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Effect s o f  B a c k g r o u n d K n o w l e d g e o n 

F a m i l y R e s e m b l a n c e Sortin g a n d Miss in g Feature s 

Woo-kyoung Ahn 

Department of Psychology 
Universit y o f  Michiga n 
Ann Arbor ,  M I  4810 4 

Wookyoung_ahn@um.cc.umich.e(l u 

Abstrac t 
Despit e people' s stron g bia s t o sor t  exemplar s base d 
on a  singl e dimension ,  variou s situation s wher e 
famil y resemblanc e (FR )  categorie s ten d t o b e 
create d hav e bee n identified .  I n a  previou s stud y 
(Ah n 1990b) ,  knowin g prototype s o r  theorie s 
underlyin g categorie s le d subject s t o creat e F R 
categories .  Th e curren t  stud y investigate s wh y 
existenc e o f  backgroun d knowledg e encourage s 
creatio n o f  F R categories .  Compariso n o f  result s 
fro m tw o experiment s indicate s tha t  ther e i s n o 
intrinsi c ti e betwee n knowin g theorie s o r  prototype s 
and F R structure .  Th e rol e o f  backgroun d knowledg e 
on F R sortin g seem s t o li e i n leadin g subject s t o 
weigh t  dimension s equally ,  i n helpin g the m t o infe r 
unavailabl e value s i n favo r  o r  F R sorting ,  an d /  o r 
i n relatin g surfac e dimension s i n term s o f  a  deepe r 
feature . 

Introduction 

The genera l  consensu s i s tha t  natura l  categorie s d o no t 
hav e definin g feature s an d member s i n th e sam e categor y 
ar e relate d i n term s o f  a  famil y resemblanc e (FR ) 
principle :  exemplar s i n th e sam e categor y ar e generall y 
simila r  t o eac h other ,  bu t  exemplar s i n differen t 
categorie s ar e dissimila r  t o eac h othe r  (Rosc h &  Mervi s 
1975 ;  Smit h &  Medi n 1981) .  Alon g wit h thi s principle , 
i t  ha s als o bee n expecte d tha t  whe n sortin g unclassifie d 
exemplars ,  peopl e achiev e a  compromis e betwee n 
maximizin g within-categor y similarit y an d minimizin g 
between-categor y similarit y (Rosc h 1975) .  Unlik e 
Rosch' s prediction ,  however ,  subject s i n fre e sortin g 
experiment s sho w a  stron g bia s t o sor t  exemplar s base d 
on value s o n a  singl e dimensio n an d creat e categorie s 
wit h definin g feature s (Ah n 1990a ;  Ah n &  Medi n 1989 ; 
Imai  &  G a m e r  196 5 1968 ;  Medin ,  Wattenmaker ,  & 
Hampson 1987) . 

W h en d o w e observ e F R categor y construction ? 
Previou s researc h show s tha t  F R categorie s ca n b e 
create d throug h tw o stage s wher e th e first  stag e involve s 
uni-dimensiona l  sortin g o f  exemplar s int o a  prescribe d 
number  o f  categorie s an d th e secon d stag e involve s 
assignin g exceptiona l  exemplar s int o initiall y  create d 
categorie s base d o n thei r  overal l  similaritie s (Ah n 
1990a ;  Ah n &  Medi n 1989) .  F R categorie s ca n als o b e 

create d whe n peopl e k n o w underlyin g dimension s o r 
theorie s o f  surfac e dimension s an d perfor m uni -
dimensiona l  sortin g base d o n th e deepe r  dimension s 
(Ah n 1990b ;  Medi n e t  a l  1987) . 

Th e curren t  stud y concern s w h y backgroun d 
knowledg e help s peopl e creat e F R categories .  Fou r 
possibl e reason s ar e investigated :  (a )  Ther e i s  som e 
intrinsi c lin k betwee n prototype s o r  theorie s an d F R 
structure ,  (b )  th e backgroun d knowledg e change s weight s 
of  dimensions ,  (c )  th e backgroun d knowledg e help s 
peopl e infe r  unavailabl e information ,  an d (d )  a  deepe r 
dimensio n constructe d b y underlyin g theorie s ca n b e 
serv e a s a  basi s a s uni-dimensiona l  sorting .  Thi s pape r 
first  briefl y review s previou s studie s o n th e effec t  o f 
backgroun d knowledg e i n F R categories .  The n tw o 
experiment s testin g th e abov e fou r  possibilitie s i s 
presented . 

Previous Studies on FR Sorting 

Sorting in Knowledge-Poor Domains. In 
previou s categor y constructio n experiments ,  subject s 
hav e show n a  stron g tendenc y t o creat e categorie s wit h 
definin g features .  T o captur e thi s bias ,  A h n an d Medi n 
(1989 )  propose d a  two-stag e mode l  o f  categor y 
construction ;  peopl e first  sor t  exemplar s base d o n th e 
most  salien t  dimension  an d the n i n th e secon d stag e the y 
assig n remainin g exemplar s base d o n thei r  overal l 
similarit y t o th e initiall y  create d categories . 

A hn an d Medi n argue d tha t  th e reaso n w h y F R 
sortin g wa s no t  observe d i n th e previou s experiment s 
was tha t  th e example s ha d characteristi c feature s tha t 
woul d appea r  i n contras t  categories .  Therefore ,  i f 
subject s carr y ou t  uni-dimensiona l  sortin g i n th e first 
stag e base d o n thes e characteristi c features ,  F R 
categorie s coul d no t  b e created .  Tak e a n exampl e fro m 
th e set s use d i n Ah n an d Medi n (1989 )  show n i n Figur e 
1 unde r  Characteristi c  Set .  (Ther e ar e te n example s wit h 
fou r  dimension s (Dl ,  D 2 ,  D 3 ,  an d D 4 )  i n eac h set .  The y 
ar e represente d i n term s o f  th e exampl e numbe r  (e.g. . 
E l ) ,  an d value s (0 ,  1 ,  o r  2 )  fo r  eac h dimension .  Th e 
example s i n th e sam e colum n (e.g. .  El ,  E2 ,  E3 ,  E4 ,  an d 
E5)  belon g t o th e sam e categor y i f  th e se t  i s groupe d 
accordin g t o th e F R principle. ) 
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El 
E2 
E3 
E4 
E5 

Dl 
0 
0 
0 
0 
1 

Sufficien t 
D2 D 3 D 4 
0 0  0  E 6 
0 0  1  E 7 
0 1 0 E 8 
1 0 0  E 9 
0 0  0  El O 

Set 
Dl 
2 
2 
2 
2 
1 

D2 D 3 D 4 
2 2  2 
2 2  1 
2 1  2 
1 2  2 
2 2  2 

El 
E2 
E3 
E4 
E5 

Dl 
0 
0 
0 
0 
2 

Characteristi c Se t 
D2 D 3 D 4 
0 0  0  E 6 
0 0  1  E 7 
0 2  0  E 8 
1 0 0  E 9 
0 0  0  El O 

Dl  D 2 D 3 D 4 
2 2  2  2 
2 2  2  0 
2 2  1 2 
2 0  2  2 
1 2 2  2 

Figur e 1 .  Structur e o f  Example s use d i n Ah n &  Medi n (1989 ) 

Suppos e th e tas k i s t o creat e tw o categories .  The n 
regardles s o f  whic h dimensio n i s chose n a s th e initia l 
definin g feature ,  th e resultin g categorie s canno t  b e P R 
categories . 

On th e othe r  hand ,  conside r  th e Sufficien t  Set .  Th e 
resultin g P R categorie s fro m thi s se t  consiste d onl y o f 

sufficien t  feature s (i.e. ,  O' s an d 2's) .  Suppos e th e first 
dimensio n wa s chose n fo r  th e mos t  salien t  dimensio n i n 
th e first  stage .  The n th e mode l  categorize s El ,  E2 ,  E3 , 
and E 4 int o on e categor y an d E6 ,  E7 ,  E8 ,  an d E 9 int o 
anothe r  category .  I n th e secon d stage ,  on e o f  th e 
remainin g exemplars ,  E5 ,  i s groupe d wit h El ,  E2 ,  E3 , 
and E4 ,  an d El O i s groupe d wit h E6 ,  E7 ,  E8 ,  an d D9 , 
base d o n overal l  similarity .  A s a  result ,  th e fina l 
categorie s hav e a n P R structure . 

I n Ah n an d Medin' s experiments ,  a s predicte d b y th e 
model ,  n o subject s give n th e Characteristi c Se t  create d 
PR categorie s wherea s mor e tha n hal f  o f  thos e give n th e 
Sufficien t  Se t  create d P R categories .  Thi s failur e t o 
obtai n P R categorie s fro m th e Characteristi c Se t  wa s a 
ver y robus t  effec t  tha t  appeare d i n variou s type s o f 
material s a s lon g a s subject s coul d no t  us e an y existin g 
backgroun d knowledge .  (Se e als o Ahn ,  1990a. ) 

Sorting in Knowledge-Rich Domains. Ahn 
(1990 )  extende d thes e result s usin g material s i n whic h 
some hypothetica l  backgroun d theorie s coul d b e 
developed .  Po r  example ,  i n on e se t  o f  stimuli ,  subject s 
receive d picture s o f  flower s an d on e grou p o f  subjects , 
calle d Theor y Group ,  receive d a  theor y abou t  ho w eac h 
clas s o f  flower s ca n attrac t  a  hypothetica l  grou p o f  bird s 
or  bees .  I n th e othe r  grou p (Prototyp e Group) ,  subject s 
simpl y receive d prototype s o f  th e resultin g P R 
categorie s befor e the y starte d sorting .  Th e structur e o f 
th e exemplar s wa s th e sam e a s th e Characteristi c Se t  i n 
Pigur e 1 .  Usin g thes e materials ,  th e Theor y an d 
Prototyp e Group s mostl y produce d P R sorting . 
Providin g knowledg e o r  a n underlyin g theor y befor e 
sortin g ha d th e greates t  influenc e o n producin g P R 
sorting .  I n contrast ,  whe n n o backgroun d knowledg e wa s 
provide d (Contro l  Group) ,  fe w P R sorting s wer e 
obtained . 

I t  i s  no t  clea r  wh y prototype s an d underlyin g theor y 
helpe d peopl e creat e P R categories .  Ah n (1990 )  provide d 
thre e suggestions .  Pirst ,  ther e migh t  b e som e intrinsi c 
lin k betwee n prototype s o r  theorie s an d P R sorting .  I f 
thi s i s th e case ,  the n providin g backgroun d knowledg e 

shoul d resul t  i n P R sorting s regardles s o f  type s o f 
material s o r  domains .  Th e tw o experiment s presente d i n 
thi s pape r  use d material s fro m tw o differen t  domain s i n 
orde r  t o tes t  effectivenes s o f  differen t  type s o f 
backgroun d knowledge . 

Second ,  th e effec t  o f  backgroun d knowledg e o n P R 
sortin g migh t  deriv e fro m it s rol e i n helpin g peopl e 
infe r  missin g features .  I n Ah n (1990b) ,  th e I' s  i n Pigur e 
1 di d no t  hav e particula r  value s an d subject s wer e tol d 
tha t  thes e value s wer e no t  availabl e fo r  th e exemplars . 
Many rea l  worl d case s see m t o hav e feature s tha t  ar e 
unavailabl e t o us .  Then ,  backgroun d knowledg e migh t 
hel p peopl e infe r  thes e part s o f  instance s i n accordanc e 
wiUi  th e value s i n prototype s o r  theorie s tha t  ar e th e 
most  simila r  t o th e instance s i n othe r  respects .  T o tes t 
thi s possibility ,  i n th e curren t  experiment s th e non -
characteristi c valu e I' s  wer e eithe r  presen t  o r  absent . 
Give n a n instance ,  0  0  0  1 ,  fo r  example ,  i f  th e valu e 1 
i s absen t  an d i f  backgroun d knowledg e woul d hel p 
peopl e assum e i t  i s  0 ,  the n i t  woul d b e mor e likel y fo r  0 
0 0  1  t o b e groupe d wit h 0  0  0  0  tha n whe n th e valu e 1 
take s a n actua l  value . 

Third ,  althoug h bot h th e Prototyp e Grou p an d th e 
Theor y Grou p produce d mor e P R sortin g i n th e previou s 
experiment ,  th e processe s involve d i n P R sortin g migh t 
be differen t  i n th e tw o groups .  Th e subjects '  protocol s i n 
th e previou s experimen t  indicat e tha t  th e Prototyp e 
Grou p seeme d t o b e abl e t o ge t  ove r  th e stron g bia s o f 
uni-dimensiona l  sortin g an d instea d the y seeme d t o 
assig n equa l  weight s o n al l  fou r  dimension s present . 
Still ,  the y seeme d t o trea t  th e dimension s independently . 
On th e othe r  hand ,  th e Theor y Grou p seeme d t o abstrac t 
an underiyin g dimensio n o f  eac h categor y (e.g. ,  degre e o f 
attractin g hypothetica l  bird s o r  bee s i n th e abov e 
example )  an d conside r  ho w value s i n a  give n exempla r 
as a  whol e satisfie s thi s underlyin g dimension .  Th e 
differenc e i n strategie s seem s subd e bu t  th e result s fro m 
th e followin g tw o experiment s wil l  b e discusse d i n 
term s o f  thi s conjecture . 

Experiment 1 

Method 
Procedure .  Subject s receive d a  se t  o f  exemplar s an d 
wer e aske d t o sor t  the m int o tw o group s o f  an y size . 
Afte r  the y sorte d th e exemplars ,  the y wrot e dow n ho w 
and wh y the y create d th e categories . 
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Dimension s 

1.  type s o f  clothe s 

2.  type s o f  religio n 

3.  type s o f  leadershi p 

4.  type s o f  funera l 

Valu e 0 

cotto n 

monotheis m 

hierarchica l  leader s 

burie d th e dea d 

Valu e 2 

leathe r 

polytheis m 

a singl e leade r 

cremate d th e dea d 

Valu e 1 
sil k 

atheis m 

thre e leader s 

burie d i n rive r 

Tabl e 1 .  Dimension s an d Value s use d i n Exper imen t  1 

Desig n an d Material .  Th e desig n o f  th e experimen t 
was a  3  (type s o f  backgroun d knowledge )  X  2  (presenc e 
or  absenc e o f  valu e 1 )  between-subjec t  factoria l  design . 
The structur e o f  exemplar s ar e th e sam e a s th e 
Characteristi c Se t  i n Figur e 1 .  Th e fou r  dimension s an d 
th e value s use d fo r  0 ,  2 ,  an d 1  ar e illustrate d i n Tabl e 1 . 
The valu e I' s  wer e presen t  onl y i n Presenc e Condition . 
I n Absenc e Condition ,  n o valu e wa s presen t  an d subject s 
wer e tol d tha t  thes e value s wer e no t  available . 

Withi n eac h Presenc e /  Absenc e Condition ,  ther e 
wer e thre e group s dependin g o n type s o f  backgroun d 
knowledg e the y receive d befor e sorting .  Th e type s o f 
backgroun d knowledg e tha t  th e subject s receive d wer e 
eithe r  non e (Contro l  group) ,  prototype s (Prototyp e 
Group) ,  o r  underlyin g theorie s (Theor y Group) .  Th e 
Contro l  Grou p whic h di d no t  receiv e an y informatio n 
was simpl y aske d t o sor t  te n card s i n a  wa y tha t  seeme d 
natura l  t o them .  Th e Prototyp e Grou p receive d eigh t 
non-prototyp e exemplar s (i.e. ,  eigh t  exemplar s excep t 
fo r  0  0  0  0  an d 2  2  2  2  i n Figur e 1 )  t o b e sorted .  The y 
als o receive d tw o prototype s o f  th e potentia l  F R 
categorie s befor e sortin g an d wer e tol d tha t  thes e wer e 
th e mos t  typica l  exemplar s o f  th e tw o categorie s tha t 
the y wer e t o create .  Th e Theor y Grou p receive d onl y th e 
eigh t  non-prototyp e exemplar s couple d wit h theorie s 
underlyin g eac h categor y the y wer e t o create .  Mor e 
specifically ,  the y wer e tol d tha t  on e typ e o f  tribe s wer e 

agricultura l  tribe s an d th e othe r  grou p wer e nomadi c 
tribes .  The n the y wer e tol d tha t  agricultura l  tribe s wor e 
cotto n clothe s obtaine d i n thei r  farms ,  wer e monotheist s 
becaus e the y hardl y ha d an y chanc e t o encounte r  othe r 
type s o f  religion ,  ha d hierarchicall y organize d leader s t o 
contro l  farmer s livin g i n thei r  areas ,  an d burie d th e dea d 
near  thei r  farms .  Subject s wer e als o tol d tha t  nomadi c 
tribe s wor e leathe r  clothe s obtaine d fro m thei r  hunting , 
wer e polytheist s becaus e the y ha d contacte d man y type s 
of  religion s whil e travelling ,  ha d a  singl e leade r  t o mak e 
flexibl e an d quic k decision s i n thei r  changin g 
environments ,  an d cremate d th e dea d becaus e the y wer e 
alway s o n th e move . 

Ther e wer e 15 0 subject s randoml y assigne d t o 6 
group s wit h 2 5 subject s i n eac h group . 

Results 
The result s ar e summarize d i n Figur e 2 .  Number s 

indicat e percentage s o f  F R sortin g withi n eac h grou p 
withi n eac h set .  Othe r  response s wer e uni-dimensiona l 
sortin g excep t  fo r  on e o r  tw o i n eac h group . 

Comparison between Absence and Presence 
Condition .  Overall ,  th e Absenc e Conditio n produce d 
mor e F R sorting s i n al l  thre e groups .  Th e chi-squar e tes t 
(o r  th e Fisher' s exac t  tes t  wher e i t  i s  appropriate ) 

100 

• 

• 

contro l  prototyp e theor y 

Figure 2. Results of Experiment 1 

I  presenc e 
^  absenc e 
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indicate s a  mai n effec t  o f  th e Absenc e /  Presenc e 
manipulation .  Withi n eac h instructiona l  group ,  th e 

difference s betwee n th e Absenc e an d th e Presenc e 
conditio n wer e significan t  fo r  th e Theor y an d th e 
Contro l  Group s (p<0.05 )  bu t  i t  wa s no t  significan t  fo r 
th e Prototyp e Grou p althoug h th e directio n o f  th e 

differenc e wa s consisten t  wit h othe r  groups . 

Comparison among Groups within Each 

Condition .  Overall ,  i n eac h condition ,  th e Theor y 

Grou p produce d F R categorie s mos t  frequentl y an d th e 
Prototyp e Grou p produce d the m nex t  mos t  frequently . 

Onl y a  fe w F R sorting s wer e obtaine d fro m th e Contro l 
Grou p a s i n th e previou s studie s (Ah n &  Medi n 1989) . 
Withi n eac h conditio n (Presenc e /  Absence) ,  th e pairwis e 

comparison s amon g thre e group s wer e al l  significan t 
(p<.05 )  excep t  fo r  th e differenc e betwee n th e Prototyp e 
Grou p an d th e Theor y Grou p i n th e Presenc e Condition . 

Experiment 2 

Method 
The desig n an d procedur e o f  Experimen t  2  wer e exacd y 
th e sam e a s i n Experimen t  1 .  Th e material s use d fo r 
Experimen t  2  wer e description s o f  ski n disease s 
instantiate d fo r  th e Characteristi c Se t  i n Figur e 1 .  Th e 
fou r  dimension s an d value s ar e illustrate d i n Tabl e 2 .  A s 
i n Experimen t  1 ,  valu e I' s  wer e presen t  onl y i n th e 
Presenc e Condition . 

There was a slight change in instructions to make 
th e sortin g tas k mor e realistic .  Al l  subject s wer e tol d 
tha t  eac h car d ha d a  descriptio n o f  on e patien t  an d tha t 
thes e patient s suffere d fro m inflammator y disease s o f  th e 
ski n an d subcutaneou s tissu e characterize d b y lende r  re d 
nodules .  The y wer e als o tol d tha t  thei r  symptom s wer e 
ver y similar ,  bu t  medica l  doctor s ha d foun d tha t  ther e 
wer e actuall y tw o differen t  type s o f  disease s wit h thes e 
symptom s an d tha t  i t  wa s importan t  t o distinguis h thes e 
tw o ski n disease s becaus e the y require d differen t  type s o f 
treatment .  The n the y wer e tol d abou t  th e fou r 
dimensions .  Th e res t  o f  th e instruction s fo r  th e Contro l 
Grou p an d th e Prototyp e Grou p wer e simila r  t o thos e i n 
Experimen t  1 . 

For  th e Theor y Group ,  subject s receive d th e 
followin g additiona l  instructions .  The y wer e tol d tha t 
Diseas e A  wa s cause d b y Viru s X B 5 wherea s Diseas e B 

involve d symptom s associate d wit h Ketasysm ,  whic h 
was a  technic ^  ter m fo r  abnorma l  fa t  metabolism .  Sinc e 
Diseas e A  wa s cause d b y a n externa l  viru s i n contac t 
wit h th e skin ,  th e majo r  infectio n usually ,  bu t  no t 
necessarily ,  appeare d aroun d expose d area s suc h a s face , 
hands ,  an d neck ,  i t  usuall y showe d sudde n onse t  becaus e 
symptom s appeare d a s soo n a s a  perso n contacte d th e 
virus ,  fe w famil y member s o f  th e patien t  ha d th e sam e 
ski n diseas e becaus e th e diseas e wa s produce d b y externa l 
agent ,  an d th e lesion s wer e a t  firs t  sharpl y limite d t o th e 
sit e o f  contac t  an d late r  sprea d t o neighborin g areas .  O n 
th e othe r  hand ,  sinc e Diseas e B  wa s produce d du e t o 
Ketasysm ,  th e majo r  infectio n o f  Diseas e B  usuall y 
appeare d i n hidde n area s suc h a s th e abdome n an d thigh s 
wher e bod y fa t  wa s mos t  concentrated ,  i t  usuall y showe d 
gradua l  onse t  a s Ketasys m progressed ,  abou t  5 0 % o f  th e 
patient' s famil y member s ha d histor y o f  th e sam e ski n 
diseas e du e t o geneti c characteristic s o f  Ketasysm ,  an d 
th e lesion s wer e no t  sharpl y limite d t o a  loca l  are a 
becaus e bod y fa t  distributio n wa s no t  sharpl y 
distinguished . 

Ther e wer e 12 0 subject s randoml y assigne d t o 6 
group s wit h 2 0 subject s i n eac h group . 

Results 
The result s ar e summarize d i n Figur e 3 . 

Comparison between Absence and Presence 
Condition .  A s i n Experimen t  1 ,  th e Absenc e 
Conditio n produce d mor e F R sorting s i n al l  thre e 
groups .  Th e chi-squar e tes t  (o r  th e Fisher' s exac t  tes t 
wher e i t  i s  appropriate )  indicate s tha t  th e overal l 
differenc e betwee n th e Absenc e an d th e Presenc e 
conditio n wer e marginall y significan t  (p=0.06) .  Withi n 
each grou p wit h differen t  backgroun d knowledge ,  onl y 
th e differenc e betwee n th e Absenc e an d th e Presenc e 
Condition s o f  th e Prototyp e Grou p wa s significantl y 
differen t 

Comparison among Control, Prototype, and 
Theor y Groups .  Ther e wa s a  larg e mai n effec t  o f 
typ e o f  backgroun d knowledg e (p<0.(X)l) .  Interestingly , 
however ,  th e direcdo n o f  th e difference s showe d a  patter n 
differen t  fro m Experimen t  1 .  Overall ,  th e Prototyp e 
Grou p produce d F R categorie s mos t  frequentl y (80% ) 
and th e Theor y Grou p produce d nex t  mos t  frequentl y 
(72.5%) .  Again ,  onl y a  fe w F R sorting s wer e obtaine d 

Dimension s 

1.  are a o f  infectio n 

2.  onse t 

3.  % o f  famil y member s 
wit h th e sam e disorde r 

4.  boundarie s o f  lesio n 

Valu e 0 

face ,  hands ,  an d nec k 

sudde n 

no famil y member s 

sharpl y limite d 

Valu e 2 

abdomen an d thiLi h 

gradua l 

50 % o f  famil y member s 

not  sharpl y limite d 

Valu e 1 

hands an d thig h 

neithe r  sudde n no r  gradua l 

2 5 % o f  famil y member s 

somewhat  moderatel y 
shar p boundarie s 

Tabl e 2 .  Dimension s an d Value s use d i n Experimen t  2 
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Figure 3. Results of Experiment 2 

fro m th e Contro l  Grou p a s before .  Withi n th e Absenc e 
Condition ,  th e Prototyp e Grou p produce d significantl y 
more F R sorting s (95% )  tha n th e Theor y Grou p (75%) , 
whic h i n tur n produce d mor e F R sorting s tha n th e 
Contro l  Grou p (15%) .  Withi n th e Presenc e Condition , 
th e Theor y an d th e Prototyp e Group s produce d mor e F R 
categorie s tha n th e Contro l  Grou p bu t  n o differenc e wa s 
foun d betwee n di e Theor y an d th e Prototyp e Groups . 

General Discussion 

General Effect of Background Knowledge 
The basi c result s o f  Experiment s 1  an d 2  replicate d th e 
previou s finding s i n A h n (1990) .  Knowin g underlyin g 
theorie s o r  prototype s befor e sortin g le d t o mor e F R 
categor y constructions . 

Differences Between Theory and Prototype 
However ,  th e Theor y Grou p wa s no t  alway s mor e likel y 
t o produc e F R sortin g tha n th e Prototyp e Grou p a s 
shown i n Experimen t  2 .  Thi s resul t  suggest s tha t 
knowin g theorie s i s no t  necessaril y  bette r  tha n knowin g 
prototype s i n producin g F R sortings .  Instead ,  th e 
advantag e o f  knowin g underlyin g theorie s i n producin g 
FR categorie s seem s t o depen d o n factor s suc h a s 
domains . 

Differences Between Theory and Prototype 
wit h Respec t  t o Missin g Feature s 
Comparin g th e Absenc e an d th e Presenc e Condition s i n 
Experimen t  1 ,  F R sorting s wer e obtaine d mor e 
frequentl y whe n th e valu e 1  wa s absent .  I n Experimen t 
2,  however ,  thi s differenc e disappeare d i n th e Theor y 
Grou p wherea s i t  stil l  appeare d i n th e Contro l  an d th e 
Prototyp e Groups .  Thes e result s sugges t  tha t  ther e 

migh t  b e som e difference s betwee n simpl y knowin g 
surfac e feature s (Contro l  an d Prototyp e Groups )  an d 
knowin g deepe r  feature s (Theor y Group) . 

The reaso n wh y th e Contro l  an d Prototyp e Group s 
produce d mor e F R sortin g i n th e Absenc e Conditio n 
seems t o b e th e following .  I n thes e groups ,  subjec t 
migh t  fill  o r  infe r  unknow n feature s wit h value s tha t  ar e 
consisten t  wit h cortelationa l  structur e show n i n othe r 
simila r  instance s o r  prototypes .  Th e othe r  possibilit y  i s 
tha t  i f  peopl e follo w th e two-stag e model ,  th e absenc e 
of  valu e 1  o n th e mos t  salien t  dimensio n use d i n th e 
firs t  stag e migh t  forc e the m t o pa y attentio n t o th e othe r 
dimensions ,  resultin g i n sortin g base d o n al l  th e presen t 
dimensions . 

To investigat e reason s w h y th e Theor y Grou p 
showe d differen t  pattern s acros s th e tw o experiments ,  th e 
difference s betwee n th e tw o experiment s i n material s an d 
instruction s wer e furthe r  analyzed .  First ,  th e type s o f 
feature s wer e different .  I n Experimen t  1 ,  th e value s wer e 
use d a s nomina l  value s s o tha t  valu e I's ,  whe n the y 
wer e present ,  ar e no t  intermediat e value s betwee n valu e 
O's an d 2's .  I n contrast ,  th e value s i n Experimen t  2  wer e 
continuou s i n tha t  valu e I' s  alway s wer e a  middl e o r  a 
mixtur e o f  th e tw o extrem e value s o n th e sam e 
dimension . 

H o w coul d th e differen t  type s o f  dimension s lea d t o 
difference s i n th e tw o Theor y Groups ? Perhap s th e 
Theor y Grou p i s doin g a  specia l  kin d o f  uni-dimensiona l 
sortin g wher e th e definin g dimensio n i s th e underlyin g 
dimensio n constructe d b y th e theories .  I f  thi s  i s th e case , 
th e continuou s value s use d i n Experimen t  2  hav e mor e 
advantage s ove r  th e nomina l  value s i n Experimen t  1 
becaus e continuou s value s migh t  b e easie r  t o b e 
incorporated .  Tak e a n exampl e o f  th e trib e stimuli .  I f  a 
perso n know s theorie s abou t  wh y a  trib e wearin g cotto n 
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clothe s tend s t o b e monotheistic ,  i t  woul d b e muc h 
more difficul t  t o explai n wh y a  trib e wearin g sil k 
clothe s (i.e. ,  nomina l  value )  tend s t o b e monotheisti c 
tha n t o explai n wh y a  trib e sometime s wearin g cotto n 

clothe s an d sometime s leathe r  clothe s (i.e. ,  continuou s 
value )  tend s t o b e monotheistic .  Tha t  is ,  fo r  "sil k 
clothes' ,  subject s ha d t o develo p a  ne w explanatio n fo r 
th e nove l  feature .  Thi s ide a need s t o b e teste d i n mor e 
systemati c way s i n futur e studies . 

The secon d differenc e betwee n Experiment s 1  an d 2 
i s tha t  i n Experimen t  2 ,  th e goa l  o f  sortin g wa s 
specifie d (i.e. ,  treatmen t  o f  diseases) .  Als o th e theorie s 
i n Experimen t  2  wer e i n term s o f  cause s o f  diseases . 
Severa l  investigation s o f  la y people' s belie f  i n 
psychopathologica l  disorder s showe d tha t  peopl e hav e a 
stron g belie f  i n th e interactio n betwee n cause s o f 
disorder s an d thei r  treatment .  Fo r  example ,  i f  peopl e 
believ e schizophreni a i s a n innat e disorder ,  the y believ e 
th e appropriat e treatmen t  i s hormona l  an d no t  behaviora l 
(e.g .  F u m h a m 1988) .  Du e t o thi s kin d o f  existin g 
belief ,  th e Theor y Grou p migh t  hav e give n mor e weigh t 
t o thos e dimension s tha t  see m t o b e a  bette r  indicato r  o f 
cause s n o matte r  whethe r  th e valu e 1  wa s presen t  o r 
absent .  Thi s peculiarit y o f  domain s ca n als o serv e a s a n 
explanatio n fo r  wh y th e theorie s i n Experimen t  2  wer e 
not  a s effectiv e a s thos e i n Experimen t  1  i n compariso n 
t o prototypes . 

Conclusion 
Al l  o f  th e issue s discusse d abov e deserv e furthe r 
investigation .  Wha t  ca n b e conclude d fro m th e curren t 
studie s see m t o b e th e following .  First ,  ther e seem s t o 
be n o intrinsi c ti e betwee n theorie s an d famil y 
resemblanc e sorting .  Th e advantag e o f  theorie s ove r 
prototype s depend s o n domains ,  th e goa l  o f  categor y 
construction ,  an d th e type s o f  theories .  Secondly , 
exemplar s wit h missin g feature s ar e mor e easil y 
categorize d i n term s o f  th e F R principl e tha n exemplar s 
wit h non-characteristi c  features .  Thi s result  suggest s tha t 
FR structur e migh t  b e obtaine d becaus e sometime s w e 
do no t  hav e complet e informatio n abou t  instances ,  an d 
we infe r  thes e missin g feature s i n accordanc e wit h othe r 

simila r  features . 
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