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T h e Ro l e o f  Correlationa l  Structur e 

i n Lea rn i n g E v e n t  Categorie s 

Ala n W .  Kerste n 
Dorri t  O .  Billma n 
School  o f  Psycholog y 

GcOTgi a Institut e o f  Technolog y 
Atlanta ,  G A 30332-017 0 

email :  billman@pravda.gatech.ed u 

A b s t r a c t 

H o w d o peopl e lear n categorie s o f  simple , 
transitiv e events ? W e clai m tha t  peopl e attemp t  t o 
recover  from  inpu t  th e predictiv e structur e tha t  i s th e 
basi s o f  'good' ,  inferentiall y  rich  categories .  Prio r 
wor k wit h objec t  categorie s foun d facilitatio n i n 
teaming  a  componen t  relatio n (e.g .  feather s covar y 
wit h beak )  whe n tha t  correlatio n wa s embedde d i n a 
syste m o f  other ,  mutuall y relevan t  correlations . 
Littl e researc h ha s investigate d even t  categories ,  bu t 
researcher s hav e suggeste d tha t  ver b meaning s 
(henc e perhap s even t  categories )  migh t  b e organize d 
quit e differentl y from  nou n meaning s (an d objec t 
categories) .  Thu s i t  i s  fa r  fro m clea r  whethe r  th e 
learnin g biase s o r  procedure s foun d fo r  objec t 
categorie s wil l  als o appea r  fo r  even t  learning .  T w o 
experiment s investigate d th e effect s o f  systemati c 
correlationa l  structur e o n learnin g th e regularities 
axnprisin g a  se t  o f  even t  categories .  Bot h foun d th e 
same patter n o f  facilitatio n fro m correlationa l 
coherenc e a s foun d earlie r  wit h objec t  categories . 
We briefl y discus s relations  t o 1 )  othe r  constraint s 
on concep t  learnin g tha t  focu s o n th e organizatio n o f 
th e whol e syste m o f  concept s an d 2 )  learnin g 
paradigm s tha t  produc e competition ,  no t  facilitation , 
betwee n corrdate d cues . 

E v e n t  C a t e g o r y L e a r n i n g 

What makes some event categ(Mies harder 
or  easie r  t o team  tha n others ? B y event s w e mea n 
simpte ,  "verb-sized "  interaction s betwee n agent s an d 
patients .  Categorie s ar e generalization s acros s 
multipl e suc h events .  I n ou r  experiment s subject s 
vie w animation s o f  simple ,  transitiv e event s i n a n 
unsupervise d teaming  paradig m an d w e asses s wha t 
regularitie s the y team.  Ou r  wor k ha s tw o broa d 
motivations :  1 )  t o identif y wha t  make s som e 
system s o f  categorie s natura l  an d coheren t  bu t  other s 

arbitrar y an d a d ho c an d 2 )  t o asses s whethe r 
proposal s develope d fo r  objec t  categorie s appl y t o 
even t  categories . 

We propos e tha t  natural' ,  coheren t 
categorie s 1 )  suppor t  usefu l  prediction s abou t  ne w 
instance s an d 2 )  facilitat e th e teaming  o f  attribut e 
relations  withi n a  categor y an d relations  t o contras t 
categories .  W e loo k a t  eas e o f  learning ,  particularl y 
i n unsupervise d tasks ,  a s a n importan t  inde x o f 
categor y 'goodness' . 

Our  experiment s as k h o w th e organizatio n 
of  a  syste m o f  categorie s affect s teaming 
component s o f  tha t  system .  W e believ e tha t 
understandin g coherenc e o r  eas e o f  learnin g require s 
considerin g a  syste m o f  categories ,  no t  eac h categor y 
i n isolation .  Investigatin g system-wide ,  structura l 
constraint s o n leamin g ha s bee n a  smal l  bu t  visibl e 
componen t  o f  curren t  research .  Keil' s  (1979 ) 
concep t  o f  predicability ,  Markman' s (1989 )  mutua l 
exclusivit y constraint ,  an d perhap s th e suggestion s 
abou t  th e rol e o f  backgroun d theor y i n categorizatio n 
(Murph y an d Medin ,  1985 )  ar e example s o f  wor k i n 
thi s area . 

We beltev e tha t  th e notio n o f  correlationa l 
stmctur e i s  critica l  fo r  understandin g categor y 
coherence .  Rosc h (1978 )  claime d tha t  a  goo d 
categor y capture s rich  correlationa l  stmctur e i n th e 
worl d an d henc e i s  inferentiall y  rich;  knowin g 
somethin g i s a  bir d allow s yo u t o predic t  man y o f 
it s properties .  W e exten d Rosch' s clai m abou t 
stmctur e t o tw o leamin g principles .  First ,  learner s 
ar e biase d t o see k ou t  categorie s wit h rich 
correlationa l  stmctur e s o tha t  learnin g an y 
componen t  correlatio n (sa y betwee n feather s an d 
flying )  i s  facilitate d i f  othe r  attribut e value s als o 
correlat e (singin g an d havin g a  beak) .  Thu s w e 
predic t  facilitatio n amon g correlate d cue s (Bilhna n 
and Heit ,  1988) ,  no t  competitio n a s i n severa l  othe r 
leamin g model s (Rescorl a A .  Wagner .  1972 ;  Gluc k 
& Bower ,  1988) .  Second ,  leamin g benefit s i f 
correlation s amon g th e sam e attribute s ar e presen t 
consistentl y acros s a  syste m o f  contras t  categorie s 
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(value s o f  bod y coverin g an d looxnotio n correlat e 
f o r H S H a s w e U a s B I R D ) . 

Th e curren t  experiment s tes t  th e Firs t 
principle ,  askin g i f  learnin g a  correlatio n betwee n 
tw o attribute s i s facilitate d i n a  s)«te m wher e thes e 
attribute s als o covar y wit h others .  W e compar e 
learnin g th e correlatio n i n thi s contex t  t o learnin g 
th e sam e correlatio n i n differentl y organize d 
systems .  Thes e experiment s parallele d prio r  wor k 
on objec t  categorie s whic h foun d suppor t  f w thi s 
principl e (Billma n &  Jeong ,  1989 ;  Billma n & 
Knutson ,  1990) .  T o investigat e event s w e ha d t o 
identif y attribute s relevant  t o even t  categories ;  w e 
di d thi s l ^  reference  t o wor k o n perceptua l  propertie s 
of  simpl e event s (Michotte ,  194^1963 )  an d t o wori : 
identifyin g aspect s o f  even t  meanin g tha t  ar e reliably 
identifie d i n synta x an d ver b meaning . 

Althoug h even t  categorie s ar e widel y 
acknowledge d a s important ,  concep t  researc h ha s 
overwhelmingl y focuse d o n objec t  categories . 
Give n th e paucit y o f  researc h o n even t  categories ,  i t 
was unclea r  whethe r  th e results  fo r  even t  categorie s 
woul d paralle l  thos e fo r  objects .  Th e closes t 
researc h come s fro m stud y o f  verbs ,  no t  even t 
categorie s pe r  se .  Genme r  (1981 )  ha s hypothesize d 
tha t  relational  concept s suc h a s verb s hav e littl e 
OOTelationa l  structure .  Huttenloche r  an d Lu i  (1979 ) 
furthe r  clai m tha t  verbs ,  unlik e nouns ,  posses s a 
matrix-lik e organization ,  wit h littl e correlatio n 
betwee n element s o f  meanin g suc h a s direction , 
instrument ,  mtent ,  an d manner .  I f  real-worl d even t 
categorie s indee d hav e littl e correlationa l  structure , 
categor y learner s woul d mos t  likel y no t  hav e a  bia s 
towar d learnin g nove l  even t  categorie s wit h suc h 
structure .  However ,  shoul d correlationa l  structur e 
facilitat e th e learnin g o f  even t  a s wel l  a s objec t 
categories ,  thi s woul d sugges t  tha t  th e presenc e o f  a 
coheren t  syste m o f  correlation s play s a  ver y 
pervasiv e rol e i n learning .  I n addition ,  a 
commonali t y betwee n objec t  an d even t 
categorizatio n woul d b e identified ,  encouragin g 
compariso n betwee n analyse s o f  objec t  categorie s 
(an d nouns )  an d even t  categorie s (an d verbs) . 

E x p e r i m e n t  1 

Given the view that categories capture 
correlationa l  structure ,  w e investigate d th e eas e o f 
learnin g componen t  correlations .  T h e firs t 
experimen t  teste d whethe r  a  correlatio n i s mor e 
easil y learne d i n isolatio n o r  whe n th e attribute s 
participatin g i n tha t  correlatio n als o participat e i n 
othe r  correlations .  W e predicte d tha t  correlation s 
woul d b e easie r  t o lear n i n th e presenc e o f  othe r 
correlations ,  du e t o a  bia s o f  categor y learner s t o 
see k ou t  suc h correlationa l  struchire . 

M e t h o d 

Subjects. Tbifty-six undergraduates at the Georgia 

Institut e o f  Technolog y volunteere d a s subject s fo r 
clas s credit . 
S t imu l i . 

L e a r n i n g P h a i c .  Ever y even t 
consiste d o f  th e action s o f  a  squar e character ,  th e 
agent ,  an d a  circula r  character ,  th e patient ,  o n a 
varyin g background ,  th e env i ronmen t .  Th e 
character s lef t  thei r  startin g location s whe n th e 
subjec t  presse d th e mous e button ,  wit h th e agen t 
alway s movin g toward s th e patient .  W h e n th e agen t 
reache d th e patient ,  th e stat e change ,  o r  chang e i n 
appearanc e o f  th e patient ,  too k place .  Th e patien t 
the n alway s move d awa y from  th e agen t 

Each even t  varie d o n 7  attributes ,  eac h wit h 
3 possibl e values .  Thre e attribute s specifie d stati c 
propertie s o f  th e object s o r  thei r  environment .  Fou r 
specifie d dynami c propertie s whic h combine d t o 
produc e collisions ,  chase s etc .  wit h differen t 
outcome s fo r  th e patient .  Th e attribute s were :  (1 ) 
th e agen t  color :  red ,  green ,  o r  blue ;  (2 )  th e patien t 
color :  purple ,  brown ,  o r  yellow ;  (3 )  th e natur e o f 
th e environment :  a  fine  grain ,  squiggl y lines ,  o r 
smal l  ovals ;  (4 )  th e stat e change :  blowin g up . 
shrinking ,  o r  flashing ;  (S )  th e pat h o f  th e agen t  afte r 
th e stat e change :  movemen t  towar d th e patient ,  awa y 
fro m th e patient ,  o r  remainin g a t  th e plac e wer e i t 
met  th e patient ;  (6 )  th e pat h o f  th e patien t  befor e th e 
stat e change ;  an d (7 )  th e agent' s manne r  o f  motion : 
smooth ,  direc t  motion ;  oscillatio n perpendicula r  t o 
th e directio n o f  motion ;  o r  surgin g forwar d i n 
bursts . 

For  eac h subject ,  a t  leas t  tw o o f  thes e 
attribute s wer e correlated ,  suc h tha t  th e valu e o f  on e 
attribut e coul d b e predicte d give n th e valu e o f  th e 
other .  Th e correlatio n betwee n thes e tw o attribute s 
was designate d th e targe t  rule .  Thi s wa s th e onl y 
correlatio n presen t  fo r  subject s i n th e isolatin g 
condition .  Fo r  subject s i n th e structure d condition , 
thes e tw o attribute s wer e correlate d wit h tw o othe r 
attribute s chose n a t  random .  Thre e differen t  targe t 
rule s wer e use d an d w e compare d th e eas e o f  learnin g 
eac h targe t  rul e i n th e structure d versu s isolatin g 
conditions .  Figur e 1  show s a n exampl e o f  th e 
correlation s presen t  i n th e structure d an d isolatin g 
conditions . 

Tes t  Phase .  Eac h subject' s knowledg e o f 
hi s o r  he r  targe t  rul e wa s tested .  Thi s wa s don e b y 
collectin g rating s o f  event s wit h correctl y o r 
incorrectl y matche d value s o f  th e attribute s i n th e 
targe t  rule .  T o tes t  knowledg e o f  th e targe t  rul e i n 
isolation ,  i t  wa s necessar y t o hide  an y attribute s 
whic h wer e correlate d wit h th e attribute s i n tha t  rule . 
I f  thi s wer e no t  don e an d on e attribut e ha d a n incorrec t 
valu e i n th e structure d condition ,  multipl e rule s 
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Isolatin g Cond i t i o n Structure d Cond i t io n 

A g«n t  Co l  o r  A  gen t  Co l  o r 

Environment ^^^'~^^^;^ Pfttlent Color Environment ^h^iMh-^ Patient Color 

Manner *^^ 'V^ A^entPith Manner ^^/^^jg^ Agent Path 

Stite Change Patient Path State Change Patien t  Pit h 

Figur e 1 :  Exampl e scbema s fo r  tw o subject s i n Experimen t  1 .  Dai k line s indicat e correlations .  Targe t  rul e betwee n 
environmen t  an d stat e chang e i s presen t  i n bot h conditions .  Fo r  structure d condition ,  thes e tw o attribute s ar e 
correlate d wit h tw o othe r  attributes . 

beside s th e targe t  woul d als o b e incorrect .  Thus , 
tw o correlate d attribute s wer e bidde n fro m vie w o n 
eac h tes t  even t  fo r  structure d conditio n subjects . 
T wo rando m attribute s wer e bidde n fo r  eac h tes t  o f 
th e targe t  rul e fo r  isolatin g conditio n subjects .  T o 
m a ke th e tes t  phas e minimall y instructive ,  tw o fille r 
'rules '  wer e als o tested .  Fo r  structure d conditio n 
subjects ,  thes e wer e tw o correlation s whic h wer e 
presen t  i n th e learnin g phase .  Fo r  isolatin g 
conditio n subjects ,  thes e luk s ha d no t  bee n present , 
so thes e subject s coul d no t  hav e ha d knowledg e o f 
th e correc t  pairing s o n th e filler  rules .  Th e targe t 
rul e an d eac h filler  rulewer e eac h teste d 1 8 times . 
On hal f  o f  thes e trials ,  th e value s o f  th e attribute s i n 
th e rul e wer e correctl y matched ,  whil e o n hal f  the y 
w o e matche d differentl y tha n i n th e learnin g phase . 
Procedure .  Th e learnin g phas e consiste d o f  12 0 
animate d events .  Subject s wer e instructe d tha t  the y 
woul d b e seein g event s o n anothe r  planet ,  an d wer e 
t o lear n th e kind s o f  event s whic h loo k plac e o n thi s 
plane t  Eac h even t  wa s initiate d b y th e subjec t 
Ther e wer e five  break s durin g learning .  Afte r  th e 
learnin g phase ,  subject s wer e tol d tha t  thei r 
knowledg e o f  event s wouk l  b e assessed .  Si x correc t 
instructio n display s familiarize d subject s wit h h o w 
attribute s woul d b e hidde n fro m view .  Subject s 
wer e the n tol d t o rat e eac h tes t  display ,  base d o n th e 
availabl e attributes ,  fo r  h o w goo d a n exampl e i t  wa s 
of  possibl e evoit s o n fdane t  Daysee .  Subject s coul d 
repea t  eac h o f  th e 5 4 event s the y wer e t o rat e u p t o 3 
times . 
Design .  Th e desig n consiste d o f  tw o factors .  O n e 
of  thes e wa s correlationa l  structure .  Th e tw o level s 

of  thi s facto r  wer e structure d an d isolating .  Th e 
othe r  facto r  wa s th e targe t  rule .  Th e thre e 
correlation s comprisin g thi s facto r  wer e betwee n 
patien t  colo r  an d agen t  path ,  stat e chang e an d 
environment ,  an d manne r  o f  motio n an d patien t 
path .  Th e dependen t  measur e wa s ratin g accurac y o n 
th e 1 8 event s testin g th e targe t  rule . 

Result s 

Accuracy scores were derived from rating 
score s b y finding  th e differenc e betwee n eac h 
subject' s ratin g an d th e correc t  ratin g an d the n 
subtractin g thi s fro m 2 .  Thus ,  a  perfec t  ratin g fo r 
an even t  wa s awarde d a  scor e o f  2 ,  whil e th e mos t 
incorrec t  ratin g receive d a  -2 . 

Structure d conditio n subject s ba d highe r 
accurac y scores ,  averagin g .89 ,  compare d t o th e 
averag e isolatin g conditio n scor e o f  .31 .  Th e 
correlatio n betwee n stat e chang e an d environmen t 
was rate d mos t  accurately ,  followe d nex t  b y patien t 
colo r  an d agen t  path ,  an d finally  b y patien t  colo r  an d 
manner  o f  motio n (se e Figur e 2) . 

D ue t o significan t  heterogeneit y o f 
variance ,  a  Brown-Forsyth e tes t  wa s performe d 
instea d o f  a n A N O V A.  Thi s tes t  reveale d a 
significan t  effec t  o f  correlationa l  suoicture ,  wit h a n 
F(l,15 )  o f  8.8 2 ( p <  .01) .  Th e effec t  o f  rul e wa s 
als o foun d t o b e significan t  producin g a n F(2,1S )  o f 
15.8 3 ( p <  .001) .  Th e interactio n wa s insignifican t 
withanF(2,15)of0.56 . 

434 



P«r1»c t 
A v e r a g e R a t i n g A c c u r a c y 

§ Isolatin g 

Structure d 

Chance : 

Figur e 2 :  Experimen t  1  accurac y score s fo r  th e thre e rules .  Rul e 1 :  stat e chang e an d environment .  Rul e 2 :  patien t  colo r 
and agen t  path .  Rul e 3 :  patien t  pat h an d agen t  manne r  o f  motion . 

E x p e r i m e n t  2 

The results of Experiment 1 supported the 
notio n tha t  correlationa l  structure ,  i n th e sens e o f 
multipl e relate d correlations ,  facilitate s th e learnin g 
of  individua l  correlations .  However ,  ther e i s a n 
alternativ e interpretatio n o f  th e data .  Sinc e fou r  o f 
th e seve n attribute s wer e correlate d fo r  th e structure d 
condition ,  onl y thre e attribute s varie d randomly .  I n 
contrast ,  fiv e o f  th e seve n attribute s varie d randoml y 
fo r  th e isolatin g condition .  Thus ,  th e effect s 
attribute d t o correlationa l  structur e i n Experimen t  1 
coul d instea d hav e bee n a  resul t  o f  difference s i n th e 
amount  o f  randcmnes s i n th e tw o conditions . 

Experimen t  2  wa s a n attemp t  t o replicat e 
Experimen t  1  whil e controllin g fo r  th e amoun t  o f 
randomness .  Randomnes s wa s conceptualize d a s 
th e numbe r  o f  possibl e event s allowe d withi n th e 
specificatio n o f  correlationa l  structur e fo r  a  give n 
subject .  Fo r  example ,  i n th e isolatin g conditio n o f 
Experimen t  1 ,  th e fiv e randranl y varyin g attribute s 
wer e fre e t o for m an y combinatio n wit h on e anotho ^ 

and wit h th e tw o correlate d attributes ,  allowin g 3 ^ 
possibl e combinations .  Th e structure d conditio n 

onl y allowe d 3 ^  combination s (fro m A1-A2-A3-A 4 
al l  covaryin g wit h eac h other) .  I n Experimen t  2 ,  th e 
number  o f  possibl e combination s i n th e 

comparison ,  o r  crossed ,  conditio n wa s reduce d t o 3 ^ 
by introducin g tw o correlation s whic h wer e 
independen t  o f  th e targe t  rul e (A1-A2 ,  A3-A4 ,  an d 
A5-A 6 pair-wis e correlations) .  Thus ,  th e numbo ^  o f 
possibl e event s wa s equalize d acros s conditions . 

whil e th e crosse d conditio n wa s stil l  lo w i n 
systematic ,  correlationa l  structure . 

M e t h o d 

Subjects. Thirty undergraduates at the Georgia 
Institut e o f  Technolog y volunteere d a s subject s fo r 
clas s credi t 
St imul i . 

Learnin g Phase .  Th e learnin g phas e 
differe d fro m tha t  o f  Experimen t  1  i n tha t  subject s i n 
th e crosse d conditio n sa w correlation s betwee n thre e 
pair s o f  attributes .  N o attribut e wa s correlate d wit h 
mor e tha n on e othe r  attribut e fo r  thes e subjects . 
Ever y structure d conditio n subjec t  wa s presente d 
wit h correlation s amon g th e sam e fou r  attributes : 
agen t  path ,  environment ,  manne r  o f  motion ,  an d 
stat e chang e (se e Figur e 3) . 

Tes t  Phase .  Th e tes t  phas e differe d fro m 
tha t  o f  Experimen t  1  i n tha t  crosse d conditio n 
subject s wer e teste d o n eac h o f  th e thre e rule s 
presen t  i n th e learnin g phas e 1 8 times .  O n e 
attribut e fro m eac h pai r  whic h wa s no t  bein g teste d 
was hidde n fo r  eac h tes t  phas e even t  fo r  thes e 
subjects .  Th e tes t  phas e procedur e wa s identica l  t o 
tha t  o f  Experimen t  1  fo r  structure d subjects . 
Procedure .  Sam e a s Experimen t  1 . 
Design .  Th e desig n o f  Experimen t  2  differe d fro m 
tha t  o f  Experimen t  1  i n th e rul e factor .  Th e thre e 
targe t  rule s fo r  thi s experimen t  wer e betwee n agen t 
pat h an d environment ,  agen t  pat h an d manne r  o f 
motion ,  an d manne r  o f  motio n an d environment . 
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C r o s s e d Cond i t i o n 

Agent Color 

Structure d Cond i t io n 

Agent Color 

Environmen t 

Manner A^entPat h llanne r 

St  li e Chang e Patien t  Pat h StJt o Chang e 

Patien t  Colo r  Environmen t  ^ ^ /  V-  , ^ ^  Patien t  Colo r 

Agen t  Pat h 

Patien t  Pit h 

Figur e 3 :  Scbema s fo r  tw o condition s i n Experimen t  2 .  Dar k line s indicat e correlations .  Targe t  rul e betwee n 
manner  an d agen t  pat h i s presen t  i n bot h conditions .  Fo r  structure d condition ,  thes e tw o attribute s ar e correlate d 
wit h tw o othe r  attributes . 

Result s 

Structured condition subjects again scored 
highe r  i n ratin g accuracy .  Thes e subject s average d 
1.08 ,  compare d t o .2 9 fo r  crosse d subjects .  Th e 
correlatio n betwee n agen t  pat h an d manne r  o f 

motio n wa s easies t  t o learn ,  followe d nex t  b y agen t 
pat h an d environment ,  an d Anall y b y manne r  o f 
motio n an d environmen t  (se e Figure  4 ) .  A n 
A N O VA revealed  significan t  effect s o f  anrclationa l 
structur e ( F =  8.18 ,  p  <  .01 )  an d rul e ( F =  3.49 ,  p  < 
.OS) .  Th e interactio n wa s no t  significan t  ( F s  .03) . 

Perfec t 
A v e r a g e R a t i n g A c c u r a c y 

Q Crosse d 

Structure d 

Chance : 

Rul e 

Figur e 4 :  Experimen t  2  accurac y score s fo r  th e thre e rules .  Rul e 1 :  agen t  pat h an d agen t  manne r  o f  motion .  Rul e 2 : 
agen t  pat h an d environmen t  Rul e 3 :  environmen t  an d agen t  manne r  o f  motion . 
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Discussio n 

Our experiments found that a systematic set 
of  correlation s determinin g even t  categorie s 
facilitate d learnin g o f  a  componen t  relation . 
Experimen t  1  showe d tha t  a  give n relatio n betwee n 
tw o even t  attribute s wa s mor e likel y t o b e learne d 
when tha t  relatio n wa s par t  o f  a  syste m o f 
interpredictiv e attribute s (Structure d Condition )  tha n 
i n a  'simpler *  syste m wher e th e targe t  rul e wa s th e 
onl y rul e i n th e syste m (Isolatin g Condition) . 
Experimen t  2  showe d facilitatio n o f  learnin g th e 
targe t  rul e embedde d i n a  mor e structure d syste m 
over  a  syste m wher e ther e wer e a )  th e sam e numbe r 
of  possibl e event s bu t  b )  differentl y organize d 
correlations . 

Thi s researc h investigate d correlationa l 
sû ctur e o f  events .  W e believ e tha t  othe r  type s o f 
relations ,  mos t  notabl y causa l  ones ,  ar e als o 
importan t  an d ar e par t  o f  peoples '  representation s o f 
event  categcMies .  However ,  w e hav e focuse d o n th e 
'data-driven '  aspec t  o f  correlation ;  th e learne r  ca n 
observ e correlation s i n data ,  bu t  ca n onl y infe r 
cause .  Clearly ,  th e tw o ar e related.  I n particular ,  w e 
believ e tha t  a  learne r  biase d t o recove r  cluster s o f 
mutuall y relevant ,  correlate d attribute s wil l  b e 
flnding  jus t  thos e correlation s likel y t o reflect  a 
common underlyin g cause .  Thus ,  w e investigate d 
how propertie s o f  th e dat a affec t  data-drive n learning , 
but  anticipat e tha t  th e biase s o r  principle s 
investigate d ar e jus t  thos e tha t  usefull y interfac e 
wit h theray-drive n processes . 

Our  findings  wit h even t  categorie s paralle l 
our  earlie r  findings  wit h objec t  categorie s an d 
sugges t  tha t  th e stud y o f  event s ca n b e a  mean s o f 
investigatin g th e domai n generalit y o f  principle s 
initiall y  propose d fo r  objec t  categories .  Ou r 
findings  als o sugges t  tha t  ver b meaning s ma y hav e 
more correlationa l  structur e tha n ha s bee n noted ,  i f 
one take s th e correspondenc e betwee n verb s an d 
event s an d betwee n noun s an d object s seriously . 
For  example ,  verb s suc h a s "gallop "  an d "read " 
sugges t  stron g prediction s abou t  othe r  component s 
of  th e describe d event :  gallo p wil l  probabl y hav e a 
hors e fo r  it s  agent ;  "read "  wil l  hav e a n animat e (an d 
literate )  agen t  an d somethin g writte n a s patient . 
Event  concept s an d ver b meanin g ma y interac t  i n 
interestin g ways . 

I n bot h experiment s w e di d no t  jus t  as k i f 
i t  i s  easie r  t o lear n abou t  a  categor y whe n ther e wer e 
many categor y predictor s tha n whe n ther e wer e a 
few .  bu t  whethe r  a n individual ,  identica l  componen t 
patter n i s learne d faster .  Thi s identifie s on e 
importan t  wa y i n whic h th e organizatio n o f  a 
categor y syste m a s a  whol e impact s learnin g it s 
components .  Further ,  th e finding  o f  facilitatio n 
among component s identifie s a  usefu l  bia s fo r 

unsupervise d learnin g an d suggest s a  quit e differen t 
vie w tha n tha t  o f  competitiv e cu e model s fro m 
highl y supervise d task s (e.g .  classica l  conditioning) . 

Reference s 

Billman, DO. & Heit. E. 1988. Observational 
learnin g fro m interna l  feedback :  A  simulatio n o f 
an adaptiv e learnin g method .  Cognitiv e Scienc e 
12:58-69 . 

Billman ,  D. .  &  Jeong ,  A .  1989 .  Systemati c 
ccxrelation s facilitat e learnin g componen t  rule s 
i n spontaneou s categor y formation .  Pape r 
presente d a t  th e Psychonomic s Society .  Atlanta . 
November .  1989 . 

Billman ,  D. ,  &  Knutson ,  J .  1990 .  Systemati c 
versu s orthogona l  set s o f  correlation s benefi t 
unsupervise d concep t  learning .  Pape r  presente d 
at  th e Psychonomic s Society ,  N e w Orleans , 
November ,  1990 . 

Genmer,  D .  1981 .  Som e interestin g difference s 
betwee n verb s an d nouns .  Cognitio n an d Brai n 
Theor y 4:l6l-in . 

Gluck .  M.A. ,  &  Bower ,  G.H .  1988 .  Evaluatin g a n 
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