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Fea tu r e Diagnosticit y a s a  T o o l  fo r  Investigatin g 

Positivel y a n d Negativel y De f ine d C o n c e p t s 

Robert L. Goldstone 

Psychology Department 

Indian a Universit y  a t  Bloomingto n 

Bloomington ,  IN .  4740 5 

Abstrac t 

Two method s o f  representin g concept s ar e 

distinguishe d an d empiricall y investigated .  Negativel y 

define d concept s ar e define d i n term s o f  othe r  concept s 

at  th e sam e leve l  o f  abstraction .  Positivel y define d 

concept s d o no t  mak e recours e t o othe r  concept s a t  th e 

same leve l  o f  abstractio n fo r  thei r  definition .  I n tw o 

experiments ,  subject s ar e biase d t o represen t  concept s 

underlyin g visua l  pattern s i n a  positiv e manne r  b y in -

structin g subject s t o for m a n imag e o f  th e th e learne d 

concept s an d b y initiall y  trainin g subject s o n mini -

mall y distorte d concep t  instances .  Positivel y define d 

concept s ar e characterize d b y a  larg e us e o f  nondiag -

nosti c feature s i n concep t  representations ,  relativ e t o 

negativel y define d concepts .  Th e distinctio n betwee n 

positivel y an d negativel y define d concept s ca n accoun t 

fo r  th e dua l  natur e o f  natura l  concept s -  a s directl y ac -

cesse d durin g th e recognitio n o f  items ,  an d a s intri -

catel y interconnecte d t o othe r  concepts . 

Introduction 

The centra l  purpos e o f  thi s pape r  i s t o characteriz e tw o 

differen t  method s o f  definin g concepts .  Th e characteri -

zatio n i s supporte d b y experiment s tha t  systematicall y 

affec t  th e relativ e us e o f  thes e tw o definitio n method s 

by huma n subjects .  Th e distinctio n i s betwee n posi -

tivel y an d negativel y define d concepts .  A  concep t  i s 

negativel y define d i f  i t  i s  define d i n term s of ,  o r  de -

pend s upon ,  othe r  concept s a t  th e sam e leve l  o f  ab -

straction .  A  concep t  i s define d positivel y i f  it s  inten -

sio n doe s no t  mak e recours e t o othe r  suc h concepts . 

Concept s see m t o b e directl y accesse d o n th e on e 

hand ,  an d intricatel y connecte d t o eac h othe r  o n th e 

othe r  hand .  Whil e certai n shape s see m t o b e instantl y 

recognize d a s do g examples ,  th e concep t  do g als o 

depend s o n concept s suc h a s m a m m a l ,  tail ,  an d 

domesticate d fo r  it s  meaning .  Th e comple x an d 

structure d natur e o f  concept s suc h a s domesticate d i s 

mor e consisten t  wit h viewin g th e do g concep t  a s re -

latin g t o a n equall y ric h domesticate d concep t  rathe r 

tha n containin g i t  a s a  feature .  Ther e i s ofte n a  dual -

natur e o f  concepts :  concept s a s bin s use d i n 

classifyin g objects ,  an d concept s a s th e unit s tha t 

define ,  elaborate ,  an d explai n othe r  concepts . 

Concept s appea r  t o b e isolate d fi-om  eac h other ,  eac h 

actin g a s a n independen t  detecto r  pollin g th e worl d 

and ye t  concept s als o see m t o b e intricatel y an d deepl y 

connecte d t o eac h othe r  i n a  virtuall y seamles s 

network . 

Ways to be a Negatively Defined 

C o n c e p t 

The origina l  us e o f  "negativel y defined "  concept s 

comes fro m Ferdinan d d e Saussur e (1915/1959 )  wh o 

argue d tha t  al l  linguisti c concept s ar e solel y negativel y 

defined .  H e argue d tha t  "Languag e i s a  syste m o f  in -

terdependen t  term s i n whic h th e valu e o f  eac h ter m re -

sult s solel y fro m th e simultaneou s presenc e o f  th e 

others "  (p .  114 )  an d tha t  "concept s ar e purel y differen -

tia l  an d define d no t  b y thei r  positiv e conten t  bu t  nega -

tivel y b y thei r  relation s wit h th e othe r  term s i n th e 

system. "  (p .  117) .  Fo r  example ,  th e Frenc h wor d 

"redouter "  (dread )  i s define d b y it s oppositio n t o word s 

suc h a s "craindre "  (fear )  an d "avoi r  peur "  (B e afraid) .  I f 

"redouter "  di d no t  exist ,  the n "al l  it s  conten t  woul d g o 

t o it s competitors. "  (p .  116) .  Specifi c  example s o f 

negativel y define d concept s migh t  include : 

1.  Relativ e properties :  "Concep t  X  i s  P-ie r  tha n 

concep t  Y. "  Par t  o f  ou r  to y poodl e concep t  i s  tha t 

the y ar e smalle r  tha n standar d poodles .  Caf e Latt e i s 

capuccino ,  bu t  milkier .  Ofte n concept s tha t  belon g t o 

th e sam e contras t  se t  (Monday ,  Tuesday ,  Wednesday.. . 

belon g t o th e sam e contras t  set )  ar e define d i n term s o f 

relativ e properties ,  wher e th e value s ar e relativ e t o th e 

othe r  member s i n th e contras t  set . 

2.  Adde d o r  missin g properties :  "Concep t  X  ha s 

propert y P  wher e concep t  Y  doesn't. "  Unicorns ,  a s a 

firs t  pass ,  ar e horse s wit h horns .  A  perso n migh t 

thin k o f  th e absenc e o f  lace s w h e n thinkin g abou t 

moccasins ,  an d th e absenc e o f  fligh t  whe n thinkin g o f 
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penguins .  A  propert y ca n b e missin g i f  i t  wa s ex -

pecte d (Kahnema n &  Miller ,  1986) ,  an d "added "  i f  i t 

was unexpected .  Th e us e o f  "An d everythin g else " 

concept s als o fall s  int o thi s category .  Th e concep t 

Gentil e i s use d a s a n " A n d everythin g else "  categor y 

tha t  mean s anybod y tha t  i s no t  Jewish .  Je w coul d b e 

positivel y defined ,  an d Gentil e woul d gai n it s meanin g 

by contras t  t o thi s category . 

3.  Functiona l  o r  theoretica l  definitions :  "Concep t 

X i s par t  o f  a  syste m wit h term s A ,  B ,  C. "  Withi n 

th e g a m e o f  baseball ,  th e meanin g o f  strik e depend s o n 

suc h concept s a s batter ,  ball ,  strik e zone ,  an d swin g 

and ,  i n turn ,  i s  necessar y t o defin e term s suc h a s ou t 

and steal .  Philosopher s hav e bee n intereste d i n con -

cept s tha t  ar e define d b y thei r  rol e i n a  system .  Fodo r 

(1983 )  ha s recentl y discusse d "Quinean "  (wher e "th e 

degre e o f  confirmatio n assigne d t o an y give n 

hypothesi s i s sensitiv e t o propertie s o f  th e entir e 

belie f  system "  (p .  107) )  an d "isotropic "  (wher e "th e 

fact s relevan t  t o th e confirmatio n o f  a  .. .  hypothesi s 

m ay b e draw n firo m anywher e i n th e field  o f  previousl y 

establishe d .. .  truths. "  (p .  105) )  systems .  Theory-de -

penden t  concept s ar e no t  define d i n term s o f  thei r  con -

tras t  set ,  bu t  i n term s o f  thei r  theor y cohabitants . 

4.  Niche-define d concepts :  "Concep t  X ,  no t  con -

cep t  Y ,  extend s t o regio n R. "  Saussur e give s th e ex -

ampl e o f  th e Frenc h wor d fo r  Sheep :  "mouton. " 

Whil e Englis h speaker s hav e a  separat e wor d fo r  shee p 

tha t  i s eate n ("mutton") ,  Frenc h speaker s hav e n o 

equivalen t  term .  A s such ,  "mouton "  extend s t o cove r 

th e "eate n sheep "  extensio n wherea s "sheep "  doe s no t 

Th e governin g metapho r  i s on e o f  region s an d featur e 

spaces .  A  particula r  ter m cover s a  certai n conceptua l 

area ,  an d term s tha t  ar e clos e neighbor s wil l  compet e 

fo r  th e righ t  t o cove r  a  particula r  area .  Recen t  model s 

of  categorizatio n hav e give n mathematica l  rigo r  t o thi s 

notio n b y representin g categor y example s a s point s i n 

a M D S spac e (notably ,  Nosofsky ,  1986) .  Whil e 

Nosofsky' s intensiona l  representatio n o f  categorie s i s 

solel y i n term s o f  thei r  examples ,  Saussur e argue s tha t 

th e actua l  intensio n o f  concept s change s du e t o "borde r 

wars. " 

5.  Extrinsi c definition :  "Concep t  X  involve s con -

cep t  Y. "  Bar r  &  Capla n (1987 )  hav e recentl y mad e th e 

distinctio n betwee n intrinsi c an d extrinsi c concepts . 

Extrinsi c concept s mak e referenc e t o object s outsid e o f 

gory .  Th e templat e i s ofte n considere d t o b e a  nonde -

comfK)sabl e o r  holisti c representation .  A s such ,  tem -

plate s ar e als o clearl y positiv e definition s -  no t  decom -

themselves ;  hammer  i s a n extrinsi c concep t  becaus e 

it s meanin g involve s use d t o hi t  nail s wher e nail s i s  a 

separat e concept .  Natura l  kind s suc h a s robi n ar e 

mostl y intrinsicall y defined ,  becaus e th e concept s the y 

make referenc e to ,  suc h a s wing s an d eyes ,  ar e part s o f 

th e robin ;  the y ar e no t  extrinsi c t o th e bird . 

Degrees of Positive Categorization 

Upon readin g th e lis t  o f  negative-definitio n techniques , 

one m a y agre e wit h Saussur e -  al l  concept s ar e com -

pletel y negativel y defined .  O n e logica l  reaso n t o 

doub t  thi s i s tha t  1 )  finding a  negativ e definitio n fo r 

concep t  X  firs t  require s findin g wha t  neigh -

bors/associates/theorie s X  i s relate d to ,  bu t  2 )  finding 

these ,  i n mos t  o r  al l  cases ,  require s tha t  X  firs t  hav e 

s o me positiv e characterization .  Fo r  example , 

Saussur e claim s tha t  mutto n i s influence d b y it s 

neighborin g concept s o f  shee p an d roast .  But ,  thi s 

analysi s alread y assume s tha t  ther e i s a  metho d fo r 

determinin g wher e a  concep t  i s roughl y locate d i n a 

conceptua l  space .  O n e ca n hav e neighbor s onl y i f  on e 

firs t  ha s a  location .  Thi s locatio n ca n b e considere d 

th e concept' s initia l  positiv e definition . 

A goo d questio n fo r  decidin g whethe r  a  concep t  i s 

positivel y define d is :  "Coul d thi s concep t  stil l  b e pos -

sesse d i f  some/most/al l  othe r  concept s wer e elimi -

nated? "  S o m e o f  th e sam e feature s associate d wit h 

Fodoria n (Fodor ,  1983 )  module s (fas t  processing ,  au -

tomaticity ,  cognitiv e impenetrability ,  informationa l 

encapsulation )  woul d b e associate d wit h positively-de -

fine d categories .  Goin g fro m clea r  case s o f  positiv e 

definitio n t o les s clea r  cases : 

1.  Featur e Detectors .  Hube l  &  Wiese l  (1968 )  fea -

tur e detector s ar e clea r  case s o f  positiv e identification . 

I n orde r  fo r  a  featur e detecto r  t o fire  whe n a  lin e o f  a 

particula r  orientatio n appear s i n a  certai n area ,  th e fea -

tur e detecto r  need s t o kno w absolutel y nothin g abou t 

othe r  featur e detector s o r  concept s o r  theories .  T o th e 

exten t  tha t  othe r  recognitio n decision s ca n b e mad e b y 

higher-leve l  featur e detectors ,  thes e categorization s ar e 

als o positivel y based . 

2.  Templates .  Relate d t o featur e detectors ,  i t  ha s 

bee n propose d tha t  categorizatio n proceed s b y 

comparin g th e ite m t o b e categorize d t o a  templat e 

representin g a  typica l  exampl e o f  th e cate -

posed into or dependent upon other concepts. If faces 

ar e recognize d b y comparin g the m t o learne d 

templates ,  the n th e concep t  o f  Sam' s fac e i s no t 
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define d i n term s o f  concept s suc h a s bush y eyebrow s 

and thic k lip s -  th e concep t  i s  simpl y th e imag e itself . 

3.  Decomposabl e concepts .  A  concep t  ca n stil l  b e 

quasi-positiv e eve n i f  i t  i s  decomposabl e i n term s o f 

othe r  concepts ,  a s lon g a s th e componen t  concept s 

see m t o b e o n a  lowe r  level ,  wher e "level "  roughl y 

refer s t o abstractnes s o r  processin g distanc e fro m per -

ceptua l  input .  Bruner ,  Goodnow ,  an d Austin' s (1956 ) 

concep t  formatio n stimul i  ar e decomposabl e int o mor e 

elementar y features :  numbe r  o f  borders ,  shape ,  size , 

and color .  However ,  thei r  concep t  re d o r  larg e squar e 

stil l  seem s positively-defined .  Whil e i t  i s  tru e tha t  th e 

criteria l  questio n yield s a  negativ e answe r  ("Th e con -

cep t  coul d no t  exis t  withou t  th e re d concept") ,  i t 

seems quasi-positively-define d becaus e 1 )  ther e i s 

some hop e tha t  th e componen t  concept s ca n someda y 

be perceptuall y give n (b y featur e detectors ,  fo r 

instance) ,  an d 2 )  th e concep t  doe s no t  mak e recours e t o 

othe r  concept s a t  th e sam e leve l  o f  abstraction . 

4.  Hermi t  concepts .  Whil e som e concept s ar e in -

volve d i n tigh t  contras t  sets ,  other s see m no t  t o hav e 

close ,  interchangeabl e neighbors .  Whil e som e con -

cept s tak e par t  i n intens e competitio n fo r  a  particula r 

region ,  other s see m t o hav e a  relativel y "of f  th e beate n 

path "  niche .  Whil e spaghett i  an d linguin e fight  ove r 

smal l  parcel s o f  dea r  rea l  estat e an d woul d therefor e b e 

expecte d t o greatl y influenc e eac h other' s definition , 

lasagn a ha s mor e breathin g roo m an d migh t  b e rela -

tivel y mor e positivel y defined . 

Methods for Analyzing Conceptual 

S t r u c t u r e 

I t  i s  no t  clea r  whethe r  N D C s shar e an y deepe r  similari -

tie s othe r  tha n bein g define d b y othe r  equally-abstrac t 

concepts .  Th e taxonom y o f  N D C s indicate s a n 

eclecti c assortmen t  o f  concepts .  I n thi s paper ,  a  too l 

fo r  identifyin g a  subse t  o f  N D C s i s proposed .  Th e 

subse t  correspond s roughl y t o thos e N D C s tha t  ar e 

define d b y adde d o r  missin g properties .  O n e wa y t o 

tel l  whethe r  a  concep t  i s positivel y o r  negativel y 

define d i s b y observin g th e influenc e o f  nondiagnosti c 

feature s o n categorizatio n accuracy .  Th e differenc e 

betwee n diagnosti c an d nondiagnosti c feature s i s onl y 

relevan t  fo r  negativel y define d concept s (NDCs) .  Fo r 

positivel y define d concept s (PDCs )  an y featur e tha t  i s 

presen t  i n th e concep t  representatio n wil l  b e use d fo r 

categorizatio n purposes .  Fo r  P D C s ,  categor y validity , 

th e probabilit y  tha t  concep t  X  ha s featur e F ,  i s  th e 

representationa l  basis .  I f  instance s o f  X  usuall y hav e 

F the n F  wil l  b e par t  o f  X' s positiv e definition ,  an d 

th e probabilit y  o f  categorizatio n item s int o X  wil l 

increas e i f  th e item s hav e F . 

Diagnosticity ,  o r  cu e validity ,  o f  feature s onl y be -

comes a n issu e whe n ther e ar e a  se t  o f  candidat e cate -

gories ,  an d th e syste m i s lookin g fo r  way s t o distin -

guis h betwee n th e possibl e choices .  Nondiagnosti c 

features ,  feature s tha t  d o no t  distinguis h betwee n th e 

possibilities ,  shoul d hav e n o effec t  o n categorizatio n 

fo r  N D C s .  I f  ther e ar e onl y tw o equall y likel y cate -

gorie s possible ,  an d bot h categorie s hav e a n 8 0 % 

chanc e o f  havin g featur e F ,  the n th e cu e validit y o f  th e 

featur e fo r  eithe r  categor y wil l  b e 5 0 % (th e featur e i s 

uninformativ e wit h respec t  t o decidin g betwee n th e 

categories) .  Th e experimenta l  question ,  then ,  i s 

whethe r  feature s wit h 5 0 % cu e validit y an d greate r 

tha n 5 0 % categor y validit y increas e th e accurac y o f 

categorizin g i f  the y ar e presen t  i n th e ite m t o b e 

categorized .  Fo r  P D C s thes e nondiagnosti c feature s 

shoul d increas e accuracy .  Fo r  N D C s nondiagnosti c 

feature s shoul d no t  increas e accuracy .  A  ful l  rang e o f 

intermediat e result s ar e possible ,  dependin g o n factor s 

tha t  woul d bia s concept s t o b e encode d positivel y o r 

negatively .  A n informativ e operationa l  measur e i s t o 

tak e th e rati o o f  th e effec t  o f  a  nondiagnosti c featur e 

on categorizatio n accurac y divide d b y th e effec t  o f  a 

diagnosti c feature .  Pur e P D C s predic t  thi s valu e t o b e 

1;  pur e N D C s predic t  thi s valu e t o b e 0 . 

Artificia l  stimul i  ar e use d i n th e experiment s be -

caus e i t  i s  importan t  tha t  subject s d o no t  hav e 

previou s familiarit y wit h th e material s t o b e learned , 

an d feature s mus t  b e identifiabl e a s diagnosti c o r 

nondiagnostic .  Fo r  on e experiment ,  th e categor y 

item s show n her e wer e used . 

Subject s se e distortion s o f  th e example s o f  Foo s 

and Bar s show n o n th e previou s page ,  an d categoriz e 

th e distortion s int o th e correc t  group .  Th e distortion s 

ar e forme d b y randoml y switching ,  o n a  certai n 

proportio n o f  trials ,  eac h o f  th e 2 0 lin e segment s ( 7 

blac k lines ,  1 3 whit e lines )  tha t  m a k e u p thes e 

prototypica l  Fo o an d Ba r  pictures . 

The feature s ar e assume d t o b e th e individua l  lin e 

segments .  A  lin e segmen t  i s nondiagnosti c i f  Foo s 

ar e a s likel y t o hav e th e segmen t  a s Bar s are .  A 

featur e i s diagnosti c i f  th e featur e i s par t  o f  on e 

category' s prototyp e bu t  no t  th e other's .  Tas k 

manipulation s hypothesize d t o m a k e Fo o an d Ba r 

positivel y define d shoul d resul t  i n a  relativel y stron g 

influenc e o f  nondiagnosti c features .  Manipulation s 
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tha t  ten d t o m a k e on e concep t  define d i n term s o f  th e 

othe r  concep t  shoul d yiel d N D C s an d les s influenc e 

du e t o nondiagnosti c features . 

Diagnosti c lin e 

F o o s /  B a r s 

Non-diagnosti c lin e 

Manipulatio n 1 :  "For m image "  vs .  "Fin d 

distinguishin g features "  instruction s 

Twenty-eigh t  undergraduate s fro m Universit y o f 

Michiga n wer e divide d int o tw o groups .  O n e grou p o f 

subject s (th e Imag e instruction s group )  wer e tol d 

"Whil e yo u ar e learnin g th e tw o categories ,  yo u 

shoul d tr y t o for m a n imag e o f  wha t  eac h categor y 

look s like. "  T h e othe r  group s o f  subjec t  (th e 

Discriminat e instruction s group )  wer e tol d "Whil e yo u 

ar e learnin g th e tw o categories ,  yo u should  tr y t o find 

particula r  feature s i n th e picture s tha t  hel p yo u 

distinguis h betwee n th e tw o categories. "  Th e first  se t 

of  instruction s wa s aime d a t  promotin g P D C s ;  i f  a n 

imag e i s forme d fo r  eac h group ,  the n ther e should  b e 

littl e influenc e o f  on e concep t  o n another' s concept' s 

representation .  Th e secon d se t  o f  instruction s wa s 

aime d a t  promotin g N D C s ;  a  concept' s distinguishin g 

feature s ar e onl y diagnosti c relativ e t o anothe r  concept . 

Si x hundre d picture s wer e displaye d t o subjects . 

On eac h trial ,  eithe r  a  Fo o o r  a  Ba r  prototyp e wa s 

distorte d b y randoml y changin g eac h o f  it s  lin e 

segment s fro m blac k t o whit e o r  fro m whit e t o blac k 

2 0 % o f  th e time .  Eigh t  o f  th e lin e segment s wer e 

diagnosti c (share d b y bot h Foo s an d Bars )  an d twelv e 

wer e nondiagnostic .  Onc e a  pictur e wa s displayed ,  th e 

subjec t  presse d on e o f  tw o keys ,  t o indicat e thei r 

categor y prediction .  The y receive d feedbac k indicatin g 

whethe r  thei r  choic e wa s correc t  an d wha t  th e correc t 

respons e was . 

Eac h pictur e ca n b e analyze d i n term s o f  h o w m a n y 

diagnosti c an d nondiagnosti c feature s ar e altere d from 

th e category' s prototype .  I n general ,  th e mor e feature s 

tha t  ar e altered ,  th e harde r  i t  wil l  b e t o correctl y 

categoriz e a  picture .  Th e results ,  show n o n th e 

previou s page ,  indicat e tha t  thi s i s  th e case .  A s w e 

chang e a  greate r  numbe r  o f  features ,  categorizatio n 

performanc e uniforml y decrease s (al l  o f  th e line s slan t 

downwards) .  Th e grap h als o indicate s tha t  alterin g 

diagnosti c feature s (represente d b y circle s i n th e graph ) 

i s mor e detrimenta l  t o categorizatio n tha n changin g 

nondiagnosti c feature s (represente d b y squares) .  Thi s 

i s indicate d b y th e slop e o f  th e lines .  Goin g fro m 0  t o 

4 feature s change d ha s mor e o f  a n influenc e i f  th e 

feature s tha t  ar e change d ar e diagnosti c feature s tha n i f 

the y ar e nondiagnosti c features .  Thi s i s  a n intuitiv e 

resul t  becaus e i f  a  concept' s diagnosti c featur e i s 

changed ,  the n th e pictur e become s mor e simila r  t o th e 

othe r  concept .  I f  a  whit e lin e segmen t  i n a  certai n 

positio n i s  diagnosti c o f  Foos ,  the n a  blac k lin e 

segment  i n th e sam e positio n i s  diagnosti c o f  Bars . 

Conversely ,  alterin g nondiagnosti c segment s decrease s 

th e resemblanc e o f  th e distorte d pictur e t o bot h 

concepts . 

A les s obviou s resu h i s tha t  nondiagnosti c line s d o 

increas e categorizatio n accurac y i f  the y ar e present . 

Eve n thoug h a  nondiagnosti c feature ,  b y itself ,  canno t 

serv e t o discriminat e betwee n th e categories ,  i t  doe s 

increas e th e percentag e o f  correc t  classifications .  I f 

lin e segment s ar e i n fac t  th e psychologicall y relevan t 

feature s (se e be low )  the n th e influenc e o f 

nondiagnosti c line s o n accurac y suggest s tha t  th e 

categorie s ar e positivel y define d t o a t  leas t  som e 

degree .  P D C s benefi t  fro m th e presenc e o f 

nondiagnosti c feature s becaus e suc h feature s increas e 

th e similarit y o f  th e pictur e t o concept .  A 

categorizatio n rul e fo r  P D C s migh t  b e "I f  ther e ar e X 

or  mor e feature s i n c o m m o n betwee n a  pictur e an d a 

concept' s prototype ,  the n th e pictur e belong s t o th e 

concept .  I f  bot h picture s excee d th e threshold ,  o r 

neithe r  do ,  the n categoriz e th e pictur e randomly. " 

Usin g thi s threshol d rule ,  categorizatio n accurac y wil l 

ofte n (dependin g o n th e stimulu s structur e an d thresh -

old )  b e greate r  i f  nondiagnosti c feature s ar e presen t 

tha n i f  the y ar e not .  Fo r  a n alternat e mathematica l 

model  tha t  predict s a n influenc e o f  nondiagnosti c 

feature s o n accuracy ,  se e Nosofsk y (1991) . 

I n additio n t o th e interactio n betwee n segmen t  diag -

nosticit y an d numbe r  o f  feature s change d o n accuracy , 

ther e i s als o a  thre e w a y interactio n involvin g thes e 

tw o factor s an d th e instructio n type .  W h e n subject s 

ar e give n th e P D C instruction s ("for m a n Image "  -

represente d b y blac k figures  i n th e abov e graph )  the n 
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we find  tha t  nondiagnosti c feature s ar e mor e importan t 

tha n i f  subject s ar e give n th e N D C instruction s ("loo k 

fo r  distinguishin g features "  indicate d b y whil e fig -

ures) .  I f  nondiagnosti c feature s ar e altere d an d subject s 

ar e give n th e N D C instructions ,  ther e i s ver y Uttl e ef -

fec t  o n accuracy .  Thes e nondiagnosti c feature s hav e a 

significantl y greate r  influenc e whe n subject s ar e tol d 

t o for m a n imag e o f  th e concepts .  Usin g 

categorizatio n accuracies ,  th e rati o 
( 0 N D A )  -  ( 4 N D A ) 

^  "  ( 0 DFA )  -  ( 4 DFA ) 

was compute d fo r  eac h subject ,  wher e N D A i s 

"nondiagnosti c feature s altered "  an d DF A i s 

"diagnosti c feature s altered. "  A  larg e D  valu e indicate s 

a relativel y larg e influenc e o f  nondiagnosti c features . 

The ratio s wer e significantl y large r  fo r  th e P D C 

instructio n grou p tha n th e N D C grou p (Unpaire d T 

(26 )  =  2.7 ,  p<.05) .  A s such ,  th e instructiona l  manip -

ulatio n seem s t o suppor t  th e functiona l  distinctio n be -

twee n positivel y an d negativel y define d concepts . 

At  th e en d o f  th e experiment ,  subject s wer e aske d 

t o dra w a  pictur e o f  th e "bes t  exampl e o f  eac h o f  th e 

categories "  o n a  3  X  3  grids .  Th e picture s wer e 

analyze d fo r  h o w m a n y diagnosti c an d nondiagnosti c 

feature s wer e correctl y drawn .  "Image "  instruction s 

yielde d highe r  proportion s o f  correctl y draw n feature s 

(a n averag e o f  14. 6 ou t  o f  2 0 correc t  segments )  tha n 

"Discriminate "  instruction s (13. 9 correc t  segments) . 

Importantly ,  th e differenc e i s  particularl y larg e fo r 

nondiagnosti c feature s (imag e =  8. 2 ou t  o f  1 2 correc t 

n Discriminate instructions, 

segments ;  discriminat e =  6. 7 correct) .  Thi s provide s 

some evidenc e tha t  th e instructiona l  manipulatio n 

change s th e interna l  representation s o f  th e concepts , 

and no t  jus t  th e categorizatio n profiles .  Th e P D C 

grou p i s  mor e likel y t o represen t  thei r  concept s i n 

term s o f  nondiagnosti c feature s tha n i s th e N D C 

group .  Th e followin g rebutta l  i s  possible :  Thi s 

analysi s depend s o n individua l  Un e segment s bein g th e 

correc t  uni t  o f  analysis .  W h a t  i f  psvchologica l 

feature s d o no t  coincid e wit h th e experimenter -

determine d features ? Fo r  example ,  suppos e tha t 

subject s hav e "Foo "  encode d a s "ha s a n 'X '  i n th e 

lowe r  lef t  han d quadrant. "  Thi s featur e i s diagnosti c i n 

tha t  Bar s d o no t  typicall y hav e thi s feature .  But ,  b y 

takin g awa y so-calle d "nondiagnostic "  lines ,  w e ar e 

eliminatin g thi s diagnosti c feature . 

However ,  th e result s w e obtaine d validate s ou r 

choic e o f  lin e segment s a s features .  Unde r  som e cir -

cumstances ,  subjects '  analysi s o f  feature s dj a coincid e 

wit h th e experimenter-determine d analysis . 

Specifically ,  whe n subject s ar e instructe d t o loo k fo r 

diagnosti c features ,  th e line s w e ar e callin g nondiag -

nosti c d o no t  hav e m u c h influenc e o n categorizatio n 

accuracy .  Simpl y sayin g tha t  subjects '  feature s d o no t 

agre e wit h th e experimenter' s feature s wil l  no t  explai n 

w hy sometime s th e tw o d o agree ,  an d i f  w e ca n 

presen t  a  characterizatio n o f  concept s tha t  explain s 

w h en an d w h y th e tw o agree ,  the n th e P D C / N D C 

conceptua l  analysi s gain s support . 
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Manipulatio n 2 :  increasin g v s constan t  dis -

tortio n 

Usin g stimul i  simila r  t o th e first  manipulation , 

sixtee n subject s sa w distortion s i n which ,  o n average , 

1/ 5 o f  th e lin e segment s wer e switche d o n ever y trial . 

Sixtee n othe r  subject s wer e show n picture s tha t  be -

came successivel y mor e distorted .  I n th e first  10 0 tri -

als ,  1/1 5 o f  th e lin e segment s wer e switched ;  i n th e 

secon d 10 0 trials ,  1/1 0 o f  th e lin e segment s wer e 

switched ;  i n th e remainin g 40 0 trials ,  1/ 5 o f  th e lin e 

segment s wer e switched .  Th e first  grou p sa w picture s 

at  a  constan t  leve l  o f  distortion .  Th e secon d grou p 

sa w picture s highl y simila r  t o th e prototyp e earl y i n 

learning ,  tha t  becam e increasingl v distorte d wit h 

practice .  Th e "increasin g distortion "  grou p wa s 

hypothesize d yiel d mor e PDCs tha n th e "constan t 

distortion "  grou p becaus e A )  i t  woul d b e easie r  t o 

for m a n imag e o f  th e concept s earl y i n training ,  an d B ) 

th e instance s fro m th e concept s woul d b e mor e 

dissimila r  fro m eac h other ,  an d consequentl y woul d 

not  requir e th e fine  distinction s an d focuse d testin g 

tha t  i s  characteristi c o f  searchin g fo r  discriminatin g 

features . 

The hypothesi s i s supporte d b y th e data .  Dat a 

fro m trial s 200-60 0 wer e analyzed .  A n averag e D 

valu e o f  0.4 2 wa s foun d fo r  th e increasin g distortio n 

condition ,  compare d t o a  D  valu e o f  0.2 8 fo r  th e 

constan t  distortio n conditio n (Unpaire d T(24 )  =3.51 , 

P<.05) .  Draw n picture s o f  th e concept s ha d 9. 1 an d 

7. 7 nondiagnosti c feature s correctl y depicte d fo r  th e 

increasin g an d constan t  distortio n groups ,  respectivel y 

(Unpaire d T  (24 )  =  3.45 ,  p  <.05) .  Bot h result s 

indicat e tha t  nondiagnosti c feature s ar e par t  o f  concep t 

representation s t o a  greate r  degre e whe n th e concept s 

Conclusions 

The abov e proposa l  ha s bee n a  first  pas s a t  investi -

gatin g th e seemingl y dua l  natur e o f  concepts :  concept s 

as directl y accesse d fo r  th e purpos e o f  recognition ,  an d 

concept s a s interconnecte d an d define d i n term s o f  on e 

another .  Directl y accesse d concepts ,  withou t  inter -

conceptua l  relations ,  canno t  accoun t  fo r  th e elaborat e 

networ k o f  conceptua l  dependencies ,  competitions ,  an d 

explanation s tha t  human s exhibi t  Concept s tha t  ar e 

solel y define d i n term s o f  thei r  inter-conceptua l  rela -

tions ,  withou t  an y perceptua l  groundin g o r  conceptua l 

independence ,  canno t  accoun t  fo r  th e connectio n be -

twee n ou r  conceptua l  structur e an d ou r  physica l  world . 

I t  i s  argue d tha t  concept s ar e represente d bot h posi -

tivel y (independen t  o f  othe r  concepts )  an d negativel y 

(i n term s o f  othe r  concepts) .  Th e propose d distinctio n 

was empiricall y teste d b y tw o tas k manipulation s that , 

on a  prior i  grounds ,  wer e though t  t o bia s subject s to -

war d positivel y o r  negativel y define d concepts .  Tas k 

manipulation s tha t  bia s subject s towar d positivel y de -

fine d concept s resul t  i n greate r  relativ e sensitivit y t o 

nondiagnosti c stimulu s features ,  an d greate r  incorpora -

tio n o f  nondiagnosti c feature s i n subject' s drawing s o f 

concepts .  I n contras t  t o previou s wor k o n categoriza -

tio n tha t  stresse s th e learnin g o f  diagnosti c features , 

th e curren t  wor k suggest s tha t  muc h o f  categorizatio n 

involve s comparin g object s t o representation s tha t  in -

corporat e nondiagnosti c features .  Feature s tha t  b y 

some analyse s canno t  distinguis h betwee n concept s 

stil l  ca n serv e t o increas e categorizatio n accurac y b y 

increasin g item-to-concep t  similarity .  No t  onl y d o w e 

loo k t o distinguis h betwee n choices ;  w e als o loo k fo r 

informatio n tha t  i s consisten t  wit h on e possibility , 

irrespectiv e o f  othe r  candidates . 
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