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Stephani e J .  Schwer t z 

Universit y o f  Pittsburg h 

3939 CHar a Stree t 

Pittsburgh ,  Pennsylvani a 1526 0 

wdw@vms.cis.pitt.ed u 

Abstrac t 

In this paper we examined the extent to which 

linea r  separabilit y  constraine d learnin g an d 

categorizatio n i n differen t  conten t  domains . 

Linea r  separabilit y  ha s bee n a  focu s o f  researc h 

i n man y differen t  area s suc h a s categorization , 

connectionis t  modeling ,  machin e learning ,  an d 

socia l  cognition .  I n relatio n t o categorization , 

linearl y separabl e (LS )  categorie s ar e categorie s 

tha t  ca n b e perfectl y partitione d o n th e basi s o f 

a weighted ,  additiv e combinatio n o f  componen t 

information .  W e examine d th e importanc e o f 

linea r  separabilit y  i n objec t  an d socia l  domains . 

Acros s seve n exp)eriment s tha t  use d a  wid e 

variet y o f  stimulu s material s an d classificatio n 

tasks ,  L S structure s wer e foun d t o b e mor e 

compatibl e wit h socia l  tha n objec t  materials . 

Nonlincarl y separabl e structures ,  however ,  wer e 

more compatibl e wit h objec t  tha n socia l 

materials .  Thi s interactio n betwee n linea r 

separabilit y  an d conten t  domai n wa s attribute d 

t o difference s i n th e type s o f  knowledg e an d 

integratio n strategie s tha t  wer e activated .  I t  wa s 

conclude d tha t  th e structur e o f  knowledg e varie s 

wit h domain ,  an d consequentl y i t  wil l  b e 

difficul t  t o formulat e domai n genera l  constraint s 

i n term s o f  abstrac t  structura l  propertie s suc h a s 

linea r  separability . 

Introductio n 

A central issue in cognitive science concerns 

th e domain-generalit y  o f  learnin g an d processin g 

constraints .  Ar e learnin g an d processin g 

constraint s particula r  t o domain s o r  d o the y 
generaliz e acros s domains ? I n thi s articl e w e 

'Thi s researc h wa s supporte d b y N I M H gran t 

MH45585 t o th e firs t  author . 

examine d th e exten t  t o whic h linea r  separabilit y 

constraine d categorizatio n an d decisio n makin g 

i n differen t  conten t  domains .  Linea r  separabilit y 

i s  a  principl e tha t  i s  relevan t  t o categorizatio n 

processe s (e.g. ,  Medi n &  Schwanenflugel ,  1981 ; 

Waldman &  Holyoak ,  1990 ;  Wattenmaker , 

Dewey,  Murphy ,  &  Medin ,  1986 ;  Wattenmaker , 

1993a) ,  connectionis t  modelin g (e.g. ,  Gluc k & 

Bower ,  1988) ,  an d machin e learnin g (e.g. , 

Nilsson ,  1965) .  I n relatio n t o categorization , 

linearl y separabl e (LS )  categorie s ar e categorie s 

tha t  ca n b e partitione d o n th e basi s o f  a 

weighted ,  additiv e combinatio n o f  componen t 

information .  I f  i t  i s possibl e t o weigh t  an d su m 

th e individua l  feature s o f  member s o f  categorie s 

so tha t  ther e i s n o ambiguit y o r  overla p i n 

categor y membership ,  the n th e categorie s ar e 

linearl y separable .  Th e importanc e o f  linea r 

separabilit y  a s a  constrain t  o n categorizatio n wa s 

examine d i n objec t  an d socia l  domains . 

I n th e presen t  context ,  socia l  categorizatio n 

refer s t o th e categorizatio n o f  peopl e base d o n 

trait s o r  behaviors ,  wherea s objec t  categorizatio n 

refer s t o th e categorizatio n o f  concret e entitie s 

suc h a s animals ,  plants ,  an d huma n artifacts . 

Objec t  an d socia l  domain s wer e selecte d becaus e 

ther e ha s bee n extensiv e investigatio n o f  th e 

principle s tha t  underli e categorizatio n behavio r 

i n bot h thes e domain s (e.g. .  Cantor ,  E .  Smith , 

French ,  &  Mezzich ,  1980 ;  Medi n &  E .  Smith , 

1984) .  Linea r  separabilit y  wa s selecte d a s th e 

principl e t o investigat e becaus e i t  i s  centra l  t o 

many categorizatio n model s an d becaus e i t  i s 

relevan t  t o categorizatio n i n bot h domains .  I n 

bot h objec t  an d socia l  domain s i t  i s necessar y t o 

weig h an d integrat e cue s t o for m evaluation s 

and mak e classifications ,  an d linea r  separabilit y 

represent s a  genera l  constrain t  o n informatio n 

integratio n tha t  could ,  potentially ,  operat e acros s 

domains . 

Linearl y separabl e structure s wil l  b e eas y t o 
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Icar n i f  i t  i s  natura l  fo r  peopl e t o evaluat e eac h 

featur e individuall y an d the n su m thes e 

independen t  evaluations .  Linearl y separabl e 

structure s shoul d b e difficul t  t o learn ,  however , 

i f  feature s ar e evaluate d configurall y rathe r  tha n 

independently .  Thus ,  th e strateg y tha t  i s use d t o 

integrat e informatio n wil l  b e o f  crucia l 

importanc e fo r  learnin g L S structures . 

Consisten t  wit h thi s idea ,  Wattenmake r  e t  al . 

(1986 )  foun d tha t  th e cas e wit h whic h L S 

categorie s wer e learne d interacte d wit h th e 

knowledg e tha t  wa s brough t  t o bea r  o n th e task . 

Knowledg e tha t  promote d a  strateg y o f  summin g 

independen t  feature s facilitate d th e acquisitio n o f 

LS structures ,  bu t  knowledg e tha t  highlighte d 

interaction s o r  relation s betwee n feature s 

hindere d th e acquisitio n o f  L S structures .  Thes e 

result s sugges t  tha t  i f  differen t  knowledg e 

structure s ar e activate d i n objec t  an d socia l 

domains ,  the n th e importanc e o f  linea r 

separabilit y  a s a  constrain t  o n categorizatio n 

migh t  var y i n thes e domains . 

Indeed ,  ther e appea r  t o b e a  numbe r  o f 

reason s t o expec t  tha t  th e knowledg e tha t  i s 

activate d i n th e socia l  domai n migh t  b e mor e 

compatibl e wit h L S structures .  Thes e reason s ar e 

outline d below . 

(1 )  Flexibilit y  i n incorporatin g inconsisten t 

information .  Socia l  knowledg e allow s fo r 

tremendou s flexibility  i n interpretin g features . 

Ther e i s evidence ,  fo r  example ,  tha t  whe n 

confronte d wit h contradictor y socia l  informatio n 

(e.g. ,  a  perso n i s happ y an d sad )  subject s ar e abl e 

t o resolv e thes e conflict s wit h ver y littl e 

difficult y (e.g. ,  Asc h &  Zukier ,  1984 ;  Kunda , 

Miller ,  &  Claire ,  1990) .  Indeed ,  Asc h &  Zuckie r 

(1984 )  identifie d severa l  type s o f  explanation s o r 

modes o f  resolutio n tha t  peopl e us e t o resolv e 

contradictor y socia l  information .  Linearl y 

separabl e categorie s ofte n hav e atypica l  a s wel l 

as typica l  feature s (i.e. ,  mos t  o f  th e evidenc e i s 

positiv e bu t  som e negativ e evidenc e i s als o 

present) ,  thu s th e abilit y  t o resolv e 

inconsistencie s i s compatibl e wit h learnin g L S 

structures . 

(2 )  Exempla r  versu s summar y representations . 

Many researcher s hav e propose d tha t  conceptua l 

representation s consis t  o f  a  mi x o f  abstrac t  an d 

exempla r  informatio n (e.g. .  Smit h &  Medin , 

1981) ,  an d i t  i s  possibl e tha t  th e availabilit y  o f 

thes e type s o f  informatio n wil l  diffe r  a s a 

functio n o f  conceptua l  domain .  Indeed ,  a n 

intuitiv e analysi s o f  objec t  categorie s suc h a s 

bird s an d furnitur e indicate s tha t  severa l 

exemplar s ar e readil y accessible .  Exemplar s ar e 

als o availabl e fo r  socia l  concept s suc h a s cautiou s 

and passive ,  bu t  thes e exemplar s see m t o b e les s 

accessible ,  smalle r  i n number ,  an d les s centra l  t o 

th e concepts . 

I f  exemplar s ar c mor e availabl e i n objec t 

categories ,  the n a  natura l  strateg y migh t  b e t o 

make decision s b y analog y t o thes e instance s 

(e.g. .  Brooks ,  1978 ;  Medi n &  Schaffer ,  1978 ; 

Nosofsky ,  1984 ;  Wattenmaker ,  1993b) .  Makin g 

decision s b y analog y t o know n instance s create s 

th e possibilit y  tha t  relationa l  propertie s wil l 

influenc e decisions .  Th e perceive d similarit y o f 

instance s i s ofte n influence d b y relation s 

betwee n propertie s a s wel l  a s b y individua l 

propertie s (e.g. ,  Goldstone ,  Medin ,  &  Centner , 

1991) ,  an d consequentl y relationa l  propertie s ca n 

influenc e th e selectio n an d applicatio n o f 

analogies .  Th e us e o f  relationa l  propertie s i s 

inconsisten t  wit h summin g individua l  propertie s 

and learnin g L S structures . 

Whereas highl y structure d object s migh t  serv e 

as th e primar y referenc e poin t  fo r  objec t 

categorization ,  socia l  categorizatio n woul d see m 

t o b e base d o n informa l  theorie s o f  personality , 

and t o b e influence d b y loosel y structure d 

collection s o f  abstract ,  summar y feature s rathe r 

tha n specifi c  examples . 

(3 )  Categorizatio n a s a n inferenc e process .  Th e 

feature s tha t  ar e use d t o classif y entitie s suc h a s 

bird s (wings ,  feathers ,  flying ,  etc. )  ar e concrete , 

perceptua l  properties ,  an d rathe r  tha n requirin g 

extensiv e interpretiv e an d inferentia l  processes , 

thes e feature s ar e alread y centra l  component s o f 

th e concepts .  Wit h socia l  categorie s suc h a s 

courageou s o r  friendly ,  however ,  th e feature s o f 

th e concep t  see m t o b e mor e abstrac t  an d t o b e 

base d o n inferentia l  an d reasonin g processe s 

rathe r  tha n featur e matching . 

Thi s relianc e o n inferentia l  processe s wit h 

socia l  categorizatio n woul d see m t o allo w 

explanator y system s (e.g. ,  reasonin g schemat a 

and mode s o f  resolution )  t o hav e a  majo r  impac t 

on categorizatio n decisions .  Thi s shoul d mak e i t 

easie r  t o explai n inconsistencies ,  an d shoul d als o 

increas e th e flexibilit y  wit h whic h socia l  feature s 

can b e interpreted .  Bot h o f  thes e factor s shoul d 

make i t  easie r  t o for m an d lear n L S structures . 

(4 )  Flexibilit y  an d identifyin g a  basi s fo r 

summin g features .  A  strateg y o f  summin g 

feature s i s onl y natura l  whe n th e feature s ar e 

perceive d t o posses s a  commo n propert y tha t  ca n 

provid e a  basi s fo r  summation .  Ther e i s s o 

much flexibilit y  i n interpretin g socia l  feature s 

tha t  i t  shoul d b e easie r  t o identif y commonalitie s 

i n socia l  feature s tha n i n feature s o f  objects . 
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Summaiy .  Al l  o f  th e issue s discusse d abov e 

sugges t  tha t  ther e migh t  b e importan t  diffi'muo s 

i n th e structure s an d processe s o f  objtH. 1 an d 

socia l  categorization ,  an d tha t  thoM -  domain s 

migh t  b e associate d wit h differen t  knowledge , 

theories ,  an d reasonin g schemata .  Thes e 

difference s migh t  mak e differen t  integratio n 

strategie s salient ,  an d consequentl y ther e migh t 

be systemati c variation s i n th e eas e wit h whic h 

LS structure s ar c learne d i n objec t  an d socia l 

domains . 

Exper iment s 1- 6 

Introduction and general method 

In these experiments subjects were presented 

wit h description s o f  object s o r  description s o f 

peopl e an d the y wer e aske d t o sor t  th e example s 

int o tw o equal-size d groups .  Th e material s fo r 

th e objec t  an d socia l  task s wer e constructe d fro m 

th e sam e underlyin g structur e (represente d i n 

abstrac t  notatio n i n Tabl e 1) ,  bu t  thi s structur e 

was represente d b y objec t  o r  socia l 

characteristics .  Fo r  example ,  fo r  th e socia l  tas k 

of  Experimen t  1  th e I' s  i n Tabl e 1  wer e 

represente d b y feature s tha t  wer e rate d t o b e 

characteristi c o f  extroverts ,  an d th e O' s wer e 
represente d b y feature s tha t  wer e rate d t o b e no t 

characteristi c o f  extroverts .  Thus ,  fo r  on e 
randomizatio n Exempla r  1  (1110 )  i n Tabl e 1  wa s 

represente d a s lively ,  talkative ,  friendly ,  an d timid ; 

Exempla r  2  (1101 )  wa s represente d a s lively , 

talkative ,  inhibited ,  an d entertaining ;  etc .  Fo r  th e 

objec t  material s i n Experimen t  1 ,  however ,  th e 

I' s  i n Tabl e 1  wer e represente d b y feature s tha t 

wer e rate d t o b e goo d feature s fo r  a  hammer  an d 

Tabl e 1 .  Abstrac t  Representatio n o f  th e Exemplar s 

i n Experiment s 1- 6 

E X E M P L AR 

1 
2 
3 
4 
5 
6 
7 
8 

Dl 

1 
1 
1 
0 
0 
0 
0 
1 

D I M E N S I ON 

D2 

1 
1 
0 
1 
0 
0 
1 
0 

D3 

1 
0 
1 
1 
0 
1 
0 
0 

D4 

0 
1 
1 
1 
1 
0 
0 
0 

th e O' s wer e represente d b y feature s thatwer e 

rate d t o b e ba d feature s fo r  a  hammer .  Thus ,  fo r 

one randomizatio n Exempla r  1  wa s represente d 

as:  i s  eas y t o grasp ,  ha s a  fla t  surface ,  i s  tw o pounds , 

and I S fiv e fee t  long ;  Exempla r  2  wa s represente d 

as:  i s  eas y t o grasp ,  ha s a  fla t  surface ,  i s sixt y 

pounds ,  an d i s on e foo t  i n length .  Eac h exempla r 

had thre e characteristi c feature s an d on e 

uncharacteristi c feature . 

For  th e socia l  tas k participant s wer e presente d 

wit h th e eigh t  description s o f  peopl e an d fo r  th e 

objec t  tas k participant s wer e presente d wit h th e 

eigh t  description s o f  objects .  (A s describe d 

above ,  thes e description s wer e constructe d fro m 

th e notatio n i n Tabl e 1) .  Th e categor y label s wer e 

presente d i n th e socia l  condition s (e.g. , 

extroverte d vs .  non-extroverted )  an d th e objec t 

condition s (e.g. ,  hammer  vs .  non-hammer) .  Fo r  th e 

socia l  tas k participant s wer e aske d t o plac e fou r 

of  th e description s i n th e extroverte d categor y an d 

fou r  o f  th e description s i n th e no t  extroverte d 

category .  Fo r  th e objec t  task s participant s wer e 

aske d t o plac e fou r  o f  th e description s i n th e 

good hammer  categor y an d fou r  o f  th e 

description s i n th e no t  a  goo d hammer  category . 

For  bot h tasks ,  participant s wer e aske d t o 

examin e th e description s carefull y an d plac e 

eac h descriptio n i n th e mos t  appropriat e 

category .  (Eac h subjec t  performe d th e objec t  an d 

th e socia l  sort .  Th e orde r  i n whic h th e sort s 

wer e performe d wa s counterbalance d acros s 
subjects) . 

Ther e ar e man y possibl e way s t o partitio n th e 

example s represente d i n Tabl e 1 .  On e strategy , 

fo r  example ,  woul d b e t o divid e th e example s o n 

th e basi s o f  th e feature s o n on e dimensio n (e.g. , 

i f  subject s sorte d b y th e firs t  dimension ,  the n 

Exemplar s 1 ,  2 ,  3 ,  an d 8  woul d b e place d i n on e 

categor y an d Exemplar s 4 ,  5 ,  6 ,  an d 7  woul d b e 

place d i n th e othe r  category) .  I f  a  strateg y o f 

summin g characteristi c feature s i s natural , 

however ,  the n Exemplar s 1- 4 woul d b e place d i n 

one categor y an d Exemplar s 5- 8 woul d b e place d 
i n th e othe r  category .  Thes e categorie s woul d b e 

linearl y separable .  Thi s particula r  patter n o f 

sortin g wil l  b e calle d a  Summatio n sort . 

The sortin g tas k wa s use d i n al l  th e 

experiment s bu t  th e specifi c  feature s tha t  wer e 

use d fo r  th e socia l  an d objec t  sort s varie d fro m 

experimen t  t o experiment .  I n Experiment s 1  an d 

2 th e socia l  categorie s wer e extroverte d vs .  non -

extroverte d an d th e objec t  categorie s wer e hammer 

vs .  non-hammer .  I n Experimen t  3  th e socia l 

categorie s wer e activ e vs .  passiv e an d th e feature s 

wer e behavio r  statement s rathe r  tha n trai t  terms . 
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The objec t  categorie s i n Experimen t  3  wer e 

animal s vs .  furniture .  I n Experimen t  4  th e socia l 

categorie s wer e cautiou s vs .  non-cautiou s an d th e 

objec t  categorie s wer e car s vs .  airplanes .  I n 

Exj)eriment s 5  an d 6  th e socia l  categorie s wer e 

cautiou s vs .  non-cautiou s an d th e objec t  categorie s 

wer e bir d vs .  non-bird .  (Thirty-four ,  16 ,  76 ,  26 ,  24 , 

and 2 8 subject s participate d i n Experiment s 1-6 , 

respectively) . 

I f  th e objec t  an d socia l  material s activat e 

differen t  knowledge ,  an d i f  th e knowledg e tha t 

i s activate d i n th e socia l  domai n i s mor e 

compatibl e wit h linea r  separability ,  the n mor e 

Summatio n sort s shoul d b e observe d wit h th e 

socia l  materials . 

Result s an d discussio n 

Many more Summation sorts occurred with 

th e socia l  materials .  I n Experimen t  1 ,  7 7 % o f  th e 

socia l  sort s wer e Summatio n sort s wherea s onl y 

3 5 % o f  th e objec t  sort s wer e Summatio n sorts . 

The correspondin g number s i n Experiment s 2 ,  3 , 

4,  5 ,  an d 6 ,  wer e 6 9 % vs .  19% ,  507 o vs .  28% ,  4 6 % 

vs .  04% ,  7 9 % vs .  50% ,  an d 5 7 % vs .  25% , 

respectively .  Thus ,  eve n thoug h ver y differen t 

stimulu s material s wer e use d i n th e differen t 

experiments ,  th e result s wer e clea r  an d 

consisten t  acros s th e experiments .  (Sig n test s 

indicate d tha t  al l  o f  thes e difference s wer e 

significan t  a t  th e .0 1 level. )  I n addition ,  man y 

subject s i n th e socia l  condition s reporte d 

summin g typica l  feature s bu t  thi s strateg y wa s 

rarel y reporte d i n th e objec t  conditions .  Instead , 

subject s i n objec t  condition s reporte d makin g 

decision s b y analog y t o know n objects ,  sortin g 

th e example s o n th e basi s o f  a  singl e dimension , 

or  usin g configura l  propertie s involvin g pair s o f 

feature s (e.g. ,  " a heav y objec t  i s  oka y a s lon g a s 

i t  i s  eas y t o grasp") .  Al l  o f  thes e strategie s ar e 

inconsisten t  wit h summin g independen t  feature s 

and formin g L S categories .  Thus ,  th e sortin g 

result s an d th e strateg y report s indicat e tha t 

linearl y separabilit y  wa s a n importan t  constrain t 

on socia l  bu t  no t  objec t  classification . 

Exper imen t  7 

In this experiment the compatibility between 

linea r  separabilit y  an d objec t  an d socia l  domain s 

was examine d wit h a  learnin g rathe r  tha n a 

sortin g task .  Participant s attempte d t o lear n t o 

correctl y classif y example s tha t  ha d bee n divide d 

int o L S categories .  I f  socia l  knowledg e induce s 

summatio n strategies ,  the n L S structure s shoul d 

be eas y t o lear n i n socia l  conditions . 

Thi s experimen t  wa s als o designe d t o tes t  a 

key predictio n o f  th e knowledge-induce d 

integratio n hypothesis .  Specifically ,  knowledg e 

tha t  induce s a  summatio n strateg y shoul d onl y 

facilitat e th e acquisitio n o f  categorie s tha t  ar e 

compatibl e wit h thi s strategy .  Thu s rathe r  tha n 

makin g i t  easie r  t o lear n al l  structures ,  socia l 

knowledg e shoul d primaril y facilitat e th e 

acquisitio n o f  L S structures .  Linearl y separabl e 

and nonlinearl y separabl e (NLS )  categorie s wer e 

use d t o examin e thi s possibility .  I n term s o f  th e 

abstrac t  notation ,  fo r  th e L S tas k th e member s o f 

one categor y wer e 1110 ,  1011 ,  1101 ,  an d 011 1 

wherea s th e member s o f  th e contras t  categor y 

wer e 0001 ,  1100 ,  0110 ,  an d 1010 .  I f  th e typica l 

value s (i.e. ,  th e I's )  o f  th e firs t  categor y wer e 

summed,  the n ever y member  o f  th e firs t 

categor y woul d hav e mor e typica l  value s tha n 

ever y member  o f  th e secon d category .  I f 

summin g feature s i s a  natura l  strategy ,  the n 

thes e categorie s shoul d b e eas y t o learn . 

For  th e N L S task ,  th e member s o f  on e categor y 

wer e 1000 ,  1010 ,  1111 ,  an d 0111 ,  wherea s th e 

members o f  th e contras t  categor y wer e 0001 , 

0100 ,  1011 ,  an d 0000 .  I n thi s cas e ther e i s 

considerabl e overla p betwee n th e tw o categorie s 

i n term s o f  th e number s o f  typica l  feature s tha t 

th e example s possess .  Thus ,  summin g th e 

typica l  feature s woul d no t  accuratel y partitio n 

th e categories .  I n th e socia l  condition s th e I' s 

and O' s wer e represente d b y feature s o f  peopl e 

and i n th e objec t  condition s th e I' s  an d O' s wer e 

represente d b y feature s o f  animals . 

I f  summatio n i s a  salien t  strateg y i n th e socia l 

condition s bu t  alternativ e integratio n strategie s 

ar e salien t  i n th e objec t  conditions ,  the n th e L S 

structure s shoul d b e easie r  t o lear n i n th e socia l 

conditions .  I f  configura l  informatio n i s salien t  i n 

th e objec t  conditions ,  however ,  the n th e N L S 

structure s shoul d b e easie r  t o lear n i n th e objec t 

tha n th e socia l  conditions .  (Th e example s i n th e 

N LS categorie s hav e highe r  withi n categor y 

similarit y an d les s betwee n categor y similarit y 

tha n th e example s i n th e L S categories .  Thus ,  i f 

th e overal l  similarit y o f  individua l  example s i s 

salien t  i n th e objec t  domain ,  the n th e N L S 

categorie s shoul d b e easie r  t o lear n tha n th e L S 

categories. ) 
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Metho d 

Subjects. The subjects were 152 undergraduate 

student s wh o participate d i n th e cxporimon t  i n 

partia l  fulfillmen t  o f  cours e requirements . 

Stimul i  an d procedure .  Activ e vs .  passiv e 

categorie s wer e use d a s th e socia l  stimul i  an d 

predato r  vs .  pre y categorie s wer e use d a s th e 

objec t  stimuli .  I n th e socia l  condition s th e I' s  i n 

th e abov e example s wer e represente d b y activ e 

feature s (e.g. ,  talkative )  an d th e O' s wer e 

represente d b y passiv e feature s (e.g. ,  thoughtful) . 

I n th e objec t  condition s th e I' s  wer e represente d 

by feature s tha t  wer e rate d t o b e characteristi c o f 

predator s (e.g. ,  muscular )  an d th e O' s wer e 

represente d b y feature s tha t  wer e rate d t o b e 

characteristic s o f  pre y (e.g. ,  armored) . 

The example s wer e presente d individuall y 

durin g learnin g an d th e tas k wa s t o classif y eac h 

exampl e a s activ e o r  passiv e i n th e socia l 

conditions ,  an d a s pre y o r  predato r  i n th e objec t 

conditions .  Afte r  a  respons e wa s selected ,  th e 

subject s wer e informe d o f  th e correc t 

classification .  Th e example s wer e presente d i n 

blocks ,  an d i n eac h bloc k al l  eigh t  o f  th e 

example s wer e presente d i n a  rando m order . 

The learnin g tas k continue d unti l  a  subjec t  ha d 

tw o consecutiv e errorles s block s o r  unti l  sixtee n 

block s ha d bee n completed . 

Result s an d discussio n 

The LS structures were much easier to learn in 

th e socia l  tha n th e objec t  conditio n (a n averag e 

of  16.2 4 error s versu s a n averag e o f  30.7 9 errors) . 

The opposit e resul t  occurre d wit h th e N L S 

structures ,  however ,  a s fewe r  error s wer e mad e 
i n th e objec t  tha n th e socia l  conditio n (24.0 3 vs . 

28.7 0 errors) .  Thi s interactio n betwee n stimulu s 

domai n an d categor y structur e wa s highl y 

significant ,  F(l,148 )  =  23.06 ,  p  <  .001 ,  MS e = 

156.56 .  Th e L S structure s wer e significantl y 

easie r  t o lear n i n th e socia l  /la n th e objec t 

conditions ,  F(l,74 )  =  20.81 ,  p  <  .01 ,  MS e =  193.39 , 

but  th e N L S structure s wer e easie r  t o lear n i n th e 

objec t  tha n i n th e socia l  condition ,  F(l,74 )  =  3.88 , 

p =.05 ,  MS e 119.95 . 

Thes e result s indicat e tha t  th e socia l  material s 
wer e highl y compatibl e wit h th e L S categories . 
The result s als o indicat e tha t  socia l  material s d o 

not  produc e genera l  facilitatio n i n learning . 

Instead ,  eas e o f  learnin g appear s t o depen d o n 
th e compatibilit y  betwee n th e for m o f  encodinp ^ 

tha t  i s  induce d an d th e structur e o f  th e t o b e 

learne d information .  Th e encoding s tha t  wer e 

induce d b y socia l  knowledg e wer e compatibl e 

wit h L S bu t  no t  N L S structures .  Th e encoding s 

tha t  wer e induce d i n th e objec t  conditions , 

however ,  wer e mor e compatibl e wit h th e N L S 

tha n th e L S structures . 

Genera l  Discussio n 

Across several experiments that used a wide 

variet y o f  stimulu s material s an d categorizatio n 

task s linearl y separabl e categorie s wer e mor e 

compatibl e wit h socia l  tha n objec t  materials . 

Thi s resul t  wa s clea r  an d consisten t  an d hel d 

regardles s o f  whethe r  th e tas k involve d categor y 

constructio n o r  categor y learning . 

Thes e result s appeare d t o b e attributabl e t o 

difference s i n th e knowledg e structure s tha t  wer e 

activate d i n objec t  an d socia l  domains . 

Participant s i n th e objec t  an d socia l  condition s 

seemed t o rel y o n differen t  type s o f  informatio n 

(e.g. ,  concret e instance s vs .  abstrac t 

representations )  an d thes e difference s produce d 

differen t  type s o f  integratio n strategies .  I n socia l 

conditions ,  summin g individua l  feature s wa s a 

frequen t  an d natura l  integratio n strategy .  I n 

objec t  conditions ,  however ,  clea r  influence s o f 

configura l  properties ,  featur e conjunctions , 

specifi c  exemplars ,  an d heavil y weighte d singl e 

dimension s wer e observed . 
A clea r  implicatio n o f  thes e result s i s  tha t  th e 

naturalnes s o r  learnabilit y  o f  abstrac t  structure s 

wil l  var y wit h domain .  Th e structur e o f 

knowledg e appear s t o var y wit h domain ,  an d 

conse '  entl y abstrac t  structure s o r  principle s 
suc h J  linea r  separabilit y  wil l  b e mor e 

imp c . .  n t  i n som e domain s tha n others . 

Tl  . '  r3sult s indicat e tha t  ther e ar e a  numbe r  o f 

im p rt'in t  difference s betwee n objec t  an d socia l 

catê .orizatio n systems .  Thes e difference s reflect , 

i n part ,  difference s i n th e structur e an d natur e o f 

th 3 domains .  Object s ar e highl y structure d 

entil'e s tha t  ca n b e directl y perceived .  Th e 

stru'tur e an d organizatio n o f  ou r  theorie s o f 

•peopl e i s les s clear ,  les s precise ,  an d mor e 

variable ,  an d socia l  concept s ar e base d o n 

interpretations ,  inferences ,  an d construction s 
rathe r  tha n direc t  perceptions .  Thes e basi c 

difference s i n objec t  an d socia l  domain s appea r 

t o produc e man y difference s i n th e structur e o f 

knowledg e an d i n categorizatio n processes . 

The result s indicat e tha t  ther e ar e importan t 
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difference s betwee n conceptua l  systems ,  an d 

constraint s tha t  operat e i n on e domai n migh t  no t 

be importan t  i n anothe r  domai n (se e Keil ,  1981 , 

1990 ;  Medin ,  Wattenmaker ,  &  Mickalski ,  198 7 

fo r  relate d discussion) .  However ,  th e result s 

shoul d no t  b e interprete d a s supportin g th e 

conclusio n tha t  ther e wil l  b e n o genera l 

principle s o r  constraint s tha t  exten d acros s 

systems .  Indeed ,  th e wa y tha t  knowledge , 

integratio n strategies ,  an d abstrac t  structure s 

interacte d t o determin e eas e o f  learnin g 

appeare d t o b e consisten t  an d systemati c fo r  al l 

of  th e experiments .  Thus ,  regardles s o f  th e 

domain ,  a n awarenes s o f  th e knowledg e an d 

integration s tha t  wil l  b e activate d ca n b e use d t o 

predic t  eas e o f  learning .  Th e result s d o suggest , 

however ,  tha t  i t  migh t  b e mor e productiv e t o 

formulat e domai n genera l  constraint s i n term s o f 

processe s rathe r  tha n i n term s o f  product s o f 

processe s (se e Medi n e t  al) .  I t  migh t  no t  b e 

possibl e t o stat e tha t  linearl y separabl e structure s 

wil l  alway s b e eas y t o learn ,  bu t  i t  migh t  b e 

possibl e t o stat e constraint s i n term s o f  th e 

proces s b y whic h knowledge ,  encodings ,  an d 

abstrac t  structure s interac t  t o determin e eas e o f 
learning . 
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