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574 ROSCH AND MERVIS

sion of a simple set of criterial fe
the criterial attributes have 3 full and equal degree of membership.

In contrast to such a view, it has been recently argued (see Lakoff,
1972; Rosch, 1973; Zadeh, 1965) that some natural categories are analog
and must be represented logically in a manner which reflects their analog
structure. Rosch (1973, 1975b) has further characterized some natural
analog categories as internally structured into a prototype (clearest cases,
y) and nonprototype members, with nonpro-
totype members tending toward an order from better to poorer ex-
amples. While the domain for which such a claim has been demonstrated
most unequivocally is that of color (Berlin & Kay, 1969; Heider, 1971,
1972; Mervis, Catlin, & Rosch, 1975; Rosch, 1974, in press-c, in press-
d), there is also considerable evidence that hatural superordinate se-
mantic categories have a prototype structure. Subje
the extent to which a member of a category fits th
the meaning of the category name (Rosch, 1973, 1975a), and such
ratings predict performance in a number of tasks (Rips, Shoben & Smith,
1973; Rosch, 1973, 1975a, in press-c, 1975b; Smith, Rips, & Shoben,
1974; Smith, Shoben, & Rips, 1974).

EEAEWW# as yet, been little attention given to the problem
of how internal m::oﬁzmwiwﬂwmm./%rﬁq.z at principles govern the for-
mation of category prototypes and gradients of category membership?
For some categories which probably have a physiological basis, such as
colors, forms, and facial expressions of basic human emotions, proto-
types may be stimuli which are salient prior to formation of the cate-
gory, whose salience, at the outset, determines the categorical structur-
ing of those domains (Ekman, 1971; McDaniel, Note 1I; Rosch, 1974,
1975b). For the artificial cat

egories which have been used in prototype
research—such as families of dot patterns (Posn

‘ er, 1973) and artificial
faces (Reed, 1972)—the categories have been intentionally structured
and/or the prototypes have been defined so that the prototypes were
central tendencies of the categories. For most domains, however, proto-
types do not appear to precede the category (Rosch, in press-a) and
must be formed through principles of learning and information pro- ,
cessing from the items given in the category. The present research was
not intended to provide a processing model of the learning of categories
or formation of prototypes; rather, our intention was to examine the
stimulus relations which underlie such learning. That is, the purpose of
the present research was to explore one of the major structural princi-
ples which, we believe, may govern the formation of the prototype
structure of semantic categories,

eir idea or image of

This principle was first suggested in philosophy; Wittgenstein (1953)
argued that the referents of a word need not have common elements in
order for the word to be understood and used in the normal functioning

atures, in which all instances possessing

<a
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family. resemblance mught.
He suggested that, EEQT@\Q " wazManomoBEmSoo rela-

of E:m;ﬂmﬂ. %ymmmmﬂw\mmmms\&\mm\m\ word.

what linked t

AW Lo NS R That 1S,
t of items.of the form AB, BC, owmmmm o

tionsh o ne, and probably several, o—ﬁwowﬁw T non 0

each item rwwwmo_Mwwww items, but 10, o %@Mw MMMMMW:&E& Tangunge
ith one o . relationship ia

Mr items. The n%&ﬁbmﬂoﬂmw ﬂwob investigated oBE.EonWwoaom as net-

categories has not bTe h. we viewed natural semantic o members
In the present Rwomﬂwqu.&iomw the basic 560.985 é% Catogory as @

works of overlappiag * be viewed as prototypical of t M family resem-

of a category come .ﬁao the extent to which they GMMW e oors of the

whole in M_MOWMM%MU—M% which overlap those of) o

blance to (ha

or membership in
il be those with least family resemblance to
gory will be

. as-
. bjects, the two as
of concrete 0 o+ <ince it
: atura} categories Ol han conflict sin
other omﬁomo.ﬂ_ow.owmmwzwsom should coincide amﬁw@mM%Noa in such a way
famuly : become 0 : in a
pects of ategories tend to ¢ environment in
is reasonable 9&%0 omoH.ﬁo_wao:mﬂ structure .oﬁ ﬁMEo from each other
that they H.onmﬁ nders them maximally a_moEBE: & Boyes-Braem, in
manner which Mom. Rosch, Mervis, Gray, Johnson,
1 $8-d, ? . g
(Rosch, in pre d to a cue validity
is is closely relate  de-
press). ctural hypothesis is cl idity of a cue is
The cﬂomozw%wwdo.m classification in which the vahdity
ing m
processing

LPE' m

.

i onal probabil-
Tutidity hias been defined as a oﬂ%%wm% m: o cate-
Zm&a%mggg of a cue being wmwmwmwﬁ eue over all rele-
E\\%oo_mo&? divided by the total frequency O cunately, cue validity
gory in question w_ ach, 1964; Reed, 1972). d:moﬂﬁ type model of cate-
vant omﬁmmoﬁwmaﬁ mM a nwoaﬁ in conflict with a Emu\oaﬂmmma solely as at-
has been treate types are operationa dly—for
: ere prototyp d more broadly—10r
gory ﬁnOO@mmE@WiWa H%va. If ﬁnoﬁwg\mwm‘xwﬂo{ﬁwo%lswﬂ%oﬂmw those cate-!
e e absiract representation of & CAIEBOTY, O 3¢ (0% T
example. 2 the which subjects compare TS g fined by sub-
B eahip, or & the internal structure o s fit_their “idea or
T ements o the degree to which members L et S B
jects u.camms Nﬂﬁm Mm;omoi\\mmm ,...,@moﬁonm,m;aﬂMmﬁomoa § of concrete
image’’ O e - ¢ is if natural categories 0L.cO
“WMM\W%EQ with cue validity. That is, if na

T ;

tegories maxi-
Pecom to render the cat o
Shiects tend o rganized so as to Ieme T ogssible
O i %ow OWSMMWM@MW%W# follows that the maximum
minable er, 1L 10110

: L.
iscri o i ained (Rosch et al.,
maty &mmmw.‘,l‘.fkiwiﬁ._ﬂm?‘ each category will be wﬁwoswww@m o be To.
cue validity of :o.Blm\_.m.mw family resemblance re mmﬁ e tod among
i . mme»_Mm%,\m:&Q since the attributes mo
stated in terms :

istri members of con-
tegory and least distributed among
cal
members of a
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ership in, rather than attri-

trasting categori
: gories are, b .
in the cate . » by definition, the .
than cue <MMMW\N In question. We use the HMMMW,\&_.Q cues to membership “ g .
y primarily to emphasize that M\WN qumSwS:nm rather to be .ﬁomﬁoa Ea:mo.E\ by measuring H.noBc i
e dealing with a de- _ucmwwwm ﬂo%hw_mw_sumw MMWMM%MMM nhwm%.mwwowwﬁwwﬂﬂmmw because they are Y
at which the basic category cuts in the world /

in press). However, basic

problem since their membership con-
the positive side, basic level
ible a direct test of the

lieve that the pri
e principle of fami
. mily resembl )

ance relationships is a very gen the level of abstraction
may be made (Rosch, in press-a;
level categories present a sampling
sists of an infinite number of objects. On
categories do form contrast sets, thus, making poss

Rosch et al.,

category membership.

In all of the studi

defined in t 1es of the present res ,
the letter B oN.MQMNm \MM Q_Moaomo attributes mMMWon H.ME_J\ resemblances were
mantic categories sﬂ_.oﬂ.. These are the kinds owwo\mﬂ% S, you drive it, or
normally used in definiti can be most readily ao@ozm Ma@w of natural se-
teria. Insofar as the ¢ onS o»” categories by means w, ‘and the features
stimulus may always M%Hoﬁ in which an attribut of lists of formal cri-
bute, discrete attrib ect perception and und © occurs as part of a
. utes of this type may be NMH Mwmmwa:.gm of the attri-
alytic myth. How-
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properties of stimuli
Rosch, S muli (such as thos
» Simpson, & Mil ¢ used by Posner :
mﬁEmES of categories %ﬂﬁ .208 2) in order to m:&Gd_ Reed, 1972;
of discrete attributes :m at'is, even at the level of yze H.ro prototype
rmally used in definitions of ommwmd\ma of the type
ategories by mea
, ns

m v

Superordi
nate sem .
they are suffici antic categorie
cien S are of : .
mon to all BoS@mW .Nwmﬁmmﬂ that they have %ww:%:ﬁ Interest because -
consi ! oschet al., i » 1L any, attri
reso Mm_m_aoﬂ entirely of items Mo mw_ﬂz %Emmv. Thus ibutes com-
egories MMMMm HMM o<%2m@§.:m m::.ccwmm
their memb .
ership consist

number of nam
es of basic ]
pled. Superordi 1c level categories whi
inate categories have the QMWMW oﬂ: be adequately sam
antage that th .

» such categori

foss gories ma

. Hsmmow%ﬁon by means of mmS:W
Ition, superordinate cat-

have contrasti
sting categori ]
ond half of the mmwz%mm (operationally defined below): ey do not
Yy resemblance hypothesis QNWE:P the sec-
prototypical

a

second part of the fami
were needed because the

study of prototype format
domains of any type
been learned by sub
categories are indepen:
tions. Artificial categories
varied in a contro

ly resemblance hypothesis.
y made possible the

trols. In natural language

ion with adequate con
nce evolved in culture and
e of

Artificial categories

, categories have long si
jects. Both prototypes and the attribute structur

dent variables; we can only measure their correla-
are of use because attribute structures can be

lled manner and the development of prototypes studied

as a dependent variable.

PART I: SUPERORDINATE SEMANTIC CATEGORIES

Experiment 1
ossible for an ingenious philosopher or psychol-
ogist to invent criterial attributes defining a category, earlier research
has shown that actual subjects rate superordinate semantic categories as
having few, if any, attributes common 0 all members (Rosch et al., in
press). Thus, if the *‘categorica »» pature of these categories is to be ex-
plained, it appeared most likely to reside in family resemblances between
members. Part of the purpose of the present experiment was to obtain

of the distribution of attributes of members of 2 number of su-
thesis was that

Although it is always P

portraits
perordinate natural language categories. Part of the hypo
ve to bear a family resemblance relationsip

category members would pro
to each other. he major purpose
observe the relation between degree of
, and the rated protot icality of

the degree to W

of the category wou
d Eoﬁoa\cwo&&ﬁ% rat

of the experiment, however, was to
s between members of
those members. The spe-
hich an item bore
d prove sig-
ings of

ance to other members
d with previously obtaine

s«%@%ﬁ_ﬂo
the members of the-category.

Method
Subjects. Subjects were 400 students
classes who received this 10 min task as part of th
ed were the six most com

Stimuli. The categories us T
concrete nouns in English, cfermined by a measure o

a family resembl

in introductory psychology
eir classroom work.
mon categories of
f word frequency
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(Kucera & Francis e

bers (Rosch, 1975

. i ngs of the extent to i . derived
mage” of the meaning of the omﬂomoﬂwwgor e fi their “idea or

S i . i |
tructions were very similar to those use name. (The rating task and jp- \
,

research. A com d in Experi
- plete acco ment 3 of the
Perordinate categor, unt of the methods for deriving the Mmmm“ﬂ |

Clothing
Underpants
Socks
Bathing suit
Wristwatch
Necklace

Shoes
Mittens

Pants
Shirt
Dress
Skirt
Jacket
Coat
Sweater
Pajamas
Vest
Tie

Hat
Apron
Purse

fange of goodness-of:
“Ol-example rank ;
mo%m:mmm-om.omeEm order, in HmEoJ fhese ftems are fisted, in their |
“focedure. Each of the 120 iteqe <. -
top of a page, and the o shown in Table 1 was pringeq
items, one from Pages assembled into packets sting of o
] each superordinate category. Item consisting of six
. s

=
o
o
=
@]
(723
o
j=i
o
o
a
S
o
w
o
=
—
o=
=2
o
g
Vegetable
Cauliflower
Brussel sprouts
Lettuce
Beets
Lima beans
Eggplant
Onion
Potato
Mushroom
Pumpkin
Rice

Yam

Peas

Carrots
String beans
Spinach
Broccoli
Asparagus
Corn
Tomato

Weapon
Bow and arrow

Gun

Knife

Sword
Bomb

Hand grenade
Spear
Cannon
Club

Tank
Teargas
Whip
Icepick
Fists
Rocket
Poison
Scissors
Words

Foot
Screwdriver

Category

[
Q
=~
Q
=
a4
=
o
=
<

heels, you might think of thi

- S comm.? handlebars, you ride on th o they have
you might think of tp; o1 them, they don’t use

having fur, etc,

Fruit

fuel, etc. For dog.
four legs, barking,

Orange
Apple
Banana
Peach

Pear
Apricot
Plum
Grapes
Strawberry
Grapefruit
Pineapple
Blueberry
Lemon
Watermelon
Honeydew
Pomegranate
Date
Coconut
Tomato
Olive

Okay—you'ny have a minute
wmwz page, read the name of the
IStCs you think are
told to turn the page

Vehicle
Wheelbarrow

Motorcycle
Elevator

Train
Trolley car
Bicycle
Airplane
Boat
Tractor
Wheelchair

Cart
Skates

og.onamsms\:.”oa
. O i
characteristic of thy e atributes or character-

) t obj ’
again, Ject as fast as you can unif you’re

Truck
Bus
Tank
Raft
Sled
Horse
Blimp

TABLE 1
SUPERORDINATE CATEGORIES AND ITEMS USED IN EXPERIMENTS 1 AND 2
Car

Furniture
Chair
Sofa
Table
Dresser
Desk
Bed
Bookcase
Footstool
Lamp
Piano
Cushion
Mirror
Rug
Radio
Stove
Clock
Picture
Closet
Vase
Telephone

1
2
3
4
5
6
7
8
9
10
12
13
14
15
16
17
18
19
20

11

Item







