit y  wa s tha t  a n analogica l  transfe r 

m o de woul d preserv e co-occurrence s a s a n indirec t 

resul t  o f  similarity-base d retrieva l  mechanism s 

(Medin ,  Altom ,  Edelson .  &  Freko ,  1982 ;  Medin . 

1983 ;  Ross .  1989 ;  Wattenmaker ,  Nakamura ,  &  Medin , 

1988) ,  bu t  tha t  limitation s associate d wit h reu-ievin g 

and analyzin g store d informatio n woul d mak e i t 

difficul t  t o recove r  co-occurrence s i n th e rul e 

conditio n (Wattenmaker ,  i n press) .  I n thi s case ,  a n 

analogica l  transfe r  m o d e woul d b e mor e effectiv e tha n 
a rule-base d transfe r  m o d e fo r  preservin g co -

occurrences .  A  majo r  wa y tha t  encodin g strategie s 

influenc e classificatio n performance ,  however ,  i s  b y 

influencin g wha t  informatio n i s encode d (Medi n & 

Smith ,  1981 ;  Medin ,  1986) .  Thus ,  i t  i s  no t  clea r  tha t 

any difference s i n classificatio n shoul d b e expecte d 

when differen t  transfe r  strategie s operat e o n identica l 

representations . 

E x p e r i m e n t  1 

To examine the ability of analogical and rule-

base d transfe r  strategie s t o preserv e correlate d 

features ,  subject s i n bot h condition s initiall y 

memorize d description s o f  hypothetica l  peopl e tha t 

had co-occurrin g features .  W h e n th e description s ha d 
bee n memorized ,  a  se t  o f  transfe r  test s wa s presented , 

and subject s wer e induce d (throug h instructiona l 

manipulations )  t o m a k e decision s b y analog y t o store d 

example s o r  t o analyz e th e store d example s an d 

develo p rules .  Performanc e o n th e transfe r  test s wa s 

examine d t o determin e th e exten t  t o whic h decision s 

preserve d th e featur e co-occurrences . 

M e t h o d 

Subjects. The subjects were 50 undergraduates 

fro m th e Universit y o f  Pittsburg h w h o participate d i n 

th e experimen t  t o fulfil l  cours e requirements . 

Stimul i  an d procedure .  Eigh t  description s o f 

hypothetica l  peopl e (e.g. .  like s die t  pepsi .  ha s a  blu e 

car ,  wa s bor n i n July ,  like s copies ,  an d ha s dar k 

hair )  wer e memorize d b y subject s i n bot h conditions . 

Four  o f  th e example s belonge d t o on e categor y 

(Categor y A )  an d fou r  o f  th e example s belonge d t o 

anothe r  categor y (Categor y B ) .  Eac h exampl e ha d 

on e featur e o n eac h o f  th e followin g dimensions : 

beverag e preferenc e (die t  cok e o r  die t  pepsi) ,  colo r  o f 

car  (blu e o r  green) ,  mont h o f  birt h (Jul y o r  August) , 

frui t  preferenc e (apple s o r  peaches) ,  an d hai r  colo r 

(ligh t  o r  dark) .  I n term s o f  a n abstrac t  binar y 

notation ,  th e Categor y A  example s wer e 11111 . 

11010 ,  00111 ,  an d 00001 ,  wherea s th e Categor y B 

example s wer e 10100,10010,01100 ,  an d 01001 .  T o 

construc t  th e example s fro m thi s notation ,  th e five 

stimulu s dimension s (e.g. ,  beverag e preference )  an d 

feature s (e.g. ,  die t  cok e vs .  die t  pepsi )  wer e randoml y 

assigne d t o th e 1  * s an d 0*s .  Thus ,  fo r  on e subjec t  th e 

patter n 1111 1 migh t  hav e bee n represente d b y a 

descriptio n suc h as :  gree n car .  July ,  apples ,  die t 

coke ,  an d dar k hair .  Fo r  anothe r  subject ,  however , 

thi s patter n migh t  hav e bee n represente d b y th e 

description :  die t  pepsi ,  blu e car ,  July ,  dar k hair ,  an d 

apples . 

Th e value s o n th e first  tw o dimension s wer e 

perfectl y correlate d i n tha t  th e featur e combination s 

1 1 — an d 0 0 — onl y occurre d i n Categor y A , 

wherea s th e featur e combination s 1 0 — an d 0 1 — 

onl y occurre d i n Categor y B .  Th e assignmen t  o f 

feature s t o value s wa s counterbalanced ,  bu t  i f  drin k 

preferenc e wa s o n th e first  dimensio n an d ca r 

preferenc e wa s o n th e secon d dimension ,  the n i n 

Categor y A  wheneve r  die t  peps i  occurre d blu e ca r 

als o occurred ,  bu t  wheneve r  die t  cok e occurre d gree n 

ca r  occurred .  Alternatively ,  i n Categor y B ,  die t  peps i 

alway s occurre d wit h gree n car ,  an d die t  cok e alway s 

occurre d wit h blu e car .  O n th e fourt h an d fifth 

dimensions ,  th e valu e J _ wa s typica l  o f  Categor y A 
wherea s th e valu e 0  wa s typica l  o f  Categor y B . 

Afte r  th e eigh t  example s ha d bee n memorized , 

subject s i n th e rul e conditio n wer e instructe d t o 

analyz e th e store d example s an d attemp t  t o develo p a 
rul e o r  se t  o f  rule s tha t  woul d separat e th e 

description s i n Categor y A  fro m th e description s i n 

Categor y B .  Subject s i n th e analog y condition , 

however ,  wer e discourage d fro m lookin g fo r  rules . 

Instea d o f  searchin g fo r  rules ,  thes e subject s wer e 
instructe d t o mak e classificatio n decision s b y 

attemptin g t o decid e i f  th e u-ansfe r  item s seeme d 

mor e lik e th e description s i n Categor y A  o r  th e 

description s i n Categor y B .  Th e categor y assignment s 

of  th e example s wer e no t  reveale d unti l  afte r  th e 
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memorizatio n phas e o f  th e experiment .  Thus ,  al l 

analyse s o f  th e categorie s wer e base d o n store d 

information . 

Th e transfe r  test s als o consiste d o f  description s o f 

hypothetica l  peopl e (e.g. ,  like s die t  pepsi ,  ha s a  blu e 

car ,  b o m i n August ,  like s apples ,  an d ha s dar k hair) . 

Twenty-fou r  differen t  transfe r  tes t  wer e presented . 

Al l  o f  th e transfe r  test s wer e n e w item s bu t  th e value s 

o n th e correlate d dimension s wer e eithe r  consisten t 

wit h Categor y A  o r  Categor y B .  Wit h th e transfe r 

tes t  11011 ,  fo r  example ,  th e value s o n th e correlate d 

dimension s (i.e. ,  1 1 — )  favore d a  Categor y A 

response .  Th e result s wer e analyze d i n term s o f  th e 

proportio n o f  response s tha t  wer e consisten t  wit h th e 

correlate d features .  Classifyin g 1101 1 a s a  member 

of  Categor y A ,  fo r  example ,  woul d b e consisten t  wit h 

th e correlate d feature s (se e Waitenmaker ,  McQuaid , 

& Schwertz ,  1992 ,  fo r  additiona l  details) . 

Result s a n d Discussio n 

Across the twenty-four transfer tests, there were 

significantl y mor e decision s tha t  wer e consisten t  wit h 

th e co-occurrin g feature s i n th e analog y tha n th e rul e 

conditio n (.6 5 vs .  .54) .  F(l,38 )  =  4.71 ,  p<.05 , 

MSe=14.93 .  Examinatio n o f  th e p a u e m o f  error s 

acros s th e transfe r  test s revealed  tha t  subject s i n th e 

analog y conditio n preserve d co-occurrence s a s a  by -

produc t  o f  usin g similarit y relations.  Th e transfe r 

item s appeare d t o b e place d i n th e categor y tha t  ha d 

learnin g example s tha t  wer e perceive d t o b e highl y 

simila r  t o th e transfe r  items .  Thi s proces s o f 

retrievin g simila r  learnin g examples ,  an d makin g 

classificatio n decision s b y analog y t o th e retrieve d 

examples ,  indirecU y preserve d th e correlations . 

Subject s i n th e rul e condition ,  however ,  ha d difficult y 

identifyin g th e co-occurrences .  Instead ,  the y 

develope d simpl e rule s tha t  wer e eithe r  inaccurat e o r 

ha d litU e generality .  Th e retrieva l  an d computationa l 
processe s tha t  ar e required  wit h postencodin g analyse s 

appeare d t o m a k e i t  difficul t  t o develo p accurat e rule s 

tha t  involve d feature s fro m multipl e dimensions . 

E x p e r i m e n t  2 

Although little sensitivity to co-occurrences was 

observe d i n th e rul e conditio n o f  Experimen t  1 ,  th e 

presenc e o f  simpl e rule s (i.e. ,  typica l  features )  migh t 

hav e prevente d subject s fro m entertainin g mor e 

comple x hypotheses .  Thus ,  thi s experimen t  wa s 

identica l  t o Experimen t  1 ,  excep t  tha t  th e categor y 

structur e wa s altere d s o tha t  ther e wer e n o regularitie s 

i n th e categorie s othe r  tha n th e co-occurrences .  (L n 

term s o f  th e abstrac t  notatio n th e Categor y A 

example s wer e 11100 ,  11011 ,  0000 1 an d 00110 , 

wherea s th e Categor y B  example s wer e 10001,10110 , 

01100 ,  an d 01011) . 

Result s a n d Discussio n 

Again an analogical u-ansfer mode was very 

effectiv e fo r  preservin g co-occurrences ,  bu t  ver y fe w 

subject s i n th e rul e conditio n wer e abl e t o detec t  th e 

co-occurrences .  Overall ,  whe n th e co-occurrence s 

wer e consisten t  wit h similarit y relations ,  8 6 % o f  th e 

decision s i n th e analog y conditio n preserve d th e co -

occurrence s wherea s 7 2 % o f  th e decision s i n th e rul e 

conditio n preserve d th e co-occurrences ,  F(l,42 )  = 

5.08 ,  M S e =  7.52 ,  p<.05 .  A s i n Experimen t  1 , 
subject s i n th e analog y conditio n appeare d t o mak e 

decision s b y analog y t o highl y simila r  learnin g 

examples ,  an d th e featur e co-occurrence s wer e 

preserve d a s a  by-produc t  o f  thi s process .  I t  wa s stil l 

difficul t  t o captur e th e co-occurrence s wit h 

postencodin g analyses ,  however ,  a s onl y fou r  subject s 

accuratel y reporte d th e correlation .  Indeed ,  eleve n 

subject s i n th e rul e conditio n reporte d tha t  the y wer e 

unabl e t o find a  rule ,  an d te n o f  thes e subject s 

spontaneousl y adopte d a n analogica l  strategy . 

E x p e r i m e n t  3 

Experiment 3 was designed to produce conditions 

tha t  woul d b e especiall y conduciv e t o rule-base d 

transfer .  Specifically ,  th e material s i n th e first  tw o 

experiment s consiste d o f  length y list s o f  unrelate d 

features ,  an d th e example s wer e highl y similar , 

unfamiliar ,  an d poorl y integrate d (e.g. ,  blu e car ,  July , 
die t  coke ,  ligh t  hair ,  an d apples) .  Material s o f  thi s 

typ e mak e i t  difficul t  t o rett'iev e example s an d t o kee p 

retrieve d example s activ e i n workin g memory .  Thus , 

t o increas e th e accessibilit y  o f  th e example s an d th e 

features ,  a n attemp t  wa s mad e t o us e distinct , 

familiar ,  an d well-integrate d examples . 

As i n Experiment s 1  an d 2 .  Ui e subject s wer e 

show n exemplar s fro m tw o categories ,  an d withi n 

eac h o f  thes e categorie s specifi c  pair s o f  feature s 

wer e perfectl y correlate d wit h eac h other .  Th e 

followin g feature s wer e use d t o construc t  th e 

examples :  mal e vs .  female ,  politicia n vs .  entertainer , 

and activ e caree r  vs .  inactiv e career .  However ,  rathe r 

tha n presentin g thes e feature s i n lis t  form ,  a  singl e 
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expressio n tha t  integrate d th e feature s wa s presented . 

For  example ,  i f  th e underlyin g feature s o f  a n exampl e 

wer e male ,  politician .  an d inactive ,  the n rathe r  tha n 

presentin g thi s lis t  o f  features ,  th e nam e o f  a  well -

know n perso n w h o represente d thi s combinatio n wa s 

presente d (e.g. .  Winsto n Churchill) .  Thus ,  th e featur e 

co-occurrence s tha t  wer e presen t  i n th e underlyin g 

feature s (e.g. ,  tha t  mal e co-occurre d wit h inactive ) 

wer e preserve d i n th e specifi c  examples . 

Thes e familiar ,  well-integrated ,  an d distinc t 

example s shoul d facilitat e rule-base d transfe r  b y 

increasin g th e eas e an d accurac y o f  retrieval ,  b y 

makin g i t  easie r  t o kee p retrieve d feature s activ e i n 

workin g memory ,  an d b y minimizin g confusion s 

betwee n exemplar s durin g retrieva l  an d analysis .  T o 

eliminat e potentia l  problem s i n identifyin g th e 

relevan t  features ,  participant s wer e provide d wit h th e 

relevan t  feature s befor e th e star t  o f  th e transfe r  phase . 

M e t h o d 

Participants in both conditions initially memorized 

name-numbe r  association s (e.g. ,  Winsto n Churchill -

12) .  Ther e wer e sixtee n famou s peopl e (eigh t  i n eac h 

category )  an d th e categwie s wer e distinguishe d b y 

featur e co-occurrences .  I n term s o f  th e abstrac t 
notation ,  th e example s i n Categor y A  wer e 110 ,  111 , 

111 ,  111 ,  000 ,  001 ,  001 ,  an d 001 ,  wherea s th e 

example s i n Categor y B  wer e 101 ,  100 ,  100 ,  100 , 
Oil ,  010 ,  010 ,  an d 010 .  Althoug h som e o f  th e 

abstrac t  pattern s re-occurre d withi n a  category ,  eac h 

occurrenc e wa s represente d b y a  differen t  person .  Fo r 

instance ,  i f  th e patter n 11 1 corresponde d t o th e 

feature s male ,  political ,  an d inactive ,  the n i n on e cas e 

thi s patter n migh t  b e represente d b y Abraha m 

Lincoln ,  i n a  secon d cas e b y Thoma s Jefferson ,  an d 

i n a  thir d cas e b y Winsto n Churchill . 

Th e feature s o n th e firs t  tw o dimension s co -

occurred .  Thes e co-occurrence s wer e o f  th e sam e 

for m a s th e co-occurrence s i n Experimen t  1  an d 2 . 
Althoug h th e cwrelation s wer e neve r  directl y 

presented ,  the y wer e preserve d i n th e exemplars . 

Consider ,  fo r  example ,  a  cas e wher e th e Categor y A 

examplar s wer e Te d Kennedy ,  Joh n Adams ,  Thoma s 

Jefferson ,  Winsto n Churchill ,  Barbr a Streisand ,  Jud y 

Garland ,  Gret a Garbo ,  an d Rit a Hayworth ,  wherea s 
th e Categor y B  example s wer e Eleano r  Roosevelt , 

Margare t  Thatcher ,  Geraldin e Ferraro ,  Sandr a 

O'Connor ,  Charli e Chaplin ,  Pau l  N e w m a n ,  Rober t 

DeNiro ,  an d Michae l  Douglas .  Notic e tha t  i n 

Categor y A  al l  th e male s wer e connecte d t o politic s 

wherea s al l  th e female s wer e connecte d t o 

enienainmen L I n Categor y B ,  however ,  al l  th e 

female s wer e connecte d t o politic s wherea s al l  th e 

male s wer e connecte d t o entertainmen t  Thus ,  al l  o f 

th e co-occurrence s wer e implicitl y  represente d i n th e 

exemplars . 

Followin g th e paired-associai e learnin g procedure , 

th e number s (bu t  no t  th e names )  wer e use d t o reveal 

th e categories ,  an d participant s wer e induce d t o m a k e 

transfe r  decision s b y analog y o r  t o searc h fo r  rules . 

Befor e th e transfe r  test s wer e presented ,  subject s i n 

al l  condition s wer e give n th e feature s tha t  ha d bee n 

use d t o construc t  th e names .  Unlik e th e learnin g 

examples ,  th e transfe r  item s consiste d o f  list s o f 

relevan t  feature s (e.g. ,  male ,  political ,  active) ,  an d th e 

tas k wa s t o plac e th e item s i n Categor y A  o r  B . 

Agai n th e result s wer e analyze d i n term s o f  th e 

proportion s o f  th e response s tha t  wer e consisten t  wit h 

th e correlation .  I n term s o f  th e categorie s tha t  wer e 

illustrate d above ,  fo r  example ,  classifyin g th e 

descriptio n political ,  male ,  activ e a s a  m e m b er  o f 

Categor y A  woul d b e consisten t  wit h th e correlation . 

Rating s wer e collecte d t o ensur e tha t  th e famou s 

peopl e wer e perceive d t o hav e th e correc t 

combination s o f  underiyin g features . 

Result s a n d Discussio n 

Although very different stimulus materials were 

use d i n thi s experiment ,  exactl y th e sam e result s tha t 

wer e observe d i n Experiment s 1  an d 2  wer e obtained : 
participant s w h o use d a n analogica l  transfe r  m o d e 

wer e significantl y mor e likel y t o mak e classificatio n 

decision s tha t  wer e consisten t  wit h th e co-occurrin g 

feature s tha n subject s w h o use d a  rule-base d transfe r 
m o de (.7 8 v s .64) ,  F(l,62 )  =  5.02 ,  p<.05 ,  MSe=3.81 . 

Eve n thoug h th e stimulu s material s wer e designe d t o 

facilitat e hypothesi s testin g i n th e rul e condition ,  ver y 

fe w subject s i n th e rul e conditio n wer e abl e t o detec t 

th e co-occurrences .  Instead ,  thes e subject s tende d t o 

develo p rule s tha t  wer e inaccurat e o r  tha t  ha d ver y 
littl e generality . 

E x p e r i m e n t  4 

The feature co-occurrences were implicitly 
represente d i n th e example s tha t  wer e presente d i n 

Experimen t  3 .  Althoug h thes e material s wer e 
designe d t o facilitat e postencodin g rul e abstraction , 

material s o f  thi s typ e hav e rarel y bee n use d an d i t  i s 

possibl e tha t  intra-dimensiona l  correlation s o f  th e typ e 

use d i n Experimen t  3  ar e difficul t  t o detect .  T o 
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examin e thi s possibility ,  th e sam e material s tha t  wer e 

use d i n Experimen t  3  wer e presente d t o subject s 

unde r  lule-base d encodin g condition s rathe r  tha n rule -

base d m e m o r y condition s (i.e. ,  th e example s wer e 

visibl e rathe r  tha n store d i n m e m o r y durin g analysis) . 

Result s a n d Discussio n 

When the names were visible during rule-seeking 

activit y th e vas t  majorit y o f  subject s detecte d th e co -

occurrences .  Indeed ,  9 0 % o f  th e classificatio n 

decision s i n th e on-lin e rul e conditio n preserve d th e 

co-occurrences .  Thus ,  th e failur e o f  subject s i n th e 

rul e conditio n o f  Experimen t  3  t o detec t  th e co -

occurrence s appear s t o reflec t  basi c limitation s 

associate d wit h analyzin g informatio n i n memory . 

E x p e r i m e n t  5 

An analogical transfer mode was very effective 

fo r  preservin g co-occurrence s i n th e first  thre e 

experiments .  I n thes e experiments ,  however ,  th e 

transfe r  test s wer e list s o f  features ,  th e co-occurrin g 

feature s wer e expresse d directl y i n thi s list ,  an d n o 

irrelevan t  propertie s wer e include d i n th e transfe r 

items .  Fe w example ,  althoug h th e learnin g example s 

i n Experimen t  3  wer e uniqu e (e.g. ,  Winsto n 

Churchill) ,  th e transfe r  test s consiste d o f  list s o f 

feature s tha t  include d th e co-occurrence s (e.g. ,  "male , 

political ,  an d inactive "  wher e th e co-occurrenc e wa s 

betwee n mal e an d inactive) .  T o se e i f  correlate d 

feature s woul d b e preserve d a s a  by-produc t  o f 

analog y i n noisie r  retrieva l  environments ,  th e sam e 

material s an d categor y structure s tha t  wer e use d i n 

Experimen t  3  wer e use d i n thi s experimen t  bu t  rathe r 

tha n presentin g th e underlyin g feature s o n th e transfe r 

tests ,  n e w name s o f  famou s peopl e (e.g. ,  Abraha m 

Lincoln )  wer e use d a s transfe r  items .  Thes e name s 

containe d implici t  correlation s tha t  wer e eithe r 

associate d wit h Categor y A  o r  Categor y B .  Clearly , 

when learnin g an d tes t  item s bot h posses s uniqu e o r 

irrelevan t  features ,  ther e ar e a  multitud e o f 

idiosyncrati c propertie s tha t  ca n b e ascribe d t o th e 

item s (nationality ,  politica l  views ,  personalit y 

attributes ,  etc.) .  Thus ,  t o se e i f  a n analogica l  transfe r 

m o de woul d stil l  b e effectiv e unde r  thes e conditions , 

learnin g an d transfe r  item s tha t  possesse d a  wealt h o f 

irrelevan t  propertie s wer e presented .  Th e procedur e 

i n thi s experimen t  wa s identica l  t o Experimen t  3 , 

excep t  tha t  onl y a n analogica l  conditio n wa s tested . 

Result s a n d Discussio n 

Even under more difficult reuieval conditions, an 

analogica l  transfe r  m o d e wa s effectiv e fo r  preservin g 

co-occurrin g properties .  Indeed ,  fo r  thos e subject s 

w ho use d analogy ,  7 3 % o f  th e tim e the y selecte d th e 

categor y tha t  wa s consisten t  wit h th e co-occurrin g 

features ,  t(39) = 2.23 .  p < .05 .  Th e co-occurrence s 

appeare d t o constrai n retrieva l  an d similarit y 

calculations ,  an d th e influenc e o f  thes e implici t  co -

occurrence s wa s stron g enoug h t o overrid e possibl e 

influence s o f  irrelevan t  features . 

G e n e r a l  D iscuss io n 

In all of the experiments, an analogical transfer 

m o de wa s mor e effectiv e tha n a  rule-base d transfe r 

m o de fo r  preservin g featur e co-occurrences .  Thi s 

resul t  hel d acros s a  variet y o f  categor y structure s an d 

stimulu s material s an d wa s highl y consisten t  withi n a s 

wel l  a s betwee n condition :  wheneve r  subjec u adopte d 

a rule-base d transfe r  m o d e the y wer e significantl y les s 

likel y t o preserv e correlate d feature s i n classificatio n 

decision s tha n subject s w h o relie d o n analogy . 

Althoug h ther e wa s n o direc t  awarenes s o f  th e co -

occurrence s i n th e analog y condition ,  th e proces s o f 

makin g decision s b y analog y t o retrieve d example s 

indirectl y preserve d th e co-occurrences .  Thi s 

mechanis m wa s effectiv e eve n whe n di e co -

occurrence s wer e no t  explicitl y  presente d i n th e 

examples ,  an d whe n bot h learnin g an d û ansfe r  item s 

had irrelevan t  features . 

Subject s w h o use d a n analyti c transfe r  mode , 

however ,  ha d difficult y detectin g featur e co -

occurrences .  Eve n whe n th e categor y structure s 

(Experimen t  2 )  an d stimulu s material s (Experimen t  3 ) 

wer e designe d t o facilitat e postencodin g analyses . 

littl e sensitivit y t o correlate d feature s wa s observed . 

Result s tha t  ar e ver y simila r  t o th e curren t  patter n o f 

result s hav e bee n observe d wit h memory-base d 

categor y constructio n task s (Wattenmaker ,  i n press) . 

Th e result s o f  thes e tw o set s o f  experiment s sugges t 

tha t  whe n peopl e attemp t  t o induc e rule s fro m store d 

instance s the y wil l  hav e a  tendenc y t o develq ) 

simplisti c o r  inaccurat e generalization s a t  th e cos t  o f 

missin g mor e comple x regularities  tha t  exis t  i n store d 

information .  I n general ,  th e retrieva l  an d 

computationa l  processe s tha t  ar e require d wit h 

postencodin g analyse s appea r  t o mak e i t  difficul t  t o 

develo p accurat e rule s tha t  involv e feature s fro m 

multipl e dimensions .  M a n y o f  thes e difficultie s 

appea r  t o b e du e t o limitation s i n workin g memor y 
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capacity .  A n analogica l  transfe r  mod e i s adaptiv e 

becaus e i t  provide s a  wa y fo r  relationa l  propertie s 

suc h a s co-occurrence s l o b e retrieve d an d t o 

influenc e classificatio n decision s withou t 

overwhelmin g processin g an d memoria l  capacities . 
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