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Abstract ^ 

Property intercorrelations are viewed as central to the 
representatio n an d processin g o f  real-worl d objec t 
concepts .  I n contrast ,  prio r  researc h int o real-worl d 
objec t  concept s ha s incorporate d th e assumptio n tha t 
propertie s ar e independen t  an d additive .  I n tw o 
studies ,  th e rol e o f  correlate d propertie s wa s explored . 
Propert y norm s ha d bee n collecte d fo r  19 0 natura l 
kind s an d artifacts .  I n Experimen t  1 ,  propert y 
intercorrelation s influence d perfonnanc e i n a  propert y 
verificatio n task .  I n Experimen t  2 ,  concep t 
similarity ,  a s measure d b y overla p o f  independen t 
properties ,  predicte d shor t  interva l  primin g latenc y fo r 
artifacts .  I n contrast ,  concep t  similarity ,  a s measure d 
by overla p o f  correlate d propert y pairs ,  predicte d shor t 
interva l  primin g fo r  natura l  kinds .  Th e influenc e o f 
propert y intercorrelation s wa s stronge r  fo r  natura l 
kind s becaus e the y tende d t o contai n a  highe r 
proportio n o f  correlate d properties .  I t  wa s conclude d 
tha t  peopl e encod e knowledg e abou t  independen t  an d 
correlate d propertie s o f  real-worl d objects .  Presently , 
a Hopfiel d netwoii c  i s bein g implemente d t o explor e 
implication s o f  allowin g a  syste m t o encod e propert y 
intercorrelations .  Finally ,  result s sugges t  tha t 
semanti c relatednes s ca n b e define d i n term s o f 
propert y overla p betwee n concepts . 

Property-based representations of concepts were used 
t o investigat e aspect s o f  th e semanti c representatio n 
of  simpl e real-worl d objects ,  suc h a s D O G an d 
COUCH.  Model s base d o n conceptua l  primitive s o r 
propertie s hav e bee n use d i n a  numbe r  o f  area s o f 
cognitiv e science ,  includin g visio n (Biederman , 
1987) ,  lexica l  representatio n (e.g. ,  McClellan d & 
Rumelhart ,  1981) ,  an d concept s an d categorizatio n 

^  Thi s researc h wa s partiall y  supporte d b y a n FCA R 
(Quebec )  graduat e fellowshi p an d a n NSERC (Canada ) 
postdoctora l  fellowship . 

(e.g. ,  Gluc k &  Bower ,  1988 ;  Hintzman ,  1986 ; 
Kruschke ,  1992 ;  Rosc h &  Mervis ,  1975 ;  Mal t  & 
Smith ,  1984) . 

I n previou s investigation s o f  real-worl d objec t 
concepts ,  th e simplifyin g assumptio n ha s bee n mad e 
tha t  concept s ar e compose d o f  independen t  an d 
additiv e propertie s (e.g. ,  Rosc h &  Mervis ,  1975) .  I n 
direc t  contrast ,  a  numbe r  o f  peopl e hav e claime d tha t 
propert y co-occurrence s ar e a n importan t  organizin g 
principl e fo r  object s i n th e wori d (e.g. ,  Boyd ,  1984 ; 
Keil ,  1989 ;  Mal t  &  Smith ,  1984 ;  Medin .  1989 ; 
Rosch e t  al. ,  1976) .  I n fact ,  i t  ha s bee n claime d tha t 
concept s ar e organize d aroun d cluster s o f 
intercorrelate d properties .  Fo r  example ,  th e concep t 
BIR D i s assume d t o b e organize d aroun d a  cluste r  o f 
intercorrelate d propertie s tha t  includes :  H A S 
WINGS,  H A S FEATHERS,  FLIES ,  an d H A S A 
BEAK. 

Evidenc e fo r  encodin g an d us e o f  propert y co -
occurrenc e informatio n ha s bee n foun d i n artificia l 
concep t  experiment s b y Medi n an d Schwanenfluge l 
(1981) ,  Medi n e t  al .  (1982) ,  an d Younge r  an d Cohe n 
(1983) .  Du e t o thes e flndings,  recen t  computationa l 
model s o f  categorizatio n hav e incorporate d 
mechanism s capabl e o f  simulatin g effect s o f 
correlate d propertie s (e.g. ,  Gluck ,  Bower ,  &  Hee , 
1989 ;  Hintzman ,  1986 ;  Kruschke .  1992 ;  Nosofsky , 
1986) .  However ,  onl y on e stud y ha s investigate d th e 
influenc e o f  correlate d propertie s i n real-worl d 
concepts .  Mal t  an d Smit h (1984 )  foun d n o evidenc e 
t o suppor t  th e hypothesi s tha t  correlate d propertie s 
predic t  typicalit y judgement s abov e an d beyon d th e 
predictiv e powe r  o f  independen t  properties .  TTierefwe , 
at  thi s poin t  i n time ,  despit e th e fac t  tha t  propert y 
intercorrelation s ar e viewe d a s centra l  t o concept s an d 
categorization ,  n o empirica l  evidenc e exist s t o 
sugges t  tha t  the y ar e encode d i n conceptua l 
representation s o f  real-worl d objects .  Th e purpos e o f 
thi s pape r  wa s t o explor e potentia l  effect s o f  jM̂opert y 
intercorrelation s i n semanti c task s involvin g real -
worl d objec t  concepts . 
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Targp t  property :  H U N T ED B Y PEOPLE 

Concep t DEER D U CK 

1)  i s  herbivorou s 
2)  ha s antler s 
3)  live s i n th e 
4)  live s i n th e 
5)  a  m a m m al 
6)  a n anima l 
7)  i s  brow n 
8)  ha s hoove s 
9)  ha s 4  leg s 

10)  ha s fu r 
11)  ha s leg s 

woods 
wil d 

irc d variant t  (% ) 
71. 9 
68. 3 
49. 2 
43. 3 
23. 5 
22. 0 
14. 8 
10. 2 
10. 0 
6. 8 
6. 6 

Correlate d ProDcrt v 
1)  a n anima l 
2)  live s i n wate r 
3)  migrate s 
4)  swim s 

Share d varianc e (% ) 

22. 0 
14. 9 
12. 9 
10. 9 

strengt h (DEER )  =  71.9+68.3+49.2+43.3+23.5+22.0+14.8+10.2+10.0+6.8+6. 6 =  326. 6 
strengt h (DUCK )  =  22.0+14.9+12.9+10. 9 =  60. 7 

Note: shared variance refers to percentage of shared variance between HUNTED BY PEOPLE and the listed 
property . 

Figure 1 - Computing strength of intercorrelation 

Semanti c propert y norm s wer e collecte d fo r  1 9 
exemplar s fro m 1 0 categories ,  19 0 i n total .  Ther e 
wer e 4  natura l  kin d categories :  BIRDS , 
M A M M A L S.  FRUITS ,  an d VEGETABLES;  an d 6 
artifac t  categories :  CLOTHING,  FURNITURE, 
K I T C H EN ITEMS ,  T O O L S,  VEHICLES ,  an d 
W E A P O N S.  Thre e hundre d subject s wer e divide d 
int o 1 0 groups .  Eac h grou p wa s aske d t o produc e 
list s o f  propertie s fo r  1 9 o f  th e 19 0 exemplars .  Th e 
exemplar s an d propert y list s wer e use d t o creat e 
stimul i  an d representation s fo r  th e followin g 
experiments . 

Exper imen t  1  -  Propert y Verificatio n 

I tested the hypothesis that intercorrelational strength 
a m o ng propertie s withi n a  concep t  influence s 
performanc e i n a  propert y verificatio n task .  I n thi s 
task ,  a  concep t  nam e (e.g. ,  D E E R )  wa s presented , 
followe d b y a  propert y nam e (e.g. ,  H A S A N T L E R S ) . 
A subjec t  wa s aske d t o indicat e whethe r  o r  no t  th e 
propert y wa s reasonabl y tru e o f  th e objec t  t o whic h 
th e concep t  n a m e referred .  Fo r  example ,  th e correc t 
respons e wa s "yes "  t o D E E R - H A S A N T L E R S,  bu t 
"no "  t o H O R S E - H AS S C A L E S . 

T o selec t  stimuli ,  a  targe t  propert y wa s paire d 
wit h tw o concepts :  on e i n whic h th e correlation s 
betwee n th e targe t  propert y an d othe r  propertie s 
withi n i t  wer e a s stron g a s possible ,  an d a  secon d 
concep t  i n whic h th e correlation s betwee n th e targe t 
propert y an d othe r  propertie s withi n i t  wer e a s wea k 

as possible .  I t  wa s hypothesize d tha t  a  propert y tha t 
was strongl y intercorrelate d wit h othe r  propertie s 
withi n a  concep t  woul d b e mor e easil y verifie d tha n a 
propert y tha t  wa s weakl y intercorrelated . 

M e t h o d 

Subjects. Twenty McGill university undergraduates 
wer e pai d $ 2 eac h t o participate . 
Materials .  Th e stimul i  wer e 3 7 pair s o f  concepts , 
eac h sharin g a  targe t  property .  Th e intercorrelation s 
betwee n th e targe t  propert y an d othe r  propertie s i n 
one concep t  wer e a s stron g a s possible ,  bu t  wer e a s 
weak a s possibl e i n th e matche d concept .  Fo r 
example ,  a s show n i n Figur e 1 ,  H U N T E D B Y 
P E O P LE i s  mor e strongl y intercorrelate d wit h 
propertie s o f  D E E R tha n propertie s o f  D U C K.  Th e 
stimul i  wer e chose n usin g th e followin g algorithm . 
Propertie s tha t  wer e par t  o f  fewe r  tha n thre e concept s 
wer e removed,  the n proportio n o f  share d varianc e wa s 
compute d betwee n eac h propert y pair .  Proportio n o f 
share d varianc e wa s compute d betwee n propertie s 
represente d a s 190-elemen t  vector s o f  productio n 
frequencie s ( 1 elemen t  pe r  concept) .  Strengt h o f 
intercorrelatio n o f  a  propert y withi n a  concep t  wa s 
measure d a s th e su m o f  th e proportio n o f  share d 
varianc e betwee n th e targe t  propert y an d al l  propertie s 
withi n th e concep t  wit h whic h i t  wa s significantl y 
correlated .  Thi s computatio n i s illustrate d i n Figur e 
1. 
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M e an intercorrelationa l  strengt h differe d 
significantl y betwee n group s (strong :  175 ;  weak :  20) . 
Becaus e a  critica l  propert y appeare d i n bot h groups , 
al l  variable s associate d wit h it ,  suc h a s readin g time . 
wer e equate d o n a n ite m b y ite m basis .  Th e group s 
wer e als o equate d fo r  productio n frequency  o f  a  Uirge t 
property ,  concep t  familiarity ,  an d numbe r  o f 
propertie s produce d fo r  a  concept .  T w o list s wer e 
constructe d s o tha t  a  subjec t  sa w eac h targe t  propert y 
onl y once .  Furthe r  methodologica l  detai l  ca n b e 
foun d i n M c R a e (1991) . 
Procedure .  Eac h tria l  proceede d a s follows :  a  150 0 
ms intertria l  interval ;  a n asteris k i n th e centr e o f  th e 
scree n fo r  50 0 ms ;  a  blan k scree n fo r  10 0 ms ;  th e 
concep t  fo r  40 0 ms ;  an d th e propert y unti l  th e subjec t 
responded .  Subject s wer e instructe d t o pres s th e "yes " 
ke y a s quickl y an d accuratel y a s possibl e i f  th e 
propert y wa s reasonabl y tru e o f  th e concept ,  o r  pres s 
th e "no "  ke y otherwise . 

R e s u l t s 

One-tailed paired samples t-tests were used to 
determin e th e effec t  o f  intercorrelationa l  strengt h o n 
decisio n latenc y an d (squar e root )  errors .  Subject s 
wer e faste r  t o judg e tha t  a  propert y wa s par t  o f  a 
concep t  i f  ther e wer e stron g intercorrelation s (82 0 ms ) 
tha n i f  ther e wer e wea k o r  n o intercorrelation s (91 2 
ms) ,  r(19 )  =  4.22 ,  p  <  .000 3 b y subjects ,  /(36 )  = 
4.23 ,  p  <  .000 2 b y items .  Furthermore ,  fewe r  error s 
wer e committe d fo r  item s i n th e stron g conditio n 
(4.3% )  tha n i n th e wea k conditio n (13.0%) .  /(19 )  = 
4.34 ,  p  <  .000 3 b y subjects ,  /(36 )  =  3.24 ,  p  <  .00 2 
by items . 

D i s c u s s i o n 

A clear effect of property intercorrelations was found 
on th e eas e wit h whic h propertie s wer e verified . 
Propert y verificatio n necessaril y  involve s 
computatio n o f  a n exempla r  concep t  an d computatio n 
of  th e meanin g o f  a  property .  Th e effec t  o f  propert y 
intercorrelation s wa s attribute d t o computin g th e 
meanin g o f  th e targe t  property ,  rathe r  tha n computin g 
th e exempla r  concept .  Give n tha t  productio n 
frequenc y i s assume d t o indicat e th e strengt h wit h 
whic h a  propert y i s activate d whe n a  concep t  nam e i s 
read ,  ther e shoul d b e n o differenc e betwee n group s du e 
t o computin g exempla r  concept s becaus e productio n 
frequenc y wa s equate d acros s groups .  I n contrast ,  i f 
computin g th e meanin g o f  a  propert y i s viewe d a s 
initiatin g a  patter n completio n process ,  it s effec t  o n 
verificatio n i s apparent .  I f  co-occurrenc e informatio n 
i s encode d i n memory ,  the n whe n a  property' s 
representation  i s computed ,  propertie s correlate d wit h 
i t  becom e activated .  Becaus e th e ite m pair s wer e 

constructe d s o tha t  th e targe t  propert y wa s mor e 
highl y intercorrelate d wit h th e propertie s o f  on e 
concept ,  th e patter n fo r  tha t  concep t  woul d hav e bee n 
completed  t o a  greate r  exten t  b y th e targe t  property , 
resultin g i n a n easie r  verificatio n decision .  Fo r 
example ,  whe n th e meanin g o f  H U N T E D B Y 
P E O P LE wa s computed ,  i t  mor e strongl y activate d 
propertie s associate d wit h wil d m a m m a l s tha t  hav e 
antler s an d liv e i n th e woods ,  tha n propertie s 
associate d wit h birds .  I n summary ,  i t  ca n b e 
conclude d tha t  knowledg e abou t  independen t  an d 
correlate d propertie s i s encode d i n m e m o r y fo r  th e 
meanin g o f  words . 

E x p e r i m e n t  2  -  S h o r t  Interva l 

S e m a n t i c P r i m i n g 

If property intercorrelations are encoded in semantic 
memory,  the n concept s mus t  b e represente d i n term s 
of  independen t  an d correlate d properties .  Therefore , 
similarit y betwee n concept s m a y depen d o n share d 
correlate d propert y pairs ,  a s wel l  a s independen t 
properties .  I  investigate d thi s possibilit y  wit h a  shor t 
interva l  semanti c primin g task .  Eac h targe t  appeare d 
wit h a  simila r  prim e (e.g. ,  E A G L E - H A W K)  an d a 
dissimila r  prim e (e.g. ,  S A N D A L S - H A W K ).  Shor t 
interva l  semanti c primin g shoul d b e a  sensitiv e 
measur e o f  concep t  similarit y fo r  tw o mai n reasons . 
First ,  a  numbe r  o f  studie s strongl y sugges t  tha t  shor t 
interva l  primin g i s sensitiv e t o effect s associate d wit h 
computin g th e meanin g o f  th e prim e an d targe t  (e.g. . 
de Groot ,  1984 ;  de n Heyer ,  Briand .  &  Dannenbring . 
1983 ;  Neely ,  1977) .  Second ,  becaus e eac h targe t 
appear s wit h a  simila r  an d a  dissimila r  prime ,  i t 
serve s a s it s ow n control .  Therefore ,  varianc e du e t o 
th e decision ,  a s wel l  a s varianc e du e t o nuisanc e 
variable s suc h a s targe t  lengt h an d frequency,  ca n b e 
factore d ou t  i n th e analyses .  I t  wa s hypothesize d tha t 
th e magnitud e o f  primin g effect s ca n b e predicte d b y 
concep t  similarit y i n term s o f  independen t  an d 
correlate d properties . 

Metho d 

Subjects. Forty-eight McGill university 
undergraduate s wer e pai d $ 3 eac h t o participate . 
Materials .  Ninet y simila r  prime-targe t  pair s serve d 
as stimuli .  9  simila r  prime-targe t  pair s from  eac h o f 
th e 1 0 categorie s (e.g. .  T R U C K - V A N .  E A G L E -
H A W K ).  I n ever y case ,  th e prim e an d targe t  ha d bee n 
norme d b y differen t  subjects .  I n eac h o f  th e 4  tasks ,  a 
subjec t  mad e a  semanti c decisio n t o th e target ,  th e 
decisio n being :  "i s i t  animate?" ,  "i s  i t  a n object?" ,  "i s 
i t  mad e b y humans?" ,  o r  "Doe s i t  grow?" .  T w o list s 
wer e constructe d s o tha t  n o subjec t  sa w a  targe t  twice . 
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Furthe r  methodologica l  detai l  ca n b e foun d i n M c R a e 
(1991) . 
Procedure .  Eac h subjec t  performe d al l  4  tasks , 
whic h wer e blocked .  Eac h tria l  proceede d a s follows : 
a ISO O m s intertria l  interval ;  a n asteris k i n th e centr e 
of  th e scree n fo r  25 0 ms ;  a  blan k scree n fo r  25 0 ms ; 
th e prim e fo r  20 0 ms ;  a  mask .  & & & & & & & & &, 
fo r  5 0 ms ;  an d th e targe t  unti l  th e subjec t  responded . 
Subject s wer e instructe d t o silentl y rea d th e prime . 
the n respon d a s quickl y an d accuratel y a s possibl e t o 
th e target .  Example s wer e give n t o portra y wha t  wa s 
meant  by :  a n animat e thin g (somethin g tha t  i s alive . 
a cockroac h i s bu t  a  keyboar d i s  not) ;  a n objec t 
(somethin g tha t  i s tangibl e o r  concrete ,  a  pai r  o f 
scissor s i s bu t  th e sk y i s  not) ;  somethin g mad e b y 
humans (somethin g tha t  i s manufacture d b y people ,  a 
razo r  i s bu t  a  butterfl y i s  not) ;  an d somethin g tha t 
grow s (somethin g tha t  grow s o n it s own ,  a  spide r 
grow s bu t  a  doo r  doe s not) . 

R e s u l t s 

The frequency of errors for each task was less than 4% 
and wer e no t  furthe r  analyzed .  T w o items ,  E M U an d 
S T A R L I N G,  wer e remove d becaus e i t  wa s apparen t 
from  thi s an d othe r  studie s tha t  thei r  referent s wer e 
unknow n t o man y subjects . 

Subject s wer e faste r  t o mak e decision s t o target s 
precede d b y simila r  prime s i n 3  o f  th e 4  tasks :  "i s i t 
animate? "  (6 3 m s primin g effect) ,  F(l ,  188 )  =  13.10 , 
p <  .0 1 b y subjects ,  an d F{1,96 )  =  12.46 .  p  <  .0 1 b y 
items ;  "i s  i t  a n object? "  (5 0 ms) ,  F(l ,  188 )  =  9.98 ,  p 
< .0 1 b y subjects ,  an d F(l .  96 )  =  15.70 .  p  <  .0 1 b y 
items ;  an d "i s i t  mad e b y humans? "  (5 3 ms) ,  F( l , 
188 )  =  6.93 ,  p  <  .0 1 b y subjects ,  an d F(I .  96 )  = 
8.82 .  p  <  .0 1 b y items .  Th e primin g effec t  i n th e 
"doe s i t  grow? "  tas k wa s no t  significan t  (2 3 ms) ,  F(l , 
188 )  =  3.40 ,  p  >  . 5 b y subjects ,  an d F(l ,  96 )  =  1.66 . 
p >  . 1 b y items . 
Regressio n analyses .  I n th e independen t 
propertie s representation ,  eac h concep t  wa s 
represente d a s a  lis t  o f  individua l  propertie s weighte d 
by productio n frequency .  Propertie s tha t  wer e 
produce d fo r  a n exempla r  b y a  minimu m o f  one-sixt h 
of  th e subject s wer e included ,  resultin g i n 1.24 2 
propertie s t o describ e th e 19 0 exemplars .  Concep t 
similarit y wa s compute d b y measurin g th e cosin e o f 
th e angl e betwee n concep t  vector s i n 1.242 -
dimensiona l  propert y space .  T o construc t  a  correlate d 
propertie s representation ,  th e se t  o f  1,24 2 propertie s 
was firs t  reduce d t o th e 24 0 tha t  wer e par t  o f  thre e o r 
mor e concepts .  Proportio n o f  share d varianc e 
betwee n eac h pai r  o f  propertie s wa s computed ;  i t 
measure d th e tendenc y fo r  tw o propertie s t o occu r 
togethe r  i n th e worl d (a s describe d b y th e norms) . 
The correlate d propertie s representatio n containe d on e 
t o te n vector s fo r  eac h pai r  o f  significantl y correlate d 

propertie s ( p <  .01) .  contingen t  upo n amoun t  o f 
share d variance .  Th e numbe r  o f  unit s assigne d t o 

eac h propert y pai r  i s show n i n parentheses :  (10 )  R ^  > 

.964 ;  (9 )  r 2 >  .864 ;  (8 )  r 2 >  .764 ;  (7 )  r 2 >  .664 ; 

(6 )  r 2 >  .564 ;  (5 )  r 2 >  .464 ;  (4 )  r 2 >  .364 ;  (3 )  r 2 

> .264 ;  (2 )  r 2 >  .164 ;  (1 )  r 2 >  .064 . 

Wit h thi s algorithm ,  propertie s tha t  participate d i n 
a greate r  numbe r  o f  correlate d propert y pair s receive d 
greate r  representation ,  a s di d propertie s tha t 
participate d i n highl y correlate d pairs .  A  concep t  wa s 
represente d a s a  patter n acros s th e resultin g 2.63 0 
vectors ,  includin g 1.19 0 uniqu e propert y pairs .  A 
valu e wa s give n t o eac h uni t  o n th e basi s o f  a  three -
par t  function .  I f  a  concep t  ha d neithe r  propert y fro m 
th e correlate d propert y pair ,  th e uni t  wa s se t  t o 0 .  I f  a 
concep t  possesse d bot h properties ,  th e uni t  wa s se t  t o 
th e su m o f  th e productio n frequencies .  I f  a  concep t 
containe d on e o f  th e properties ,  the n i t  violate d th e 
correlatio n an d th e unit' s  valu e wa s th e negate d 
productio n frequenc y o f  th e propert y tha t  wa s 
possesse d b y th e concept .  Therefore ,  th e mor e 
strongl y a  concep t  possesse d on e propert y o f  th e pai r 
withou t  th e other ,  th e greate r  th e violation .  Fo r 
example ,  th e correlate d propert y pair ,  FLIES-HA S 
F E A T H E R S,  share d 42 .5 % o f  thei r  variance .  Th e 
pai r  wa s represente d b y 4  units .  Accordin g t o th e 
norms ,  a  C A R R OT neithe r  FLIE S no r  H A S 
F E A T H E RS (activatio n =  0) ;  a n E A G L E bot h FLIE S 
and H A S F E A T H E RS (activatio n =  1 3 +  1 6 =  +29) , 
and a n O S T R I C H H A S F E A T H E R S,  bu t  neve r 
FLEES (activatio n =  -22) .  Concep t  similarit y wa s 
measure d b y th e cosin e o f  th e angl e betwee n concep t 
vector s i n th e 2.630-dimensiona l  spac e define d b y 
thes e pairs . 

I n th e regressio n analyses ,  prime-targe t  concep t 
similarit y wa s use d t o predic t  mea n respons e latenc y 
fo r  simila r  prime-targe t  pair s ( L A M P -
C H A N D E L I E R)  afte r  mea n respons e latenc y fo r 
dissimila r  prime-targe t  pair s ( G O O S E-
C H A N D E L I E R)  ha d bee n entered .  Similarit y fo r 
dissimila r  prime-targe t  pair s wa s exclude d from  th e 
regressio n analyse s becaus e i t  carrie d littl e 
information .  Regressio n analyse s wer e conducte d 
separatel y fo r  th e complet e se t  o f  8 8 stimulu s pairs , 
th e 5 4 artifac t  pairs ,  an d th e 3 4 natura l  kin d pairs . 
Similarity ,  a s measure d b y overla p o f  independen t 
properties ,  wa s use d t o predic t  amoun t  o f  priming . 
Becaus e an y existin g theor y assume s tha t  independen t 
propertie s ar e encode d i n semanti c memory ,  th e 
burde n o f  proo f  wa s place d o n demonstratin g a n effec t 
of  correlate d properties ;  th e predictiv e abilit y  o f 
correlate d propertie s wa s teste d wit h concep t 
similarit y i n term s o f  independen t  propertie s alread y 
force d int o th e regressio n equation .  Th e independen t 
propertie s predicte d a  significan t  proportio n o f 
varianc e i n primin g effect s fo r  th e 8 8 prime-targe t 

pair s (r 2 =  .125 .  p  <  .001) ,  bu t  th e correlate d 
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propertie s di d no t  (R ^  =  .004 ,  F  <  1) .  Mor e 
importantly ,  overla p o f  independen t  propertie s 
accounte d fo r  a  significan t  proportio n o f  varianc e o f 

primin g effect s fo r  artifac t  prime-targe t  pair s (R ^  • 

.150 ,  p  <  .005) ,  bu t  no t  fo r  natura l  kind s (R ^  -  .040 , 

p >  .2) .  Conversely ,  fo r  natura l  kind s (R ^  a  .211 ,  p 

< .009) .  bu t  no t  fo r  artifact s (r 2 =  .003 .  F  <  1) , 
overla p o f  propert y intercorrelation s accounte d fo r  a 
significan t  proportio n o f  residua l  varianc e o f  primin g 
effects . 

D i s c u s s i o n 

A clear influence of property intercorrelations on 
concep t  similarit y wa s found .  Artifac t  similarit y i s 
capture d b y independen t  properties ,  an d natura l  kin d 
similarit y b y th e correlation s amon g them .  Thes e 
result s ar e consisten t  wit h thos e foun d b y M c R a e 
(1991 )  i n a  same/differen t  categor y decisio n task . 

Prediction s fo r  natura l  kind s wer e mor e dependen t 
on propert y intercorrelation s fo r  tw o reasons .  A 
greate r  proportio n o f  natura l  kin d propert y pair s 
(10.9% )  tha n artifac t  pair s (5.8% )  wer e significantl y 
correlate d ( p <  .01) .  Natura l  kind s als o ha d muc h 
richer  representation s ove r  propert y pairs .  O n 
average ,  the y possesse d a  significantl y greate r  numbe r 
of  correlate d propert y pair s tha n di d artifact s (8 3 
versu s 36) .  I n contrast ,  ther e wa s n o differenc e i n 
term s o f  individua l  propertie s (natura l  kinds :  17 ; 
artifacts :  15) .  Furthermore ,  o n average ,  fo r  th e 
stimul i  o f  Experimen t  2 ,  natura l  kin d prime-targe t 
pair s share d a  significantl y greate r  numbe r  o f 
correlate d propert y pair s (55 )  tha n di d artifac t  prime -
targe t  pair s (22) . 

W hy di d successfu l  predictio n b y correlate d 
propertie s preclud e predictio n b y independen t 
properties ? Concep t  similarit y i n term s o f 
independen t  propertie s increase s monotonicall y wit h 
number  o f  share d properties .  I n contrast ,  i t  wa s 
possibl e fo r  a n additiona l  share d propert y t o decreas e 
concep t  similarit y i n term s o f  correlate d propert y 
pairs .  I f  concept a possesse d bot h propertie s o f  a 

correlate d pair ,  the n concept b wa s mor e simila r  t o 

concept a i f  i t  possesse d neithe r  propert y tha n i f  i t 

possesse d on e propert y o f  th e pai r  (i.e. ,  violate d th e 
correlation) .  Prediction s base d o n th e independen t 
propertie s representatio n m a y hav e bee n affecte d t o 
th e exten t  tha t  thes e case s wer e present .  Acros s th e 
88 simila r  prime-targe t  pair s use d i n Experimen t  2 , 
th e mea n numbe r  o f  case s wher e on e concep t 
possesse d bot h propertie s o f  a  pai r  an d th e othe r 
possesse d onl y on e wa s significantl y greate r  fo r 
natura l  kind s (43 )  tha n fo r  artifact s (17) .  Therefore , 
concep t  similarit y i n term s o f  independen t  propertie s 
faile d t o mak e reliabl e prediction s abou t  natura l  kind s 

becaus e o f  it s  insensitivit y t o share d an d violate d 

correlate d propert y pairs . 
I n summary ,  becaus e natura l  kind s posses s a  rich 

structur e o f  propert y intercorrelations .  similarit y 
among natura l  kin d concept s i s largel y determine d b y 
overla p o f  correlate d propert y pairs .  I n contrast , 
similarit y amon g artifact s i s largel y determine d b y 
independen t  properties ;  becaus e fe w propert y 
intercorrelation s exis t  fo r  artifacts ,  the y carr y littl e 
weigh t  i n determinin g concep t  similarity .  Thes e 
result s provid e suppor t  fo r  a n hypothesi s i n th e 
philosophica l  literatur e concernin g difference s 
betwee n natura l  kind s an d artifacts .  Boy d (1984 )  ha s 
argue d tha t  natura l  kind s ar e natura l  precisel y becaus e 
the y ar e structure d aroun d set s o f  "contingentl y 
clustered "  properties .  Tha t  is ,  Boy d ha s claime d tha t 
th e networ k o f  causall y interconnecte d propertie s i s 
much riche r  fo r  natura l  kind s tha n fo r  artifacts , 
confmne d empiricall y i n th e analyse s reporte d above . 
Similarly ,  Kei l  (1989 )  ha s claime d tha t  natura l  kind s 
hav e a n "essence" ,  whic h i s th e underlyin g sourc e o f  a 
dens e networ k o f  propert y intercorrelations .  I n 
contrast ,  artifac t  propertie s hav e weake r  causa l 
interconnection s becaus e the y coher e aroun d intende d 
functio n o f  th e creator . 
Semant i c relatedness .  Experimen t  2  i s als o 
importan t  fro m th e perspectiv e o f  investigatin g th e 
sourc e o f  shor t  interva l  semanti c primin g effects .  T o 
date ,  thes e effect s hav e bee n attribute d t o "semanti c 
relatedness" ,  bu t  th e sourc e o f  semanti c relatednes s 
has no t  bee n clearl y defmed .  Fo r  example ,  i n a  recen t 
stud y b y Hodgso n (1991) ,  h e compare d primin g 
effect s fo r  si x type s o f  semanti c relatedness .  H e 
foun d tha t  n o typ e o f  relatednes s produce d 
consistentl y greate r  primin g effects .  I  hav e show n 
tha t  shor t  interva l  semanti c primin g effect s ca n b e 
predicte d b y concep t  similarit y a s measure d b y 
independen t  propertie s an d correlate d propert y pairs . 
I n othe r  words ,  semanti c relatednes s ca n b e defined ,  a t 
leas t  i n part ,  b y property-base d concep t  similarity . 

C o n c l u s i o n s 

Property intercorrelations are viewed as an important 
elemen t  o f  huma n knowledge .  Althoug h i t  ha s bee n 
foun d tha t  propert y intercorrelation s affec t 
performanc e i n artificia l  concep t  studies ,  an d recen t 
model s o f  categorizatio n hav e incorporate d 
mechanism s tha t  ca n accoun t  fo r  thes e effects ,  a n 
effec t  o f  correlate d propertie s o n semanti c task s 
involvin g real-wori d objec t  concept s ha d no t  bee n 
demonstrated .  Th e experiment s reporte d her e provid e 
stron g evidenc e tha t  propert y intercorrelation s ar e 
encode d i n conceptua l  representation s o f  real-worl d 
object s an d affec t  performanc e o n semanti c tasks . 
Therefore ,  an y reasonabl e mode l  o f  th e representatio n 
and us e o f  concept s mus t  incorporat e a  mechanis m b y 
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whic h co-occurrence s amon g propertie s ar e encoded . 
Currently .  Virgini a d e S a an d I  ar e explorin g 
implication s o f  usin g a  Hopfiel d (1982 )  networ k t o 

lear n an d proces s property-base d conceptua l 
representations. 
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