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Abstract

IHé ORGANIZATION OF INFORMATION IN TEEMS OF ITS USE:
A DEONTIC MODEL OF KNOWLEDGE REPRESENTATION
by
Anthony Rifkin
Advisor: Professor Katherine Nelson

Ine representation of featural information for natural
categories should be based on how features are most commonly
asserted as descriptions, ratner than in terms of fixed
relations to the categories and instances they can describe.
Such general "norm" relations would not be invalidated if
they are not instantiated in particular contexts, and the
use of features could be adapted for any number of contexts.
Tne present study investigates a deontic model of represen-
tation in which features bear general Ynorm% relations to
categories and their members, and do not formally delimit
category boundaries or the instances they can describe.

Two experiments identify tnese relations. In one, the
more typical instances of a category are found to be classi-
fied nore often as belonging to these categories, while less
typical instances are more frequently classified as belong-
ing to contrasting categories. In the second experiment, it
is found that features that can describe 2ll members of a
category ("Obligatory" feature norms) are used to define the
memberships of tne cateqories' more and less typical
instances. 1In line with the instances' family resemblances,
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the membership of liess typical instances in contrasting cat-
egories are defined by features that are “Impermissible¥ as
mempership definitions in the target categories, and the
membership of more typical instances in the target catego-
ries are defined more often by YPermissible" feature norms
that describe some, but not all, of the categories®' members.
A third experiment examines the context-sensitive
retrieval of tnis information, when instances are compared
and the categories they belong to are not mentioned. It is
found that descriptions of the instances® similarities are
based on their least-upper-bound shared mempership, and that
descriptions of tnheir differences are generated from the
level immediately below their least-upper-bound membershipe.
A taxonomic or3anization is therefore identified from withnin
which tne feature norms are generated as descriptions. Con-
texts are also identified in which instances are excluded
from the description of the same norms, and in which
instances are described by the categories®' norms while being
excluded from the categories. In addition, the deontic model

is used in a computer implementation demonstrating how these

descriptions are generated withnin particular contexts.
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Introduction

A numper of different disciplines have been interested
in hou.knouledge is organized. In some cases, formal theo-
ries have been used to model knowledge representation. For
example, classical Aristotelean models have examined the use
of necessafy and sufficient features for determining member-
ships within fixed category boundaries. More recently, fuzzy
set theory (Zadeh, 1965, 1978) has been used to model proto-
type structures ana fuzzy boundaries for categories. How-
ever, psycnological evidence indicates that people'’s repre-
sentations may not be consistent with the constraints of
formal theories (Cohen and Murpny, 1984; Johnson-Lairag,
1980) . In particular, people do not adhere to the exten-
sional constraints which classical or fuzzy set theories
place on cateyories and their instances (Cohen and Murphy,
1984) . In contrast to formal approaches, it has been pro-
posed that people may organize their knowledge in terms of
schemas or naive Ytheories" tnat describe category instances
(Miller and Jonnson-Laird, 1976; Rumelhart, 1980). Rather
than being foramally definitional, these schemas represent
general knowledge and beliefs about things that need not be
applied to sets of instances in a fixed fasnion.

Gne reason why peopie may not formally organize their
knowledge is that they may represent information to suit the
different ways they use it. People use information in ways
that are formally contradictory (Smith and Osherson, 1982;

Tversky and Kanneman, 1983), pbut the ways in which they use
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information may pe a function of the contexts they use it
in. For example, people®s natural category definition or
schema for ¥Ysnails"Y might include that they are Y“slow".
pased on the extensional sets of any formal model, the com-
plex concept Yfast snail" would therefore be an empty set.
but people do not necessarily take the term “fastY in “fast
snail" to mean that such a “snail" is not Yslow". Rather,
within the context of constructing the concept “fast snailV,
they may recognize that the term YfastY is being used rela-
tive to the general characteristic of Ysnails" being Yslow".

ks such, people may use information dynamically to meet
the demands of particular contexts. As with the semantics of
relative terms such as YfastY and Yslow" (Katz, 1972), it
may be the case that all natural category information can be
adaptea to fit particular contexts. For example, “vehicles"
are generally descrioed as peing “used for transportation®,
put it might not pe possible to use a "broken vehicle" for
Ytransportation". fhe description of "vehicles" as being
Yused for transportation" is therefore relative to the spe-
cific “vehicles" that may be described in particular con-
texts.

How information is represented such that its use can
vary presents a special problem for identifying the repre-
sentational relations between categories, features and
instances. It may be necessary for there to be more than one
relation between any two pieces of information. Otherwise, a

relation that is applicable in one context may be invali-
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dated in anotner context (e.g., YsnailsY being “slow", or
wyanicles" being Yused for transportation"). In line with
this perspective, Osnerson and Smith (1961) suggested that
two types of extensional set relations may be used, proto-
type structuring for perceptual identification processes and
the all-or-none reiations of a more classical model for
determining category memberships. On the other hani, if
relations are specified by general schemas that do not need
to pe applied to sets of instances in a predetermined fash-
ion, then a single relation between two pieces of informa-
tion could be ased in more than one way. One of the gqals of
a schema tneory approach is tnerefore to identify general
types of relations which are sensitive to different contex-
tual uses.

kithin a schema approach, the relations between catego-
ries, features and instances might best be determined by
examining how information is used in different contexts.
While there may be a multiplicity of contexts, similar types
of processing may be used within general classes of con-
texts. For example, the processes used for determining anc
defining category memberships may be similar to those usead
for describing similarities between category members. In
both cases, tne category may be accessed and featural infor-
mation associated witn the category could be used to
describe tne members. when category members are compared ana
the category is not mentionea, the category may be implied.

This is similar to thne context-sensitive use of implicit

ey s mssmeamt < aps o @ sen e e e —— b 28 < e
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s=ts Gescribed by Olson (1370) and Iversky and Hemenway
(19684) « In this case, the category is the implicit set dis-
tinction in terms of Wwhich the members are described.
However, the use of featural information associated
with & category does not delineate how this information is
related to the category. Ine sare set of instances may not
pe descripbed oy a category's features in all contexts. For
example, “vehicles" may be described as being “used for
transportation" in contexts where their membersnip is being
gaefinec or their simiiarities are being described. But in
another context, it may b2 noted that the same instances ot
wyer_.cles" may not be "used for transportation" if they are
“proken". 1o identify the relations of feetures to catego-
ries, it would be necessary to examine the contexts in which
features are used 1o describe a category's instances ana the
contrasting contexts in wniéh this information is not used.
1n the context of listing features for category mem-
pers, rosch and Mervis (1975) found that some categories may
have no featur=s which are shared by all their members. As
such, a category may have no features that can be used td
aescrice ail of their aempbers. rdowever, Hampton (1979) askec
supjects for features that define memberships in categories,
and was able to identify features that can be applied to all
members of tne same cateyories studied by Rosch and Mervis.
But he found that these features were not sufficient to
exclude non-members. As such, these features may not be

listea for the category members on their own, but may be
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5
used to descrioe the instances of a category if an explicit
or implicit reference is made to the category itself within
particular contextse.

in addition, the attribpution of features to a category
menper could depend upon whether or not an instance is being
viewed solely in terms of its membership in that category.
For example, less typlical instances of a categoryAare more
likely to have more aomihant memberships in contrasting cat-
egories ana to snare features with other members of these
contrasting categories (nosch and Mervis, 1975) . These
instances are also more susceptible to differences and
changes in opinion about tneir membership in the categories
they are less typical of (McCloskey and Glucksberg, 1978).
1i tne poundaries of a category can be shifted, then the use
of features for describing particular instances may also be
shiftede. For =xampie, it mijht be said that all instances of
“clothing" are things that are “worn" and that a lsss typi-
cal instance of “clothing", such as a YpurseY, can be “worn"
as part of an outfit. However, a “Ypursa2" may also be said to
be “carried" rather taan “Yworn", when considerad in light of
its membership in tne contrasting category "bag".

It shoulid be noted that the categories that will be
examinea here as “contrasting" categories are not contrast-
ing in the strictly logical sense of Afnot-B. This is so
because instances may oe considered to be members of a cat-
egory and a contrasting category simultaneously. For exam-

ple, a “purse" might be considered to be a type of “cloth-
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ing" and a "pag". The teram “contrasting" is used here to
emphasize that these categories can be contrasted. Based on
this ofganization. an instance could be described either in
terms of a category's features (e.ge., 2 “purse" is “worn")
or excluded from tnis description while being described by
the features of a contrasting category (e.g., 2 Ypurse" is
“carried") .

It therefore follows tnat the features associated with
categories need not be necessary descriptions of the catego-
ries' instances. It is proposed here that the features asso-
ciated with catecories are characteristics that are commonly
asserted for the categyories and that these features are used
as "norms" for describing categories and instances. 1If fea-
tures are used as “Ynorms"Y, rather than having fixedi, all-or-
none relations to categories and instances, their use could
be modified to meet the demands of particular contexts. For
example, pased on a commonly asserted relation between a
feature and a category (e.g., all types of %“clothing" being
Yworn%, or all types of “vehicles" being “used for transpor-
tation"), a feature could be considered common to all mem-
bers of a cata2gory and used to describe that category's mem-
bers. In anotner context though, the exceptions to applying
a feature noran could be focussed on.

A model of knowledge representation will be presented
here to illustrate how features may be used as norms. Within
this model, features will be designated as "deontic norms"

(Wright, 1963) in accordance with the ways they are commonly

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



7
asserted for categories. Features will be described as deon-
tic norms bpbecause these norms are not invalidated by the
exceptions of individual cases. This is so because they are
generic prescriptions rather than strictly logical descrip-
tions (Wright, 1963, p. 23, p. 111) . For example, a common
prescription for an action is "Open the window". This state-
ment prescribes what ought to be done, based on a common
ability to do it. That is, a window is a thing that can be
opened, and this statement prescribes that someone ought to
do this. However, ii, in response to this request, one tries
to open the window but can't (e.g., it is stuck), this does
not invalidate the prescription. There is still the generic
ability to open windows, even though the individual act was
invalidated. JOn the otner hand, if the generic ability were
invalidated (e.g., if windows were not things that could
ordinarily be opened) then the prescriptive norm would be
invalidated.

Ihis framework seems well suited for how we use fea-
tures. For example, our assertion tnat "“chairs" are “used to
sit on" is not invalidatéd by the individual case of a “bro-
Ken chair"Y that can not be "used to sit on", as this feature
still has a generic applicability to 'chairs". Similarly,
“chairs" may be said to have "seats", "backs" and Ylegs"
without being invaliadated by instances of “bean bag chairs".
In other words, features may be used as "norms"Y to assert
what should be or usually is the case, and may be associated

with a category because they are commonly prescribed charac-
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8
teristics of that category. While such feature norms may be
used to generally aescribe what should be the case, they may
also be applied dynamically to meet the needs of particular
contexts. As sach, exceptions may be focussed upon without
invalidating the general applicability of a feature.

In addition, features may be considered to be applica-
ble to subsets of instances within a category, rather than
to all members of a category. For example, some, but not
all, types of Yfurniture" are “made of wood", and Yfurni-
ture¥ may also be Yused to sit on" even though all types of
vfurniture“- are not expected to be “sat on%". Within other
psychological models of knowledge representation, some of
these features have been designated as Ycharacteristic"
rather than “defining% features (Hampton, 1979; Smith, Sho-
ben ana Rips, 1974). These features can not be necessary or
sufficient for a category (and, therefore, “defining" in the
traditional sense), as they are not applicable to all mem-
bers of a category. On the other hand, if these features are
vhnorms", then they could be used to define memberships
within categories. This would be the case if they are com-
monly prescribad to subsets within a category and are spe-
cifically related to the memberships of these subsets of
instances in tne categorye.

Inree types of deontic norms will be used to describe
the relations of features to categories. Ihese three types
of norms have principally been used in deontic modal logic

for theories of action and change (Hilpinen, 1971; Wright,
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1963) . They are Yobligation" (what ought to be, or should
be), Ypermissibility" (what is permitted, or may be), and
vippermissibility" (wnat is not permitted, or may not be).
The norm relations of features to categories will be desig-
nated in terms of their use in defining the membership of
instances in categories and the sets of instances that they
delineate in relation to the categories. The instance set
relations between the feature norms and the categories can
be expressed in terms of quantification and the "“ideal"
worlds these relations represent.

Features will pe designated as one of these three types
of norms based on the following criteria. Features will be
described as "“Jbligatory" for a category if they can be
taken as common to "allY instances of that category and can
pe used to define the membership of all the instances in
that category. For example, all types of ¥clothingY may be
considered to pe things that can be “Yworn"Y and may be
definea as meapers of Yclothing" because they can be “worn%.
The “Fermissible" features of a category will be those fea-
tures that are common to “some" of the instances of that
category and are usad to define these instances® membersnip
in the category. For example, some types of "“clothing" are
“"used to keep warm¥ and this feature may be used to define
these instances' membership in “clothing". Features will be
designated as YImpermlssiole" for a category if they are
used to deiine the membership of none of the instances of a

category. for example, none of the instances of “clothing"
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10
may be considered members because they are “used when cook-
ing%.

1t should be noted that the designations of features as
norms will be maae explicitly in terms of how the features
are used for defining category memberships. Therefore, if it
is vimpermissible" for a feature to be used to define mem-
bership in a category, that does not mean that it is "“imper-
missibleY for an instance of that category to have that fea-
ture. For example, we may not say that an “apron* is a type
of “clothing" pecause it is “used when cooking¥, even though
we know that Yaprons" are a type of Yclothing" that have
this feature. Rather, the feature Yused when cooking" may be
used to define an Yapron" as a type of Ykitchen item". The
feature “worn", on the other hand, may be used to define an
vapron" as a type of "clothing%. In this way, the feature
norm Gesignations will be made by explicitly noting which
features are associated with which categories, as well as
noting whether the features are considered to be common to
vall" or “some" of the members of these categories.

If this structuring of information is context sensi-
tive, then categories and their features should be accessi-
ble without the categories being explicitly mentioned. As
discussed earlier (p. 3), categories may be us2d as implicit
set distinctions when their members are being described. For
example, “aprons" may be descriped as being “worn" or "used
for cooking" pased on whether their membership in "clothing"

or “Ykitchen items" is relevant to the context they are being
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11
aescribed in. In addition, subset distinctions within the
categories may also pe accessed for describing instances.
Permiséible features should be used to describe the members
of these subsets, as these features describe "“some" put not
vall" members of the categories. For example, if two types
of Yclothing" that are members of the subset “warm clothing"
are mentioned together, then they may be described as being
wused to keep warm¥.

The type of contexts that are of concern here are those
which require information to be accessed from a natural cat-
egory organization. One of the goals is to identify the spe-
cific locations of information that provice a basis for
retrieving information that is relevant to particular con-
texts. It is also of interest to examine how the information
is usea in different contexts. It should be found that cat-
egory and feature descriptions are adapted to fit particular
contexts based on their relations within & natural category
organization. The description of instances when they are
peing compared will be examined, and the category/set dis-
tinctions that instances share membership in should provide
the basis for these comparisons. If the natural category
organization described here is “context sensitive", then the
same organization should be used for comparing instances
that is used for describing/defining the instances' category
membersnips.

It is hypothesized that instances will be compared in

terms of their “least-upper-bound" shared memberships within
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the taxonomic organization of categories, subsets and con-
trasting categories, when no explicit mention is made of the
categories they belong to. For example, the least-upper-
bound snared category for Ycoat" and Yjacket" may be the
supset “warm clothing" under Yclothing". Kelevant responses
for what is tne same about these instances would therefore
be that “tney are pboth used to keep warm" or that “they are
both warm clothing". If two instances of a category do not
share mempbership in a subset of a category, then the cat-
egory itself should be accessed as the instances®' least-up-
per-bound shared membership. For example, a “Jjacket" and
“wpants" may not share membership in a subset of “clothing"
(e.g., they may not be defined as “clothing" by any of the
same Ekermissible features, such as being Yused to Kkeep
warm") . These instances would therefore be said to be the
same because they are botn ¥clothing" and are “worn¥.

For descripning what is different about two instances,
it is proposed that the level immediately below the least-
upper-bound shared category will pe used. If two instances
of a category do not share membership in a subset, then sub-
set information should be used to describe what is different
apout these instances. For example, a “jacket" is Yworn on
the upper body" and “pants" are “worn on the lower body", or
a "jacket" is “usea to keep warm" and "pants" are "worn at
all times". In contrasting instances that do belong to the
same supset, comparisons may be made within that subset

(i.e., "below" the subset level) . For example, a “coat" is a
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wyarmer" piece of clothing than a "jacketV.

In addition, when comparing instances from different
categories (e.ge., “coat" from ¥Yclothing® and “saw" from
wtools"), a taxonomic level higher than these categories
should be accessed for the least-upper-bound shared member-
ship of tnese instances. For example, a comparison of what
is the same about a "coat" and a "“saw" might be made in
terms of their both being Yfunctional artifacts" and being
wused by people". The comparison of what is different about
these instances would be made in terms of their respective
categories, as these categories would be at the level below
their least-upper-bound shared membership. For example, it
might be said that a “coat" is “Yclothing" and a "saw" is a
vtool", or that a “coat" is "worn* and a “saw" is “"used to
build things". In this way, information may be accessed
pased upon implicit category/set distinctions within the
proposed taxonomic organization, to meet the needs of par-
ticular contexts.

At the same time, the proposed taxonomic organization
should reflect a family resemblance structuring of informa-
tion. 1n support of family resemblance structuring, Rosch
and Mervis (1975) found that more typical members of a cat-
egory share more features with other members of that cat-
egory, and that less typical instances share more features
with members of contrasting categories. However, Rosch and
Mervis'®s findings were based on the features listed for sin-

gle instances. These features may or may not be directly
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related to the categories and the memberships of instances
in the categories. For example, “handle"Y, “teeth" and “cuts"
are features listed for a “saw" (Rosch, Mervis, Gray, John-
son, and Boyes-Braem, 1976). It might not be said that a
Ysaw¥ is a Ytool" pecause it has a "handleY and “teeth", but
it might be said tnat a “saw" is a "“tool" because it is
wysed to cut". As such, a feature like Ycuts" could be
relatea to a category like Ytools" as well as to its indi-
vidual instances, even though the feature may only describe
some of the category's instances. The family resemblances
within the proposed taxonomic organization should therefore
be retlected in the features directly related to the catego-
ries which are usea to define the instances®' memberships.

Based on the present model, the membership of a catego-
ry's more and less typical instances should be defined by
that category?s Obligatory features. This should be the case
if Obligatory features can be used to describe all of the
members of a category. However, Permissible features shoula
be used to define the membership of a category's more typi-
cal instances more often than they are used to define the
membership of tneir less typical instances. Ihis should be
the case because the more typical instances of categories
share more features with other members of those categories
(Rosch and Mervis, 1975). As Permissible features should
descripe some, but not all, of a category's instances, these
features would be shared by only some of the instances in a

category and would reflect the more typical instances’®

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15
greater family resemblance to other members of these catego-
ries. The memoerships of more typical instances should
therefore be Jdefined by Obligatory features and Permissible
features, while the memberships of less typical instances
should be defined by the Obligatory features alone. Rs well,
less typical instances should have more Impermissible fea-
tures which define their memberships in contrasting catego-
ries, as tnese instances share more features with members of
contrasting categories (Rosch and Mervis, 1975).

For example, Yjacket" is a highly typical member of
wclothing" (Rosch, 1975). Its membership should be defined
by the Obligatory features of this category (e.g., YwornY)
and by this category's Permissiple features (e.g., “used to
keep warm", Ycovers upper body%, etc.). Ihe membership of a
less typical instance, such as “watch" in the category
wclothing"¥, should also be defined by the Obligatory fea-
tures of that category (e.g., it is “Yworn"). But few, if
any, Permissiole features should be used to define its mem-
bership in the category. Rather, less typical instances
shoulé have features wnicn are Impermissiktle definitions for
the category, whicn are used to define their memberships in
contrasting categories. For example, the feature Ytells
time" may not be used to define the membership of a “watch"
in the category “clothing", but may be used to define it as
a "timepiece'.

If the features are “norms" and do not bear “all-or-

none" relations to the categories and their instances, then
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they should also pe dynamically epplied to this family
resemblance structuring. As found by McCloskey and
Glucksﬁerg (1978) , the less typical instances 0f a category
are more susceptible to changes in opinion about their men-
bership in these categories. Similarly, a feature of a cat-

_egory could be both applied or not applied to its less typi-
cal instances, depending upon the context. For example, an
Opligatory feature might be used to describe what is the
same about the more and less typical instances of a cat-
egory. As such, a "“sweater" and a “purse" might be describec
as the same oecause they are both “Yworn" as parts of an out-
fit or “clothing“¥. 2n the other hand, a ¥Ysweater" and a
wpurse"” might be said to be different because one is "“worn"
and the otner is “carried" and "holds items". A less typical
instance like Ypurse" could therefore be included in the
category “clotning® (e.g., it is “worn") or excluded from
wclothing" in terms of its membership in a contrasting cat-
egory. That is, a “purse" could be taken to be a “bag" which
is Ycarried" and is used to "hold items" instead of its
peing a type of Yclothing" that is "“worn".

In this way, shifts in the use of feature norms (e.ge,
wworn") would pe dependent upon the contexts they are used
in. The negation of a feature norm for an instance in one
context would not invalidate that feature being used to
describe tne instaqce in ‘another context. As such, a "“purse"
might be said to be something tnat can be “worn". But in

contrast to otner types of Yclothing", it may be more com-
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monly described as being “carried". In this way, Obligatory,
Permissible and Impermissible features could be used as
norms to describe sets of instances, without necessitating
an all-or-none relation to these instances. In line with the
family resemblances of instances, the shifts in applying the
feature norms should most notably occur with less typical
instances, as these instances should be described in terms
of their memberships in contrasting categories or sets in
the appropriate contexts.

Finally, it is predicted that primarily “functionalV
features will be used as feature norms for catagories and
their instances. These features should be used for defining
the memberships of instances and making comparisons between
instances. "Functional featuresY are broadly defined here as
the functions or purposes of things, the actions performed
with them, or the actions of an object independent of an
agent (see Nelson, 1978). These features should be used
pecause of their centrality and importance in people's con-
ceptualizations of objects (Barsalou and Bower, 1980; Nel-
son, 1974). Wnen subjects are asked to list the features of
concrete, “Ybasic level" categories, the parts of objects are
the most freguently listed features (i.e., structural fea-
tures such as "“blade"Y and Yhandle" for Y“saw"; Hemenway,
1981). In contrast, functional features may be mor2 relevant
to decisions about why an instance might be considered a
member of a category, and what is the same and different

about instances. For example, a Ysaw¥ may be said to be a
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type of Ytool" because it is “used to cut", and “used to
cutY may aiso be used to describe what is the same about a
Ysaw" and “scissors" and what is different about a "“saw" and
a “"hammer". As such, functional features may play a central
role in the taxonomic structuring of information based on
their use as norms for describing instances.

As proposed by Miller and Johnson-Laird (1976) , “func-
tional schemata" may be used to translate the perceptual
features of objects into functional conditions (e.g., which
are the relevant parts of an object and what are the rela-
tions between the parts). For example, a Ysaw" has a YbladeV
so that it can %cut", and the “Yhandle" and "“blade" of a
“saw" are reiated to each other in terms of how a “saw" is
vused to cutY. Functional features may therefore have a more
general "explanatory" capacity which would be useful when
describing objects. However, it will be important to examine
how these different types of features are used in relation
to each other, as well as how these features may be classi-
fied. For example, it should be noted when the “blade" of a
"saw" is mentioned in relation to its Ycutting", and whether
“used to cut" can also be classified as "“structural", if
this feature implies the presence of a “blade". In this way,
the organizational relations between the different types of
ieatures can be more closely examined.

OQverview of Experiments
Ihe purpose of the present research is to identify how

people organize their natural category knowledge such that
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it can suit tne different ways they use it. While people may
not have well-defined or well-bounded category structures,
they afe capaple of determining and defining categdory mem-
berships to meet the demands of particular contexts. General
relations must therefore be represented between categories,
features and instances that do not formally delimit the ways
this information can be used. Irstead, these relations must
indicate how information may be used in different contexts.

The research will examinc these relations in the fol-
lowing manner. First, the taxonomic organization of catego-
ries and cross-classifications of instances will be identi-
fied. The instance-set relations between categories will be
examined to determine whether the categories that instances
pelong to have category/subset relations or contrasting cat-
egory relations. Second, the relations between catesgories
and features will be examined. These relations will be
determined by noting which features are used to define mem-
berships in the categories and the instance sets that these
features are applicable to within the categories. Ihe fea-
tures will be identified as applicable to all members of a
category, some members of a category, or as not being
related to a category if they are not used to define member-
ships in tnat category, but are used to define memberships
in a contrasting category. Third, how the above taxonomic
organization and relations betweeen features and categories
are used to generate descriptions of instances will be

looked at, in relation to the contexts in wnich the
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instances are mentioned. Iwo contextual determinants will be
examined, 1) how instances are described relative to the
other instances they are mentioned with, and 2) whether the
context focusses on tne similarity or differences between
the instancese.

Lhese three aspects of the research were carried out in
three experiments, in the order diescribed above. Brief
descriptions of the experimental tasks are given in Table 1.
in all of the experiments, th-~ instances used as stimuli
were high typical members (most typical instances) and low
typicality members (least typical instances) of 4 superordi-
nate categories, "clothing%, “tools"Y, “furniture", and
“yehicles".

In the first task of Experiment 1, subjects were asked
to list the categories that the instances pelong to. In the
second task of Experiment 1, subjects were asked to compare
the superordinate categories to the other categories listed
for the instances, in terms of their instance-set relations
(e«g., “Are all bags types of clothing?"). Based on these
instance-set relations, the other categéries were classified
as Y“subsets" of the superordinates, “contrasting" categories
of the superordinates, or categories at a "higher" level
than the superordinatese.

in the first task of Experiment 2, subjects were asked
why the most and least typical instances of the superordi-
nates are members of these categories, and why they are mem-

bers of the other categories generated for them in Experi-
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Table 1

Descriptions of and Predictions for Experimental Tasks

e

Tas

Descriptions

Experiment 1: Instance Categorizations

Task 1:

Listing categories that
superordinates® Most and
Least Typical Instances
belong to.

Cateqory memberships

Task z: Instance-set overlaps

“"Yes" and "No" responses

for guestions comparing
superordinates to other
categories generated for
instances in Task 1 (e.g.,
“Are all types of clothing
bags?¥). Instance

exceptions reguested if

YNoY responses given (e.ge.,
listing “snirt" as “clothing"
that is not a "“Ybag").
Comparisons of superorainates
to Experiment 2, Task 1
feature definitions aiso
incluced (e.g., YAre all
types of clothing things that
are worni").

»st Typical Instances should
receive more Superordinate
and Subset categories than
Least Typical Instances do.

Least Typical Instances
should receive more
Contrasting and Higher-
level categories than Most

Typical Instances do.

Least Typical Instances
should be excluded from
superordinates more often
than Most and Midile
Typicality Instances for
gquestions in which the
superordinates follow the
other categories or feature
definitions (e.g., "“purse"
listed as not being
vclothing" for YAre all
bags types of clothing V).
(see "Results and
DiscussionY section
following Experiment 2,
Task 1).

cxperiment z2: Feature Definitions

Iask 1: Membership definations

Definitions for why Most and
Least Typical Instances are
members of superordinates
and of other categories
generated for them in

o —————— —————————"

Superordinate memberships of
Most and Least Typical
Instances should be defined
with egual freguency by
features applicable to all

o e— . e
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Table 1 (continued)

Iask Descriptions Predictions
cxperiment 1, Task 1. of a superordinate's
Determination of whether members (Obligatory
features are applicable to features).
all or some members of the Superordinate memberships of
superordinates based on Most Typical Instances
the superordinate-feature should be defined by
instance-set comparisons in features applicable tec some
gxperiment 1, Task 2. of superordinate'’s members

(Permissible features) more
of ten than Least Iypical
Instances® memberships.
Least Typical Instances®
memberships in Contrasting
categories should be
defined by features not
used to define membershirps
in superordinates
(Impermissible features)
more often than for Most
Typical Instances®
contrasting memberships.

Task 2: Feature classifications

Classifying feature Features used to define
definitions as Yfunctional", memberships should be
“structural', Yphysical%, primarily "functional%
“locational" or some other (i.e., they should be
classification. Judges classified only as

asked to give multiple “functional", or should be
classifications for a classified more often as
feature, if more than one being “functional“, but

is felt to be applicable. also as having other
Features used for comparing classifications as well/
instances in cxperiment 3, multiple classifications).

that were not used to
define memperships in Task
1, were also included in
this task.

gxperiment 3: Coptext Sensitivity

Task 1: Instance Comparisons

Comparing instance pairs in Wwhat is the same about
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Table 1 (continued)

Iask Descriptions

terms of what is the same
and different about thenm.
Instances pairs will share
membexship in either a
supset of a superordinate,
a superordinate but not &
supset, or in a higher-
level category (i.e., not
sharing membership in a
superordinate) . Subset
memberships based on

supset classifications for
instances in £xperiment 1,
lask 1, and Permissible
feature definitions in
Experiment 2, Task 1 (i.e.,
features describing some
members/supsets within the
superordinates).
Classifications of features
used to describe
similarities and
aifferences (i.e., as
Yfunctional", Y“structural",
etc.) based on
classifications given the
features in Experiment 2,
Task 2.

Predictions

instances?: Instance pairs
should be described in
terms of their least-upper-
bound shared membership in
a subset, superordinate, or
higher category.

-at is different about

instances?: Instance pairs
should be described in
terms of set distinctions
at the level immediately
below their least-upper-
bound shared memb2rships
{(e.g., different subsets
if membership shared in
superordinate but not
subset) .

Descriptions adapted to

contexts: The same feature
or category should be used
to describe what is the
same apd different about

an instance pair. In the
“same" context, the feature
or category will be used to
describe both instances. In
the “different" context,
the instance that is less
typically described by the
feature or category will be
excluded from that
description and the
excluded instance will be
given a contrasting
description.

Feature classifications:

feature descriptions at all
taxonomic levels (subset,
below-subset, superordinate
and higher) should all be
primarily vfunctional"

(see predictions for
Experiment 2, Task 2).
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ment 1. Instance-set comparisons between the superordinates
and the features used to define memberships in the superor-
dinates (e.g., “YAre all types of clothing things that are
worn?") were tested with the superordinate-other category
comparisons in Experiment 1, Task 2, and are reported as
part of Experiment 1, Task 2. Based on these comparisons,
the features were identified as 2ing applicable to either
all or some of a superordinate's members. In addition, those
features used to define insta- zes®' memberships in contrast-
ing categories, but not in the superordinates, wer2 also
identified. In the second task of Experiment 2, subjects
were asked to classify the features as "“functional", “struc-
tural%, “physical", “locational", or some other classifica-
tion. The typas of features used to define memberships in
the superordinates were examined based on the classifica-
tions they received in this task.

In Experiment 3, subjects were asked to compare pairs
of instances in terms of what is the same and different
about them. The instance pairs in this experiment shared
membership in either a subset of a superordinate, a superor-
dinate but not a subset, or were members of different super-
ordinates (i.e., shared membership at a taxonomic level
higher than the superordinates). The types of features used
to describe the instances in this experiment (i.e., “func-
tional", “structural", etc.) were also examined, based on
the classsifications they received in Experiment 2, Task 2.

Features that had been used to describe the instances in
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this experiment, but had not been used to define memberships
in Experiment 2, were also included in the Experiment 2,
Task z classification taske.

The predictions for these experiments (see Table 1) are
all related to how information may be used in different con-
texts. A deontic model of representation was developed to
account for tne adaptable rela: :ns between categories and
features, and the flexibie manipulation of instance sets
that are expected to be foun: In terms of a taxonomic
organization, instances should be classified as belonging to
the categories that they are most typically considered mem-
bers of (Experiment 1, Task 1) . The greater family resemb-
lance of tne more typical instances to other members of the
superordainates should be seen in their receiving a greater
number of subset classifications (Experiment 1, Task 1) and
Permissible feature definitions for their membarships
(Experiment 2, Task 1) than the less typical instances. 1In
contrast, the less typical instances should receive more
contrasting category classifications, as well as more defi-
nitions for tneir memberships in these categories that are
Impermissiple as membership definitions in the superordi-
nates. The feature norms associatea with categories should
therefore be used to describe instances in accordance with
the instances' most common classifications.

However, the relations beiween features and categories,
and the instances they can describe, should not be fixed.

For one, as instances can be cross-classified, the member-
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ships of less typical instances in the superordinates should
be defined as often as those of more typical instances, by
featurés tnat can pe used to describe all members of the
superorainates (i.e., a superordinate'’s Obligatory norms;
Experiment 2, Task 1). But the less typical instances should
also be excluded from the superordinates when the superordi-
nates are contrasted to their { .ture norms (Experiment 1,
Task 2). For example, a Ynecklace" may be defined as Y“cloth-
ing" because it is "worn", bu*: may also be said to be some-
thing that is "worn" that is not "“clothingv. In addition.'it
should be found that instances are excluded from the
description of a feature that tney are also described by,
depending on the context (see the third prediction for
Experiment 3 in Table 1).

bEased on these relations, feature norms and category
memberships may be adapted simultaneously to fit particular
contexts. For example, the membership of a less typical
instance (e.g., "purse" in "clothing%) could be defined by a
feature that is used to describe all of the category's mém—
bers (e.g., "worn"), even though this feature is not always
considered to be descriptive of the instance and the
instance is not always considered to be a member of the cat-
egory. This flexipility, in turn, would allow instance pairs
to be described in terms of their ledst-upper-bound, shared
memberships (Experiment 3). For example, a most typical and
a least typical instance of a superordinate should be

described as similar in terms of their superordinate and its
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Obligatory norms, even though the less typical instance may
be excluded from the description of these norms and the
superordinate, when the differences between these instances
are being described; Note, however, that in the Ydifference"
context, the superordinates® less typical instances in such
cases are expected to be described primarily by subset/Per-
missible feature distinctions, = the differences bepween
instances should be described most freguently in terms of
the level immediately below treir least-upper-bound, shared
membership, which would be the subset level for a superordi-
nate paire.

A computer implementation of the descriptions generatea
in Experimant 3 was also undertaken to further examine the
proposed system of representation. In this implementation, a
knowledge base was constructed using the taxonomic organiza-
tion and cross-classifications described here, and the rep-
resentation of features as norms for categories and
instances. Strategies were then implemented for retrieving
the information to describe instances' similarities and dif-
ferences. While these strategies were generally guided by
the least-unper-bound shared memberships of tne instances,
more specific strategies were also needed to generate the
particular types of descriptions produced for the instances
in Experiment 3, and to flexibly adapt descriptions for spe-
cific instance comparisons. These strategies required addi-
tional relations to be represented in the knowledge base,

indicating additional ways that information needs to be
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organized to facilitate its different uses. This implementa-
tion is described in Appendix 5.

Finally, in the experiments reported here, superordi-
nate categories and their instances were used to test the
proposea deontic model of representation for particular rea-
sons. Superordinates have been found to have few, if any,
attributes common to all of the members (Rosch, et al,
1976) . Features that are considered to be common to all mem-
bers of a superordinate can t-=refore be examined for their
use as ‘“norms" (i.e., as Obligatory rather than necessary
features) . In adaition, as superordinate categories were
used, all of tne instances in the experiments are “basic"
level categories (e.g., “coat" and “jacket" for “clothing",
and Ysaw" and "haamer" for YtoolsY; Rosch, et al, 1976).
Since basic level categories have been found to have signif-
icantiy more features associated with them than the superor-
dinates do (Rosch, et al, 1976), they provide a rich sample
of features tnat may be used for defining their memberships
in the superordinates ané for describing what is same and
different about them. wWhile the largest percentage of fea-
tures listed for basic-level categories are structural parts
(Iversky and Hemenway, 1984), it is predicted here that pri-
marily functional features will be used to describe and
define the memberships of instances (Experiment 2, Task 1
and Experiment 3). Ihis would indicate that functional fea-
tures are best suited to be used as general “norm" descrip-

tions, in contrast to mcre specific structural features.
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In line with the “family resemblanceY of superordinate
‘instances, Rosch and Mervis (1975, Experiment 2) hypoth-
esized that “tne more prototypical a member of a superordi-
nate category, the less dominant its membership would prove
to be in categories other than (that) superordinate" (p.
585) . In support of this hypothesis they found that the
more typical a member was of a superordinate, the more
likely it was to elicit that superordinate as a2 category to
which it belongs. Conversely, less typical instances were
foand to elicit other categories more frequentlye.

1n reporting these tindings, Rosch and Mervis (1975)
did not determine‘what the taxonomic relations were between
these “Yother" categories and the superordinates. In particu-
lar, these otner categories might be subsets under the
superordinates, contrasting categories at the same taxonoamic
level as the superordinates, or taxonomically higher catego-
ries which subsume the superordinates. These taxonomic dis-
tinctions are important because more typical members may
belong to more subsets of the superordinates. As the more
typical instances of superordinates share a grzater number
of features with other members of these categories (Rosch
and Mervis, 1375, Experiment 1) these features may be shared
within subsets of the superordinates. In contrast, less typ-
ical instances should belong to more contrasting categories,
and should share features with other members of these con-

trasting categories that they do not share with members of
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the superordinates.

Subsets of superordinates were generated when subjects
were asked to list the categories that instances belong to
for Loftus and Scheff's (1971) categorization norms. For
example, “guitar" was classified as a member of the subset
“Stringed Instrument" under the superordinate YMusical
Instrument", as well as being classified as a “YMusical
Instrument¥. And Ysofa" was classified as a member of the
supset YSeat" (a “type of seat") under the superordinate
vgFarniture", as well as being classified as “Furniturev. In
poth of these cases, the subsets are related to particular
features that are shared by some, but not all members of
these superordinates. “Seats" are “Furniture" that are used
te Ysit on" and may have "backs" and "legs", and YStringed
Instruments" are YMusical Instruments" that-are played by
vplucking" or “stroking® the YstringsY. As the more typical
members of superordinates share more features with other
members of these categories, features may be shared within
subsets and the more typical members of the superordinates
should be more likely to belong to these subsets.

In comparison, less typical members, which elicit the
superordinates less often (Rosch and Mervis, 1975), should
be classified more frequently as belonging to contrasting
categories of the superordinates. For example, “clock" and
wtelephone" are low typicality members of “Furniture"
(Rosch, 1975). Ihese instances should elicit this superordi-

nate and its subsets less frequently as categories they
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belong to. Instead, tney should be classified more often as
belonging to contrasting categories, such as “Timepiece" and
"Commuﬁication Device" respectively. In addition, these less
typical members should share features with other members of
the contrasting cateyocries that they do not share with mem-
bers of the superordinate "Furniture" (e.g., features such
as Ytells time", “communication", “mechanical partsY, and
welectronic rarts"). The lower family resemblance of less
typical members foundAby Rosch and Mervis (1975, Experiment
1) could tnerefore be based on the membership of these
instances in contrasting categories.

Categories that are taxonomically higher than the
superordinates should also be considered, as Rips, Shoben
and Smith (i573) found that less typical instances may be
more closely connected to higher categories than to the
superordinates. For example, they found that “chicken" is
judged to pe more similar to “Yanimal" than it is to its
immediate superordinate Ybird". Less typical instances
should therefore be more likely to elicit taxonomically
nigher categories.

It is therefore predicted that less typical instances
should elicit contrasting and higher categories more fre-
gquently, and that more typical instances should elicit the
superordinates and subsets of the superordinates more fre-
quently. Two tasks were performed to test these predictions,
with different subjects participating in each task. In the

first task, subjects were asked to list the categories that
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superorainate instances belong to. The procedures used in
this task were similar to those used by Rosch and Mervis
(1975, Experiment 2) and Loftus and Scheff (1971). The sec-
ond task was used to classify the categories received in the
first task. In this second task, subjects were asked to com-
pare categories received in the first task to the superordi-
nates in terms of their instance set overlaps. For example,
subjects were asked whether all "weaponsY are types of
“tools"Y, and whether all types of "toolsY are “weapons“.
Categories received in the first task (e.g., "weapons%) were
then classified as either subsets or contrasting categories
of the superordinates (e.g., "tools"), or as categories tax-
onomically higher than the superordinates.

Iask 1: Category memberships

Method

Subjects. Subjects were 36 students from introductory
undergraduate psycnology classes at Brooklyn College of the
City University of New York. The subjects were run in groups
and participated in the experiment for course credit.

Stimuli. A total of 48 instances including 6 “mostV
typical instances and 6 “least" typical instances from each
of 4 superordinate categories, "Tools", YFurniture", “Cloth-
ing” and YVehiclesY, served as stimuli (see Table 2). The
“"most¥ typical instances within each superordinate category
received an average rating of 1.9 or lower in Rosch's (1975)
typicality norms and were the 6 most typical instances used

by Rosch and Mervis (1975) in their v"family resemblance¥
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Supercrdinate Instances in Experiment 1, Task 1-

33

Most Typical Instances

Least Typical Instances

Cnair
Bed
Table
Dresser
Sofa
Desk

Car
Ambulance
Truck
Streetcar
Bus
Motorcycle

Hammer

Tape Measure
Saw

Drill

tuler

Nails

Skirt
Pants
Coat
Shirt
JdJacket
Dress

Furniture

Tools

Clothing

Clock
Fug
Closet
Stove
Counter
Eicture

Skates
Blimp
Wheelbarrow
Sled
Elevator
Horse

Cement
Soldering Iron
Slide Rule
Scissors
Stapler
Hatchet

Handkerchief
Furse
Necklace
Gloves

Apron

katch
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experiments, except for the instances of the category
vToolsY which Rosch and Mervis (1975) did not test and the
instance Ystreetcar" whicn was used here instead of “trol-
leycar%. The Yleast" typical instances from each superordi-
nate received an average rating of 4.2 or greater in Rosch's
(1975) typicality norms and 14 of these instances were among
the 6 least typical instances of the superordinates tested
by Rosch and Mervis (1975).

Erocedure. The stimuli were presented in testbooklets,
with one stimulus item printed at the top of each page. The
instructions were printea on the first page of each test-
pooklet, and were as follows:

vlnis is a simple experiment to find out what categories
people feel different things belong to. On the top of each
page you will see the name of something. Under each name you
will see 3 lines. On each line I want you to write a cat-
egory to wnich the thing belongs. For example, if the name
were diamond, you might write stone, jewel, or mineral
(etce) »

Note that all the words you will see are to be inter-
pretea as things, not as actions. For example, if you saw
the word dress, interpret it as the thing that is worn,
rather than the action of ygyetting dressed.

With each name, write the first three categories you
think of. There will be 16 names in all that you will
respond to. Work at your own pace, writing down three cat-

egories for each name in the order that you find them.
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Now, wnen you are done reading these instructions, look
up and I will tell you when to start."

Inree sets of instances were constructed, each contain-
ing 16 stimulus items with 4 instances from each superordi-
nate, 2 most typical instances and 2 least typical
instances. Eacn testbooklet contained one of these three
sets. Four orders of each set were presented. In each of the
orders, most and least typical instances were presented
alternately and 3 instances from the other superordinates
were presented between instances from the same superordi-
nate. No time limit was set on the task, and most subjects
completed it within 20 minutes. Iwelve subjects were
assignhed to each of the stimulus sets.

Task 2: Instance set overlaps

Methoa

Subjects. Subjects were 110 undergraduates from 5 lower
division psychology classes at Lehman College and Hunter
College of the City University of New York. All subjects
participated on a volunteer basis as part of their classroom
activity.

Stimuli. Two sets of stimuli were pfesented. In the
first set, the stimuli were all questions of the form "Are

all types of

______ v, In each of the gues-
tions, a category received in Task 1 was mentioned first and
one of the superordinates was mentioned second. Each cat-
egory compared to a superordinate was one that had been

listed for an instance of that superordinate in Task 1. For
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example, YApplianceY had been listed for YstoveY (a less
typical instance of “Furniture%) and “Used for warmth" was
listed'for vjacket" (a more typical instance of YClothing").
As such, two of tne stimulus questions in this task were
vAre all appliances types of furniture?v and “Are all things
used for warmth types of clothing?". Fifty-four of the cat-
egories received in Task 1 were tested with the 4 superordi-
nates YToolsY, YFurniturev, “Clothing", and "VehiclesY in
the first set of guestions (see Table 3).

Ihe second set of stimuli consisted of 166 guestions of
the form YAre all types of ___ _2% or “Are

all types of 2%, In the second ques-

tion form, the superordinates preceeded the categories
(e.g., "Are all types of furniture appliances?¥). Rll of the
categories tested in the first set of stimulus guestions
were compared to the superordinates in this second form of
question, witn the exception of "Things made of material"
not being compared to “Clothing". Also included in the sec-
ond set of stimuli were guestions that compared the superor-
dinates to features used to define their instances' member-
ships in Experiment 2, Task 1. These features are listed
under the 4 sﬁberordinates in Table 4, and were compared to
the superordinates in both question forms. For example, the
guestions included "Are all things that move people types of
venicles?® and YAre all types of vehicles things that move
people?%. A few other comparisons were also made (see Table

4) using both gjuestion forms, with the exception of those
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Categories Tested with Superordinates
in Experiment 1, Task 2

Clothing

Things that have 2 legs
Feminine Things
Things made of Cloth
Bags
Things used for Warmth
Garments
Jewelry
Timepieces
Things made of Material
Protection
Ihings wWworn by <omen
Things used to Blow your

Nose in

Iools

Building Substances
Hard Substances
Things used to Cut
Inings used to Cut Wood
Tnings used to Hold

Things logether
Things used to Measure
Things used with Wood
Office Equipment
Things used to Make Holes
Things used to Calculate
Weapons
Rulers
Things that are Hot
Metal Objects

Furniture
Things used to Eat on

Wood Objects

Appliances

Things used to Sit on

Storage Places

Things used to Put/Store

Clothing in

Things that have Frames

Things used to Sleep on

Tables

Things used for Cooking

Work Areas

Timepieces

Things used to Put Things
on

Things used to Cover the
Floor

Vehicles |

Things used to Iransport

Things made of Metal

Transportation

Aircraft

Bicycle/Bike

Toys

Trolleys

Animals

Cars

Things that have Wheels

Tools

Machines

Things used to Iransport
Things

Things that have
Passengers
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Additional Classifications Iested with Superordinates
in Experiment 1, Task 2

Things

Things
Tnings
Things

Clothing
that are Worn

(that one Wears)
that Cover .
that Cover the bBody
Made for the Body

rarts of Outfits
Fashions

Things
Things
Things

Things

Things

Things
Things
Things
Things
Things
Things
Things
Things
Things
Things
Things

Things
Things
Things
Things

that
that
that

Decorate the Body
Protect the body
Protect from
Weather
Cover from
weather
Carried in Pockets

that

Iools
that are Useful
that Do Sometning
that help do Work
that help do Job
used py Hand
used with Manual Force
used to Build
used to Fix Things
used to Destroy
that Take Ihings Apart
that Join Things
Together
to Hit
to Hit Nails
of Wood
have to do
with Metal

used
used
Made
that

Things
Things
Things
Things
Things
Things
Things
Things
Things
Things

Things
Things
Things
Things
Things
Things

Things
Things
Things

Things
Things
Things
Things

Other Comparisons

Weapons - Things that are Dangerous
Toys - Things that are Played with
Sports Eguipment - Things used for Recreational Purposes
Building Materials <- Things that Harden
Vehicles, Clotning & Tools - Things that are Put Away
Venicles, Furniture & Clothing - Things that Hold/Contain

Furnjture

that
that
used
used
used
that
that
that
that

Take up Space
are Stationary
in Houses/Hocmes
in Rooms

for Comfort
Decorate
Decorate Rooms
Hold the Body
Hold Things

Placed on Ralls

Tools & Vehicles -> Things Made of Wood
Things used to (Eat on; Work on; Write on)

Move Things

Move People

Travel

Transport People

Transport People
and Things

Carry Ihings

Carry People

to Get from One

Place to Another

Take you Places

are Ridaden

are Driven

have Motors/

Engines

People

-> Things used to

Put Things on

—
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that were compared in only one order, as indicated by the
arrows in Table 4. For example, one of the stimulus gues-
tions was "Are alil things that narden types of building
materials?v, out the gquestion "“Are all types of building
materials things that harden?" was not included.

Procedura. Ihe stimulus gquestions were presented in
testbooklets, with one stimulus guestion printed at the top
of each paje. The instructions were printed on the first
page of each testbooklet, and were as follows:

“Ihe purpose of this experiment is to find out whether
people consider all members of some categories to be members
of other categories. The procedure will be as follows: on
the top of each of the folldwing pages you will find one
guestion. cacn guestion will ask whether all members of one
category belong to another category. For example, guestions
might be YAre all pets types of animals?¥, YAre all things
that are sailed types of boats?", or YAre all things that
give light types of lamps?Y. Respond to each of the ques-
tions with either a “yes" or a "no%, in the blank following
the guestion. If you respond “yes" to the guestion, go on to
the next guestion on the next page. If you respond "no" to a
question, list under that guestion examples of the first
category tnat you think don't belong to the second categorye.
For example, you might respond Yno" to “Are all things that
give light types of lamps?%, and then write sun, ggﬁg;gg,
flashlight, etc. under that question. When you are done

listing the exceptions that come to mind easily (you do not
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nave to list all possible exceptions!), go on to the next
guestion on the next page.

Now, work at your own pace, responding to each guestion
as you see fit. Answer one guestion at a time, in the order
that you find them. Ihere are 18 guestions in all. When you
are done reading these instructions, look up and the experi-
menter will tell you when to start."

For the first set of stimuli (questions containing the
categories and superordinates shown in Table 3), three sub-
sets of stimuli were constructed, each containing 18 stimu-
lus questions, with each superordinate being mentioned in
either 4 or 5 guestions in each subset. The 3 subsets were
presented in different testbooklets and five orders of each
subset were presentad. In each of the orders, three ques-
tions containing the other superordinates were presented
between questions containing the same superordinate. No time
limit was set on the task, and most of the subjects com-
pleted the task within 20 minutés. Each stimulus subset was
presented to 10 subjects.

For the secona set of stimuli (questions containing the
feature classifications, categories and superordinates shown
in Tables 3 and 4), 8 subsets of stimulus questions were
constructed, each containing from 20 to 23 guestions. Each
sunpset was presented in a different testbooklet, and the
instructions for these subsets stated that the subjects
would be answering from 20 to 23 guestions. Each superordi-

nate was mentioned in 3 to 6 questions in each subset, and
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none of the feature classifications or categories were men-
tioned more than once in any subset. In each subset, each
superofdinate was mentioned in gquestions in which they pre-
ceeded feature classifications or other categories and gues-
tions in which they followed the feature classifications or
categories. Five orders of each subset were presented, and
between any 2 juestions mentioning a particular superordi-
nate, there were 3 questions without that superordinate, and
each subset contained 2 or 3 questions without any of the
supercrdinates. Ien subjects responded to each subset, and
most subjects completed the task within 25 minutes.

Results and Discussion

The three most freguent categorizations generated for
each instance in lask 1 are shown in Appendix 1. Of the
1,728 responses requested in Task 1, 1,595 responses (92%)
were received. Iwo types of responses were not included in
the analyses. Jne hundred and thirteen responses (7%) were
not categories that the the instances belong to, but were
either instances that belong to the same categories as the
stimulus instances or were types of the stimulus instances.
for example, "jacket" elicited "sweater", which is also a
member of "“Clothing", and also elicited Ykblazer", which is a
type of “jacket", Fifty-four of these resgonses were gener-
ated for the most typical instances, 'and 59 were generated
for the least typical instances. YInstance" responses were
included in th2 analyses though, when there were appropriate

subsumption relations. For example, "ambulance" was classi-
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fied as a type of “carv. Because an "ambulance"Y can be con-
sidered to be a type of %“car“, this categorization was
included in the analyses even though both YcarY and “ambu-
lanceY are more typical instances of "Wehicles¥ (Rosch,
1975) . The second type of response that was omitted from the
analyses were those that referred to different meanings for
the lexical items. For example, Ytable" was classified as a
type of “YMathematical Chart%, and ¥vdrill" was classified as
a "Routine". Tnere were 35 of these responses, 24 of them
being produced for the most typical instances.

R large percentage of the remaining responses (65.2%)
were features or categorizations based on featural distinc-
tions. For example, a Ycoat" was categorized as “Warm“ and
as "Something that is used to keep warm". Responses were
classified as "featuresY if they'fit one of the following
criteria: 1) the categorization began with ¥Something® or
“Thing"Y, or ended with “Ything%, 2) the stimulus did not have
a “type ofY or Yis a" relation to the categorization (e.g.,
a Y“coatY is not a type of YWarm"), and 3) the categorization
was sometning that the instance could be cpnsidered a “type
of", but was also something that the instance could be “used
for" or "used to do". A categorization that the third cri-
terion was applicable to was a "car" being classified as
“transportation". While a car can be said to be a “type of"
transportation, a car is also “used for" transportation and
is therefore a feature of cars.

Responses were classified as Yfeatures" for the follow-
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ing reasons. A primary purpose of the present experiment was
to find out wnether superordinate instances belong to more
subset or contrasting categories of the superordinates, in
line with their typicality in the superordinates. While a
feature such as “used to keep warmY may be related to a
Ycoat¥ being a member of the subset “Warm Clothing¥ within
the superordinate “Clothing", there are also things that are
not meabers of the category “Clothing" that are “used to
keep warm%. For example, in Task 2, subjects were asked
whether all “things that are used to keep warm" are types of
“clothing". ‘Some of the things that were listed as being
“ysed to keep warn¥ that are not “clothing" were “blankets"%,
Yheaters", the "sun® and “coffee". As such, based on the
responses in Task 2 alone, it was not possible to determine
whether tne features are related to subsets within the
superordinates or to contrasting categories of the superor-
dinates.

Io make these determinations, it was necessary to first
find out whetner the features are used to delineate the mem-
berships of subsets of instances within the superordinates
or not. That is, it was necessary to determine whether the
features are “Permissible" or "Impermissible" norms for the
superordinates. Ihe features will be given these “norm"
classifications in Experiment 2, based on whether or not
they are used to define the memberships of instances in the
superordinates. As such, none of the featural categoriza-

tions were includeada in the present analyses, but reanalyses
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were done for the present experiment with the featural
responses included, after the features have been classified
in Experiment 2 (see Experiment 2).

lhe rehaining category responses were then classified
as either L) the superordinates of the instances, 2) YSub-
set" categories under the superordinates, 3) “Contrasting"
categories of the superordinates, or 4) categories that are
taxonomically "Higher" than the superordinates. The YSub-
set", “Contrasting" and YHigher" categories were classified
based on the following criteria.

Categories were classified as "SubsetsY of the superor-
dinates if their labels were adjective modifications of the
superordinates. For example, "Winter Clothing", “YMotorvehi-
cles", "“Powertools" and “Classroom Furniture" were classi-
fied as subsets of tne superordinates YClothingY, “Vehi-
cles", YIools® and ¥“Furniture" respectively. The responses
in Task 2 were also used for classifying the categories.
Categories were classified as "“Subsets" if they received a
majority of YYes" responses for the questions in which the
categories preceeded the superordinates (e.g., "YAre all gar-
ments types of clothing?%) and did not receive all Y"Yes"
responses for the questions in which the superordinate pre-
ceeded these categories (e.g., "Are all types of clothing
garments?") . Ihe categories were classified as "“Contrasting"
categories of the superordinates if they received a majority
of Y“No" responses for the gquestions in which the categories

preceeded the superordinate (e.g., "Are all types of jewelry
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clothing?¥) and received "No" responses for the questions in
which the superordinate preceeded the category (e.g., “Are
all types of clothing jewelryi%).

Responses were classified as “Higher% categories (e.ge.,
wTransporterV) if they corresponded to features (e.g., “"used
to transport") that received all “Yes" responses for the
guestions in which the superordinates preceeded the feature
(e.g., "Are all types of vehicles things that transport?'),
but received “No" responses for the questions in which the
features preceeded the superordinates (e.g., “Are all things
used to transport types of vehicles?"). Categories were also
classified as YHigher" if they could subsume 2 or more.of
the superordinates (e.g., "Object" and "Commodity") or were
contrasting categories to such higher categories (e.g.,
“Animate Opject" in contrast to “YInanimate Object", which
could subsume all of the superordinatesje.

Ihe hypothesis for this experiment was that the super-
ordinates and their subsets would be used to categorize the
superordinates® most typical instances more often than they
are used to categorize their least typical instances. In
comparison, a Jreater number of contrasting and higher cat-
egories were expected to be generated for the least typical
instances. Taple 5 snows the total number of superordinate,
subset, contrasting and higher categories generated for the
24 most and 24 least typical instances of the superordi-
nates.

I1-tests were performed to test the hypothesis. It was
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Number of Categories Listed for Superordinate Instances

in Experiment 1, Task 1

Categories
Superordinate Subset Contrasting Higher

Most

Typical 136 60 62 8
Instances

Least

Typical 33 28 180 9
Instances

Totals 169 82 242 17
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found that the superordinates were listed more often for the
most typical instances, t(46) = 7.62, p < .001, and that the
subsets of tne superordinates were also listed more often
for the most typical instances, t(46) = 2.27, p € .05. In
contrast, the least typical instances were categorized more
often as belonging to contrasting categories of the superor-
dinates, t(46) = 5.31, p < .001. However, no difference was
found between the nuaber of higher categories listed for the
least typical instances and those listed for the most typi-
cal instances, t(i46) = .24, ns..

Ihese results support the hypothesis for this experi-
ment, with the exception of no difference being found in the
listing of higner categories for the most versus least typi-
cal instances. As found by Rosch and Mervis (1975, Experi-
ment 2), tne superordinates' more typical instances were
more freguently categorized as beionging to the superorai-
nates. Rosch and Mervis also found that more typical
instances are less dominantly categorized as belonging to
categories otner than the superordinates. They took this as
indirect evidence of tnese instances having less in common
with (i.e., bearing less Yfamily resemblanceY to) members of
other categories.

Ihis "family resemblanceY implication of Rosch and Mer-
vis‘s'received further support here, when it was determined
whether the "other" categories that the instances belong to
are subsets or contrasting categories of the superordinates.

It was found that the subsets of superordinates were listed
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more often for more typical instances, while the less typi-
cal instances were categorized more often as belonging to
contrasting categories of the superordinates. Ihe more typi-
cal instances of superordinates should therefore have more
in in common with subsets of instances within the superordi-
nates, while the less typical instances should have more in
common with members of contrasting categories. This possi-
bility will be tested more directly in Experiment 2. Experi-
ment 2 will examine whether the memberships of the superor-
dinates®' more typical instances are defined by features that
are applicable to "some" but not “all" of their members
(i.e., the superordinates® “Permissible" features) while the
memberships of less typical instances in contrasting catego-
ries are defined by features that are vIppermissible" as
definitions in the superordinates.

Ine findaing tnat higher categories were not listed more
frequently for less typical instances was counter to what
was predicted. This result may be related to the small nam-
ber of higher categories that were generated for the
instances (see Table 5). While Rips, Shoben and Smith (1973)
found that less typical instances are felt to be more simi-
lar to higner categories than to the superordinates they are
less typical of, these categories may not be used as often
when categorizing individual instances. Instead, instances
appear to be categorized in terms of their memberships in
the superordinates, and the superordinates' subsets and con-

trasting categories. However, taxonomically higher levels
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should be relevant in contexts where the levels under then
can't be used to describe instances. For example, when
instances from different superordinates are being compared,
they may be described in terms of their shared memberships
in taxonomically higher categories. As such, the instances
of "Tools" and “Clothing" could be described as YCommodi-
ties" which you "buy". This potential use of higher catego-
ries will be examined further in Experiment 3.

Ihe present experiment also showed that features play a
strong role in the classification of instances, as a major-
ity of the categorization responses were features or cat-
egorizations pased on featural distinctions. One reason why
featural categorizations may have been generated in the
present experiment is that listing a category a second or
third time in a modified form may be felt to be redundant.
For example, once the categofy wClcthingY has been listed
for an instance of YClothing%, it may be redundant to list
the subset “Warm Clothing" for that instance. Instead, the
instance can be classified as something that is “used to
keep warm". In this way, it could be implied that the
instance is a type of “YWarm Clothing" without having to
explicitly state this classification.

However, the listing of features as well as the catego-
ries that instances belong to does not indicate what rela-
tions the features have to the categories. For example,
wapron" was classified as YClothing" and as something that

is Yused for cooking". This feature may be related to a con-
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trasting category of YClothing" that “apron" belongs to
(e.g., “Kitchen Items") rather than a subset of "“Clothing".
It is therefore necessary to determine whether the features
are related to subsets or contrasting categories of the
superordinates, before examining how features are used for
classifying instances within a taxonomic organization of
information. In Experiment 2, the relations of features to
categories will be examined in terms of how the features are
used to define category memberships. After it has been
determined wnich features are related to which categories,
the categorization responses in the present experiment will

be reanalyzed with the featural classifications included.
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Experiment 2: Eeature Norm Definjtions

A good deal of attention has been paid to how the mem-
bership'of instances in "“natural' categories may be deter-
mined. Given tnat necessary and sufficient features may not
be identifiable, the structuring of natural category infor-
mation has been examined to find ways in which instances may
be included or excluded from categories (see Smith and
Medin, 1981, for a review). However, little research has
been done on how people use features to define the member-
ship of instances in natural categories.

Hampton (1979) asked subjects for features that they
felt define membership in superordinate categories. He was
able to arrive at sets of necessary features for all of the
superordinate cateyories he studied. Included among these
categories was the superordinate “Furniture", wnich Kosch,
et al (1976) found had no features common to all of its mem-
bers (this finding was based on judge-amended tallies rather
than raw tallies). But the sets of necessary features that
Hampton found proved problematic, in that, for 6 of the 8
superordinates he studied, these features were applicable to
nonmembers as well as membefs. An extreme example was that
the features applicable to all mempers of YFurniture" were
also applicable to the nonmember “van". Subsequently, he
outlined a model using nonneccessary features, and the
weighting of features for instances, to exclude nonmembers.

Of interest here is that Hampton (1979) was able to

find features used to define membership in the superordi-
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' pates that were common to all of their members. If these
features are used as “normsY rather than being necessary or
sufficient, then they could define the membership of
instances witnout formally delimiting category boundaries.
For example, less typical instances of categories (e.g.,
“picture¥ and “clock" for “Furniture") are borderline cases
subject to differences and changes in opinion about their
membership (McCloskey and Glucksberg, 1979) . In contexts
where less typical instances are considered members, the
features common to all instances of a category could be used
to define tneir membership. However, the features should
also be used to describe the instances when they are
excluded from a category and are considered to be nonmem-
bers. Or, in some cases, instances may be described by the
features only when tney are béing included in a categorye.
For example, a YpurseY might be described as being “Yworn"
only if it is being considered a type of ¥clothing¥. In this
way, features would be used as "norms" for describing cat-
egory instances without formally delimiting category bound-
aries or bearing fixed extensional relations to instances,
as their applicability would depend on the contexts they are
used in.

In the deontic model of representation proposed here,
features that are taken as common to all members of a cat-
egory and are used to define these memberships will be des-
ignated as "“Obligatory" norms for these categories. In the

following experiment, subjects were asked why most and least

Reproduced with permission of the copyright owner. Further reproduction prohibited withoutrpermission.



53

| typical instances of superordinates are members of these
categories. In Task 2 of Experiment 1, subjects were asked
whether the features used to define membership in these
superordinates are common to all of their instances. It is
predicted that the features taken as common to all members
of the superordinates (i.e., the Obligatory feature norms)
should be used to define the membership of less typical
instances as often as they are used to define the membership
of more typical instances. In Experiment 1, Task 2, subjects
were also asked whether all things that can be described by
the features are members of the superordinates. In the con-
text of this inguiry, it is expected that less typical
instances will be freguently excluded from the superordi-
nates. Thus, fixed category boundaries would ndot be necessi-
tated by tne use of category feature norms, as instances
could be included in or excluded from a category depending
upon the context and the same features could be used to
describe the instances in both cases.

The family resemblance structuring of natural catego-
ries should also be reflected in the use of feature norm
definitions. as found by Rosch and Mervis (1975), more typi-
cal instances share more features with other members of the
superordinates (i.e., they bear a greater "family resemb-
iance" to other members), while less typical instances bear
a greater family resemblance to members of contrasting cat-
egories. In the proposed deontic model of representation,

vPermissible" feature norms should be applicable to some,

~——y - S NN S ab e 2 s £ gt s ¢
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put not all members of the superordinates, and should be
used more often to define the membership of more typical
instances. In this way, the more typical instances would
bear a greater family resemblance to other members of the
superordinates in the feature definitions that they share
with soie, but not all members of the superordinates. In
contrast, less typical instances should elicit more feature
definitions in contrasting categories that are not used to
define the mewbersnip of instances in the superordinates, as
they should snare more features with members of contrasting
categories than witn members of the supercrdinates. These
features will be designated as “Impermissible% for the
superordinates.

In the following experiment, most and least typical
instances were also presented together, and subjects were
asked why tnese instance pairs are members of the superordi-
nates (e.g., why "chairs and clocks" are types of “Furni-
ture¥) . Tnis condition should be similar to asking why the
least typical instances alone are members of the superordi-
nates. The meanperships of these pairs should be defined by
Obligatory features that are common to all members of the
superordinates, as the least typical instances should share
few Permissible features with the more typical instances.

In addition, it is predicted that the feature norm def-
initions will pe primarily “functional% features. In an
additional task, graduate student judges were asked to clas-

sify the feature definitions as "functional", “locational",
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vstructural®, “physical", or as some other classification or
combination of these different types. The feature defini-
tions are expected to be classified principally as "func-
tionalY features or as having functional components (e«g.,
vused in houses" is poth functional and locational). This
prediction is made pecause the feature norms should provide
general descriptions that can be either applied or not
applied to superorainate members. For example, instances ot
wclothing" are things that are "worn". This general function
of “clothing" can be related to the more specific “struc-
turai¥ parts and “locationsY of particular types of “cloth-
ing", but does not necessarily have to be used to describe
an instance, especially if the instance is not considered to
be a member of Yclothing". For example, a "purse" may Or may
not be considered a member of Y“clothing", and may or may not
be said to be Wworn". As such, a itunctional feature like
“yornY can describe instances of YclothingY, but whether an
instance is considered to be something that is “worn" could
pe related to whether the instance is viewed as a type of
Yclothing".

Finally, the categorization responses received in
gxperiment 1 will be reanalyzed, as a large percentage of
these categorizations (b5.2%) were featural classifications.
It should be found that the most typical instances elicited
more Obligatory anu Permissible features as classifications.
This would be in line with their more freguently being cat-

egorized as belonging to the superordinates and subsets of
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the superordinates (see Experiment 1), an Obligatory feature
correspconding to a superordinate as a whole and a Permissi-
ble feature corresponding to a subset of Ysome" of a super-
ordinate's members. In comparison, the less typical
instances should be classified more often by the saperordi-
nates' Impermissible features, in line with their more domi-

nant membership in contrasting categories of the superordi-

natese.
Task 1: Membership definitions
Methoo

Supjects. Subjects were 60 students from 3 lower divi-
sion, undergraduate psychology classes at Hunter College and
Lenman College of the City University of New York. Subjects
participated in this experiment as part of their classroom
activitye.

Stimuli. The stimuli were 120 questions of the form

“Wny is a _ a type of __ " (e.g., "Why is a
hammer a type of tool?%") or “Why are ________and ________
types of __ ___ % (e.g., "Why are hammers and slide rules

-~

types of tools?%). Table 6 shows all of the instances and
pairs of instances with the superordinates and other catego-
ries they were tested with in the stimulus questions (the
instance pairs were only tested with the superordinates)e.
The instances were the same as those used in &xperiment 1,
Task 1, and most and least typical instances were tested as
pairs if they nad not elicited the same Subset category in

gxperiment 1, fask 1, or what were suspected to be common
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Table 6

Instances Tested with Superordinates and Other Categories

in Experiment 2,

Task 1

Furniture

dost Typical Instances

Chair (Wood Oopject)

Desk (Work Area)

ped (Ihing for Sleeping On)

Sofa (Seat)

Dresser (Wood Object)

Taple (Tning for Eating On,
Thing to Put Things

On)

Least Typical Instances
Clock (Timepiece)
Rug (Floorcovering)
Stove (Appliance)
Counter (Table)
Closet (Storage Place)
Picture (Thing that has a

Frame)

Most-Least Pairs

Chairs and Clocks
Desks and Rugs

Beds and Stoves

Sofas and Counters
dressers and Pictures
Tables and Closets

Clothing

Most Iypical Instances
Jacket (Thing used for Warmth)
SKkirt (Feminine Thing)

Dress (Thing Worn by Women)
Coat (Outergarment)

Shirt (Thing Made of Material)
Fants (Thing tnat has 2 Legs)

Least Iypical Instances
Necklace (Jewelry)
Purse (Bag)
Watch (Iimepiece)
Handkerchief (Thing Made of

Cloth)
Gloves (Thing used for
Warmth)
Apron (Thing used for
Protection)

Most-Least Pairs

Jackets and Necklaces
Shirts and Purses

Pants and Aprons

SKirts anad Gloves

Coats and Handkerchieves
Dresses and Watches
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Table 6 (continued)

Vehicles

Most Iypical Instances Least Iypical Instances
Car (lhing that has Wheels) Blimp (Aircraft)
Ambulance (Car) Horse (Animal)
Streetcar (Iransportation) Wheelbarrow (Transport)
Motorcycle (bicycle/isike) Elevator (Machine)
bus (ihing that has Passengers) Sled (Toy)
Truck (Thing tnhat Iransports Skates (Thing Made of Metal)

Inings)
Most-Least Pairs
bBuses and Sleds
Ambulances and Horses
Streetcars and wheelbarrows
Cars and Elevators
Irucks and Blimps
Motorcycles and Sleds

Tools

Most Typical Instances Least Iypical Instances
Hammer (Metal Opject) Slide Rule (Calculator)
Saw (Ihing that Cuts) Stapler (Office Egquipment)
Ruler (Thing that Measures) Cement (Hard Substance)
Tape Measure (Ruler) Scissors (Things that Cut)

Drill (Thing that Makes Holes) Hatchet (keapon)
Nails (Things that Hold Ihings Soldering Iron (Thing that
Together) is Hot)
Most-Least Pairs
Hammers and Slide Rules
Saws and Staplers
Rulers and Cement
Drills and Scissors
Nails and Hatchets
Tape Measures and Soldering Irons
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Permissible features for these instances (e.g., "saw" and
YscissorsY were not paired pecause they are both “used to
cut¥). The categories other than the superordinates were
those categorizations generated either first, second or
third most freguently for the instances in in Experiment 1
(see RAppendix 1).

‘'kErocedure. Ihe stimulus questions were presented in
testbooklets with one stimulus question printed at the top
of each yage. The subjects were allowed to respond to the
guestions in whatever way they wanted (e.g., by listing a
single feature tihat defines the membership of an instance,
oy listing several defining features, or by writing ocut a
gdefinition that incluaes one or more features). The instruc-
tions were printed on the first page of eacn testbooklet,
and were as follows:

“"The purpose of this experiment is to find out what
people think is the reason for different everyday objects
belonging to certain categories. The procedure will be as
follows: on each of the following pages you will find one
guestion. Zacn guestiion will ask why some object may be con-
siderea to be 3 type of thinyg that belongs to a categorye.
For example, a question might be "Why is &2 gun a type of
weaponiv, "idny are words a type of weapon?%, or YWhy is a
sword a type of thing made of metal?". Answer all of the
gquestions, writing down the first answer that comes to mind.
WOrkKk at your own pace, answering one gquestion at a time.

Answer the guestions in the order that you f£ind them. There

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



60
are 20 guestions in all. When you are done reading these
instructions, look up so that the experimenter kKnows that
you are ready to start."

Six sets of stimuli were presented, each set containing
<0 stimulus guestions with 2 most typical and 2 least typi-
cal instances from each of the four superordinates, and 1
most-least typical instance pair from each supzarordinate.
tach testbooklet contained one of the 6 sets, and 10 sub-
jects responaed to each set. Most subjects completed the
task within 25 minutes. 1n each set, one most and one least
typical instance from each superordinate was presented with
that superordinate, and the other two instances from each
superordinate were presented with the other categories they
could belong to>. The instances in tne instance pairs were
always different from those presented as singls instances in
the same set, and ware always presented with their superor-
dinaetes. Iwo orders were presented of each set. In each
order, the guestions mentioning a superordinate and those
mentioning one of the other categories were presented alter-
nately, and between any two questions containing the same
superordianate, tihere were 5 to 9 guestions that contained
the otner superordinates or categories. between any two
guestions with instances from the same superordinate, there
were at least two guestions with instances from the other
supercordinates, and the instance pairs were always presented

last.
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Results and Discussion

The features used to define memberships in the superor-
dinates'are shown in Appendix 2. The features shown in
parentheses in Appendix 2 are alternative forms of the fea-
tures or related features. When tabulating the features,’
each ieature was counted separately if 1) it was listed sep-
arately, when a subject listed the features that define a
memtership, 2) it was mentioned in a separate sentence, when
a subject wrotz a short paragraph defining a membership, or
3) it was mentioned as one of the features in a conjunction
of two or more features (e.g., it travels and transports
people"). The features in one type of conjunction were not
counted separately. Inese were conjunctions used to define
the membership of most-least typical instance pairs. Each
feature in these conjunctions described one of the instances
in the pair, rather tnan Jdescribiny both of the instances.
For example, “chair" and “clock" were described as being
used to "sit on" and “"tell time“. Thesa conjunctions are
shown in Appendix 2 at the pottom of the list of features
for each superordinate, and were analyzed with the other
features in a separate analysis.

Ihe features were classified as “Obligatory" or "“Per-
missible" for membership in the superordinates based on tne
responses received in Iask 2 of Experiment 1. Features were
classified as "Obligatory" for a superordinate if they
received all "“Yes" responses in that task for the guestions

in which the superordinate preceeded the feature (e.g., “Aare
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all types of clothing things tnat are worn (that one
wears) ?") . Features were also classified as YObligatory" if
6 out of 10 "Yes" responses were received for these ques-
tions, and tne exceptions listed with the "No" responses
were instance-set distinctions that had not been listed for
the superordinate in Battig and Montague®s (1969) norms
(eeg., Yvenicles in a museum" was given as a description of
vyvepicles" tnat don't “YmoveY).

Features were classified as YPermissible" if they
received “JNo" respounses for the guestions in which the
superordinate preceeded the feature and the exceptions
listed were instances of the superordinate generated in Bat-
tig and Montague's (1969) norms. For example, “shorts",
Yswim suit" and YsandalsY were listed with the YNo" respon-
ses to "aAre all types of clothing things used to keep
warm?¥. The references to subsets of excegtions also
described these instances (e.g., “clothing worn in the sunm-
mer¥ was given as a description of YclothingY that is not
Yysed to keep warm%) .

B third classification ofi the feature definitions,
vHigh Permissible%, was also us2d. This classification was
given to features that could describe all members of a
superordinate, but received some “No" responses for the
guestions in which the superorainates preceeded the fea-
tures. All of the exceptions listed with the YNo" responses
to these guestions were of a certain type. These exceptions

were generated by contrasting the features to other defining
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features, and delimiting the features. For example, for the
gquestion "Are all types of clothing things used to decorate
the body?", tne exceptions “boots", “gloves", and “raincoat"
were generated along with the response that clothing is “not
necessarily us=2d to decorate, but is used to protect or
cover the body".

Ihese types of contrasts will be referred to here as
vexclusive disjunctions", because the features are treated
like exclusive disjuncts in the context of generating excep-
tions. For example, “boots", “gloves", “raincoats" and other
articles of clothing can be “decorative". But exceptions can
pe generated by contrasting this feature to other character-
istics of “clothinyg" and noting the potential for instances
of "clotning" to not be “decorative". For all of the fea-
tures classifiad as YHigh Permissible%, at least some of the
exceptions were listed as members of the superordinates in
pattig and Montague's norms. All of the exceptions that were
not listed in Battiy and Montague's norms were generated in
a similar fasnion. For example, while Yscarves" may be used
to “protect taa body", “decorative scarf" was listed as an

instance of “clothing" that isn'te.

It was necessary to classify features as "High Permis-
siple" because these features can potentially be used to
describe all members of a superordinate. Given their poten-
tiaf applicability to all members, they should pbe used to

define the membership of least typical instances as often as
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they are used to define the membership of most typical
instances. As this is the same prediction that was made for
the superordinates® Obligatory features, no difference
should be found between the Obligatory and High Permissible
features in now they are used to define the membership of
most and least typical instances, or the most-least pairs.

Iable 7 shows the total number of Obligatory and High
Permissibie features produced for the 6 most and 6 least
typical instances and the 6 most-least typical instance
pairs in each of the 4 superordinates. A 3 factor (catego-
ries by typicality types by feature types) ANOVA was per-
formed, with repeatea measures of the feature responses. The
main effect difference between the number of Obligatory andg
High Fermissible features was significant, E(1, 60) = 7.42,
p < €1, and the main effect difference between the superor-
dinates in the numb2r of features they received (Obligatory
and High Permissible) was significant, £(3, 60) = U4.96,

p < .01. Tne interaction between the different superordi-
nates and the types of features generated for them (Obliga-
tory or High Permissiple) was also significant,

F(3, 60) = 16.01, p < .001. However, the interaction between
the typicality of the instances (most, least and most-least
pairs) and the feature types (Obligatory or High P2rmissi-
vle) was not significant, F(2, 60) = 1.83, ne.s.. IThere was
also no main effect difference for the typicality of the
instances (i.e., in the number of features they elicited,

Obligatory and High Permissiple), and the interaction

. ~——y o — P I —
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Number of Opbligatory and High Permissible Features Received
as Defining Membership in Experiment 2, Task 1

Instance 'Obligatory High Permissible
types Superordinates Features Features
clothing 31 11
rost Tools 23 22
Iypical
Instances Vehicles 25 33
Furniture __5 29
Totals su 95
Clothing 25 19
Least Tools 17 19
TIypical
Instances Venicles 17 39
Furniture 6 _ _35_
Totals 65 112
Clothing 31 14
Most-Least Tools 17 27
Typical
Instance Vehicles 27 26
rairs
Furniture 12 _36_
Ifotals 87 103
Grand Totals 236 310
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between the typicality of the instances and the different
superordinates was not significant (E was less than 1 for
both of these). | |

These results support the hypothesis that the features
that can be taken as common to all members of a category are
used to define the membership of a category'®s most and least
typical instances, as no dif ference was found in the tctal
number of Obligjatory and High Permissible features generated
for the different typicality types. This use of thes features
was consistent across the different supercrdinates, as no
significant interaction was found between the different
superordinates and the typicality of the instances. In addi-
tion, the potential use of High Permissitle features for
describing all members of a category received support in
that no interaction was found between the typicality of the
instances and the number of High Permissible versus Obliga-
tory ieatures used to define their memberships.

This use of High Permissible features for defining cat-
egory memberships highlights how features are used as
Ynorms" rather than as “all-or-none" determinants of cat-
egory membersnipe. In the second task of Experiment 1, it was
seen that digh Permissible features need not be used to
describe all uwembers of a category. However, in the context
of defining why instances are members of a category, these
features were used as consistently as the Obligatory fea-
tures for describing both more and less typical instances.

In fact, the digh Permissible features may play an important
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role in defining category memberships, as High Permissible
features were used more often than Obligatory features.

Ihe greater number of High Permissible features is
related to the significant interaction between the different
supercrdinates and whether their Obligatory or High Permis-
sible features were used to define the membeiship of their
instances. High Permissible features were used to define
memberships more often in some, but not all of the catego-
ries (see Table 7). Further tests were therefore performed
on the simple effects in this interaction. From these analy-
ses it was found that membership in the superordinate
“Clothing" was defined more often by Obligatory features
than High Permissiple features, E(1, 60) = 11.86, p < .01.
In contrast, Hign Permissible features were used more often
to define mempberships in "Furniture", E (1, 60) = 38.04,

p < .001, and in "“Vehicles", E(1, 60) = 5.39, p < .05. No
difference was found for the category “Toolsv,
F(1, 60) = 0.16, n.§..

Inese results indicate that High Permissible features
are more important for certain categories. For example, mem-
berships in "Clothing" may be defined less frequently by
Hign Permissible features (e.g., they are “decorative"; see
Appendix 2) because the instances of “Clothing" are commonly
described oy the Obligatory features for this category
(e.g., they are “worn"). In contrast, the description of
things as "Furniture" may depend on this category®s High

Permissible features (e.g., they are “used in rooms"). In
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fact, it may be aifficult to identify features that are com-
mon to ali members of a category such as YFurniture" (Rosch,
et al, 1976) because exceptions can be generated for their
High Permissible features, as found in Experiment 1, Task 2.
gut these features are "norms" and not “all-or-none" deter-
minants. Both the Ubligatory and High Permissible features
can be used to decribe all members of a category, but none
of these features must necessarily be used in this way. For
example, “worn" is an Obligatory feature of “Clothing"
because "“Clothing" snoulcé be “worn", but all types of
“Clothing" are not necessarily always Yworn".

Permissible Features

"1n contrast to Obligatory and High Permissible fea-
tures, the Permissible features describe some category men-
bers and snould pe related to the instances' “family resemb-
lancesY. Permissible features should bz used more often for
defining tne memberships of more typical instances because
these instances share a greater number of features with
otner mempbers of their shperordinates that are not shared by
all of the members (1.e., they bear a greater “family
resemblance" to other members of their superordinates; Rosch
and Mervis, 1975). In contrast, less typical instances
should elicit fewer Permissible features because they share
few features with other members of the superordinates (kosch
and Mervis, 1975). Similarly, the most-least typical
instance pairs should elicit few Permissible features, if

the least typical instances do not share these features with
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more typical instances.

Table 8 shows the total number of Obligatory, High Per-
missible and Permissible features received for the 6 most
and 6 least typical instances and 6 most-least typical
instance pairs in each of the 4 superordinates. The Obliga-
tory and High Permissible feature responses were pooled, so
that the Permissible features that describe only some memn-
bers of the superordinates could be compared to the Obliga-
tory and High Permissible features that can describe all
members of the superordinates.

A 3 factor (categories by typicality types by feature
types) ANOVA was performed, with repeated measures for the
feature responses. All of the main effects were significante.
Differences were found between the superordinates in the
number of features tney elicited, E(3, 60) = 3.29, p < .05,
between the number of features elicited by the different
types of instances (most typical, least typical, and most-
least pairs) F(2, 60) = 15.71, p < .001, and between the
number of different types of features elicited (Obligatory/
Hign Fermissipnle or Permissible), E(1, 60) = 6U4.53,

p < «G0l1. Tne interaction between the typicality of the
instances and the types of features they elicited was also
signifticant, £(2, 60) = 6.5, p < .01l. The interaction
between the different superordinates and the types of fea-
tures they elicitea was not significant, E(3, 60) = 2.71,
ne.s., nor was the interaction between the superordinates and

the typicality of their instances significant, E < 1.
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Table 8

Number of Obligatory, High Permissible and Permissible
Features Received as Defining Membership
in Experiment 2, Task 1

Obligatory and

lnstance High Permissible Permissible
types Superordinates Features Features
Clothing 42 40
Most Tools 45 32
Typical
Instances Vehicles 58 32
Furniture _34_ 35_
Totals 179 139
Clothing 44 25
Least Tools 36 28
Iypical
Instances Venicles 56 12
Furniture _u41_ 19
Totals 177 8y
Clothing 4s 15
Most-Least Tools 4y 11
Typical
instance Vehicles 53 13
Pairs
Furniture 48 211
Totals 190 50
Grand Totals 546 273
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The interaction between the typicality of instances and
and the types of features may indicate that the more typical
instances received a greater number of Permissible features
(see Iable 8). Analyses were performed on the simple effects
in this interaction. Differences were found between the most
and least typical instances in the number of Permissible
features they elicited, E(2, 60) = 12.38, p € .001, and
between the least typical instances and the most-least typi-
cal instance pairs for their Permissible features,

F(2, 60) = 4.73, p < .05. No differences were found between
the most and least typical instances in the number of Obli-
gatory/High Permissible features they elicited,

F(2, 60) = 0.02, n.s., or between the least typical
instances and the most-least typical instance pairs for
these features, £(2, 60) = 0.69, n.s..

Inhese results support the hypothesis that Permissible
features are used to define the memberships of more typical
instances more often than they are used to define the mem-
bership of less typical instances. This difference between
the more and less typical instances is also related to the
difference found between the least typical instances and the
most-least pairs, which will be discussed below. The main
effect of typicality was due to the differences in the num-
ber of Permissible features that the instances elicited, as
no differences were found in the number of Obligatory/High
Permissible features received for the different typicality

types (as was the case in the earlier analysis of the Obli-
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gatory and High Permissible features ). While a main effect
difference was found in the number of features generated for
the different superordinates, the use of Obiigatory/High
Permissible and Permissible features was equivalent for
these categories, as no interaction was found between the
superordinates and the types of features or between the
superordinates and the typicality of their instances.

The greater number of Obligatory and High Permissible
features features than Permissible features that were
received was also due, for the most part, to the least typi-
cal instances and most-least pairs eliciting fewer Permissi-
ble features. But the most typical instances also elicited
more Obligatory and High Permissiple features than Permissi-
ble features {see Table 8) . An analysis of this simple
effect difference for the most typical instances was signif-
icant, F(1, 69) = 4.16, p < .05. Obligatory and High Permis-
sible features therefore play a dominant role in defining
category memberships, reflecting their ability to describe
all members of a category, and thereby describe the relation
of instances to a category as a whole.

On the other hand, the use of Permissible features
reflects the “family resemblance" structuring within the
superordinates. For one, the most typical instances were
Jdefined by more Permissible features than the least typical
instances wera. The more typical instanceg bear a greater
family resemblance to other members of their categories

through the Permissible features that they share with some,
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but not all of the other members (see Appendix 2). In addi-
tion, the Peramissible features that define the membership of
less tybical instances are less likely to be shared with
other members of the categories. For example, Ykeep papers
together" was used to define the less typical instance "“sta-
pler" as a type of “tool%. Thirty four of the Permissible
features elicited by the least typical instances (42X of the
total number of Permissible features elicited for these
instances) were used to define the membership of only one
instance. In contrast, 17 of the Permissible features eli-
cited by the most typical instances (12% of their total num-
ber) were used to define only one instance.

Ihis is in line with Rosch and Mervis®’s (1975) family
resemblance finding that more typical instances share more
features with other members of the category, while less typ-
ical instances share fewer features with other members. In
turn, the Permissible features that less typical instances
do not share with other members can also be used to define
their memberships in contrasting categories. For example,
vpurse" and "Ywatch" were defined as “clothing" by the fea-
tures “carry tnings around" and Ytell time", respectively.
These features were also used to define tb their memberships
in the cateqgories Ybag® and “timepiece". In this way, Per-
missible features are used as "norms" for describing
instances relative to the categories they are being consia-
ered members of, rather than being “Yall-or-none" determi-

nants of membership, and family resemblances are based on
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which of these features are shared with other members of the
categories.

It was also found that the least typical instances eli-
cited more Permissible features than the most-least typical
instance pairs. This was the case because a number of the
Permissible features used to define the memberships of the
most and least typical instances separately were not usea to
define the memberships of the most-least pairs (ses Appendix
2). This finding further supports the family resemblance
notion that less typical instances share few Permissible
features with more typical instances.

However, definitions were also produced for the most-
least pairs that described the instancss separately. For
example, "“chair and clock" were defined as “furniture"
because “Ytney are used to sit on and tell time". These defi-
nitions are shown at the bottom of the list of features for
each of the superordinates in Appendix 2. All of the fea-
tures in these definitions were Permissible features. When
these definitions were included with the other Permissible
teature definitions for tne most-least pairs, a one-tailed
t-test showed no significant difference between the most-
least pairs and the least typical instances within the four
superordinates, t(6) = 1.306. A similar analysis without the
separately applicable definitions for the pairs showed a
significant difference between the least typical instances

and the most-least pairs, t(6) = 2.32, p < .05.
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impermissiple Features

The second half of Kosch and Mervis's (1975) family
resemblance hypothesis was that less typical instances
should share more features with members of contrasting cat-
egories. In Experiment 1 here, it was found that less typi-
cal instances belong to more contrasting categories. In the
present experiment, subjects were also asked to define the
membership of instances in categories other than the super-
ordinates (see Table 6). The instances had been classified
as belonging to these categories in Experiment 1. It was
predicted that the least typical instances' memberships in
contrasting categories would be defined more often by fea-
tures that are “lmpermissible" for the sugerordinates (i.e.,
features that are not used to define membership in the
superordinates) .

Iable 9 shows the most and least typical instances
included in the present analysis, with their contrasting
categories. This sample is small because these were the only
categories tested that could be clearly identified as con-
trasting categories of the superordinates. A number of the
categories tested in this experiment (see Tabl2 6) were
related to features used to define memberships in the super-
ordinates. For example, Ymachine" was identified as a con-
trasting category for “vehicles" in Experiment 1, and in the
present experiment, subjects were asked why an Yelevator" is
a type of “machine". but the feature “mechanical% was

received as defining membership in the superordinate “vehi-
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Table 9

Number of Superordinate and Impermissible Features
Defining Contrasting Category Memberships
in Experiment 2, Task 1

Superordinate Features

Instances & Obligatory and
Contrasting High Permissible Permissible Impermissible
Categodries Features Features Features

Most Iypical
Instapces

Hammer 1 1 10
(Metal Object)

Desk 1 5 6
(Work Area)

Skirt 0 9 3
(Feminine Ining)

Pants 2 5 7
(fhing that nas

2 Legs) —— e ——
Totals [ 20 26

Least Typical

Instances

Sled 0 0 10
(Ioy)

Horse 0 0 15
(Animal)

Cement 0 0 10
(Hard Substance)

Purse 0 4 8
(Bag)

Slide Rule 0 2 6
{(Calculator)

Stapler 3 3 8
(Office Eguipment)

Soldering Iron 1 2 7
(Thing that is Hot)

Picture 1 0 10
(Tning that has a

Frame) —— ——
Totals 5 11 74
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cle" in the present experiment (see Appendix 2).

Ihe contrasting categories identified in Experiment 1,
that are related to the superordinates® feature definitions,
also elicited membership definitions that define membership
in the superordinates. For example, “transports people¥ and
"motor" were used to define why an “Yelevator" is a
"machine". These features were also used to define member-
snips in Yvenicle". A majority of the membership definitions
for these categories were also used to define memberships in
the superordinates (66.6% for the most typical instances and
64.2% for the least typical instances). Therefore, the cat-
egories rejated to the superordinates® feature definitions
were not incladed in tne present analysis. Reanalyses of the
categorizations received in Experiment 1, based on whether
tney were related to the superordinates' feature defini-
tions, will be reported later.

A Mann-Whitney test was performed on the remaining
instances and categories, to determine whether the leas
typical instances elicited a greater proportion of Impermis-
sible features than the most typical insfances as defining
their memberships in contrasting categories. For each of the
instances in Table 9, scores were calculated by subtracting
the number of Impermissible features (i.e., features that
were not used to define membership in the superordinates)
from the number of superordinates' Obligatory, High Permis-
sible and Permissible features that were also used to define

membership in the contrasting categories. The difference
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petween the most and least typical instances was signifi-
cant, U = 4,0, p € .05.

These results support the hypothesis that less typical
instances® memberships in contrasting categories are defined
more often by features that are not used to define member-
ships in the superordinates (i.e., Impermissible features).
For example, Ysled", which is a less typical instance of the
superordinate “Vehicles%", was defined as a YToy" by features
that are not used to define memberships in "Vehicle" (e.g.,
it is “used for recreation" and “you play with it"). In com-
parison, the memberships of more typical instances in con-
trasting categories are defined by Obligatory, High Permis-
sible and Permissible features of the superordinates. For
example, "“skirt", which is a more typical instance of
vClothing¥, was defined as a “Feminine thing" by features
that are also used to define membership in “Clothing" (e.g.,
they are “worn by women¥ and “cover ths body in a shapely
mannerV).

The features used to define memberships in the con-
trasting categories reflect the instances' family resemb-
lances. As the more typical instances®' memberships in con-
trasting categories are defined by the same features used to
define memberships in their superordinates, these are fea-
tures that they share with other members of the superordi-
nates. In contrast, the Impermissible features that define
the membership of less typical instances are features they

share with otner members of the contrasting categories, and
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need not share with members of the superordinates.

It should be noted that the Impermissible features are
impermissible for the superordinate categories as membership
definitions. This does not mean that it is impermissible for
the superordinate instances to Yhave" these features. For
example, the features "Yliving", “has 4 legs", Yeats", and
vdrinks" were used to define a “horse¥ as an YAnimal%, and a
vsled" was defined as a "Toy" because it is "used tg play
with". As these instances can also be considered "Vehicles",
it is not impermissible for instances of this superordinate
to "have" these features. Rather, these features do not
describe why these instances are “Vehicles" and, therefore,
are impermissible as definitioﬁs for membership in this cat-
egorye.

Exclusion from Category Membership

1f features are uJsed as Ynorms", then they should not
be used as Yall-or-noneY determinants which set fixed bound-
aries around the extensional sets of categories. The fea-
tures that category instances can be described as “having"
should not necessarily determine their memberships, if fea-
tures are generatea as "norms" in response to the demands of
particular contexts. For example, “skatesY have “wheels" and
Ycarry people". While these features can be used to define
the membership of Yskates" in the category “VehiclesY, hav-
ing these features should not determine whether "“skates" are
considered "Vehicles". Instead, “skates" can be described as

"Toys" that have these features. The feature norms that are
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used to define superordinate memberships should therefore
also be used to describe superordinate members when they are
being excluded from these categories. If instances are
excluded from categories based on their membership in con-
trasting categories, then less typical instances should be
excluded from the superordinates most often, as they are
more frequently classified as belonging to contrasting cat-
egoriese.

The responses in Experiment 1, Task 2 provide a basis
for examining the exclusion of instances from the superordi-
nates. In that task, subjects were asked to contrast fea-
tures and categories to the superordinates in terms of the
instance sets they describe. For example, subjects were
asked vAre all toys types of vehicles?" and YAre all things
that carry people types of vehicles?%. If tne subjescts gave
a “No% response to one of the guestions, they were asked to
list the instances that are exceptions (e.g., listing
wskates¥ or YpallsY as toys that are not vehicles). Tables 3
and 4 show tne features and categories compared to the
superordinates in these guestions.

Only four of these questions received "Yes" responses
from all of the subjects that responded to them. Ninety-nine
yuestions received “No" responses, and instances that could
belong to the superordinates were were listed as not belong-
ing to the superordinates for 78 of these 99 questions. The
potential for excluded instances to also be included in the

superordinates was determined by their having been listed as
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members of the superordinates either in Battig and
Montaque®s (1369) category norms or in response to the gues-
tions in Experiment 1, Task 2 in which the superordinates
preceeded a feature or category (e.g., in response to “Are
all types of vehicles things that have motors?”, “skates"
were listed as “vehiclesY that don't have “motors%).

The gquestions in which the superordinates® defining
features preceeded the superordinates (e.g., “YAre all things
that carry people types of vehicles?%) were compared to the
questicns in which otner categories or features preceeded
the superordinates (e.g., "Are all toys types of vehi-
cles?%). Instances of the superordinates were excluded more
often when tne superordinates were contrasted to their
defining features than when they were contrasted to other
categories or features, X2(1) = 4.59, p < .05. No difference
was found between the different types of feature definitions
(i.e., Obligatory, High Permissible or Permissible) that
were contrasted to the superordinates, X2(2) = .45, NeS..

Tnese results indicate that feature norms can not
delineate category boundaries in an "“all-or-none" fashion
because they are used to describe instances when the
instances are excluded from the categories, as well describ-
ing the instances® inclusion in these categories. In fact,
in the absence of fixed category boundaries, the flexibility
of feature norm descriptions are especially useful for
manipulating category boundaries. The feature norms are

well-suited for this purpose because of the large overlaps
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petween the sets of instances these features describe and
the sets that can be considered members of the categories.
For example, many of the things that Ycarry people" or are
wygsed for transportation® can be considered “vahicles", and
instances from within this overlap can be either included in
or excluded from this category, depending on the context. In
comparison, contrasting categories include larger sets of
instances that are not commonly considered members of the
categories (e.3., "Ytoys¥ or “animals" that are not “vehi-
clesv) . As such, category members are more likesly to be
excluded when the category is contrasted to its features
norms than if it is contrasted to other categories or fea-
tures, as the feature norms provide a clearer reference to
the categories' potential members.

It was also found that the superordinates' less typical
instances were most freguently excluded from these cateygo-
ries. Of the potential members that were excluded, 78.5%
were less typical instances (i.e., instances that received
an average typicality rating of 4.2 or greater in Rosch's,
1975, typicality norms, or were listed 10 or less times in
Battig and Montague's norms) . These exclusions are in line
with the less typical instances' family resemblances, as
these instances belong to more contrasting categories and
have more in common with members of contrasting categories.
For example, wnen the categories "bag" and “timepiece" were
contrasted to Yclothing¥, the instances épurse" and "watch"

were listed as not being Yclothing".
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It is also of interest that a fair number of moderately
typical instances were excluded. Of the superordinate mem-
bers exﬁluded, 20.6% were moderately typical (i.e.,
instances that received an average typicality rating between
2.5 and 4.2 in Rosch's, 1975, typicality norms). For exam-
ple, Yshoes" and "hat" were listed as things that are “worn"
and are “parts of an outfit" that are not “clothing"¥. These
exclusions are similar to the Yexclusive disjunctionsV
described earlier, as these instances can be excluded if the
superordinates' feature norms are given a narrower sense in
these contexts. For examplé, “clothing” can be considered to
be "worn on tne body", with Ybody" being taken as synonymous
to Ytorso" (e.g., the gualification “if cover the body
included tne nead" was given with a "“Yes" response to “ire
all types of clothing things that cover the body?"). If
Ywyorn of tne body“ is delimited to the Ytorso", then it can
be contrasted to “Yworn on the feet", “Yworr on the head",
etc., and instances such as "“shoes" and ¥hat' can be
excluded from "“clothing".

While people may include or exclude instances depending
on the context, this does not mean that the context will
necessarily determine whether or not instances are consid-
ered members of a category. In the membership definition
task, subjects were asked to define the membership of
instances that they might not usually consider to be mem-
bers. For example, a “watch" can be considered to be a

"timepiece" and not a type of “clothing'. Subjects may
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84y
accept the notion of these instances being members (e.g., a
vyatch" being a type of %“clothing%) in the context of this
type of task, and use the category's feature norms to define
these memberships. But the membership of these instances
does not have to be accepted in such a context. Some of the
subjects said that instances are not members of the superor-
dinates and gave no membership definitions for these
instances. Other subjects stated that particular instances
are not members (or that they did not consider them to be
members), but gave membership definitions nonetheless.

Table 10 shows the number of responses received for the
least typical instances and the most-least typical instance
pairs that stated that they aren't members, or stated that
they aren't members, but were given membership definitions
anyway. None of these responses were received for the most
typicali instances with their superordinates, nor were any of
the instances said not to be members of the other categories
they were tested with (see Table 6) - The exclusion of the
most-least pairs was always based on the exclusion of the
least typical instance in a pair from the superordinate, as
stated by the subjects. Given the relatively small number of
these responses and tne fact that they were only received
for the least typical instances, no statistical analyses
were performed on these data. As can be seen in Table 10,
more of these responses were received for the least typical
instances on their own than when they were paired with the

most typical instances, and only one response in which an
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Number of Responses for Instances Not Being Members
of the Superordinates in Experiment 2, Task 1

Instance “Aren't YAren't
types Superordinates MembersY Members, buteeoV
Clothing 3 4
Least Tools 5 0
Typical
Instances Vehicles 2 0
Furniture _5_ 3_
Totals 15 7
Clothing 3 1
Most-Least Tools 2 0
Typical
~Instance Vehicles 1 0
Pairs
Furniture __3_ 0_
Totals 9 1
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instance was not considered a member, but was given a defi-
nition anyway, was received for the most-least pairs.

Ihese data confirm that the context affects how people
view category memberships, but that contexts do not neces-
sarily determine memberships. As a relatively small number
of exclusions were made, subjects cooperatéd with the
requests for the inclusion of instances, including instances
that they might not otherwise consider to be members. The
option was still available though to choose not to cooperate
with such a rejuest. The flexibility involved in responding
to this type of context is most clearly seen with the sub-
jects who did not consider instances to be members, but gave
membership definitions anywaye.

Ihe strength of particular contexts can be seen in the
responses to the most-least pairs. As the least typical
instances were excluded less frequently when they were
paired with more typical instances, their inclusion is
apparently more strongly suggested when they-are paired with
these instances. For example, on its own, a “necklace" was
said to be an "accessoryY and something that “compliments
clotning” and not a type of Yclothing". But when it was
paired witn "jacketv, the two were said to be “clothing"
because Ythey can be worn like clothing".

Ihe flexibility of feature norms is well-suited for the
inclusion of instances that might not otherwise be consid-
ered members. For example} a “purse" was defined as a type

of ¥clothing" because it Ycan be worn". This illustrates how
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category feature norms are used in terms of their potential
to descibe instances. Note that this can lead to some fairly
abstract inclusions within categories, such as an "ideaV
being a "vehicle" because it “Yhelps you get someplace". As
the feature norms are potential rather than necessary
descriptions of instances, the instances can also be
excluded from from tnese descriptions. For example, a
Ypurse" can also be said not to be "worn* and not be “cloth-
ing", in light of 1ts being a "“bag". The use of feature
norms and instances® cross-classifications can therefore be
coordinated, as none of the extensional relations between
categories, features and instances are necessarily fixed,
thus providing the basis for adjusting their relations to
suit the demands of particular contexts.

The primary purpose of this experiment-was to find out
whether features are used as “norms" to describe category
memberships, pased on their potential to define the member-
ships of %“all", “some" or “none" of a category's instances.
A taxonomic organization of superordinates, subsets and con-
trasting categories was found, within which descriptions are
generated for instances. However, if this taxonomic organi-
zation has a proader utility, then instances should be
described in terms of their various memberships without hav-
ing to mention tne categories they belong to. In Experiment
3, subjects will be asked to compare instances to find out
whether instances' shared memberships are used to make these

comparisons. It is predicted that instances will be
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described in terms of their least-upper-bound shared member-
ships within the taxonomic organization (i.e., in subsets,
superordinates, or in higher categories if they don't share
a superordinate).

before describing that experiment though, the types of
features used to define memberships in the present experi-
ment will be examined (i.e., whether they are Yfunctional"
features), and the categorization responses received in
Experiment 1 will be reanalyzed. This”ré;nalysis was done to
determine whether the feature classifications generated for
the more and less typical instances in that experiment are
related to subsets of the superordinates (i.e., Permissible
features), to all members of a superordinate (i.e., Obliga-
tory or High Permissible features), or to contrasting cat-
egories (i.e., Impermissible features).

Functional Features

The types of features used to define the memberships of
sets of instances in superordinate categories should be gen-
eral in nature. The types of features most frequently listed
for these instances are their YpartsY (Tversky and Hemenway,
1984) . For example, YbladeY, "handle" and “Yteeth" are fea-
tures frequently listed for a “saw". But these features do
not generally describe sets of instances, and may therefore
not be used to describe why instances are related to a
superordinate such as "“tools"“. Part descriptions are not as
generai because they are often related to the particular,

concrete cnaracteristics of individual instances. For exam-
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ple, Yscissors" have "2 blades%, and YscissorsY may not have
“teeth" or Yhandles% as “saws" do. But both of these
instances are things that Ycut". This general feature may
therefore be used to describe sets of instances in relation
to the superordinate “tools".

It may also be the case though, that other characteris-
tics of objects, such as objects® structural and physical
characteristics, are implied by "“functionalY features. For
example, something that Y“cutsY is likely to have an "“edge"
that is Ysharp". In this way, general, functional feature
descriptions can also be related to the other characteris-
tics of objectse.

In the following task, subjects were asked to classify
the feature definitions and to give the features more than
one classification when they felt they were applicable. A
feature such as Ycuts"Y could therefore be classified as
vfunctionalY, “Ystructural% and Yphysical%. Multiple classi-
fications were also important for features in which a combi-
nation of different characteristics are explicitly referred
to. For example, “used in houses"Y may be classified as
“functional" and "locational'.

The nypotnesis for this experiment was that the feature
definitions received in Task 1 would be primarily functional
features. As multiple classifications were requested in the
present task, it was recognized that any of the features may
be given other classifications as well. Therefore, it was

predicted that most of the feature definitions should be
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classified as either only functional or dominantly func-
tionale.

Method

Subijects. Subjects were 9 graduate students from the
City University of New York Craduate Center. Each subject
participated on a volunteer basis.

Stimuli. Most of the stimuli were features that had
been received as mempership definitions in the first task of
this experiment. Features received in Experiment 3 that had
not been received in the present experiment were also
included in tnis task (the analysis of these features will
be reported with Experiment 3). The 275 features used as
stimuli are shown in Appendix 3.

Brocedure. The features were presented in testbooklets,
and each of the subjects responded to all of the stimuli.
The subjects were given the testbooklets to complete on
their own time and they took from 30 minutes to 2 hours to
complete the task. The instructions were printed on the
first two pages of the testbooklets, and were as follows:

v] have performed some experiments in which I asked
undergraduates why objects are members of certain catego-
ries, and what is the same and different about these
objects. For example, I might have asked why Yknives" and
vtoasters" are "YKitchen Utensils" and what is the same and
different about "knives" and "“toastersY. As well, I might

have asked what is tne same and different about members of
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different categories (e.g., Yknives" and %“cars"%, "“cars"
being from the category “Wehicles"). From these experiments
I received a wide range of features as defining memberships
and as reasons why things are the same and different. All of
the object names used in these experiments were from the
categories "“Iools", “Vehicles", “Furniture" and “Clothing".

what I would like you to do is specify what types of
features you think these features are. For example, “cuts"
and Ycooking" might nave been received in relation to
vknives" and these features mignt be classified as func-
tional features (e.g., the purposes of objects, what is done
with them, or what tney do). Or, the features “blade" and
*handle" might have been received for YknivesY, and these

features might be classified as structural features (e.g.,

the parts of an object, or descriptions of how the parts of
an object are related to each other). In turn, the features
“made of metal" or “hard" might have been received and these
features mignt be classified as physical features (e.g., the
physical properties of objects). Finally, the features
wkitchen¥ and "outside" might have been received and tnese
might be classified as locational features (e.g., where the
objects are commonly located). There may also be combina-
tions in these features (e.g., "cooking in kitchen"), and I
would like you to specify the classifications that are com-
bined for these features (e.g., functional and locational?).
I want you to make your own decisions on these types though.

If you disagree with the types of classifications I've given
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here in the examples, that's fine. Space has been provided
for you to write in your own classifications (under the
heading of otner) and to specify any qualifications of the
classifications you may have.

On the following pages you will find all of the fea-
tures I want you to classify in the left hand column. On the
top of each page you will find the classifications Func-

tional, Structural, Locational, Physical, and Jther. For

each feature, check at least one of the classifications you
feel describes that feature, and check more than one classi-
fication if you feel that more than one is needed to
describe a feature. Use the Other column if you feel it is
necessary to specify any additional or alternative classifi-
cations. In that case, write in the classification that you
feel is needed to describe that feature in the Other columne.
Finally, you can write in any comments or “qualifica-
tionsY you feel are necessary in applying a particular clas-
sification to a feature. For example, if you feel it is nec-
essary to make the distinction that the functional feature
(?) vcutting" is an YactionY or “act" in contrast to “cook-
ing" which might be considered a more extended “process",
feel free to write these comments in with the checkmark for
their Functional classification. You only need to make these
comments though, if you feel they are necessary or if they
help you make your classifications. Also, feel free to write
any further comments on the reverse side of each page, if

you need more space.
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1f the meaning or interpretation of any of the features
is ambiguous, think of the feature in terms of how it might
be attfibuted to an object (e.g., to objects in the four
categories mentioned in the first paragraph here). For exam-
ple, if you saw the feature "“dress", it could be interpretead
as the action of putting on articles of Clothing (i.e., as a
feature that describes these objects). But it should not be
intergreted as the name for an article of Clothing (i.e., a
dress) . I1f you have any further gqguestions, please feel free
to ask."

For ordering the stimuli in the testbooklets, the stim-
uli were first classified by the experimenter in terms of
what their potential classifications might be. The stimuli
were then ordered by alternating between the different clas-
sifications. Features were also presented alternately in
terms of the different superordinates and different taxo-
nomic levels the features were related to. For example, “Can
be worn" was classified as a functional feature and is
related to the superordinate "“clothing". This feature was
followed by the feature YBlades", which was classified as
structural and is related to the subset of things that are
Yysed to cut" under “tools". Similar features (e.g., “Build"
and “YUsed to construct things") and similar labels for fea-
tures (e.g., "Transportation" and "Made for transportaion")
were presented at least 2 pages apart in the testbooklets.
Results and Discussion

A number of the judges gave qualifications for the
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classifications, especially when they gave the features mul-
tiple classifications. Some of the judges ranked the multi-
ple classifications for a feature, while others gave
descriptions referring to the potential, but not necessary,
applicability of a classification (e.g., that "fashionable"
“could be" classified as “functionalY) or descriptions for
why a feature might be given a classification (e.g., “meas-
uresY is ¥“structural' because something that “Ymeasures" may
be “scaled in intervals").

Each of the judges®' feature classifications was given a
score. If a judge gave a classification a rank of 1 for a
feature, or the classification was not ranked or gualified,
the classification was given a score of 1 for that feature.
A classification was given a score of 1/2 if the judge gave
a gqualification with the classification or gave the classi-
fication a rank of 2 or greater. For the analyses, a feature
was taken as having a classification if at least 2 of the
judges gave a feature the classification. The lowest possi-
ble total score for a classification was 1 (i.e., two scores
of 1/2) and the highest possible score was 9. Appendix 3
shows the classifications for the features and their total
scores.

hs can be seen in Appendix 3, a large number of the
features were given multiple classifications (77.1%). The
“dominant" and and “subordinate" classifications were noted
for each of the features that received multiple classifica-

tions. A classification was taken as “dominant" for a fea-
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ture if its score was the highest for that feature, ana
Ysubordinate% if its score was not the hichest. For example,
“worn on body" received a dominant "functional" classifica-
tion and a subordinate "locational" classification, and is
shown in Appendix 3 as Functional-Locational. Similarly,
vyorn to protect" was also classified as Functional-Loca-
tional, because of its implicit location of being worn on
the body. In contrast, the feature “used in houses" received
a dominant “locational" classification and a subordinate
vfunctional" classification, and the order of dominance for
this feature is shown in Appendix 3 as Locational-Func-
tional. The scores are listed with the features in Appendix
3 in the order of the classifications®' dominance. Ihree of
the features received tying scores as “functional" and one
of the other classifications (Ylocational" in each case) and
were classified as dominantly locational (Locational-Func-
tional) for the purposes of present analyses. Ihis was done
so that the strongest possible tests could be made of
whether the feature definitions was primarily functional.

The hypothesis for the present experiment was that cat-
egory membersnips should be defined by primarily functional
features (i.e., only functional or dominantly functional
features) . Table 11 shows the number of features used to
define superordinate category memberships in Task 1 that
were classified as only functional, dominantly functional,
subordinately functional, or received no functional classi-

fication. To test the hypothesis, the number of features

- ———
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Table 11

Number of Defining Features Classified as Functional for
Different Superordinates in Experiment 2, Task 1

Classifications
No
Defining Only Dominant Subordinate Functional
Features Functional Functional Functional Component
Clothing
Obligatory 9 78 0 0
High Eermissipole 4 31 7 2
Permissible 17 47 . 12
Totals 30 156 11 14
Tools
Obligatory 47 10 0 0
tiigh Fermissiple 56 12 0 0
Permissible _i8_ —.51_ . —1_
Totals 121 73 1 1
Vehicles
Obligatory 23 43 3 0
High Permissible 40 58 0 0
Permissible __6_ __25_ _18_ 8
Totals 69 126 21 8
Furniture
Gbligatory 9 5 9 0
High Permissiole 13 43 31 13
Permissible 17 21 ___6_ __15
Totals 39 75 46 28
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that were only functional or dominantly functional were com-
pared to subordinately functional features and those with no
functional classification.

I-tests were performed to test the hypothesis. Within
the four categories, the difference between the features
that were only functional or dominantly functional versus
those that were subordinately functional or not functional
was significant, t(6) = 5.68, p < .01. Separate analyses of
the same comparison were performed for the Obligatory, High
Permissible and Permissible features. A greater number of
the Otligatory features were only functional or dominantly
functional, t(6) = 3.42, p < .02, as were the High Permissi-
ble features, t(6) = 3.03, p < .05, and the Permissible fea-
tures, t(6) = 3.49, p < .02.

Inese results support the hypothesis that the feature
definitions would be primarily functional, as most of the
Obligatory, High Permissiple and Permissible features were
found to pe only or dominantly functional. However, differ-
ences may also exist between the classifications of these
features. Table 12 snows the totals for the classifications
of the Obligatory, Hign Permissible and Permissible features
across the superorcinates. More of the High Permissible fea-
tures than Obligatory features appear to bte subordinately
functional or without a functional component, and more of
the Permissible features than High Permissible features
appear to have no functional component.

These differences between the Obligatory, High Permis-
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Table 12

Total Number of Defining Features from Experiment 2, Task 1
Classified as Functional

Classifications
No

Defining Only Dominant Subordinate Functional
Features Functional Functional Functional Component
Obligatory 88 136 12 0

(10.7%) (16.6%) (L.5%) (0%)
High
fermissible 113 144 38 15

(13.6%) (17.6%) (4.6%) (1.8%
Permissible 58 150 29 36

(7.1%) (18.3%) (3.6%) (Beld¥)

Iotals 259 430 79 51
(31.6%) (52.5%) (9.7%) (62%)

Note: Percentages are of the total number of features used
to define membership in the superordinates (819).
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sible and Permissible features may be related to the fact
that these features are applicable to successively smaller
sets of instances. For example, as found in Task 2 of Exper-
iment 1, the Obligatory feature for “vehicles"Y, “transporta-
tion", is applicable to a broader set of instances than the
High Permissible feature "transports people from place to
place", and the Permissible feature “operates on wheels" is
applicable to a more specific set of instances than the High
Permissible feature Ytransports people from place to place".
1f the classificatioﬁs of the features are related to the
size of the sets the features are applicable to, then the
more specific the features are, the more likely they may be
to have structural, locational, or physical components which
reflect their specificity. For example, the Obligatory fea-
ture “transportation" was classified as Functional, the High
Permissible feature Ytransports people from place to place"
was classified as Functional-Locational, and the Permissible
featu;e “operates on wheels" was classified as Structural-
Functional.

Classifications other than the functional classifica-
tion may therefore play a more dominant role with the
increased specificity of the feature definitionse. In line
with this notion, a comparison of the Obligatory and High
Permissible features was found to be significant,

X2(3) = 19.59, p < .001. Principle contributions to this Chi
Square were tne larger proportion of Obligatory features

that were dominantly functional and the larger number of

ey i e e
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High Permissible features that were subordinately functional
and had no functional component. A comparison of tﬁe High
Permissible and Permissible features was also significant,
X2(3) = 23.67, p < .001. Major contributions to this Chi
Square were the larger proportion of High Permissible fea-
tures that were only functional and the larger number of
Permissible features that had no functional classification.

Ihese findings indicate that an increased dominance of
structural, locational and physical components within the
feature definitions is related to the specificity of the
features. Wille the features were found to be primarily
functional (i.e., only or dominantly functional), otber
characteristics are also indicated as being related to why
the instances are members of the superordinates, as the fea-
tures define the membership of successively smaller sets
within these categories. The Obligatory features therefore
provide the most general, functional descriptions of the
superordinates’ members, and the High Permissible and Per-
missible features more specifically define memberships by
indicating other characteristics related to the instances'
functions. For example, “vehiclesY can most generally be
described as beiny used for “transportation". bBbut more spe-
cifically, they transport people from "place to place" and
operate on "wheels"Y.

However, the Obligatory, High Permissible and Permissi-
ble features are primarily functional. This may be so

because functional features are best suited to be used as
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Ynorms", given the general nature of functional features and
the functional components in features. Other characteristics
are not as general because they make sharper distinctions,
which is why they are found in more specific features that
describe smaller sets of instances. The distinctions they
make are sharper because objects are commonly considerea
either to “have" or not "Yhave" structural and physical char-
acteristics, and either to "be" or not “be" in a particular
location. Describing sets of instances in terms of these
characteristics is therefore based on attributing them to
objects per se, as they exist in the worlde.

In contrast, woundaries are not as well-established
around the instances that can be described by functional
features. This is so because functional features describe
how people use thinys, rather than being characteristics
attributed to objects per se. Functional feature descrip-
tions therefore depend on whether people consider an opject
to be used for a particular function. For example, a “purse"
can be said to be Yworn", or may be said not to be “worn",
depending on a person's perspective and how they wish to
describe that object in a particular context. In this way,
functional features and components in features provide a
basis for generating general Ynorm" descriptions that do not
bear Yall-or-none" relations to the categories and instances
they can describe. (Tnese depntic characteristics of func-
tional features are described further in the General Discus-

sion).
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Functional features may also be used as "Ynorms"Y because
of their relations to structural, physical and locational
characteristics. These relations are most clearly seen in
the large numper of features that have multiple classifica-
tions with functional components (see Table 12 and Appendix
3) . Functional features, therefore, do not need to be only
functional. In fact, their relations to other characteris-
tics are often implied. For example, Ycan be worn" was clas-
sified as Functional-Locational-Physical. While this feature
is principally functional, a physical character and location
are implied (e.g., being made of a material that “can be
worn" on the pody). Of course, the relations between other
characteristics ana functional components are also explic-
itly referred to within features, as in "worn on the body"Y.
Through tnese relations, fungtional features can be used as
general Ynorm" descriptions and also refer to the more spe-
cific characteristics invoived in fulfilling the functions.
For example, when “clothing" is “worn", it should be "“on the
body".

Finally, differences may also exist tetween the differ-
ent superordinates in the types of features that are used to
define their memberships. As can be seen in Table 11, dif-
ferent proportions of their feature definitions were only
functional, dominantly functional, subordinately functional
or had no functional component. A significant difference was
found between the different superordinates in the classifi-

cations of their Obligatory features, X2(6) = 130.94,

—s [
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p € 001 (as all of the Obligatory features were classified
as having a functional component, the Yno functional compo-
nentY classification was not included in this analysis).
Significant differences were also found between the differ-
ent superordinates in the classifications of their High Per-
missible features, X2(9) = 145.23, p < .001, and their Per-
missible features, X2(9) = 48.92, p < .001.

Inese differences reflect the particular characteris-
tics of the different superordinates. For example, the Obli-
gatory and High Permissible features for "“tools" are, for
the most part, only functional (e.g., they "“help do work"
and are "used to build%). In contrast, a large proportion of
the Otligatory and High Permissible features for “clothing"
and “vehicles" are dominantly functional, with subordinate
locational components. This is the case because Yclothing"
is often on tne bddy (e.g., they are “worn" and Ycover the
body¥) while "“vehicles" ¢o from one place to another (e.g.,
they Ytravel" and “move vou"). The functions of “clothing"
and “vehicles" are therefore related to where they are used
and changes in location. On the other hand, instances of
“furniture® are described by High Permissible features that
either have subordinate locational classifications (e.g.,
they “decorate rooms") or dominant locational classifica-
tions (e.g., they are "used in houses'"), or are only loca-
tional (e.g., they are “found in houses"). Location, as
such, plays a strong role in describing Yfurniturev.

The Permissible features, in turn, refer to structural
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and physical characteristics, which are often related to the
specitic functions of the superordinates®' instances, or the
means by which the instances function. The superordinates
differed in terms of whether these structural and physical
components were dominant or subordinate. For example, a num-
ber of the Permissible features for "tools" were dominantly
functional with subordinate structural components (e.g.,
they are used to “measure" and "join things together") or
subordinate pnysical components (e.g., they are “used to
cut"). In contrast, a number of Permissible features for
“vehicles" were structural parts with subordinate functional
classifications. For examplé, Yhas engineY, Yhas wheels",
and “tires"Y were all classified as Structural-Functional-
Physical. Finally, some of the Permissible features for
“furniture" and "clothing" were dominantly physical features
that were not classified as functional (e.g., Ymade of wood¥
and “rwade of clothY wers classified as Physical-Structural).
But Permissible features for Yfurniture" and Yclothing" were
also classified as only functional (see Table 11). These
features describe the instances' specific functions, such as
vfurniture" being used to Ysit on" or "hold things", and

" wclothing" being used to “protect from weather" and Ykeep
warm".
For tne most part, the Obligatory, High Permissible and
Permissible features are functional descriptions of the
instances. But these functions are also related to the

instances' locational, structural and physical characteris-
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tics. As tne functional feature norms are used to define
memberships in tne superordinates, the other characteristics
are related to how tne instances of the different superordi-
nates are used (e.ge, “clothing" is used “on" the body). In
this way, the feature definitions provide a functional
“"core" througn which the instances®' other characteristics
are referred to. The ways in which the instances® other
characteristics are coordinated with their functions will be
examined further in Experiment 3, when descriptions of
instances are generated without the superordinates being
mentioned.

Reanalyses for Experiment 1, Task 1

In Experiment 1, a large numper of the instances®' cat-
egorizations (65.2%) were features or categories based on
features. For example, instances of Y“clothing" recsived the
categorizations Ywarm%¥ and Ything used to kKeep warm¥. In
Task z of that experiment, these features were comgared to
the superordinates in terms of their instance set overlaps
(esge., "“Are all things used to keep warm types of cloth-
ing?") . However, it was not possible to determine whether
these features are related to subsets of a superordinate, a
superordinate as a whole, or to contrasting categories. For
example, “coats" and “jackets" may be members of the subset
"warm clothing" under %YclothingY because they are "used to
keep warm". But there are also things that are “used to keep
warm" that are not types of “clothing%, as identified in

Experiment 1, Task 2 (e.g., "heaters¥, the “sun", Y“coffee",
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etc.). As sucn, there were no criteria that could be applied
to the responses in Experiment 1, Task 2, to determine
whether the features are descriptive of instances' member-
ships in the superordinates or in contrasting categories.
The feature definitions received in Experiment 2 will there-
fore be used to determine whether the feature classifica-
tions are related to subsets, superordinates or contrasting
categories, and the categorizations received in Experiment 1
will be reanalyzed with the feature classifications
included.

The predictions for Experiment 1 were as follows. The
superordinates® more typical instances were expected to be
categorized more often than the less typical instances as
pelonging to the superorainates. The less typical instances,
on the other hand, were expected to be categorized more
often as belonging to contrasting categories. In addition,
subsets of the superordinates were expected to be used more
often for categorizing the more typical instances. Each of
these predictions were supported by the results of Experi-
ment 1, when the featural classifications were not included
in the analyses. Very few categories at taxonomic levels
higher than the superordinates were received (e-g.,
Yobjects"), and there appeared to be no differzsnce in their
generation for more or less typical instances (see Iable 5).

In line with these findings, the features that were
used to classify the instances should be related to the cat-

egories they are most commonly considered to be members of.
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The more typical instances are exbected to elicit more of
the Obligatory and High Permissible features of their super-
ordinates. The more typical instances should also elicit
more Permissible features, as these features are descriptive
of subsets within the superordinates. In contrast, the less
typical instances should elicit more features that are
impermissinle as definitions in the superordinates, but can
be used to define memberships in contrasting categories.
Taxonomically "“Higher" features will also be identified,
based on their applicability to 2 or more of the superordi-
nates as “functional aritifacts" (e.g., "need" and Yessen-
tial") and their not having‘been used to define memberships
in the superordinates. Only a small number of these features
are expected, and both the more and less typical instances
should elicit then.

In addition, some of the categories that were classi-
fied earlier as contrasting or higher categories are related
to the superordinates' Obligatory, High Permissible or Per-
missitle features. For example, "“storage place" was classi-
fied as a contrasting category of “furniture" because a
majority of the subjects who responded to the question YAre
all storage places types of furniture?" said that they
aren't (Experiment 1, Task 2) . The exceptions listed for
this comparison included Ybasements", "garages", "suit-
cases", etc.. However, in Experiment 2, "used to store
things in" was a Permissible feature used to define the mem-

pership of instances in “furniture".
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For the present analyses, contrasting and higher
categories were re-classified if they corresponded to the
superordinates® feature definitions. Categories were re-
classified as "subsets" if they corresponded to Permissibie
features (e.g., Ystorage place" corresponds to “used to
store things inY and Ywood object" corresponds to “Ymade of
wood" for "furniture"v). Categories were re-classified as
eguivalent to rdigh Permissible features, if they corre-
sponded to a superordinate's High Permissible feature (e.g.,
"nousehold itemY corresponds to the High Permissible feature
“"ysed in houses" for “furniture"). Finally, categories were
re-classified as equivalent to Obligatory features, if they
corresponded to a superordinate's Obligatory feature (e.g.,
“transporter" corresponds to the Obligatory feature “used to
transport" for “vehiclesv). Iwenty-five of the contrasting
categories were re-classified as YsubsetsY, 9 were re-clas-
sified as as eguivalent to High Permissible features, and 10
nighei categories were re-classified as equivalent to Obli-
gatory features.

Iable 13 shows the number of features and categories
other than the superordinates received as categorizations
for the superordinates' most and least typical instances in
Experiment 1, Task 1. After the re-classifications, the same
differences were found between the most and least typical
instances for their categdgorization in subsets or contrasting
categories..sqnset categories were used to categorize the

most typical instances more frequently than they were used
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Table 13
Number of Instance Categorizations in Experiment 1, Task 1
with Featural Classifications Included

Instances
Most Least Most Least
Superordinates Iypical Typical Typical Iypical
Obligatory and High Corresponding
Permissible Featyres Categories_ _ _
Clothing 26 14 0 0
Tools 5 4 0 0
Vehicles 35 15 4 6
Furniture - 2_ 4_ 5_
Totals 75 35 8 11
Permissible Subset
Features Categories
Clothing 60 . 58 27 10
Tools 86 54 16 12
Vehicles 47 23 29 15
Furniture _113 __60_ __.9_ I
Iotals 306 195 81 4y
Impermissible Contrasting
Features_ — Categories
Clothing 23 73 6 31
Tools 30 58 4 21
Vehicles 40 70 3 42
Furniture 9 __16_ .3 —19_
Totals 102 2717 16 113
Higher Higher
Features __Categories___
Clothingyg 4 2 0 0
Tools 1 1 1 1
Vehicles 4 0 0 2
Furniture 2 1 —_2_ —0_
Totals 11 4 3 3
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to categorize the least typical instances, t(46) = 2.44,
p < .02, and the least typical instances were categorized
more frequently as belonging to contrasting categories,
1 (46) = 5.59, p < .001. The re-classified categories that
correspond to Obligatory and High Permissible features will
be analyzed with these features. The higher features and
categories will also be analyzed together.

As predicted, the most typical instances received Obli-
gatory and High Permissible feature classifications more
frequently than the least typical instances did,

t(46) = 2.07, p < -05. The most typical instances also
received Permissiblie feature classifications more often,
t(46) = 3.19, p < .01l. In contrast, Impermissible features
were used with a greater freguency to categorize the least
typical instances, t(46) = 6.15, p < .001. Only a small num-
per of higner categories and features were received, and no
difference was found in their use for categorizing most or
least typical instances, t(46) = 1«32, NeSee

These findings support the hypothesis that the instanc-
es*' featural classifications are related to the superordi-
nates, supsets and contrasting categories they are typically
considered members of. Similar to the findings in the mem-
bership definition task of Experiment 2, the more typical
instances elicited more Permissible features, which corre-
spond to tne subsets they belong to within the superordi-
nates. In contrast, the less typical instances elicited more

features that are Impermissible for defining membership in
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the superordinates, which are related to their more dominant
membership in contrasting categories.

The finding that the superordinates® Obligatory and
High Permissiole features are used less frequently to clas-
sify their less typical instances differs from what was
found in the membership definition task. In Experiment 2, no
aifference was found in the use of these features for defin-
ing the supérordinate memberships of more or less typical
instances. But in Experiment 1, the least typical instances
were categorized less often as belonging to the superordi-
nates. The least typical instances are therefore l2ss fre-
guently described by these features in a context where their
membership in a superordinate is not focussed on, as these
features are “normsY that define membership in the superor-
dinates. In contrast, the more typical instances were more
fregquently described by these features, even though the
superordinates were not explicitly mentioned.

Finally, only a small number of higher categories and
features were received. This indicates that taxonomic levels
nigher than the superordinates may not be as relevant for
describing the instances in contexts in which instances can
be described in terms of their superordinates, subsets and
contrasting categories. The higher categories and features
are equally applicabple to more and less typical instances,
pecause they subsume the superordinates and their contrast-
ing categories. For example, most of the instances of the

superordinates and their contrasting categories are “commod-
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ities" that you "buy". While these higher levels of informa-
tion are not used as often to describe single instances,
they may be used when comparing instances that don't share
membership in a superordinate or contrasting category. This

possiblility will be examined in Experiment 3.
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In the preceding experiment, it was found that features
are taken as applicable to all the members of a category
(ie.e., Obligatory and High Permissible features), to subsets
of members within these categories (i.e., Permissible fea-
tures), or to instances' memberships in contrasting catego-
ries (i.e., Impermisible features). These findings suggest a
taxonomic organization of featural information based on how
features are used for defining category memberships and the
cross-classification of instances.

However, all of the features received in Experiment 2
were elicited by explicitly mentioning the categories that
instances belong to. If this taxonomic organization has rel-
evance for everyday uses, it should be possible to access
information from within it without referring directly to the
categories. In patticular, the categories and features most
relevant to instances should be retrieved from the taxonomic
organization to meet the demands of specific contexts. For
example, it should be possible to describe a Ychair" as
something that is “used in houses" separately from describ-
ing it as something that is “used to sit on" (these being
Hiigh Permissible and Permissible features of “furniture",
respectively) . Which pieces of information are accessed for
describing an instance should be sensitive to the context in
which the instance is mentioned.

1t is proposea here that the information retrieved for

describing an instance should be related to the set of
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instances partitioned by that instance in a particular con-
text. For example, wnen describing a “canary", the feature
wsings" is more likely to be retrieved than the feature
vflies" (Collins and Quillian, 1969). As suggested by Olson
(1970) , this may be so because Ycanary" partitions the set
of Ybirds" (i.e., “canaries/sparrows/robins/...%), and the
feature “sings" distinguishes Ycanaries" from other ¥birds".
in contrast, a comparison between “canary" and “dog" may
partition the set “bird/mammal/fish/...", and ¥Ysings" would
no longer be as relevant, while "flying" would be. This is
similar to Tversky and Hemenway's (1984) finding that sub-
jects list attributes at one level of abstraction and fail
to include them at a lower level of abstraction. For exam-
ple, subjects may list “two-legged" for “bird" but not for
“robin%, “eagla" or other types of birds.

The taxonomic organization of categories and features
could therefore be accessed as "implicit contrast sets"
(Tversky and Hdemenway, 1984). For example, “flying" and
vtwo-legged” may be accessed when comparing a type of vhird"
(e«ge., a “canary", “robin" or "“eagle") to other animals
(e.g., "dog", "trout", etc.), without explicitly mentioning
the category "birds%. At the same time, the features associ-
ated with the categories need not be necessary features of
the categories. For example, when contrasting a type of
whird" and “fish", tne features “flying" and "swimming"
would be relevant, even though all "birds" do not “fly". As

such, a category's Opligatory and High Permissible feature
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norns, which can be taken as common to all members of the
category, but do not have to be, would be appropriate pieces
of information for describing the mempers of that category
when they are being compared to members of other categories.

It is further proposed that instances should be com-
pared in terms of the “least-upper-bound" category that they
share membership in. For example, a least-upper-bound cat-
egory that “chair" and “sofa" share membership in would be
the subset category "seat" under “furniture". A& “Ychair" and
vsofa' would tnerefore be described as both being "seats"
and as being "used to sit on", the corresponding Permissible
feature within “furniture". In contrast, “sofa% and “dres-
ser" do not share membership in a commdon subset, so that
their least-upper-bound shared membership would be in the
superordinate Yfurniture"v. A ¥Ysofa¥ and “dresser" would
therefore be described as “furniture" that is “used in
houses%.

khile least-upper-bound shared categories should be
used to describe what is the same about instances, contrasts
petween instances should be made in terms of the implicitly-
partitioned sets within these categories. For example, when
asking what is different about a Ysofa% and a Ydresser",
these instances should elicit subset distinctions under
their shared superordinate "furniture%, such as one being
used to Ysit on" or “hold the body"Y and the other being used
to "store clothing" or “hold things". As such, contrasts

between instances should be made in terms of category/set
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distinctions immediately below the least-upper-bound cat-
egory they share membexship in.

In the research that has been presented thus far,
superordinate and subset levels have been examined. However,
if two instances from a common subset (e.g., Ysofa" and
“chair%) are contrasted, distinctions immediately below the
supset level should pe retrieved. For example, because
Ysofas" and “chairs" are poth “used to sit onY, it might be
said that one is Ysat on by more than one personY while
“only one person sits on% the other. The differences between
instances that share memberships in a subset should there-
fore be elaborations (i.e., refinements) of subset distinc-
tions, which describe contrasting sets of instances within
tne subsets.

In addition, taxonomic levels higher than the superor-
dinates should be accessed when comparing instances that
pelong to different superordinates, as the least-upper-bound
shared membership of these instances wouldé be above the
level of tne superordinates. For example, "tools", “furni-
ture®, Yvehicles" and ¥Yclothing" may all be considered
“functional artifacts". As such, when comparing a “jacket"
and a Ycar" in terms of what is the same about them, they
may be describad as “funtional artifacts" that are Yuysed by
peopleY. For difference questions, the superordinates would
be the contrasting sets immediately below their shared
higher category (e.g., Yfunctional artifacts"). The superor-

dinates and the superordinates® Obligatory or High Permissi-
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ble features should therefore be used to describe what is
different about these instances. For example, a "jacket" and
“car" may be said to be different because one is Y“clothing¥
that is Yworn by people® and the other is a ¥vehicle" that
Ytransports people'.

It should also be noted that there may be more than one
taxonomic level higher than the superordinates. For one,
subsets of Yfunctional artifactsY may exist that are inter-
mediate between that category and the superordinates. Sub-
sets of “functional artifacts" could either encompass some
but not all of the superordinates, or they could encompass
all of one superordinate but only part of another. For exam-
ple, %"vehicles" and "tools" are things that reguire Yskill
to use", ana “vehicles" and some types of “furniture" are
things that "hold people%Y. In addition, there should be tax-
onomic distinctions higher than “functional artifactsY. As
seen in Keil's (1979) hierarchical organization of ontologi-
cal concepts, “functional artifacts" can be described as
Ypnysical objects" that are Ysolid", and can be contrasted
to Yorganisms" (i.e., they are "inanimate objectsY) . For the
present research, it is predicted that higher levels wiil be -
used to describe the similarities of instances from differ-
ent superordinates. The basis for accessing the different
higher levels will also be examined.

In summary, it is expected that three general taxonomic
levels of least-upper-bound shared membership will be used

when comparing instances, a superordinate level, a subset
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level below the superordinate level, and taxonomic levels
higher than the superordinates. Pairs of instances should be
responded to in terms of their least-upper-bound shared mem-
berships for similarity comparisons, and at the level imme-
diately below their least-upper-bound shared membership for
difference comparisons. A fourth taxonomic level should
therefore pe used (i.e., distinctions below the level of the
supsets) for the differences between instances that share
membership in a subset.

In additicn, i1t is expected that the extensional sets
described by the features or categories will be adjusted to
meet the demands of particular contexts. Similar to what was
‘found in Experiments 1 and 2, instances should oe incluaed
in or excluded from a category or a feature's description
depending upon the comparison being made. When it is asked
vwhat is the same" about instances, categories and features
should be generally applied as descriptions of both
instances. For example, Ypurse" and Yshirt" might be
described as both being Yworn as part of clothing¥. HWhen
asked “what is differentY about instances, these categories
or features should be used to descripe one of the instances,
while the other instance is excluded from their description.
For example, “purse" and “shirt" might receive "“one is used
to hold items and the other is worn" or Yone is a bag and
the other is clothing¥. In the "what is different" context,
the exclusion of an instance would be based on treating fea-

tures or categories as if they were "exclusive disjuncts"
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(e.q., as if a thing could either be a “bag" or “clothing",
but not both). The instances that are excluded shoulad be
those which are less typically described by a category or
feature. For example, a Ypurse" is a less typical member of
¥clothing" and is less typically described as something that
is Yworn".

Finally, it is predicted that the features used to
describe instances should be primarily functional features,
as was found for the feature definitions in Experiment 2.
For example, 1astances could be compared in terms of their
structural parts (e.g., Ysaws" and “scissors" have
“plades") . Howaver, primarily functional features may be
used for describing instances, as these featufes provide
more general descriptions than structural, physical or loca-
tional features. For example, “used to cut" for "“saw" and
wscissors" describes how these things are used and suggests
their structural and physical similarities (i.e., that they
have ¥Yblades" and should be "sharp"). Similarly, "used to
sit on" for “chair" and ¥Ysofa% describes how they are used
and the potential location of people in relation to these
things. If primarily functional features are found to be
used for instance comparisons, this will indicate that these
features play a central role in describing instances, simi-
lar to their use as membership definitions in Experiment 2.

1n addition, a greater number of structural, physical
and locational components should be found with the greater

specificity of the features, as in Experiment 2. That is,
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the features at lower taxonomic levels describe smaller,
more specific sets of instances, and they should have more
non-functional components. The subset (Permissible) features
most frequently used to describe instances should have more
non-functional components than the superordinate-level
(Obligatory and High Permissible) featural descriptions, ana
the featural distinctions below the subset level should have
more non-functional components than the subset-level fea-
tures. The first finding would be the same as what was founad
in Experiment 2. The latter finding would be an extension of
what was found in Experiment 2, as the level below the sub-
sets was not examined in that experiment. For example,
“saws" and “scissors"Y share the subset, Permissible feature
“used to cut", and may be said to be different because "“one
has 1 blade for cutting and the other has 2 blades for cut-
ting". The elaborated distinctions below the Permissible
features would therefore be pased on the explicit mention of
the instances' other characteristics with their shared sub-
set-level, functional features (e.g., the specifications for
the structural component “blades" with the feature “used to
cut").

Also as an extension of Experiment 2, features from
taxonomic levels higher than the superordinates should be
more purely functional than the superordinate-level fea-
tures. For example, the superordinate-level features “used
in houses% and "transport people" have locational compo-

nents, while a feature such as “used by people" may be only

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



121
functional. However, other types of features from higher
levels may also be used to describe the similarities -of
instances from different superordinates. While the instances
may all have functions, they may not share these functions.
Instead, the instances may be described in terms of the
higher-level similarities that functional artifacts share as
physical objects (Keil, 1979). For example, a Ybed® and a
Yhandkerchief" might be described as being "soft"Y, and a
vtable" and a "truckY could be described as having Yflat
surfaces" or as being things that might be "broken". As
such, the higner-level features may also bte more general
physical, structural or locational features, as these types
of features are descriptive of a wide variety of instances.

fask 1: Instance comparisons
Method

Subpijects. Subjects were 36 undergraduates in lower
division psycnology classes at Hunter and Lehman Colleges of
the City University of New Yorke. All of the subjects partic-
ipated in this experiment as part of their classroom activ-
ity and none of the subjects who participated in this exper-
iment took part in any of the other experimental tasks
reported here.

Stimuli. The stimuli were 36 pairs of instances and are
shown in Table 14. The instance pairs were made up of thne 6
“most" and 6 "least" typical instances of the 4 superordi-
nates used in cxperiments 1 and 2, with 3 additional least

typical instances, Yrefrigerator", "bracelet" and Yplaster"
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Instance Pairs Compared in Experiment 3

Most-Most Most~-Least Least-Least
Iypical Typical Typical
Superordinates Instances Instances Instances
Subset Pairs
Furniture Chair- Desk- Stove-
Sofa Counter Refrigerator
Vehicles Car- Truck- Skates-
Ambulance Wheelbarrow Sled
Clothing Dress- Coat- Necklace-
Skirt Gloves Bracelet
Tools Ruler- Saw- Cement-
Tape Measure Scissors Plaster
Superordinate Pairs
Furniture Bed- Dresser - Rug-
Table Clock Picture
Vehicles Streetcar- Bus- Horse-
Motorcycle Elevator Blimp
Clothing Jacket- Shirt- Apron-
Pants Watch Handkerchief
Tools Hammer- Nails- Hatchet-
brill Soldering Stapler
Iron
Higher Category Pairs
Furniture bed- Table- Stove-
anGee o Truck Handkerchief Elevator
Vehicle bus -~ Car- Blimp-
andeee. Shirt Scissors Apron
Clothing Dress- Pants- Gloves-
andeae Saw Counter Hatchet
Tool Ruler- Hammer- Closet-
andee s Chair Sled Soldering
Iron
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from “YfurnitureY, %clothing" and “tools", respectively. Ihe
additional instances were selected by the same criteria usea
in Experiment 1, Task 1 for the other least typical
instances, and were paired with least typical instances that
they share membership with in contrasting categories of the
superordinates (i.e., "stove", Ynecklace" and “cement").

Each of the instance pairs shared membership at one of
three taxonomic levels, 1) in a subset of one the superordi-
nates, 2) in a superordinate but not in a subset, or 3) at a
level higher than the superordinates (e.g., “functional
artifacts"). Instances were taken to share membership in a
subset if they received the same subset classification in
txperiment 1 or received the same Permissible feature defi-
nition in Experiment 2. The 4 least typical instance pairs
that shared membership in a subset either shared membership
in a subset of a éontrasting category (i.e., Ysports equip-
ment" that are ¥Yrecreational transportation%, “appliances"
that are Yused with foodY, and "buildiné’materials" that
“harden") or shared membership in a contrasting category
that was listed as a type of one of the superordinates in
Battig and Montague's (1969) norms (i.e., Yjewelry" was
listed as a type of “clothing").

l1welve instance pairs shared membership at each of the
3 levels, with 3 types of typicality pairings at each level:
most-most, most-least and least-least typical instance
pairs. Four of each of the types of typicality pairs were

used at each level, one of each type being from each of the
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four superordinates for the subset- and superordinate-level
pairs. For the higher taxonomic level, 2 pairings were made
between instances from each oi the 4 superordinates, 3 most
and 3 least typical instances being used from each of the
superordinates. For the most-least pairs, half were pre-
sented witnh the least typical instance first (i.e., as
least-most pairs).

Procedure. The stimuli were presented in testbooklets,
with one instance pair printed at the top of each page. The
instructions were printed on the first page of each test-
booklet, and were as follows:

wIhe purpose of this experiment is to find out what peo-
ple think is the same ana different about everyday objects.
The procedure will be as follows: when you turn to the first
page, you will see a guestion that asks either "What is the
same about these objects?” or "What is different about these
objects?¥,. On the pages that follow one of these requests,
you will find pairs of object names. For each of the pairs,
I want you to write what is the same about the objects, or
what is different about them, if that was the request that
was made. For example, if the request was “what is differ-
ent" and one of the following pairs is Carrot-Gun, you might
write YOne is a vegetable and the other is made of metal" or
“You eat one and the other is a weapon". Do this for each of
the pairs until you come to the next page with a request on
it. Then write what is the same or different (depending on

the new request) about all the pairs that follow that
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request, until you get to the next page with a request on
it. Follow this procedure until you get to the end.

Note that all of the object names you see are to be
interpreted as objects, not as actions. For example, if you
saw the word “dress", interpret it as the ﬁhing that is worn
and not as the action of getting dressed. Work at your own
pace, and write down the first answer that comes to mind for
each pair. Respond to one pair at a time in the order that
you find them. There are 24 pairs in all. When you are done
reading these instructions, look up so that the experimenter
Knows you're r2ady to start."

Inree sets of stimuli were constructed with 12 instance
pairs in each, and each of the testbooklets contained 2 of
these stimulus sets. Each set was combined with each of the
other two sets, resulting in 3 combinations, and 12 subjects
gave responses for each combination. Each set was presented
in the first nalf in one of its combinations and in the sec-
ond half in its other combination. Each set contained an
equal numper of the 3 types of typicality pairings (i.e.,
most-most, most-least and least-least) which were presented
in a different random order for each set. Each set contained
an equal number of instance pairs from the 3 levels of
shared membership (i.e., subset, superordinate and higher)
which were presented alternately in each set. Each set also
nad an egual numpber of instances from each of the 4 superor-
dinates, and pairs with instances from the same superordi-

nate were separated by at least 3 pairs without instances

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




126
from that superordinate.

Four separate pages were included in each testbooklet,
2 with "What is the same about these objects?% and 2 with
vWhat is different about these objects?" printed on them.
Each of tnese pages was followed by 6 stimulus pair pages.
The Ysame" and “differentY requests were alternated and half
of the testbooklets started with a ¥same" request and the
otner half started with a “different" request. For each
stimulus pair, 12 subjects responded to what is the same
about the pair and 12 subjects responded to what is differ-
ent atout the pair. No time limit was set on the task, and
most subjects completed the task within 25 minutes.
Classification of Responses

Appendix 4 shows the “Ysame" and “different" descrip-
tions received for each of the instance pairs. Alternative
forms of the responses and related responses are shown in
parentheses in Appendix 4. Each response was classified as
being from one of 4 levels of abstraction, 1) “Ybelow the
supset" level, 2) the Ysubset" level, 3) the "superordinate"
level, or 4) "higher" than the superordinate level.

The responses were classified as "superordinate% level
responses if they were the superordinate category labels, or
the superordinates® Obligatory or High Permissible features
identified in Experiment 2 (i.e., the features used to
define mempership in a superordinate that can be taken as
common to all members of that superordinate). “Superordi-

nate" level classifications were also given to categories
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that had peen identified as contrasting categories of the
superordinates in Experiment 1 (e.g., “sports eguipment"),
and to features identified as Obligatory or High Permissible
for these contrasting categories in Experiment 2 (e.g.,
wysed for recreational purposesV).

The responses were classified as Ysubset" level respon-
ses if they were identified in Experiment 2 as Permissible
features for the superordinates (i.e., features used to
define the membership of some put not all members of a
superordinate) or Permissible features for the contrasting
categcries (e.g., Yrecreational transportation" for “sports
equipment"). Categories anad featural classifications that
were identified as supsets of the superordinates in Experi-
ment 1 were also classified as “subset" level responses. In
addition, descriptions not received as instance classifica-
tions or membership definitions in Experiment 1 or 2, that
were more-specific elaborations of contrasting categories®
or superordinates' Obligatory or High Permissible features,
were classified as Ysubset" level responses. For example, an
velevator" was described as Ytransportation within a build-
ing" in contrast to a "busY. As “transportation" is an Obli-
gatory feature for Yvehicles%, Ytransportation within a
building" was classified as a subset-level distinction. Sim-
ilarly, modifications of contrasting categories (e.g. "“win-
ter sports eguipment%) were classified as "subset" level
responses.

Responses were classified as “below the subset" level
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if they were explicit elaborations of Permissible features.
For example, refinements of the Permissible feature “used to
sit on" were used to describe what is different about a
“chairV and “sofa" (e.g., Yone is sat on by 1 person and the
other is sat on by more than 1%). Distinctions within the
subsets of contrasting categories were also classified as
Ybelow subset" level responses. For example, within the sub-
set of Yappliances" that are “used with food%, "“stove" and
vrefrigerator" elicited Yone heats food and the other keeps
food cool"“.

& numper of different types of features were classified
as “higher" level responses. The most straightforward were
categories and features applicable toc all the instances of 2
or more superordinates (e.g., “inanimate objectY, "everyday
object", "used by peoplev and "man-made"). In addition, a
number of features were classified as YhigherY level respon-
ses because they are applicable to instances from 3 or more
superordinates or contrasting categories, though they may
not be applicable to all the members of each of these cat-
egories. For example, Ycan be used during work" was given as
a description of what is the same about “gloves" and “hatch-
etsY, and is applicable to some types 2f “clothing" and
“furniture", as well as all types of “tools".

Qualitative distinctions were also classified as
Ynigher" level responses because of their applicability
across superordinate-level categories. For example, there

were shape descriptions (e.g., Yrulers" and Ychairs" both

- e ——
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have "definite shapes"), sizes (e.g., 2 Yblimp" is "big" and
an Yapron% is “small"), colors (e.g., both a Yhandkerchief"
and a "table¥ “can be white"), general locations (e.g.,
Yphbeds" and “tracksY are %“close to the groundY), general
structural distinctions (e.g., a “dressY and a Ysaw" both
nave an Yedge"), and physical gqualities (e.g., a “table" is
“Yhard" and a “Yhandkerchiefv is “soft"%).

Finally, two types of “metaphoricalY descriptions,
received for wnat is the same about instances from different
superordinates, were classified as Yhigherv level responses
(see Appendix 4). Eor one, there were features that had not
been used to define superordinate memberships which are more
general characteristics related to the superordinates® Opli-
gatory, High Permissiple or Permissible features. For exam-
ple, a Ybus" and a "shirt" were described as the same
because Ypeople get into them" and “they contain bodies”.
These features are related to more specific Permissible and
Obligatory features, "holds passengersY for “bhus" and “Ycov-
exs body" for “snirt". They were classified as Yhigher®
responses because they are general descriptions which can be
applied across the boundaries of the superordinates, and are
“"metaphoricalY because their sense is different for the two
instances they are used to describe.

Ihe second type of “metaphorical" description was a
concrete or literal characteristic of one of the instances
that had a figurative sense for the other instance. For

example, a Ysaw" and a "dress" were described as the same
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because they are both “sharp" and “can cut (a dress by its
'cut® and a saw by its cutting)¥. As these types of decrip-
tions can be generally applied across the boundaries c¢f the
superordinates, they were classified as being generated at a
Yhigherv level. For example, a number of things may be
described as having the concrete, physical quality of being
wsnarp¥, and an even broader set of things can be described
as “sharp" if its figurative sense is included as well
(eege, Yciothing" being “sharp").

When classifying the categories and features, each
response was classified in terms of the set of instances it
is applied to within the taxonomic organization under exami-
nation here. For example, the descriptions for Ychair" and
“sofa% that "one is latger and seats many people" and “the
otner only seats one" were classified as “below subset"
level distinctions under the subset of "“furniture" that is
wused to sit on". ln contrast, “chair" and "“sofa" were also
given the descriptions “Yone is smaller" and Ythe other is
for many peopleY, which were classified as “higher" level
responses. "“Smaller%¥ and Yior many people% may implicitly
refer to a “sofa" being used to seat many people in contrast
to a *chair" being smaller and used for only one person to
sit on. But the actual descriptions “smaller" and "for many
people" can be applied to a number of instances within the
different superordinates. For example, a “ruler" was
described as “small" in contrast to a Y“chair", and a

“streetcar" was described as being "for many people" in con-
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trast to a “motorcycle". The responses were therefore clas-
sified in line with the sets of instances they are commonly
used to describe, so that the taxonomic level of descrip-
tions was consistently identified for each of the instance
pairse.

In addition, features that had not been received as
membership definitions in the superordinates, but which cor-
responded to defining features, were given the classifica-
tions of the features they correspond to. For example, in
contrast to a “stapler", a “Yhatchet" was described as some-
thing that is used to “splitv and “slice" things apart.
These features were classified as “subset" level responses,
as they correspond to the Permissible features %“chop" and
Vcut®.

Each feature and category response was given one of the
4 taxonomic level classifications (i.e., Ybelow subsetY,
Ysubset", Ysuperordinate" or Yhigher"). For the responses to
what is the same about the instance pairs, these were the
final classifications for the responses, as these responses
were all singular descriptions applicable to both instances.
For example, "jackets" and "pants" were described as both
being “clothing that people wear". In some cases, higher
pairs were described by the subset-level features of one of
the instances. These descriptions were classified as “sub-
set" level responses if they were descriptive of the
instances in a literal sense (e.g., you can Ysit on" both a

"ped" and a Ytruck"), but not if they were figurative,
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vmetaphorical" descriptions, as described above (e.g., a
vdress" and a "saw" both being things that Ycan cut%). The
responses were therefore classified in terms of the level
they were generated from, as long as they were applicable to
poth instances in a similar, literal sense and did not
involve higher-level abstractionse.

On the other hand, the responses to what is different
apout the instances were made up of 2 contrasting features
or categories, one for each of the instances. For example,
vjackets" and Ypants" were said to be different because “one
is worn on tne upper pody and the other is worn on the lower
pody". When tne two features or categories were classified
as coming from the same taxonomic level, this classification
was given to tne response as a whole. For example, “worn on
the upper body" and “worn on the lower body" are both Per-
missible features of “clothing%, so their combination in a
difference response was classified as a Ysubset" level
response.

However, difference responses were also made up of fea-
tures or categories classified as coming from different tax-
onomic levels. For example, “closet" and Ysoldering ironV
received “one is a place of storage and the other is an
object that is stored", “storage places" being a subset of
wfurniture" and Ythings that are stored" being a "higher"
level feature applicable to Yclothing", Ytools", etc.. For
all the difference responses with mismatched classification

levels, the lowest taxonomic classification was given to the
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response as a whole (e.g., the response to Ycloset" and
Ysoldering ironY was given a “subset" level classification).

The mismatched responses were assigned the lower taxo-
nomic classifications because the more specific, taxonomi-
cally-lower features or categories serve as reference points
for these difference comparisons. As can be seen in the com-
parison of %“closet" and “soldering iron%, the more specific,
subset characteristic of being a "“storage place" serves as a
focal point which the more general "higherv level feature of
peing “stored" is contrasted to. As such, the mismatched
difference responses were classified in terms of the most
specific information given within these comparisons.

Ihe mismatched classification levels most freguently
occurred for the difference comparisons of higher-level
instance pairs (i.e., instances from different superordi-
nates) » ITwenty nihe percent of the difference responses for
these instance pairs were mismatches, while only 8% of the
responses to the superordinate pairs were mismatches and
none of the rasponses to the subset pairs were mismatches.
The more frequent occurrence ot mismatched levels for high-
er-level pairs is therefore related to the fact that these
instances shar2 only more general, higher-level similarities
and that there is a much broader range of possible descrip-
tions for their difference comparisons (see Appendix U4). As
such, there is a greater possibility for mismatched levels,
as a more specific feature of one of the instances can be

used as a point of reference to which the other instance can
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be contrasted in more general terms. The taxonomic basis for
gene;ating these descriptions will be examined further on.

Finally, some of the responses were classified as "“non-
responses*. These included the following: 1) no response
given for an instance pair; 2) “reversal errors" (i.e.,
descriptions of what is the same about an instance pair when
what is different had been reguested, or visa versa); 3)
responses that were uninterpretable (e.g., "both are per-
taining to metal" for “soldering iron" and %“closet%); &)
responses in which one of the instances had been misinter-
preted (e.g., a Ysled" being described as a "“tool used to
breax wood" in contrast to a Yhammer%); and S) the responses
"nothing¥, "no relationship", or “no similarity" for what is
the same about two instances.

Results and Discussion

1o recaéitulate, the nypothesis for this experiment is.
that instances should be compared in terms of their least-
upper-bound shared membership. For what is the same about
instances, the instance pairs should most frequently be
described at the level of their least-upper-bound shared
membership. aAnd for what is different about instances, the
instance pairs should most fregquently be described at the
level immediately below their least-upper-bound shared mem-
bership.

Table 15 shows the number of "same" and “different"
responses from the different taxonomic levels, for the

instance pairs sharing least-upper-bound memberships at the
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Number of Responses at Different Taxonomic Levels

for Instance Pairs in Experiment 3

Level of Response

Level of
shared Super- Below Non-
membership Higher ordinate Subset Subset Response
“What is the same?"
Subset 5 40 . 89 4 6
Superordinate 23 64 39 4 14
Higher —_33% 14 —235_ —1_ —31_
Totals 81 118 153 9 7i
vWhat is different?"
Subset 26 2 37 64* 15
Superordinate 16 4 92% 18 14
digher _l4 23% 75 16 _1l6_
Totals 56 29 204 98 45

% predicted level of resgponse
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supset, superordinate and higher levels. Kendall's Taus were
performed to analyze the differences in level of description
for the pairs, the levels of the responses (i.e., higher,
superordinate, subset, or below-subset level responses)
peing analyzed as ordinal ranks for their correspondence to
the ordinal ranks of the pairs shared memberships (i.e.,
higher, superordinate, or subset). In this way, the direc-
tionality of tnhe least-upper-bound hypothesis could be
tested. That is, the responses should be from higher taxo-
nomic levels the higher the level of the instance pairs®
least-upper-boand shared membership. For example, for “what
is the sameY about the pairs, higher pairs should be
described at tne higher levels, superordinate pairs should
pe described at the superordinate level, etc. (see Table 15
for the pairs®' predicted response levels). Kendall's Taug
was used for the grouped data with its large number of ties.
The analysis of the descriptions for "“what is the sameﬁ
about the instance pairs was significant, z = 7,61,

p € .001, as was the analysis of the responses to "what is
different" about the instance pairs, z = 4.22, p < .001.
These results support the Yleast-upper-bound" hypothe-
sis for this experiment. As can be seen in Table 15, 5 out
of 6 of the predicted response levels for the different
types of instance pairs were used with a greater frequency
to describe tnose instance pairs. That is, instances were
compared most often in terms of their least-upper-bound

shared memperships. Their least-upper-bound shared member-
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ships were used to describe what is the same about them and
distinctions immediately below their least-upper-bound
shared memberships were used to describe what is different
apout them.

This finding indicates that the taxonomic organization
of information used for defining instance memberships in
Experiment 2 is also used for describing instances in con-
texts where the categories they belong to are not explicitly
mentioned. This taxonomic organization is sensitive to the
context in which the instances are being described, that is,
it is sensitive to which instances are compared in a partic-
ular context and whether a "same" or “"different" comparison
is made. Two additional taxonomic levels were also identi-
fied in this experiment. Higher levels of information were
used most freguently for describing what is the same about
instances from different superordinates, and distinctions
below the subset level were used to contrast instances that
share membership in a subset. The context-sensitive, taxo-
nomic organization was therefore found to extend above the
superordinate level and below the subset level.

lhe only instance pairs that did not elicit a greater
number of responses at the taxonomic level predicted were
the higher-level instance pairs in the "what is different"
condition. A greater number of superordinate-level responses
had been predicted for these instance pairs in this condi-
tion, but a greater number of subset-level responses were

received (see Table 15). As the subset level was the pre-

7
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dicted level of response for the superordinate pairs in thnis
condition, the higher pairs should be described less often
than tﬁe superordinate pairs by subset-level descriptions
and more often by superordinate-level descriptions. A Chi
Square was performed to test these differences, and the dif-
ference was significant, X2(3) = 17.29, p € .001. Major con-
tributions to the Chi Square were made by the larger number
of superordinate-level responses and the smallar proportion
of subset-level responses received for the higher instance
pairs in contrast to the superordinate pairs.

IThis result supports the least-upper-bound prediction
that higher instance pairs are more likely to be described
as different in terms of their respective superordinates.
However, the large number of subset-level responses received
for these instance pairs indicates that their least-upper-
bound shared memoérship at higher taxonomic levels may not
always lead to descriptions at the level of their different
superordinates. One reason for this may be the difficulty in
arriving at snared higher-level distinctions for these
instances. For example, in the difference condition, the
number of “non-responses" was nearly egual for the subset,
superordinate and higher instance pairs (see Table 15). But
in the similarity condition, the number of “non-responses"
differed for tne different levels of least-upper-bound
shared membership. A Chi ‘Square analysis showed this differ-
ence to be significant, X2(2) = 49.04, p < .01, a larger

number of Ynon-resgonses"Y having been received for the
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instances sharing membership at higher levels (i.e., the
levels at which they share simjlarities). Eleven of the
“non-responses" for the higher instance pairs stated that
they had no similarity, whereas only one such response was
given for the supérordinate pairs and none were given for
the subset pairs.

lhe more abstract, higher taxonomic levels may not be
represented as distinctly as the other taxonomic levels and
therefore may not be accessed in the same fashion as the
other levels when contrasting instances. For example, "func-
tional artifacts" is not a commonly-used category distinc-
tion (none of the subjects described instances as "func-
tional artifacts"), so the superordinate-level immediately
velow tnis category would not be accessed for difference
descriptions through the use of this category. On the other
hand, higher-level distinctions may be used as a basis for
contrasting higher instance pairs, but subset-level charac-
teristics that are related to these higher distinctions may
be used to form specific contrasts between the instances.
For example, "bus" and Yshirt" were described as both being
things that are Yused by people" and “contain people"Y, and
were described as different because people “ride in (one) as
passengers" (a subset-level description) and the other is
Yworn" (a superordinate-level description).

Subset-level descriptions may therefore be used to
describe specific contrasts between the higher instance

pairs. This is most clearly seen in the Ymismatched" levels
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of difference descriptions, in which a lower-level feature
of one instance is used as a point of reference for con-
trasting the instances. For example, a “soldering iron" was
described by the higher-level characteristic of being
wstored" in contrast to the subset-level description of a
vcloset" being a “storage place". These mismaiched levels in
the difference comparisons occurred most freguently for the
higher-level instance pairs. Forty one percent of the dif-
ference responses for these instance pairs were mismatches,
in contrast to 18% of the responses for the superordinate
pairs and 12% for the subset pairs. There is a broad range
of possible difference descriptions for the higher instance
pairs, as these instances share only more general, higher-
level similarities. As a result, there is a greater possi-
pility for mismatched levels in the higher pairs® difference
descriptions, witn subset-level distinctions being used to
make these comparisons more specific (see Appendix 4) . The
strategies that would be needed for generating the higher-
level similarities and difference descriptions for these
instance pairs were examined further in a computer implemen-
tation, which is described in Appendix 5.

hnother reason why a greater number of subset-level
responses were given for the difference comparisons of the
higher instance pairs may be that people prefer to use the
subset level for describing instances. That is, while the
general pattern of results indicates that a least-upper-

bound strategy is used for accessing information from within
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the taxonoaic organization, people may prefer to use the
subset level whenever possible. If responses were generated
solely in terms of a least-upper-bound strategy, then no
diferences should be found in the total number of responses
received at the predicted levels in either the “different"
or Y“same" condition. As can be seen in Table 15 though, a
greater number of subset-level responses appear to have been
received in both conditions. For the “what is different"
responses, the differences between the totals 0f the super-
ordinate, subset, and below-subset level responses was sig-
nificant, X2(2) = 140.9, p < .001, and a significant differ-
ence was also found when the higher-level responses were
inciuded with the superordinate-level resgonses,

X2(2) = 66.05, p < .001. In both of these analyses, the
largest contributions to the Chi Square were made by the
greater number of subset-level responses and the smaller
number of superordinate-level responses or superordinate-
and higher-level responses.

In the Ywhat is different® condition; these findings
are at least partially due to the greater number of subset-
level responses received for what is different about the
higher-level instance pairs. But an analysis of the total
number of responses received from the different taxonomic
levels in the Ywhat is the same" condition was also signifi-
cant, X2(2) = 22.1, p < .001, despite the greater number of
responses for the instance pairs at their predicted levels.

In this analysis, the major contributions to the Chi Square

i —— e e o
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were made by the greater total number of subset-level
responses and the smaller number of higher-level responsese.

These findings indicate that the subset level is a
Wpreferred" level for describing instances. It should be
noted that most of the subset-level responses were Permissi-
ble features of the superordinates or their contrasting cat-
egories (see Appendix 4). Permissible features may be pre-
ferred because of their specificity as descriptions. A
number of the Permissible features describe the2 specific
rather than more general functions of the object instances.
For example, the Permissible features Yused for driving“ and
"used for cutting" were given as descriptions of what is
different about the higher-level pair Ycar® and Yscissors'.
Wwhile a Ycar" was also described by the superordinate-level
feature “transportation", “scissors" were not described by
their more general, superordinate-level functions (e.g.,
being "used to make things") . These Permissible features may
be used to describe the higher instance pairs because of
their relations to higuer-level features, as noted earlier
for the subset-level responses in the “different" context.
For example, while all of the instances from the different
superordinates can be described as being “used by peoplev,
the higher-level instances can be described individually in
terms of the particular ways in which they are “used" (e.g.,
for “driving", “cutting", etc.).

It should also be noted that the Permissible features

are more general than the below-subset distinctions (e.g.,
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wscissorsY are “used for cutting cloth¥ and have "2 blades
for cutting"). When describing the differences between two
instanees, it is always possible to elaborate on the Permis-
sible features and generate a below-subset distinction. But
the below-subset level of specificity is only really
required when contrasting instances that share a Permissible
feature (e.g., when contrasting "scissors" to something else
that is “used to cutY, such as a Ysaw"). BAs such, the sub-
set/Permissible feature distinctions may Le preferred as
descriptions of instances because they are the highest level
at which sometning specific can be stated apout an instance.

For the iastances that share least-upper-bound member-
ships at the superordinate and subset levels, the use of
subset-level, 2ermissible features that had not been pre-
dicted for tnese pairs was made possible by the fact that
instances can belbng to more than one subset within a super-
ordinate. For example, wost of the responses to what is dif-
ferent about the subset pairs of “clothing" were, in fact,
other subset Jdistinctions (23 out of 36) rather than the
below-subset distinctions that had been predicted. For exam-
ple, “coat" and “glovesY share the subset/Permissible fea-
ture distinction of being "worn to keep warm", but Permissi-
ble features were also used to describe why they are
different (e.ge., one peing "“worn on the body and arms" and
the other being Yworn on the hands"). Similarly, subset-
level responses were received for what is the same about

superordinate pairs that had not been found to share member-
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ship in a subset in either Experiment 1 or 2. For example,
vdresser" and “clock" are Yfurniture" that are used to “Keep
clothes in%® and “tell time¥, but were described as the same
because they are %used in bedrooms", which is also a subset
distinction within YfurnitureV.

Instances are therefore cross-classified in subsets
within a superordinate, which provides a basis for describ-
ing instances in terms of subset-level distinctions if this
level is preferred for a particular comparison or context.
As illustrated here, Permissible features may bear special
relations to the instances. The relations of these features
to the instances, and how they can be used for determining
subset memberships and generating descriptions (e.g., below-
supset distinctions) within a least-upper-bournd framework,
was examined further in the computer implementation of the
responses generated in this experiment (see Appendix 5).

1he apove findings indicate that a "least-upper-bound"
strategy is the most commonly used strategy for accessing
relevant information, but that this mode of retrieval is not
rigidly adhered to. Ihe structuring of inﬁormation enables
descriptions to be generated from a broader range than a
single taxonomic level. This can also be seen in the number
of higher-level responses received for instances that share
membership at each of the 3 taxonomic levels (see Table 15),
such as the higher-level pair "ruler" and “chair" both hav-
ing vdefinite shapes" and being "hard", and the subset-level

pair Ychair" and "sofa" being different because one is
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vhard" and the other is ¥Ysoft". In the present experiment,
features were classified as taxonomically “higher" based on
their being applicable to broad sets of instances. But these
general features are also related to more specific charac-
teristics of the instances, and are therefore relevant to
more specific comparisons. For example, a "sofa" can be
described as “softY in contrast to a “chair" because it is
more “comfortaole to sit on". In such a context, the
instances' least-upper-bound shared membership can be uti-
lized (i.e., "comfortable to sit on" is a below-subset dis-
tinction under “Yused to sit on"), but additional strategies
would be required for generating the higher-level descrip-
tions (see App=ndix 5).

Adaptation of Norm Descriptions

The flexipile use of features is necessary if features
are used as Ynorms" for describing the instances, rather
than their having "all-or-none" relations to the instances.
it was predicted that the same features would be used to
describe both what is the same and different about an
instance pair. As in Experiment 2, a feature should be used
in a more general sense when both instances are being
described by the feature, and the feature should have a more
delimited sense when one of the instances is being excluded.
In the “"what is the same" condition, both instances should
be described py a teature, and in the “what is different"
condition, the same feature should be used to describe only

one of the instances and the instance that is excluded from
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its description should be described by another feature. In
this way, a feature's more delimited sense would be indi-
cated by stating the feature it is considered an Yexclusive
disjunct" of.

Table 16 shows the features that were used to describe
both what is the same and different about instance pairs. As
two-thirds of the instance pairs received these types of
featural descriptions, the adaptation of features as “norms"
to fit the particular ¥same" or Ydifferent" context was not
an isolated phenomenon. As well, this use of features was
not dependent on the taxonomic level of the comparison being
made, as a nearly equal number of instance pairs at the dif-
ferent levels of least-upper-bound share membership received
these responses.

Of particular interest are the different senses which
the features have when being used to describe what is the
same and different about the instances. In the "what is dif-
ferent" condition, the features they were contrasted to
indicated now they were delimited in those contexts. For
example, “transports people" and vtake you to hospital" were
used to descripe what is the same about a Ycar" and an
vambulance%, out “transports people to a hospital% was used
to describe an Yambulance" in contrast to a “car' being
wused for pleasure, business (many purposes)". As such, by
focussing on the more exclusive use of an “Yambulance", the
sense of only being used to “transport people to a hospital"

was contrasted to the more diverse ways in which a Ycar" can
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Table 16

Responses Received as Both What is the Same and Different
about Instance Pairs in Experiment 3

wWhat is the same?V ¥What is different?"
Subset Pairs
Chair/Sofa
“Sit on & recline“ ¥Sit on only/Can sit on & lie
on¥
Desk/Counter
“yYrite on", YWork on"“, vYrite on/Eat on%, “Implies
vUsed for work purposes“, work/Has no drawers"
YHave drawers"
Stove/Refrigerator
vised in the preparation of “Cook or prepare food/Put
food", “Food passes in & things in it to Kkeep cool &
out of them" fresh", “Cook on/Take food
out of"
Car/Ambulance
“Transport people", "“Take wCarries peopi2 to & from
you to hospital" where they're going/Carries

ill or dying people to a
hospitalY, “Used for
pleasure, business (many
purposes) /Transport people
to a hospital"

Skates/Sled
*Glide on them% YRoll/Glide"
Saw/Scissors
“Used to cut objects", vUsed to cut objects/Used to
"Used for cutting cut more fragile materialsV,
materials" YUsed to cut wood, metal or
trees/Used to cut paper or
material"
Cement/Plaster
“Used in fixing walls" YMaterial used for floors &
sidewalks/Material used for
walls"
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Table 16 (continued)

Superordinate Pairs

: Bed/Table

YSurfaces objects placed on YRest body on/Put things on%,

top of%", "£at on" "Used to sleep in/Eat on"“
Kug/Picture

“Found in living room & “Placed on floor/Hung on

hung on wall" wall"
Elevator/Bus

%“Transport people from one vTransports people from one

place to another™ place to another/Transports

people to different floors
in a building"

Horse/Blimp
“Fly in the air" “Animal/Object that flies"
Shirt/Watch
“Worn on the upper body" YHorn on ugpper part of body/
Worn on wrist"
Apron/Handkerchief
“Used to keep clean (from *Used for cgetting dirty/
cooking & nos=)%, “Worn as Used for keeping clean",
part of clothing¥, vIs worn/Fits in pocket",
YGarments to wear" YWJear/Don't", "Wear/ Used at
randon"
Hammer/Drill
“Use in fixing things & can YHammer with/Make holesY,
use to make holesV YHit down on/Make holes"

Soldering Iron/Nails
viijold items together" “"Fuse metal together/
Hold objects together"

Hatchet/Stapler
“Cut into (woold, paper)" “Slices things apart/Puts
things togetherv,“Chop
things/Staple things"
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Table 16 (continued)

™)

vynat is the same?" “iWhat is different

Higher Pairs

Bed/Truck
vYSupply sleeping areaV, “Sleep in/Ride around inv,
“lLie aown in" *"Sleep on/Ride inY,
“Lie on/Used for driving%
Car/Scissors
“Cut things off" YUsed to travel/Used for

cutting objectsY, %You drive
in/You use to cut things®

Blimp/Apron
wFloat in air" “Flies in the sky/Worn",
"Flies in the sky/Cloth wornV

Dress/Saw
YHandled by humans", “Can “Worn/Handled", “Io be worn/
be sharp", “Can cut (dress Sharp object", "“You wear it/
by its 'cut!, saw by its Used for cutting"
cutting) "
Counter/Pants
YHold items (Put something YHold goods/Hold people¥,
on, in pockets)" “Put things on/Clothing
person wears"
Gloves/Hatchet
“Used by hands" wCover hands/Used by hands"
Ruler/Chair
“"Measure for parpose", -"lsed to measure/Used for
“"Measure a room with sitting"
either one%
Hammer/Sled
“ToolsY, “Made of metal", “Tool/Toy", YMade of metal/
YMade of wood" Made of wood"
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be used.

While features were delimited in the difference condi-
tion, features that are commonly used to describe one of the
instances were extended to the other instance in the simi-
larity condition. For example, “hammer" and "drill¥ were
describped as different because one Yhits nails* and the
other “makes holes", but were described as the same because
you use them "in fixing things and can use them to make
holes". In such cases, the use of features as "norms" for

. instance to be described by a feature (i.e., a "hammer" can
be used to “make holes"), even though the instance may not
be typically described by that feature. Ihe “"metaphorical"
responses for higher-~level pairs also involved this type of
extension process. For example, “dress" and "sawY were
described as things that Ycan be sharp¥ and Ycan cut (a
dress by its 'cut® and a saw by its cutting)", and “car" and
wscissors" were describeé as things that Ycut things off".
In both of these cases, the features are extended to include
both instances by using the figurative sense of the fea-
tures, resulting in a metaphoriéal similarity rather than a
concrete likeness shared by the instances.

As can be seen in Table 16, the instances that were
excluded in tne “what is different" condition were nearly
always the instances that are less typically described by
the features. That is, a “hammer" is less typically

described as being used to "make holes", an “ambulance" is
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more typically described as being used to “transport people
to a hospital" than a “car“ is, etc.. As such, when the fea-
tures are extended to both instances in the similarity con-
dition, instances that are less typically described by the
features are included in their description. These processes
are similar to the inclusion and exclusion of categories®
less typical instances. 1n Experiment 1, Iask 2, less typi-
cal instances were found to be excluded from the superordi-
nates more often than other instances, when the superordi-
nates were contrasted to features or other categories that
could describe these instances. In Experiment 2, less typi-
cal instances were more likely to be considered members of
the superordinates, if their membership was being defined
along witn a more typical instance (this being like a simi-
larity comparison between a more and less typical instance).

Features were therefore found to be used as “Ynorms",
which can bpe extended to describe instances or delimited to
exclude instances, depending upon the context they are used
in. Along with the other flexible uses of features (e.g.,
tnhe use of Permissible and higher-level features), these
findings indicate that the taxonomic organization of infor-
mation is not used in an Yall-or-none" fashion. Rather, fea-
tures and categories are used to describe instances based on
whether their descriptive potential suits the needs of par-
ticular contexts.

Feature Classifications

Finally, the classification of the features from the
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different taxonomic levels was examined, that is, whether
the features used to describe instances were “functional“,
wstructural", “locational", “physical" or some other classi-
fication. It was predicted that the superordinate- and sub-
set-level features would be primarily YfunctionalY features,
having more only-functional and dominantly-functional clas-
sifications. As well, a larger proportion of the more spe-
cific features should have subordinate functional classifi-
cations and classifications without a functional component
(e.g., subset-level features being more sgecific than super-
ordinate-level features), as the other components are appli-
cable to swmaller sets of instances. The below-subset fea-
tures identified in the present experiment should also be
primarily functional, but should have more subordinate func-
tional classifications and classifications without a func-
tional component than the subset-level features. On the
other hand, higher-ievel features may be functional (e.g.,
vused py peoplev) but may also include a number of features
without a functional component that were used to describe
the general physical, structural and locational characteris-
tics of the instances. The classifications of the features
received in the present experiment will be based on how the
features were classified in Experiment 2, Task 2.

Table 17 shows the number of different types of fea-
tures from each of the taxonomic levels that were used to
describe tne instances. Chi Squares were performed on each

of the 4 levels. Both the superordinate- and subset-level
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Table 17

Number of Features from Experiment 3
Classified as Functional

Classifications
No
Taxonomic Only Dominant Subordinate Functional
Level Functional Functional Functional Component
Higher 9 61 47 98
Superordinate 50 93 5 4
Supset 108 304 55 4y
Below Subset 12 117 30 20
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features showed significant differences in their classifica-

tions (for the "superordinate" level, X2(3) 142.48,

p < .001, and for the “subset¥ level, X2(3) 342.54,

p = <.001). The principal contributions to the Chi Sguares
were made py the larger number of dominantly functional fea-
tures and the smaller number of features with subordinate
functional classifications and without functional classifi-
cations. The below-subset level classifications were also
significantly different, X2(3) = 159.17, p < .001. Similar
to the superordinate- and subset-level features, major con-
tributions were made to the Chi Sguare by the largsr number
of dominantly functional features and the smaller number of
features without functional classifications. However, a
major contribution was also made by the small number of only
functional features at this level. An additional analysis
was therefore performed on the only and dominantly func-
tional features versus the features with subordinate func-
tional classifications and without functional classifica-
tions at this level. This difference was significant,

X2(1) = 33.98, p < .001.

These findings indicate that the superordinate- and
subset-level features used for comparing instances were pri-
marily "functional" features, similar to the Obligatory,
High Permissible and Permissible features used to define
memberships in Experiment 2 (see Table 12). Also similar to
Experiment 2, a difference was found between the superordi-

nate- and subset-level features, which is related to the
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subset-level features being more specific, X2(3) = 17.84,
p < .001. Major contributions to this Chi Square were made
by the smaller proportion of subset-level features that were
only functional ana the larger number of subset-level fea-
tures that were subordinately functional and were not clas-
sified as having a functional component.

Rs an extension of the findings in Experiment 2, below-
subset level features were also found to be primarily func-
tional, but with fewer responses that were classified as
only functional. This is related to the greater specificity
of the features below the subset level. lhe difference
between the subset and below-subset levels was significant,
X2(3) = 19.89, p < .001, major contributions to the Chi
Square being made by the suvset level's larger number of
only functional features and the below-subset level's larger
proportion of subordinately functional features.

The classifications of the Yhigher" level responses
were also found to be significantly different,

X2(3) = 75.52, p < .001, but with a different pattern of
dominance than the other levels. The major contributions to
tnis Chi Sguare were the larger number of features without
functional classifications and the smaller number that were
only functional. As such, the features used to describe
instances at this level were not primarily functional,
unlike the feature responses from the other levels. This
finding does not fit the pattern found in ExperimentAz of

more general features (i.e., features applicable to larger
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sets of instances) being more dominantly or only functional.
An analysis of the differences between the higher- and
supercrdinate-level responses was significant,

X2(3) = 143.82, p < .001, the principal differences being
the larger proportion of higher-level features with no func-
tional classification and the smaller proportion of these
features that were only functional.

The ¥YfunctionalY pasis of features, and the addition of
otner components to this functional basis with the increased
specificity of features, was therefore found to exist at and
under thne level of the superordinates. For example, ifor
"tools",'the superordinate-level feature “used to construct
things" was classified as Functional, the subset-level fea-
ture Yused to cut" was classified as Functional-Physical,
and the below-subset level feature Yone cutting edge¥ was
classified as Structural-Physical-Functional (see Appendix
3). This functional basis for comparing instances when the
categories they belong to are not mentioned is als> the same
as that used for defining the instances® memberships in the
superordinates when tne superordinates are explicitly
referred to. As such, primarily functional descriptions will
be generated from within the taxonomic organization found
here, as long as instances are described at or under the
superordinate level.

Ihe use of functional features for comparing instances
is also related to their suitability as “norm" descriptions.

That is, whether or not they are used to describe an
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instance can depend on whether or not a person views them as
applicable to an instance, as well as the sense in which a
person wishes to use them as descriptions. For example, a
vdesk" and “counter“ were described as different because one
is used to “write on¥ and the other is used to “eat on", but
these instances were also described as both being used to
vwyrite onY for what is the same about them (see Table 16) .
As such, instances can be described as having a particular
function if tney have the potential to fulfill that func-
tion, but they may be described as having a different func-
tion, especially if an instance is more typically used for
another function. Other types of features may also be sub-
ject to similar interpretative processes, based on how the
instances are typically perceived (e.g., “Ydesk" and
vcounterY were described as both having Ydrawers", and a
¥Ycounter" was also described as not having “Ydrawers"). But
functional descriptions have a greater degree of flexibil-
ity, as they depena on how people may use things rather than
the properties that objects may or may not have indepen-
dently of people.

Further support was also received for the specificity
of descriptions being related to the addition of other com-
ponents to the functional base. Each level below the super-
ordinate level was tound to provide more specific elabora-
tions of tne level above it. For example, Ytools" can be
generally described as being “used to construct things", and

at the subset level, they are described in terms of the spe-
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cific ways they are used when Yconstructing" things (e.g.,
vmeasuring" and “Ycutting"). These more specific functions,
in turﬁ, entail certain physical and structural characteris-
tics (e.g., being ¥“sharp%) which are not directly related to
the more general functions. At the below-subset level, com-
ponents are added to the subset-level functions to provide
even more specific descriptions (e.g., measuring Y12 inches"“
or %72 inches", and having "1 blade" or "2 blades" for cut-
ting) . As such, if two instances share a least-upper-bound
membership in a superordinate or subset, then their featural
descriptions will be primarily functional, and the distinc-
tions immediately below these levels will provide more spe-
cific descriptions of the instances based on elaborations of
their shared functions. The relations that the instances’
functions bear to the instances®' other characteristics
(e.g., being Ysharp" and having ¥Yblades") and how these
relations are used for generating descriptions will be
described furtner in Appendix S.

The higher-level features, on the other hand, provide
an interesting contrast to the features at and below the
superorainate level, as the higher-level feature responses
were not found to pe primarily functional. There were 2
principal types of classifications that differentiated the
higher-level responses from those of "the other levels. One
was their classification -as Yphysical" or “structural¥. The
otner was that a number of these features received a total

score of 6 1/2 or less out of a possible 9 for any one of
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their classifications in Experiment 2, Task 2. In that task,
9 judges classified each feature. A score of 1 was given for
any classification that a judge gave a feature, unless a
judge ranked or qualified a classification as having a sec-
ondary status for a feature, in which case the classifica-
tions were given a score of 1/2 for the feature.

For the present examination, the scores for a feature's
vphysical" and “structural" classifications were added
together, if neither of these classifications received a
total score greater than 6 1/2. For example, Yhas a sur-
face" received a total score of 5 for its béing “physical"
and a score of 4 for being Ystructural", so that the total
Physical and Structural score for this feature was 9. This
was done because a number of features were classified as
both physical and structural, but the judges often gave one
of these classifications and not both. These classifications
were therefore interrelated. By adding the scores for these
physical and structural classifications, it was possible to
distinguish them from the other classifications that
received scores of 6 1/2 or less. Features such as "has a
surface" were therefore included with the Physical and
Structural features, rather than with the features that
received scores of 6 1/2 or less for any one classification.

Table 18 shows the number of features from the differ-
ent levels testea in Experiment 2, Task 2 that were either
Physical and/or Structural, or had a score of 6 1/2 or less

for any single classification. The number of Physical/Struc-
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Table 18

Number of Features from Experiment 3
with Physical/Structural and Other Classifications,
and Scores Less Than 6 1/2

Classification Types

Taxonomic Physical/ Score Total
Level Structural <6 1/2 “Otherv= Tested
Higher 44 24 41 79
Superordinate 3 6 14 68
Subset 16 15 29 117
Below Supset 4 1l 3 10

¥ “Otner" classifications generated by the judges in
Experiment 2, Task 2 (e.g., "Affective" or ¥YCultural")
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tural features shown in Tabie 18 includes those that had
scores greater than 6 1/2 for either a Physical or Struc-
tural classification, as well as those for which the Physi-
cal and Structural scores were added together, as described
above. These features also include those that received mul-
tiple classifications (e.g., Physical-Structural), with the
order of dominance of the classifications being determined
py the total scores for these classifications (see Appendix
3).

As can be seen in Table 18, the majority of the higher-
level features (83.5%) were accounted for by these two types
of classifications (i.e., Physical/Structural, or scores of
6 1/2 or less). In contrast, a smaller percentage of the
features from the other levels (24.1%) are included in these
classification types. Wnile the higher-level fzatures were
not found to be primarily functional, both of their predomi-
nant classification types are related to their more general
or abstract nature- For one, the physical and structural
features are general characteristics applicable to broad
sets of instances. For example, as can be seen in Appendix
3, there were Physical features (e.g., Yguiet" and “hard%),
Physical-Structural features (e.g., "flat% and “rigidv),
Structural-Physical features (e.g., "have definite shapes")
and dominantly physical or structural features with subordi-
nate functional classifications (e.g., "Yunbreakable" which
was classified as Ehysical-Structural-Functional). In con-

trast to the more specific features from lower taxonomic
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levels that received similar classifications (e.g., Yhave
legs" and “number of wheels" were classified as Structural-
Physical), these higher-level features do not jelineate spe-
cific sets of instances, but can be used to describe a
variety of instances within tne different superordinates or
their contrasting categories.

Secondly, the higher-level features that received a
score of 6 1/2 or less for any one classification (e.g.,
vessential® and Ypractical%) are more general descriptions
because of their more abstract nature. On one hand, a score
of 6 1/2 or less could indicate that it is harder to arrive
at a consistently agreed-upon classification for these fea-
tures. However, for all but 3 of the higher-level features
with scores of 6 1/2 or less, the juages in Experiment 2,
Task = gave “other" classifications of their own. OJverall, &
larger proportion of the higher-level features (51.9%) than
the features from the other levels (23.6%) received “other"
classifications (see Table 18). As such, the the higher-
level features may have been harder to classify in Experi-
ment 2, Task 2 because the judges had not been provided with
these other classifications, and had to generate them them-
selves.

Most of these classifications referred to how people
may relate to things in ways other than how they may use
them. For example, the judges classified higher-level fea-
tures as YAffectiveY, “Personal', "CulturalY and “Social/eE-

valuative" (see Appendix 3). These classifications were
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given to features such as ¥Yfun", “dangerous", “luxury",
vessential?, and “practicalY. Similarly, one of the judges
used tﬁe classification YFeature of StateY, which they
defined as a person's belief about an object in relation to
themselves that need not be functional (e.g., Ywould hurt
someone%, “self-motivatedY and “luxury“).

As can be seen, these classifications refer to the fea-
tures' less concrete characteristics which are based on how
people may respond to things (e.g., "Affective") and the
values or judgements that may be applied to an object (e.g.,
vSocial/Evaluative" and “Culturalv) . Along these lines,
otner classifications were given that can involve people's
judgements, but may also be considered to be characteristiés
of the objects themselves. For example, "stronger" was clas-
sified as a “Relative StateY, and "longer" was classified as
vTemporal" as well as YPersonalv. Finally, this role of
human judgements is also related to higher-level physical
and structural features. ror example, “cold" and “heavy"
were classified as Physical and “PersonalV.

ks such, the higher-level features primarily describe
people's experiences of objects and the more abstract ways
in which people relate to things. The physical and struc-
tural features describe ways in which objects are perceived,
which can be subject to a person's judgement, and the high-
er-level features with other classifications describe peo-
ple's affective reactions to objects, as well as the per-

sonal and cultural values of objects. These features also

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



164
provide a basis for the general “ontological' descriptions
of things as "“physical objects", "solids" or “functional
artifacts" (Keil, 1979). This is especially true of the
physical and structural features. But these higher-level
features are similar to tne functional descriptions of
objects, in that they are based on how people relate to
things. People can therefore ascribe these features to
things in terams of how they relate to them, as well as using
the features to describe the ontological characteristics of
th.ngs. In this way, the nigher levels may serve as a more
general extension of the functional basis for featural
descriptions found at and below the superordinate level.
ummary

A taxonomic organization of information was identified
in the present experiment which is used for comparing
instances when tne categories that instances belong to are
not explicitly mentioned. Categories and features were
retrieved pased on the context of the comparison being made.
The two contextual determinants were whether a Ysame" oI
vdifferent" comparison was being made, and the least-upper-
bound shared memberships of the instances being compared.
This taxonomic organization was therefore found to have a
general utility for generating descriptions of instances, as
the same organization had been used for generating member-
ship definitions in Experiment 2, and the two additional
taxonomic levels igentified in this experiment (i.e., higher

than the superordinates and below the subset level) were
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natural extensions of this organization. In addition, it was
found that the featural descriptions used when comparing
instances were generated from the same ¥Yfunctional' basis
tnat had been used for defining membershigse.

wWhile a general least-upper-bound strategy was used for
retrieving contextually-relevant information, relevant
descriptions were also generated by othexr means. For one,
general higher-level features were used to describe
instances that shared membership at each of the taxonomic
levels, indicating that these features may be derived as
descriptions in any context, based on the more specific
relations that pairs of instances have. As well, it was
founa that supset-level, Permissible features were preferred
as descriptions of instances, as they describe the instanc-
es' particular functions. Finally, further support was
received for instance set relations not being represented in
an vall-or-none" fashion within the taxonomic organization,
as features were fliexibily adapted as “norm" descriptions to
meet the demands of particular contexts, the same features
being used to describe both what is the same and different
apout two instances. As such, the relations of features to
the instances they can describe must be represented in terms

of their potential to describe these instances, rather than

their having fixed, “all-or-none" relations to the
instancese.
These findings indicate that natural category informa-

tion is taxonomically organized such that it can be accessed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permiss.io"r‘];



166
by a general strategy to meet the demands of particular con-
texts (i.e., Dy a least-upper-bound strategy), but that the
relations witnin this organization must also be able to sup-
port a broader range and flexible generation of descrip-
tions. In a computer implementation of the responses
received in the present experiment, these relations were
more closely examined (see Appendix 5). In this implementa-
tion, relations were specified in the knowledge base by not-
ing how specific strategies. would use them to retrieve
information for different contexts. In particular, “obliga-
tory" and VYpermissibie" relations were used so that descrip-
tions could b2 generated in line with their potential suit-
ability for a context, as these relations allowed
descriptions to be flexibly adapted to meet the demands of
specific contexts. The present experiment and the computer
implementation therefore support the theoretical perspective
that natural categcry information is organized in terms of
its use, as categories, features and instances need to be
accessed in terms of their potential relations rather than

in terms of fixed relations.
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In these experiments, it has been shown that people
adapt their descriptions of category members to fit particu-
lar contexts. Most importantly, the same category or feature
description can be said to be true of an instance or not,
with the asserted or negated descriptions of instances being
actively generated to suit different contexts. This finding
indicates that natural category knowledge must be repre-
sented in line with its different potential uses, as each
description serves a particular function within a specific
context.

The nature of these descriptions suggests that a broaa
aiversity of relations must be represented to support all
the ways this information can be used. For one, categories
and features cannot have sinéular vall-or-none¥ relations to
the sets of tnings they are used tp describe. In contrast to
a classical logical model of representation, features are
not used as necessary and sufficient determinants of cat-
egory memberships. In some cases, the same features that are
used to define the category membership of an instance are
also used to describe the ingtance when it is being excluded
from the category. Features are thus generated as “defining"
an instance's membership if the instance is considered to be
a member, which can depend on the context in which its mem-
bership is being considered. As well, an instance can be
excluded from a feature's description by contrasting that

feature to otner features that are used to describe the
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instance. Given these findings, the relations that are rep-
resented petween categories, features and instances can not
pe forﬁally delimited.

Instead of a strictly logical structure, the diverse
ways in which things are described may reflect how the world
is structured. As found here, the features used to define
category memberships reflect the “family resemblances" of
instances within these categories, similar to the “family
resemblance" structures that were found when people 1list the
properties of objects (Rosch and Mervis, 1975). How features
are used to describe things may best be viewed in terms of
the properties of objects in the world, and which of these
properties are focussed on in a particular context.

However, the organization of natural category knowledge
cannot pe solely determined by the objective structure of
the environment, as the descriptions that objects are given
are not wholly determined by the properties of objects. For
example, an opject may be objectively described as being
vwused to put things on" because it has the property of a
vflat top" or “surface"v. But having this property will not
determine whether the object is given this description in a
specific context. For example, a Ybed" may fit the descrip-
tion %used to put things on", but in contrast to a “table"
will be described as used to “rest on" or “Ysleep in" rather
than used to "put things on". The information that is
accessed as relevant within a particular context must there-

fore be open to interpretation and cannot be simply deter-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



169

mined by wnether or not an object has specific properties.

The flexible generation of descriptions would seem to
reqguire that a vast number of relations be accessible, if
descriptions are generated to fit any number of different
contexts and are not constrained by either a logical struc-
ture or a structure given in the world. But an organization
of knowledge does not necessarily need to represent rela-
tions between categories, features and instances in terms of
fixed or analytic specifications (e.g., as weighted values
Or necessary conditions). Such specifications would be of
little use for arriving at descriptions that are flexibly
adapted to fit particular contexts, as they would have to be
negatea or overliooked in a number of cases. Instead, only
seneral relations may need to be represented. More general
relations would simply indicate the different paths that
might be taken to arrive at a relevant description, based on
how information is most commonly used or asserted. These
relations would not be invalidated by their negation in par-
ticular contexts, as their general nature would indicate
that they may be used in a wide variety of other contexts.

With this perspective in mind, a deontic model of
Kknowledge representation was developed, which was supported
by the research reported here. In Experiment 1, Task 2, com-
monly-asserted relations between features and superordinate
categories were identified, based on the features®' potential
applicability to mempbers of the superordinates. In Experi-

ment 2, the features were found to be used to define membe;-

ey S
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ships in superordinates based on their commonly-asserted,
potential relations to the superordinates, the features
being either Obligatory, High Permissible, Permissible or
Impermissible deontic “norms% for the superordinates.

The pest example of how these potential relations are
used was seen with tne High Permissible norms. In Experiment
i1, Task 2, some of the members of the superordinates were
said not to be described by the superordinates® High Permis-
sible norms, in contexts where subjects were asked to con-
trast these features to the superordinates. For example, in
response to ‘tne gquestion VYAre all types of tools things used
to build?v, a Ysaw" and an Yax" were said to be Ytools" that
are not “used to puild", as they are used to “destroy" or
vtake things apart¥. But the High Permissible features were
also used to define the memberships of the same (or similar)
instances in the superordinates, as fhese features can
potentially describe all members of the superordinates
(e«ge., a Ysaw" and a “hatchet" were defined as Ytools"
because they are “used to build"). The relations of features
to superordinates are therefore based on a feature's poten-
tial to describe Yall" members of a superordinate (i.e., the
Obligatory and High Permissible norms) or “some" of a super-
ordinate's meabers (i.e., the Permissible features).

As the features were used to define memberships in the
superordinates, these features are explicitly related to the
superordinates. In contrast, the features that are Impermis-

sible norms for the superordinates are not related to the
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superordinates. Instead, these features are related to con-
trasting categories of the superordinates. But this does not
mean that the Impermissible norms for the superordinates are
features that are impermissible for members of the supercr-
dinates to “Yhave". Rather, features are related to catego-
ries in terms of their use as commonly-asserted descriptions
of category memberships. For example, types of “clothing"
are not said to pe Yclothing¥ because they are Yused when
cooking¥. But this feature does describe types of "clothing"
that are aiso “kitchen items" (e.g., an “apron").

1his structuring of information is therefore taxonomic,
as the features are associated with specific categories and
subsets of the categories. In Experiment 1, more typical
members of the superordinates were categorized more often
than less typical members as belonging to the superordinates
and subsets of the superordinates, and were also classified
more frequently by the superordinates' features. The less
typical instances, on the other hand, were classified more
oiten as belonging to contrasting categories of the superor-
dinates and by features associated with these contrasting
categories (i.e., Impermissible norms for the superordi-
nates) .

1his finding indicates that instances are most fre-
quently described in terms of their “family resemblances",
as the Impermissiple norms that are used to describe the
less typical instances are features that these instances

share with members of contrasting categories. The less typi-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



172
cal instances can be described as members of the superordi-
nates, as seen in Experiment 2, when their memberships in
the superordinates were defined by features that describe
all members of the superordinates {(i.e., the superordinates’
Obligatory and High Permissible features). But when the
superordinates are not mentioned, as in Experiment 1, the
less typical instances are more commonly described in terms
of contrasting categories and the Impermissible features
that are norms for these contrasting categoriese.

This dynamic allows the taxonomic organization to be
accessed to meat the demands of particular contexts. As
found in Experiment 3, instances are most frequently com-
pared in terms of their least-upper-bound shared memberships
(i.e., at the subset or superordinate levels, or at higher
levels if mempership is not shared af the sudperordinate
level) . As such, a superordinate?’s feature norams will be
used to describe a less typical instance, when the instance
is compared to another mempber of the superordinate that it
does not snare a contrasting category membership with. For
example, the less typical members of "“furniture", “Yrug" and
Ypicture®, were described as similar because they are
“opjects in homes" and "decorate houses", which are Hign
Permissible features of “furniture". Similarly, "“apron" and
vhandkerchief" were described as similar because they are
wyorn as part of clothing", though they were described as
different because one "is worn" while the other "fits in a

pocket¥. As such, the taxonomic organization provides a use-
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ful pbasis for generating norm descriptions that are suitable
to particular contextse.

The taxonomic organization identified in the present
experiments indicates the level of specificity at which
instances are most likely to be described. For example, if
instances share membership in a subset, their similarity
will be described in terms of this subset and their differ-
ences will be described in terms of more specific distinc-
tions within the subset. But it should also be noted that
each level of description need not be explicitly represented
by taxonomic relations. In the computer implemantation of
the responses received in kxperiment 3 (see Appendix 5),
supset-level descriptions were frequently not arrived at by
identifying subpset categories with subordinate relations to
superordinates (e.ge, a Y“carpentry tool"% being A-Kind-0f
¥tool"). Instead.‘the subset level was accessed most often
through tne norm relations of features to the instances and
their superordinates. For example, Ycutting" was represented
as Obligatory for YsawsY and “scissors" and Permissible for
“tools". "Saws" and “scissorsY were therefore described as
things that are "“used to cut", which is a subset distinction
within “toolsY. Ip addition, the below-subset-level descrip-
tions were not represented as distinct features or catego-
ries, but were generated by combining the subset-level fea-
tures with otner relevant information from within the
instance frames (e.g., the number of "blades" that Ysaws"

and Yscissors" have for cutting; see Appendix 5).
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1he generation of relevant set distinctions within the
taxonomic organization may be arrived at through featural
relations as well as through explicitly-represented taxo-
nomic relations. The use of features to describe sets of
instances was found to be a common practice, as a majority
of the instance categorizations received in Experiment 1
were feature classifications (e.g., “things that are wornV).
In addition, feature classifications can be used to generate
sets of instances, as seen in Experiment 1, Task 2. For
example, a rather diverse set of Ythings used to keep warm"
were listed tnat are not "clothing" (e.g., "heaters", “the
sun¥%, VYcoffee"Y, etc.).

As the feature norms and categories do not have all-or-
none relations, the features provide an important basis for
instance-set manipulations. For one, the instances in some
categories are more closely related to each other, owing to
the features that are common to these categories. For exam-
ple, v“furniture" and “appliances" are both “used in houses",
and Yclothing" and Yjewelry" are both "worn'. Because of
these shared features, types of "appliancesY can be consid-
ered members of “furnitureY, though less typical members,
and pieces of "jewelry" can be considered "“clothing". But
the determination of these memberships depends on the con-
text, as these instances can also be excluded from Yfurni-
ture" and Yclothing" in light of their membership in the
contrasting categories "“appliances" and “jewelry" (Experi-

ment 1, Task 2).
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The manipulation of instance sets to fit particular
contexts also corresponds to other recent findings on the
effects of context. Roth and Shoben (1983) found that sub-
jects alter their judgements of the typicality of instances
in line with the descriptions that are mentioned with cat-
egories. For example, in response to a sentence about drink-
ing a "“beverage" during a midmorning break, “coffee" and
vwtea" were judged to be good examples, while “coffee" and
vpilk" were judged to be good examples, and “tea' a poorer
example, of "pbeverages" to have with donuts in the morning.
Sets of instances are therefore delineated and judged mocre
typical in line with the descriptions given in a particular
conisxt (e.g., the supset of Ybeverages" that one “drinks"
during a Ymidmorning preak", or the subset that one Ydrinks"
with Ydonuts in the morning%). Similarly, Barsalou and
Sewell (1984) found that subjects altered their typicality
judgements to fit different points of view, such as the
points of view of a housewife, businessman or hippie. People
can therefore change their perspective of a category to fit
different stereotyped points of view and particular con-
texts.

These findings demonstate that natural category knowl-
edge must be organized to fit its differemnt uses. This per-
spective is in line with Wittgenstein's (1953) original
description of "family resemblance" structuring. He saw fam-
ily resemblances as being the result of how we use words and

refer to things in particular contexts. As he illustrated,

. ——y
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we refer to concepts by using examples to indicate what we
mean. Rather than concepts having formal, well-bounded defi-
nitions, the examples indicate how we intend the concept to
be taken. All of the examples of a concept that can be used
in dif ferent contexts may therefore only bear family resemb-
lances to eacn other, rather than having any features that

' are necessarily common to all. As the examples or instances
of a category correspond to the meaning of that category in
a specific context, concepts do not need to be well-defined
or bounded to make them usable, though boundaries can be
drawn for special purposes.

As found here, the meaning or sense that features are
given can also be basea on the instancss and/or categories
that are referred to in particular contexts. Along these
lines, it is of interest that kittgenstein did not use the
feature “play" when illustrating the family resemblances of
vgames" (though he repeatedly referred to how we use words
when we %play" the "language game"). This feature can be
used to describe alil types of "games". But the meaning that
this feature has varies when being used to describe differ-
ent “games". For example, how we Yplay" chess is different
from how we Yplay" ring-around-the-roses. The different
senses in whicn these games are Yplayed" are related to the
family resemplances of games (e.g., games played “competi-
tively" or for Yamusement"). Which games are referred to as
being "“played" can determine the sense in which the feature

vplay" is intended to pbe taken. In addition, all activities
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that involve '“play" do not necessarily have to be "Qames".
Nor may there be any features that "pléy“ could be combined
with to provide sufficient criteria for determining fixed
boundaries for the concept "“game" (e.g., activities being
“structured" or having ¥Yrules"). One may “play" while writ-
ing a computer progranm, but this does not necessarily make
this activity a game.

khile the feature ¥Yplay"Y can be used to describe all
types of games, this feature does not necessarily have to be
true of all games in all cases. This is so because features
are used as deontic “norms" for describing category members,
and deontic norms are generic assertions rather than charac-
teristics that must necessarily be the case. As described by
Wwright (1963), a generic proposition has Ya truth-value only
that is, when it becomes ‘instantiated® in an individual
proposition" (pe. 23). Given the generic norm relations of
features to categories and instances, featural descriptions
can therefore only be validated by noting their applicabil-
ity to instances in particular contexts (or on particular
YogccasionsY) and the validity of a feature for a category
can only be arrived through the feature's applicability to
specific instance examples.

The feature "Yplay" would therefore be a generic norm
for “games", as this feature does not need to be true of all
the individual cases of games. For example, it can be said

that one does not always Yplay" chess, as one may "work" at

S e T —
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one's cness game rather than Yplay" a game. Such exceptions
are related to the Yexclusive disjunctionsY that are gener-
ated when exclading instances from the featural descrip-
tions. For example, it can be said that all “YgamesY are not
“played" because you ¥Ywork" at some of them, just as all
wtools"Y are not “used to build¥ because some are used to
vdestroy" things. But these exceptions do not invalidate the
generic applicability of features to categories and their
instances, as the features® norm relations to categories
indicate their potential rather than necessary applicability
to the categories® instances.

Ls the feature norms for categories can be adapted to
fit particular contexts, they may also serve specialized
functions. For one, the dynamic involved in applying feature
norms can be used to work toward "ideals" (Blau, 1985). As
noted by uittgensfein (1953) , definitional boundaries can be
drawn around categories for special purposes, even though
concepts do not have to be well-bounded to be used. For
example, in science, ieatures are used on a theoretical
level as necessary and sufficient determinants of category
memberships. Ihis is done by specifying the features that
provide ideal descriptions of the categories, as well as the
contexts and conditions under which they should be true.
These definitional specifications are then tested. But as we
know, every assertion that is hypothesized is not empiri-
cally vérified, or additional characteristics are found that

cannot be dealt with by our definitions. So we alter the
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specifications of our definitions and shift the boundaries
of our categories, thereby refining the ideal that is being
used to describe the world.

Deontic norms could provide the basis for this type of
problem solving, as the features in scientific definitions
are adapted by delimiting or extending their applicability
to arrive at more suitable descriptions. Khile these pro-
cesses are rigorously apgplied in science, similar processes
may be used in everyday problem solving to arrive at defini-
tions that are suitable for particular circumstances. But
the processes involved in assigning analytic values to fea-
tures to arrive at well-defined boundaries for catsgories
should not be confused with features actually being analytic
in any necessary or given sense. Along these lines, kosch
and Mervis (1975) noted that while they studied family
resemblances in terms of discrete attributes, discrete
attributes may be an analytic myth, "as the context in which
an attribute occurs ... may always affect perception and
understanding of the attribute" (p. 576). However, they
studied attributes as if they were discrete Yto show that it
is not necessary to invoke attribute interactions or higher
order gestalt properties of stimuli ... in order to analyze
the prototype structure of categories" (p. 576) .

Recent theories of representation, on the other hand,
have focussed on the organization of features in terms of
their relations within categories. In particular, it has

peen proposed that people use “intuitive theories" to
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explain the structure and origins of categories, and that
these theories are used to select, interpret anad organiée
features wnen forming categories (Lakoff, in press; Murphy
and Medin, 1985; Neisser, in press; Schank, 1985). These
explanatory organizations are based on the relations between
features (e.g., inferential or causal relations), with the
sets of relations within a category constituting the basis
for that category's “intuitive theory". These proposals
therefore focus on how features are organized within catego-
ries to form meaningful wholes, rather than features being
organized as a collection of defining, correlated or exem-
plary characteristics.

Bs found here, feétures are used as explanations (e.ge.,
for explaining why instances are members of categories) and
bear “Ynorm" relations to categories and instances. Intuitive
theories for categories would therefore be based on how fea-
tures are used as norms to describe categories, as well as
identify, explain and interpret memberships within catego-
ries. Contrary to the above proposals for intuitive theo-
ries, the explanatory relations between features cannot be
predetermined, as features are adapted to fit the contexts
they are used in. Ihe relations between features in intui-
tive theories should therefore be based on how features are
commonly-asserted as explanations in relation to each other.
It was found that the meanings that features have relative
to each other are altered for particular contexts. As such,

features must bear Ynorm" relations to each other, so that
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their use is ezdaptible.

Ihe norm relations between features can best be seen in
how features are used as Yexclusive disjuncts"Y. For example,
all Ytools" can be described as being Yused to build". But
when generating the features of "tools" that can be taken as
Yexclusive disjuncts" of “used to build" (e.g., “destroy"
and Ytake things apartv), the relations between these fea-
tufes nust be accessed. These relations must reflect the
senses that the features can be asserted to have in relation
t0 each other. As sucn, it is Permissible for things that
are “used to puild" to Ytake things apart", as using things
to YpbuildY can involve Y“taking things apart¥ and Yputting
things together". But "putting things together" is Obliga-
tory for “Ybuilding" and bears a sibling/contrasting relation
to “taking things apart%. So "used to build"“ can be con-
trasted to “taking things apart¥, if it is taken as being
synonomous to “putting things together", thereby delimiting
its sense (see Appendix 5 for farther details on how these
relations can be used) . The relations between features must
therefore be norm relations, so that the features' meanings
can be adapted for particular contexts, and the intuitive
theories for categories would be based on the feature norms
used to describe the categories and the features® norm rela-
tions to each other.

In addition, the organization of people’s “intuitive
theoriesY for categories are based on the types of features

they use as explanations. As was found here, primarily func-
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tional features are used for defining category memberships
and describing what is the same and different about
instances. These features provide a meaningful “core" for
categories (Nelson, 1974, 1978) that can be adapted for par-
ticular circumstances. Functional features are adaptable
because they describe people'’s potential involvement with
things and what things are expected to do, both of which are
determined in specific contexts. For example, whether pieces
of “clothing" are “worn" or Ycover the body" depends on the
context. (Ihis specifically deontic characteristic of func-
tional feature norms is discussed further on).

On the other nand, features such as the structural
parts and physical characteristics of things may be
selected, interpreted and fit into people's “intuitive theo-
ries" for tnings. The selection and iﬁterprétation of struc-
tural and physical characteristics may be carried sut in
terms of their functional relevance, as with Miller and
Jonnson-Laird®s (1976) "“functional paradigms". Along these
lines, the perceptual salience of an object®s structural
parts may strongly influence the initial “goodness" that
parts are perceived as having for an object. But within
well-developed natural categories, the functional signifi-
cance and perceptual salience of objects* parts may be too
closely related to easily separate their contributions
(Iversky and Hemenway, 1984) .

Eeople*s “theoriesY for natural categories could there-

fore have a functional core that the parts of objects Yfit
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into" in terms of their functional significance. However,
the relations between functional and stricctural features do
not havé to be explanatory relations (e.g., inferential or
causal relations) as they may be asserted relations as well.
For example, in the computer implementation (Appendix S5),
parts were represented as naving Obligatory and Permissible
functions. Part descriptions of the object instances were
then generated by noting the parts that have the function
that is used to describe the instances in that context. When
describing the differences between saws and scissors, they
were described as having Y1 bladeY and Y2 blades"Y for cut-
ting because Ycutting¥Y is Obligatory for saws, scissors and
blades, and Ycutting" is used to compare saws and scissorse.
Ihe role of structural parts in explanations could therefore
be based on how tney are used as specific descriptions of
instances, in relation to the instances® functional norums.

Finally, functional features may be used as the core
for natural category explanations because of how they can be
used as deontic norms. Deontic systems of obligation and
permission have most commonly been used as the basis for
theories of action and change (dilpinen, 1971; Wright,
1963). For ekample, the command Yopen the window" is a
statement of what ought to be done that is basad on people’'s
generic ability to open windows (i.e., windows are things
that can be opaned). This command can only be invalidated in
particular contexts (e.g., if a window is stuck). The gen-

eric proposition on its own is therefore neither true or
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false. As functional features are applied in terms of spe-
cific actions, their truth or falsehood is also dependent
upon their applicability in particular contexts. For exam-
ple, all types of “clothing" are said to be Yworn". But
whether or not a piece of Yclothing" is Yworn" depends on
the context. Based on these distinctions, borderline cases
of “clothing" (e.g., "purses" and "handkerchieves") can be
said to be Yworn" or not, depending on whether or not a per-
son wishes to assert that these instances are “worn" in spe-
cific contexts. In this way, functional features provide a
pasis for generating generic explanations that can be
adapted to particular contexts.

In contrast, physical and structural characteristics
are more closely related to individual instances or examples
of a category in terms of the specific physical and struc-
tural characteristics of objects. However, these features
can be used as generic descriptions of classes of instances.
For example, chairs can be described as having “arms" even
though all chairs don't have arms. Instances may or may not
be described as having these features relative to the spe-
cific functions they are viewed as having in particular con-
texts. For example, counters and desks are both used to
vhold things" and were described as the same because they
poth have “drawers". But they were also described as being
different because counters don't have "drawers", and because
counters are used to “keep things on" in contrast to desks

being used to "keep things in". Similar to Wittgenstein's
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(1953) description of the basis for "family resemblances",
nhow things are described depends on how things are referred
to in different contexts.

Natural category knowledge is therefore organized in
terms of how things can potentially be described. Descrip-
tions and explanations can be generated through analytic
processes, but the relations between categories, instances
and features cannot be analytically represented, as these
relations must be flexibly adapted to meet the demands of
particular contexts. The representation of natural category
knowledge must therefore correspond to the different ways in

which it can bpe used.
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Appendix 1
Three Most Freguent Categorizations Received for Instances

in Experiment 1, Task 1
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instance Categorizations

Most TIypical Least Typical
Instances Category freg Instances Category freg
Furniture
Chair Furniture 5 Clock Timepiece 6
Hood 5 (Time,
{(Wood Object, Measures Time)
Made of Wood) Watch 4
Used to Sit (Wxristwatch)
on 4 Numbers 2
(Seat, Sit)
Bed Thing to Sleep Rug Floorcovering 9
on 6 (Covering,
(Used for Floor)
Sleeping & Carpet 4
Resting) Wool 4
Furniture 5 (Synthetics &
Made of Wood 4 Wool What It
(Made of Wood Is Made 0f)
& Metal)
Iable Furniture 6 Closet Storage Place 5
Wooden Object 5 {For Storage)
(Made of Wood) Wood 3
For Eating On 4 Place To Hang
(Eating or Clothes 3
Dining) (Place To Hang
Objects)
Dresser Wwooden 7 Stove Used For
(Wood) Cooking 6
.Furniture 6 (Cooking, For
Stores Cooking Food)
Clothing 6 Hot (Heat, 4
{Ciothnes) (Generates Heat)
Appliance 3
Sofa Furniture 10 Counter Table 3
Something to Top Surface 3
Sit On S (Iop)
(Seat) Workspace 3
Couch 3 (To Work On)
Desk Furniture 7 Picture Photograph 3
Workarea 5 (Photo)
(Items Used Frame 3
For Work) Memory 2
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Car

Ambulance

Iruck

Streetcar

Motor-
cycle

Bus

" Table

w

(Worktable)

Transportation 6
(Mode of

Transportation)
Venicle y
Things wWithn

Wheels 3

(Four Wheels)
Car 5
(Automobi le)
Transportation 5
(Transport,

Transporter)
Vehicle 3
{Vehicle of

Transportation)
Vehicle 5
Transportation 4
(iransporter)
Driven 2

Iransportation 6

(Transporter)
Vehicle y
Train 4
(Trolley)
Vehicle 8
Transportation 5
(Means of
Transportation)
Bicycle 4
{bike)
Transportation 7
(Used for
Iransportation)
Vehicle 6
{Iransport
Vehicle)
Ride 2

Blimp

Wheel-
barrow

Sled

Elevator

Horse

.188

(Remembrance)
Metal )
(Metallic)
Toy 3
(Playthings)
Roller
(Rollerskates)
Aircraft 4
(Airvehicle)
Fat 3
Transportation 2
(Way of
Transportation)
Iransporter 3
(Mode of
Transporting)
Tool 2
Vehicle 2
Toy 5
(Plaything)
Transportation 4
(Transporter)
Snow )
(Something
Used in Snow)
Machine y
Transport 3
(Transportation)
Height 2
&nimal 10
Four ~legged 4
(Four-legged
Mammal)

Ride (Riding, 3
Something to
Ride)
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Pants

Skirt

Coat

Shirt

Jacket

Dress

Hammer

Clothing
Clothing 7 Purse
(Clothes)
Men's Apparel 2
{Menswear)
Dungarees 2
(Jeans)
Clothing 6 Handker-
(Article of chief
Clothing)
Feminine 4
(Woman, Made
for a Female)
Wool (Woolen) 3
Clothing 6 Gloves

(Clothes)
Soaething Used
to Keep Warm 5
(Warmth)
Outergarment 3

Iools

{Outerwear)
Clothing 8
(Clothes)
Materiai 5
Cotton 3
{Something

Made of Cotton)
Clothing 10
Warmth 4
(Used for Warmth)
Coat 3
Clothing 7
(Clothes)
Garment 3
Pretty 3
(Attractive,
Beauty)
Tool 6
Metal y
{Metal Objact)

Apron

Necklace

Watch

Solder -
ing
Iron

189

Bag 4
(Bag Used For
Carrying Items
In)

Pocketbook 3

Leather Item 3
(Made of Leather)

Cloth 6
Items to Blow
Your Nose In 3
(Blow Nose In)
Cotton 3
(Made of Cotton)

Something Used
to Keep Harm 6
(Warmth Itenm,
Warm)

Clothing 3
(Clothes)
Material 3
Protection 4
(Protective
Device)
Cooking 3
{For Cooking)
Clothing 2
Jewelry 7
Chain 4
Ornanment 3
Timepiece 11

(Things That
Measure Time,
Time)

Jewelry 8
(Piece of
Jewelry)
Something Worn 2
(Wearing It)

Tool 5
(Tools)
Metal 5
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Tape
Measure

Saw

Drill

Kuler

Nails

Carpenter 3
(Carpentry)
Measure 3
(Way of
Measuring)
Ruler 3
Tool 2
Tool 5
(Tools)

Cut (Cutter, 4
Cut Things)

Sharp 3
Tool 7
Machnine 4
(Machinery,
‘Mechanical)

Instrument Used
to MmakKe Holes 4§
(Holes)

Measurement 9
(Measurer,
Measuring
Device)
Straightedge 5
(Making Straight
Lines, Lines)
Tool 2

Sometning That
Holds Things
Together 4
{(Device to Hold
Something on to
Sometning Else)

Tool 3
(Tools)
Body Parts 2

(Part of Body)

Slide
Rule

Scissors

Hat<het

Stapler

Cement

190

Hot (Must be 4
Hot, Red Hot)

Measurement 5
(Use to Measure)
Calculator p
Tool 2

Cut (Cutter, 6
Cutting Itenm,
Cutlery)

Tool
(Tools)

Metal 5
(Metallic)

Tool 6
Weapon 4
Sharp

Instrument 3
(Sharp-edged
Object)

Tool 3
Office

Eguipment 3
Device to Hold
Paper Together 2
(Keeping Papers

Together)
Building
Substance y
(Construction
Materials)
Hard 4
(Hard Substance)
Solid 3

(Solid Things)
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Appendix 2
Feature Definitions Received for Superordinate

Memberships in Experiment 2, Task 1
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Feature Definitions and Frequencies
CLOTHING

Most Typical Instances: Shirt, Jacket, Skirt, Pants, Coat,
Dress
Least Typical Instances: Gloves, Purse, Necklace, Apron,
Handkerchief, Watch
Most~Least Instance Pairs: Skirts & Gloves, Pants & Aprons,
Coats ¢ Handkerchieves, Dresses & Watches,
Jackets & Necklaces, Shirts & Purses

Frequency for Instance Types

Most Least Most-Least

Features Typical Typical Pairs
Obligatory
Wworn (Wear, Worn on body, Worn 18 17 22

by people, Made to be worn,

Can be worn)
Cover (Cover body, Cover parts of 13 5 7

body, Cover person)
Used by People (Used on body, 0 3 2

Used for different purposes)

High fermissible

vecorative (Decorate body, Adorn 7 10 6
pody, Pretty, Worn to make
person more attractive)

Protect Body (Protect part of 4 5 5
body, Protective covering
for body, Worn to protect,
Worn to shield)

Part of Outfit (Part of wardrobe) 0 4 3

Permissible

Made of Cloth (Made of material, 5
Made of fabric)

Fashionable (Style, Design popular) 5

Used for Warmtn (Keep body warm, 5
Wear to Keep warm)

Worn to Keep Hands Warm 0

Protect from Weather (Protect body 17
froe weather, Protect from
cold, Protect from sun and
winter, Shelter from weather)

Cover from Weather

Essential in Cold Weather

Protect Clothing

Tradition (Socially accepted,
We got used to it)

Women Wear

Cover From Eaca Other (Socially
expected to cover up body,

N % I
NO PR W

L noow
WO KRPRoo
NO RORE
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Cover parts not to see,
Hide body, Conceal/maintain
privacy)

Cover Lower Part of Body 2 0 0
Cover Hands (Worn on hands) 0 2 0
Worn Around wWaist 1 0 0
Legs Get Fresh Air 1 0 0
Put Around Neck 0 1 0
Accessory 0 1 1
For Indoor Use 0 1 0
Easy to Put on 1 0 0
Personal Hygiene 0 1 0
Blow your Nose 0 1 0
Carried (Carried on body, Carry 0 3 2

things around, Carried in

pocket)
Used for Telling Time 0 1 0

Permissible Conijunctions
(for most-least instance pairs)
Worn for warmth & Carried (shirt and purse)
Protect from cold & Inserted in pocket (coat and
hankerchief)
Shield from elements and society & from dirt and food
(pents and apron)

TOOLS

Most Iypical Instances: Hammer, 3aw, Ruler, Drill, Nails,
Tape Measure

Least Typical Instances: Stapler, Cement, Scissor, Hatchet,
Soldering Iron, Slide Rule

Most-Least Instance Pairs: Saws & Staplers, Rulers & Cement,

Nails & Hatchets, Tape Measures & Soldering Irons,
Drills & Scissors, Hammers & Slide Rules

Frequency for Instance Iypes

Most Least Most-Least
features Typical Typical Pairs
Obligatory
Its Use (Its usage, Useful, 6 3 4

Function it performs)
Use to Certain End (Achieve 3 4 1

desired effect, Perform
specific action) )
Do Something (Does something 6 6 9
could not do without,
Helps do something)’

Helps do Work (Used to do work, 7 2 3
Does HWork)

digh Permissible

Helps do Job (Used to perform 6 8 6
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task)

Used to Make Things (Used to
construct things, Used to
build)

Enables You to Fix Things (Do
repair jobs, Necessary in
restoring things,
Maintenance)

Used to Alter (Used to create)

Used Beneficially

Perpissible

Put Things Together

Join Things Together (Attach
things together)

Hold Ihings Together (Keep things

together)

Take Things Apart

To Destroy Things (Used to
destruct objects)

Make i njury (Help protect from
enemies)

Manual Device (Mechanical
instrument, Used to alter

manually, Used mechanically)

Used in Workshop (Instrument

carried in tool compartment)

Carpenters use it (Construction

workers use, Used for trades)
Used to Cut Tnings (It cuts, Used

to saw)

Used to Cut Wood (Chop wood,
Can cut material)

Used to Measure Objects (Shows
distance)

Measure Wood

Straight-edged object

Pound on Objects (Nail down
objects)

Make holes

Shape to Any Form (Pour into Mold)

Connect Steel (Mold m2tal)
Staple (Keep papers together)
Permissible Conjupctions

(for most-least instance pairs)
Make holes & Cut things (drills and scissors, 2 listings)
Bind & Cut/chop (nails and hatchet)

12
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Hammer & Slide; Bang/pullout & Measure; Nail & Measure

Cut & Hold together (saw and stapler)

VEHICLES

Most Typical Instances: Car, Truck, Ambulance, Streetcar,

(hammer and slide rule)
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Bus, Motorcycle
Least Typical Instances: Blimp, Horse, Elevator, Skates,
Sled, Wheelbarrow
Most-Least Instance Pairs: Cars & Elevators, Buses & Sleds,
Trucks & Blimps, Streetcars & Wheelbarrows,
Motorcycles & Sleds, Ambulances & Horses

Frequency for Instance Types

Most Least Most-Least
Features Typical Typical Pairs
Obligatory
Moves (It moves, Mobile, It can 9 9 12

move, It moves from one
place to another)
Transportation (Form of 7 2 3
transportation, Used as
transportation, Made for

transportation)

Transport (Used to transport, 3 3 6
Used as conveyor)

Travels (It travels) 2 0 1

Takes you places (lakes you 2 3 5
somewhere)

Specific Utility (Duties it 2 0 0
performs)

High Permissible

Used to Iransport People and Things 2 8 6

(Carry people and things,

Move people and things,

Transport people or things) )
Transports People (Carries 17 6 10

people, Convey people,

Transport people from one

place to another)

Transportation for People 0 1 2

Moves You (Moves people, Moves 3 5 3
you around)

Used to Travel (You travel, Help 1 1 1
people to travel)

Used to Get From One Place to 2 6 3
Another (Gets you somewhere)

One Rides it (Ridden) 0 3 0

Used to Transport Things 8 9 1
(Transport objects, Carry
things, Move things from one
place to another)

permissible )

Fast Iransportation 0 0 1

Cover Large Distance (Move across 0 0 2
a distance)

Holds Passengers (Carries 2 0 0
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passengers)

Transports Patients

Carry Big Things

Has Wheels (Moves on wheels,
Has 4 wneels, Has tires,
Move about on tires)

ras Engine (Has Motor, Has
internal combustion engine)

Motorized (Self-motivated,
Mechanical)

Body Made of Metal

Car that TIransports People (Car
that is a moving vehicle,
Automobile witn specific

utility)

Driven {People drive in, Drive on
the road)

Steered

KRide on (Carries rider, Ride
smooth)

Tney koll (You roll/don't walk)
Helps Walk Longer Distance Fast
Used to Pull
Glide in SKky
Permissible Conjunctions

(for most-least instance pairs)
None

FURNITURE

Most Iypical Instances: Chair, Bed, Dresser, Sofa, Desk,

Table

Least Typical Instances: Clock, Counter, Picture, Closet,
Rug, Stove
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Most-Least Instance Pairs: Beds & Stoves, Chairs & Clocks,

Sofas & Counters,

Tables & Closets,

Desks & Rugs, Dressers & Pictures

Frequency for Instance Iypes

Most

Features

Least
Typical Typical

Most-Least
Pairs

Opligatory

Functional (Serves us, Performs
function characteristic of
furniture)

Man-Made Object (Manufactured)

Takes up Space (Takes up roonm,
Takes up similar space)

Furnishes (Furnishing)

digh Eexmissiple

Used in Recoms (Furnishes Rooms,

o B R

1

LS I N SH S
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Takes up space in room, Sits
in room, Belongs in room)

Used in Houses (Used in home, 12 8 16
Found in houses, Furnishes
house, Used in house or
apartment, Buy them to
belong in house)

Used for Decoration (Decorative, 3 5 5
Part of decor)

Decorates Room (Enhances house, 6 8 6
Make apartment look nice)

Part of Furnitare (Goes with 0 4 0
furniture, Bought like
furniture)

Used to Put Tnings On

Convenience (Help live easy life)

Permissjible

Comfort (Comfortable, Man-made 5 0 3
for comfort, Permanent
fixture which prings comfort,

Used for comfort in living
room)

Stationary Object (Stays put, 1 3 5
Permanent fixture)

Interior Decorative Fixture 0 1
(Interior fixture that makes
room lookK nice)

Made cf Wood (Made of wood or 4
metal)

Used tc Hold Inings (Used in 3
house to hold things)

Used to Hold Body (Used to hold
people)

Rest Body Parts On 2

Sit On (Sit in, Can sit on, Used 10
to sit on in living rcom)

Sleep on

Used to Store Things (Used in
house to keep things in)

Store Clothes (Usea in house to
store clotnes)

Used for Putting Food On

Write On

Used in House as an Appliance

Covers Floor

Covers Hole in Wall

Tells Time

Specific Purpose in Bedéroom

Kitchen Decor

permissible Conjunction:s

(for most-least instance pairs)

Used to Sit on & Tell time; Sit on chair & Look at clock;

For Comfort in room & Telling time (chair and clock)
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Used in house to Sleep & Cook; Sleeping & £ating in house
(bed and stove)
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Experiment 2, Task 2 Feature Classifications
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Feature Classifications

Note: total scores for classifications (out of 9 possible)
are glven in parentheses, and the OTHER classifications
are snown in guotes
(Y"E.O.S." = Feature of State, and was used to refer to
people'’s belief about the state of an object relative
to themselves, rather than referring to its function,
e.g., the feature Ywould hurt a person")

FUNCTIONAL
Use (9) To make something (9)
Serves people (9) Used for many people (9)
Protects (3) Made for transportation (9)
Used to fix tnings (9) Used to perform task (9)
Moves things (9) Used to pull (9)
hold things (9) Sit on (9)
Store things (9) Protects clothing (9)
Used to blow nose (9) Used to keep warm (9)
Used to hit tnings (9) Protects from weather (9)
Used to defend (9) Used to shape to any form (9)
Assists in building (9) Designed to measure objects (9)
Helps do work (9) Shows distance (9)
Hold things together (9) Used for connecting things (9)
Carries sick people (9) Keep papers together (9)
Carry people (9) Used for taking things apart (9)
Ride in (9) To destroy things (9)
Covers (9) Used to keep clean (9)
Decorates (9) Store food (9)
Cnop things (9) Tells time (9)
Cutting (9) Build (8 1/2)
Used to alter (8 1/2) Helps do something (8 1/2)
Make holes (8 1/2) Used to construct things (8 1/2)
Transports things (8 1/2) Used for transportation (8 1/2)
Iransports (8 1/2) Recreational purposes (8 1/2)
Used for purpose (7) Covers from each other (8)

Necessary for restoring things (7)
FUNCTIONAL - OTHER

For emergencies (9) - “Context" (1)

Used to cover pody (9) - “Social/Normative" (1)

Used to join by heat (9) - “w2v (1)

Inflict torture (9) - “Affective“ (1), YPhysical Pain% (1)
Used to obtain end (8 1/2) - YPersonal" (1)

Performs action (8 1/2) - “Animate/Inanimate“ (1), “2v (1)
helps do job (8 1/2) - “Personal"(l), “ContextY (1)
Useful (8 1/2) - “Personal"(l), “Cultural¥ (i)

Used Beneficially (8) - “Personal"(l), “"F.0.S5." (1)

Helps (8) - “Personal" (1), YEvaluative" (1)

Recreation (8) - %“Culturalv(i), “2v (1)

Playing (7 1/2) - “w2v(2)
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Makes life easier (7 1/2) - “YAffective" (1), “Personal%(l),
"Evaluative" (1), “YCultural"(l)
- Kill someone (7 1/2) - YResult%(1l), “F.0.5.% (1)

Used in winter (7 1/2) - ¥YHhen" (1), “Context" (1)

Sit (7) - “Act“"(2)

Look at (7) - "Size, Brightness" (1), “?%(1)

Buy/purchase them (7) - “F.0.5"{(1), “?" (1)

Used by people (6 1/2) - YRequirement¥ (1), “F.J.S5."(1)

Convenience (6) - “Affective¥(2) , “Personal"(1l), “?% (1)

Essential (5 1/2) - “Affective" (1), “Personal“(l),
“"Evaluative" (1) , "2%(1)

Enjoyment (5 1/2 - “Affective" (2), “Personal¥ (1),

wSocial/Evaluativev (1), YResult"v (1)

Is acted upon (5 1/2) - "F.0.S." (1), “2v(1)

Pushed (5 1/2) - “2%(2), YF.0.S."(1)

Requires skill to use (5 1/2) - “Who" (1), “Context" (1),

WE,0eS.%(1)
Requires use of arms (5) - “Reguirement"(1), “F.0.5."(1)
Practical (5) - “Yaffective"“(2), “Personal%(l),
wCulturalv(l), "F.0.5" (1)
Fun (5) - “Affective"(4), “Personal%¥(l), “YResult*({l)

FUNCTIONAL - STRUCTURAL

Measures (9 - 1) Measures inches (9 - 2)
Puts togetner (8 1/2 - 2 1/2)

Used to join tnings together (8 1/2 - 2 1/2)

Designed for travel (8 - 2)

FfUNCTIONAL - STRUCTURAL - OTHER

Creates reaction (6 - 1 1/2) - YResult" (1), “Personal" (1)
Staple things (8 1/2 - 2 1/2) - “Act"(l)
Steered (7 - 1 1/2) - %“2%(2), “Natural Forces" (1)
Operated by manual force (6 1/2 - 1) - “Requirement" (1),
YFe.0.S5." (1)
Tradition (4 - 1 1/2) - “Cultural"(2), “"Affective"(l),
wSocial/Normative" (1), “Why¥ (1)
Fashionable (4 - 1 1/2) - vYAffective"(l1), “Personal" (1),
"Cultural" (1), "F.0.S.%(1),
“Physical by Social Definition" (1)

FUNCTIONAL - STRUCTURAL - PHYSICAL
Form of transportation (8 - 1 1/2 - 1 1/2)
Supports things (8 - 1 1/2 - 1 1/2)
Holds people (8 - 2 - 1 1/2)
Connect steel (8 - 2 - 2) Buttons (5 1/2 - 5 - 2)
FUNCTIONAL - STRUCTURAL -~ PHYSICAL - LOCATIONAL

Carries one or two people (8 - 2 1/2 - 2 -1 1/2)
Walk on (8-3-1 1/2 -1 1/2) It moves on wheels (6-4-3-2)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



202

FUJNCTIONAL - STRUCTURAL - LOCATIONAL - OTHER
Driven (6 1/2 -1 1/2 -1 1/2) - YF.0.5." (1), "2V (1)
FUNCTIONAL - PHYSICAL

Cools (9-1) Used to cut (9-1 1/2)

Cooks food (9-1 1/2) Cuts wooa (9-1 1/2)

Drills (9-1 1/2) Melts things into shape (9-1 1/2)
Heats (8 1/2-2 1/2) Transports peogple (8 1/2-1 1/2)
Man-made to cover from weather (8 1/2 - 2)

Rest body parts (8-2) Write on (8-3)

It moves (7 1/2-3) Absorbent (8- 5 1/2)

FUNCTIONAL - PHYSICAL - OTHER

Heats food (9 - 2) - "YContextY (1)
Designed to measure objects (9 - 2) - “Context¥(l),
“Maker-Made Relation" (1)
Man-made for purpose of comfort (8 1/2 - 3) - "F.0.5.%"(1).,
*Maker-Made Rela-

tion" (1)

Made for body (8 - 1 1/2) - %“2v(1l)

Personal hygiene (8 - 1 1/2) - YPerscanal' (1)

Used for one or two people (8 - 2) - "FeDeS." (1)

Keep warm when cold (7 - 2) - “Context" (1)

Would hurt a person (7 - 3) - YResult"(l), "F.0.Sv(1)

Handled by humans (6 1/2 - 1 1/2) - “F.0.S." (1), "2 (1)

Driven by trained personnel (6 - 2) - “Context"[1e,

"Jho' (1), "F.0.5.%(1)

Gets worn out (6 - 3) - “YResult" (1)

Luxury (5 1/2 - 1 1/2) - “Affectivev (1) , YPersonal¥ (1),
“Social/EvaluativeY (1), “F.0.S5.% (1),
“Cultural" (1)

Dangerous (5 1/2 - 3) - “AffectiveY (2), “Result" (1)

Uncomfortaple (4 -2) - YAffective"(2), "Personal“(l),
YResult¥ (1) , YF.0.5.v (1)

Comfort (4 - 3) - V“Affective“v(l), YEvaluative“(l),

“personal" (1), “"F.0.S5." (1)
Lasts longer (4 - 3) -~ “Affective"(l), "“"Iemporal"(i),
WResult" (1)

Self-motivated (4 - 3) - "PersonalY (1), "Animacy"(1).

YEF.0.S."(1)

FUNCTIONAL - PHYSICAL - STIRUCTURAL

Have numbers to measure (7 - 3 - 2 1/2)
Mechanical (6 1/2 - 4 1/72 - 3)

FUNCTIONAL - PHYSICAL - STRUCTURAL - OTHER
Roll (8-2-1 1/2)-"Act" (2) Ride (7-1 1/2-1 1/2) ~-“Act“ (1)
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Living (6-4-2) - "Dimension itself" (1), “2?" (1)
FUNCTIONAL - PHYSICAL - STRUCTURAL - LOCATIONAL
Tranporfable (5 -4 1/2 -11/2 -1 1/72)
FUNCTIONAL - PHYSICAL - STRUCTURAL - LOCATIONAL - OTHER

Pour into mold (4 - 2 1/72 -1 1/2 -1 1/2) - “YAct¥(1)
Contains people (5 - 4 - 1 1/2 - 1 1/2) - YF.0.5.%(1)

FUNCTIONAL - PHYSICAL - LOCATIONAL

Holds Passengers (9-2-1) Flies (7 1/2-3-1)
Lie on (7-2-1 1/2)

FUNCTIONAL - PHYSICAL - LOCATIONAL - OTHER
Used by hand (7-2-2) - “F.0.S.%"(1)
FUNCTIONAL - LOCATIONAL

Moves you (9-1 1/2) korn to protect (9-1 1/2)
Gets you from one place to another (9-1 1/2)

Protects body (9-1 1/2) Worn by peogle (9-2)

Sleep on (9-2) Used to cook (9-2)

Eat on (9-2) Covers body (9-2 1/2)

Put on {(9-2 1/2) Covers parts of body (9-3 1/2)
Transports people froa place tc place (9-3)

Decorates body (9-3 1/2) Worn on hands (9-4)

Covers hands (9-4 1/2) Lecorates room (9-5)
Transports things from place to place (8-2 1/2)

1t travels (6-3 1/2) Worn on body (8-3 1/2)

Used on body (8-u4) Sitting (7 1/2- 2)

Used on wrist (7 1/2-6) Put around neck (7 1/2-5 1/2)

Sit at (7-3 1/2)

FUNCTIONAL - LOCAIIONAL - CTHER
Wworn for special occasions (9-1 1/2) - “"Cultural"v(i),

wlontext" (1)
Play in snow (3-3 1/2) - “Context%(l)
worn by women (9-3 1/2) - "Cultural"(l), “"Context" (1),
vGender Specific' (1)
FUNCTIONAL - LOCATIONAL - STRUCTURAL
Covers from weather (9-1 1/2-1) Covers floor (8-4-1 1/12)
FUNCTIONAL - LOCATIONAL - STRUCTURAL - PHYSICAL - OTHER

One person sits on (7 - 2 1/2 - 2 -1 1/2) - “Context"(1)
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FUNCTIONAL - LOCATIONAL - PHYSICAL
Can be worn (3-2 1/2-1 1/2) Worn to keep warm (9-3 1/2-2)
TIransports people in building (9-4-1 1/2)
Many people sit on (8 1/2-2 1/2-1 1/2)
FUNCTIONAL - LOCATIONAL - PHYSICAL - STRUCTIURAL
Put things on (8-4-2-1 1/2)
FUNCTIONAL - LOCATIONAL - PHYSICAL - STRUCTURAL - OTHER
Flies in air (6 1/2-6-3-2) - "Context"Y (1)
STRUCTURAL
{none)
STRUCTURAL - OTHER
(none)

STRUCIURAL - FUNCTIONAL

Part of outfit (8 1/2-3) Operates on wheels (8 1/2-5 1/2)
Have indicators (7 1/2-3) Accessory (5 1/72-3 1/2)

STRUCTURAL - FUNCTIONAL - PHYSICAL

Doors (7 1/2-1 1/2-1 1/2) Has engine (7 1/2-2-1 1/2)
Has wheels (7 1/2-3 1/2-3) Blade (7-3-3)
Tires (6 1/2-2 1/2-2 1/2) Have knobs to work (6-4-2)

Operated by electricity (4 1/2-4-4)

STRUCTURAL - PHYSICAL

Has two arms (8 1/2-2) Has five fingers (7 1/2-2)
Has walls (7 1/2-3) Motor (7-2 1/2)

Have legs (7-4) Come in pairs (5 1/2-3)
NNumber of wheels (6-4) Have definite shapes (5-5)

STRUCTURAL - PHYSICAL - FUNCTIONAL
Movable parts (7-2 1/2-2) Have numbers (5-2 1/2-2)
Has a flat surface (5-4 1/2-1 1/2)
One cutting edge (5-4 1/2-2)

STRUCTURAL - PHYSICALv— LOCATIONAL

Top surface (5-3-2 1/2)
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SIRUCTURAL - LOCATIONAL - FUNCTIONAL

Lapels (8 1/72-2-1 1/2)
Part of ensemble in a room (6 1/2-6 1/2-2)

PHYSICAL
Dense (9) Hard (9) Made of metal (9)
Rough (9) Soft (9) White (9)
Large (8) Small (8) Quiet (7 1/2)

PHYSICAL - OTHER
Hot (8) -YFigurativeY (1) Heavy (9) -YPersonal'Y(l)
Cold (9) ~-"Personal" (1) Light (8 1/2) -YPersonal"Y (1)
Darker Color (8 1/2) -YPersonal' (1)
Mattexr (7) -v2v (1)
Pretty (6) - “Affective" (2), "Personal" (l), ¥YEvaluative"(1)
PHYSICAL - FUNCTIONAL

Colorful (8-1 1/2) Has to do with metal (8-1 1/2)
pends (7-4 1/2)

PHYSICAL - FUNCTIONAL - OIKER
Inanimate (6-2 1/2) - “2v(2)
PHYSICAL - FUNCTIONAL - STRUCTURAL
Unpreakable (8-3-2)
PHYSICAL - FUNCTIONAL - STRUCIURAL - OTHER
Neisy (6 1/2-1 1/2-1) -YPersonal%(l), YResult" (1)
Not living (6 1/2-2 1/2-2 1/2) -"Dimension/Category
itself% (1)
Durable (5 1/2-3-1 1/2) -“F«0.S."(1)
Man-made (5-2-1) -“Causal%(i), “?v(1)
Stronger (5-3 1/2-1 1/2) -YRelative State" (1)
Started out as living thing (4 1/2-3-1 1/2) -“"Temporal%“ (i),
YExistentialY (1)
PHYSICAL - FUNCTIONAL - STRUCTURAL - LOCATIONAL - OTHER
Stays put (4-3-2 1/2-2 1/2) - “2v(1)
PHYSICAL - FUNCTIONAL - LOCATIONAL - SIRUCTURAL

Mobile (4-3-2 1/2-2)
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PHYSICAL - STRUCTURAL

Made of soft material (9-1 1/2) Full of air (9-4)

Rigid (8 1/2-1 1/2) Made of wood (8-3)
Permanent (7 1/2-1 1/2) Made of cloth (7 1/2-2 1/2)
Big (7-2 1/2) Straight (7-2)

Flat (7-2) Have edges (6-3)

Way its made (6-5) Has a surface (5-4)

PHYSICAL ~- STRUCTURAL - OIHER
Powered (6-1 1/2)-YAgency" (1) Shorter (6-2)-“Personal" (1)
Longer (6-2) -"Personal" (1), “Temporal" (1)
Handmade (3-2) -YF.0.S.%(2), “Causalv(l), “2"(1)
PAYSICAL - STRUCTURAL - FUNCTIONAL

Concrete (9-2 1/2-2) Sharp (7 1/2-2-2)
Sharp edge (6-4-2) Siren (4-3-3)

PHYSICAL - STRUCTURAL - FUNCTIONARL - OTHER
Have designs (4 1/2-4-2) - v2v (2)
PHYSICAL - STRUCTURAL - LOCATIONAL - OTHER
Propelled (3 1/2-1 1/2-1 1/2) - “2%(2), "State" (1)
PHYSICAL - LOCATIONAL
Stationary (5-3)
LOCATIONAL

In living room (9) Found in nhouse (9)
In department store (9)

LOCATIONAL - OTHER
Contact with body (7) - “2v(1)
LOCATIONAL - FUNCTIONAL
In houses/home (S-1) Placed on walls (8-5)
Hung on walls (7 1/2- 5) For indoor use (7-5 1/2)
Used in houses (7-6)

LOCATIONAL - FUNCTIONAL - OTHER

Put away when not being used (6-4) - "Context" (1)
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LOCATIONAL - FUNCTIONAL - STRUCTURAL
Held in hand (6-4-1 1/2)
LOCATIONAL - FUNCTIONAL - PHYSICAL

Carried in pocket (8-2-1 1/2)
Tied around waist (6-3 1/2-2 1/2)

LOCATIONAL - STRUCTURAL - PHYSICAL
hre confined spaces (4-3 1/2-3 1/2)
LOCATIONAL - FHYSICAL - OTHER
Viewed from head on (3 1/2-2) - “2v(2), “PerspectiveV (1)
LOCATIONAL - PHYSICAL - FUNCTIONAL - STKUCTURAL - OTHER

Takes up space in room (5-2 1/2-1 1/2-1 1/2)
-"Antifunctional" (1)
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What is the Same and Different about'Instances

Note: taxonomic levels of responses are shown as "“HY
for Higher, "Sv for Superordinate, ¥YSu%¥ for Subset,
and "BS" for Below Subset. Mismatched levels for
difference responses are shown in parentheses (e.g.,
“Su/BS" = Subset/Below Subset). YMeta% stands for
instances' higher-level metaphorical similarities.

Fregquency &
response level

Frequency &

SAME DIFFERENT response level

Subset Pairs

Chair/Sofa
Pieces of Furniture 1S Smaller/Bigger, for many 2 H
5it on 9 Su people
(Used for sitting on, Hard/Soft 1H
Furniture to sit on) Seats, Sat on bys 1 5 BS

Sit or Recline 2 BS
(Sit & relax on)

(BS/Su)
Counter/Desk
Used for Work Purposes 1 S Not as Aesthetic/ --- 1 Su
Put things on (Have 5 S Eat on, For Cutting/ 2 Su
flat surface to put For Writing, Write on :
things on) Has no Drawers/Implies 1 Su
Put things on & Write 1 Su Work (Su/s)
Write on (Paper work 2 Su Work with Food on/ 1 BS
on) Educational Hork at
Work on 1 Su Keep toasters, glasses 1 BS
have Drawers 1 Su on in Kitchen/Keep booOks,
Can be dritten on or 1 BS pencils in & Hrite on
used as Worktabple Has Legs/Doesn't, Raised 2 bS
Sit at/Stand at 1l BS
' Non-Responses 3
Stove/Refrigerator
Reguires Energy to 2 S Hot/Cold 1H
Work (Mechanical Heats, Keeps things Hot/ 3 Su
objects that function Cools, Keeps things Cold
by Kinetic energy) Cook Food on, Heats Food, 6 BS
Kitchen Appliance 4 Su Cook or Prepare Food/
Belong in Kitchen & 3 Su Store Food, Put things in
Have to do with Food it to Keep Cool & Fresh,
Used in Preparation 2 Su Keeps Food Cool
of Food Cook on/Iake Food 2 BS

person/2 or more people

Sit on &: Uncomfortable, 2 BS
Hard/Comfortable, Soft

Sit on Only/Sit on & Lie 1 BS
on

Sit Upright/ Lie Down on 1 bBS
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Food Passes in & out 1 Su out of, Keep {BS/5u)
of Cool
Car/Ambulance
Venicles (Used for 7S For Everyday Reasons/ 2 H
transportation, Emergency Reasons (For
Transports people, business/benefit)
Transports people from Carries Passengers/ 1 Su

one place to another)
Vehicles you Ride in 3 Su
(You drive them,
Automobniles)
Take you to Hospital

1 Su
Non-Responses 1

Carries Sick People

Carries People/ Carries 1 Su
Injured People (S/Su)
Pleasure Vehicle/Designed 1 Su
to Handle Accidents &
Irauma

Used for Pleasure,
Business, etc. (for
Many Purposes)/
Transport People to
Hospital
Doesn®t/Has a Siren 1 Su
Driven by: Anyone, Any 2 BS
Individual/Medical

Personnel, Specific Person
with First Aid Iraining
Driven: Anywhere/ 1 BS
Primarily Back & Forth

to Hospital with Sick

People

Carry People To & From 1 BS
Where They're Going/ (S/BS)
Carries I11-Dying People

to a Hospital
Non-Responses 1

1 Su
{(H/ Su)

Truck/Wheelbarrow

Carry things 7S
(Fransport things to
destination, Hold items

for purpose of

transportation)

Construction Zgquipment 1 S

Have kheels 1 Su

Contain (Carry) 1 Su
Cementing Materials

Non—~Responses 2

Vehicle for: People & 1S
Objects/Products &

Objects

Has an Engine/You Supply 2 Su
the Energy (Transport

goods: by gas/by pushing)
Driven/Steered 1 Su
Wheels: 8 to 16/ 2 BS
3, Doesn't have

Steering Wheel

Transportation to Carry 1 BS
Objects to Far Places/

Manual Force to Carry

Objects Places

Is an Automobile & You 1 BS
Drive/You Fush {BS/Su)
Non-Responses 4
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Skates/Sled
Used in Winter 2 H Small, Personal/For Many 1 H
Sports Egquipment, 3S People

(Hobby Equipnment, Come in Pairs/One Unit 1H

Recreational Holl/Slide, Glide 1 Su

Purposes) Winter Sports Equipment: 1 BS
Wwinter Sports 1 Su Skating on Ice/ ---

Equipment Mobile Objects in Winter: 1 BS
Recreational 1 Su on Feet/Carry 1 or more
TIransportation People & Not Attached to
Glide on tnem 1 Su Person
Used on Ice 4 Su Worn in Skating Rink/ 1 EBS

(Used on water in Ridden on in the Snow

altered state, Used Wworn on Feet, Stand on, 5 BS

in wintertime on Ride Upright/Sit on,

the ground Lay on

Wear on Feet/Ride on 1 BS
{(BS/Su)
Dress/Skirt
Clothing 8 S Whole Piece/The Bottom 3 h

(Article of clothing,

Piece of 2 (Has a top

Worn, People wear) part/doesn't)
worn by Women 2 Su whole, Full Outfit/ 2 Su
(dorn by Females) Part of Outfit, Bottom
Show Cff Legs 1 Su gart of Dress
Not Sewn Down the 1 BS Whole (one) Piece/ 1 Su
Middle to Distinguish Worn with something (H/Su)
from Pants Else: Second Piece
#orn: on Entire Body/ 4 Su
Halfway, kith Tops
(Cover: upger body &
midsection, top & bottom
part of body/only
midsection, only bottom)
More Material to Cover 1 BS
Torso & Lower Body/ (BS/Su)
Coverage for Lower
Part of Body
Has Sleeves & Collars/ 1 BS
Doesn't
Gloves/Coat
Clothing 2 S Come in Pairs/Singular 1H
(Articles of Made for, For: Hands/ 2 H
Clothing) Body, Upper Body
Clothing, Worn, Used: 8 Su Worn on, Cover: Hands/ 4 Su
To Keep Warm, When : Body (Worn on, Protects:
Cold, In Cold Weather, hands/ body & arms)
In Winter, For Have: 5 Fingers/2 Arms 1 Su
Protection from Cold, Small Enough to Fit in 1 Su
To Keep Part of Body Pocket/ Too Big (Su/H)
Warm) Worn on: Hands/ Body & 1 BS
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Worn logether 1 Su Coat is Heavier {Su/BS)
Worn by Both Sexes 1 Su Non-Responses 1
Necklace/Bracelet
Worn 2S For, Use Around: Neck/ 2 H
(Something to wear) Wrist
Jewelry 8 Su Worn on, Worn around, 8 Su
(Pieces of Jewelry) Goes Around, Placed
Adornment 1 Su Around: Neck/Wrist,
Non—-Responses 1 Neck, Arm
Jewelry Worn on: Neck/ 1 BS
Wrist & Longer/Shorter
Worn Around: Neck & 1 bS

Longer/Hrist

Ruler/Tape Measure

Used to Measure 8 Su
(Used to measure
things, Used to
measure with, Used to
take measurenents)

Have Inches & Foot to 2 Su
to Measure Something

(Means of measurement

Hard, Rigid, Straight, 6 H
Inflexible, Small &
Straight, Rigid & Made of
Wood, Metal etc./ Soft,
Malleable, Bends, Flexible,
Long & Rolled up, Flexible
& Made of Fabric
Measure: Wood/Cloth 1 Su

in inches) Measures: 12 Inches/ 2 BS
Have Numbers to 2 Su 72 Inches (Foot long,
Measure Things (Have 3 Feet)
Numbers) Measures How Long 1 BS
Something: Is/Goes
Non-Responses 2
Saw/Scissors
Used to Cut 11 Su Bigger/ --- 1H
(Used for cutting, Hardware Tool/ Sewing 2 Su
You cut with, Used Tool (Used by:
for cutting materials, carpenter/searstress)
Used to cut objecis}) Cuts: Wood/Paper 1 Su
Non-Responses 1 Has 1 Cutting Edge/2 1 BS
Bigger & Stronger & Cuts 1 BS
Things Like Wood/ {(BS/5u)
Cuts Things Like Paper
Used to Cut: Objects/ 1 8BS
More Fragile (Su/BS)
Materials (Thinness)
Cuts: Big Thick Things/ 1 BS
Small Thin Things
Used to Cut: Wood or 3 BS

Metal, Wood or Irees/

Paper or Material, Paper

or Cloth

Reguires use of: Entire 1 BS
Arm & Shoulder/Mainly

Fingers & Wrist
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Cement/Plaster
Harden (Get hard, 3 H Harder & Last Longer, 2 H
Solidifying ability) More Permanent/ ---
Same Results When Dry 1 H Darker Coloxr/ White 1H
ifade From Soft 1H Material Used for: 4 bS
Material Floors & Sidewalks,
Used in Construction 1S Floors & Pavement, To
Building Materials 2 Su Hold Bricks in Place/
(Securing Materials) Walls, Walls & Ceilings,
Used in Masonry 1 Su Smooth Walls
Used in Fixing Walls 1 Su Used Before Plaster/ 1 BS
Stick to Floors & 1 Su After Cement
Walls Non-Responses 4
Non-Responses 1
Superordinate Pairs
Bed/Table

Used ty 2 or More 1 H Soft/Hard 1 H
People Used to Sleep in/Eat on, 7 Su
Cover Them (Bed spread 1 H You Eat off of (For

& Table cloth) sleeping/eating)
Furniture (Pieces 235 Made for: Sitting or 2 Su
of Furniture Lying, Reclining/
Used in Home 2 S Eating, for Settings

(Furniture most
houses, apartments

People Rest or Sleep on/ 1 Su
Dishes & Silverware

have) Placed on
Surfaces Ubjects 2S Rest Body on/ Used to 1 Su
Placed on Top of Put Things on {Su/S)
(Furniture tnat

supports something)
Made of Wood 1 Su
Eat on 1 Su
Places Where People 1 BS

Eat Dinner
Non-Responses 1
Dresser/Clock

Used to Store Things 2 H Bottom/Top 1H
(Clothing, Time) {Meta) Holds Clothes, Keep 6 Su
Used 1S Clothing in, Where Keep
Used, Kept, Found in: 3 Su Hairbrush-Makeup, Drawers,
Bedroom Used for Clothing/Tells
Part of Dressing Room 1 Su Tiine, Used for Ielling
Made of Wood 1 Su Time
Clock Sits on Top of 2 Su Get into for Clothing/ 1 Su
Dresser (Clock . Only Looked at

placed on dresser) Furniture/Appliance 2 Su
Non-Responses 2 (Furniture/Sits on (S/Su)

Furniture)
Non-Responses 2
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Rug/Picture

Purchase Then
Can be Very Colorful
Flat Ihings on Flat
Surfaces
Objects in Homes
Kept Within HWalls
(Houses, Galleries)
Decorate (Part of
decoration, Decorate
house {apt., oifice))
Livingroom Objects
Found in Livingroom
& Hung on Wall

N RR RpRe
n vwun TITT

Viewed From: Above/ 2 H

Head on (Walk on/Look at)

Covering for, Put on, 6 Su

Placed on: Floor/HWHall

Placed on Floor/Hung on 1 Su

Wwall

Soft/Hung on Wall 1 Su
(H/ Su)

Walk on/Look at & 1 Su

Admire (H/Su)

Non-Responses 1

Streetcar/Motorcycle

Used for 7S For Many People/l Person 1 H
Transportation (Modes or 2 at Most
of Transportation, Vehicle which Carries, 3 Su
Used to Iransport Transports: More than 2
people, Vehicles of People, Many People/ 1 or
Transportation) 2 People, 2 at Most
Have wheels (& usea 3 Su Ride in/Ride on 1 Su
as transportation, More than 2z Wheels, Has 4 BS
& can pe ridden) 4 Wheels/Has 2 Wheels
Venicles Mobilized by 1 Su Similar to Tramway/ 1 BS
Energy & Wheals 2 Wheeled Form of (Su/BS)
You Drive Then 1 Su Transportation
Many Passencers/2 1 bS
Sit Inside & Keep Warm/ 1 BS
Feel the Breeze (BS/H)
Elevator/Bus
Used to Make Life 1H Means of Transportation: 2 Su
Easier Within Building/Outside,
Consist of 4 Planes 1H Operates on Ground Level

Vehicles of Transport 8 S
{fransport, Carry:
pecple, people or
things, from one place
to another, Take you
to destination)
Have Motors 1 Su
Carry Limited Amount 1 Su
of People

Transports, Carries, 3 Su
Takes People: In Up & (Su/S)
Down Fashion, To Different
Floors in a Building/

From One Place to Another,
From Place to Place (e.9..
City to City)

Goes, Go: Up, Up & Down,
Up & Down in/Forward &
Back, In Any Direction,
Travels Across, Ride Across
Town, Stay on the Road in

Operates by: Electricity/ 1 BS
Fuel & Has Many Wheels

6 Su
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Horse/Blimp
Large, Heavy, B8ig 5H Living, Alive/ 2 H
Fly in the Air 1H Not Living, Isn't
(Meta) Animal/Thing, Man-made 2 H
Used for 4 s Graceful/No Shape 1H
Transportation (Fora Shapes are Different 1H
of Transport, Travels) Mammal/Inanimate Object 1S
Non-Responses 2 (S/4)
Animal/Full of Air 1S
(H/S)
Large Animal with 4 Legs/ 1 Su
Large Object that Flies
Animal/Mechanical Machine 1 Su
(H/ Su)
Non-Responses 2
Jacket/Pants
Clothing 9 S Covers, Wear, Worn on: 8 Su

(Articles of
clothing, Horn, You
wear, Worn by people,
Clothing people wear)

Torso, Upper Half of
Body, Top Eart of Body/
Lower Half of Body, Lower
Part of Body, & Legs,

Worn by Both Sexes 1 Su From kaist Down, Legs
you Zipper Them 1 BS Top Part of Outfit/Part 1 Su
Non-Responses 1 worn From Waist Down
Used for Warmth/Worn at 1 Su
All Times
Can be Taken off in 1 Su
Public/Can’t
Has Lapels/Doesn't 1 BS
Snirt/Watch
Worn 7S Worn on, over: Back, 3 Su
(You wear them, Worn Chest, Upper Part of
on the body, Worn Body/Wrist, Not
externally, Exterior Made of, Is: Cloth, 3 Su
apparel, Put on) Fabric, Cotton/Metal,
Worn on the Body by 1 Su Mechanism Comprised of Wire,
Both Sexes Metal, Glass & Crystals
Worn on the Upper Body 1 Su Made of: Cloth/ 1 Su
Wworn Iogether 1 Su Mechanical Material {Su/S)
Cover Portion of Arm 1 Su Clothing/Jewelry, Piece 2 Su
Non-Responses 1 of Jewelry (S/ Su)
Worn on: Upper Body from 1 BS
Neck to Waist/Wrist (Su/BS)
&6 Tells Time
Pinstriped/Isn't 1 BS
Non-Responses 1
Apron/Handkerchief
Garments to Wear 2 S For Females/Males 1H
(Worn as part of Wear/Don't 1S
clothing) Wear/Used at Random 1S

J—
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Made of Clotn 7 Su (S/H)
(Made of: material, Is Worn/Fits in Pocket 1 Su
cotton, soft flexible © (S/5u)
cloth, & are used) Tied Around Waist/ 1 Su

Use to Keep Clean 1 Su Put in Pocket
(fErom cooking & nose) Worn when Cooking/Use 1 Su

Made of Cotton & 1 BS for Nose Secretions
Checkered Use to Cook/Blow Your 1 Su

Non-Responses 1 Nose (S/Su)

Protect from Dirt/ 1 Su
Blow Your Nose

Used for Getting Dirty/ 1 Su
Used for Keeping Clean

Cover Clothing When 1 BS
Working/Ornament (BS/Su)
with Clothing

Worn Aroung Waist/ 1 BS
Carried in Pocket (Su/5S)
& Used to Elow Nose
Non-Responses 1

Hammer/Drill

Tools 6 S Quiet/Noisy 1HhH
(Tools used to Hit Nail in, Hammer with 3 Su
construct sometning) Hit Down on/Drill Holes,

Use in Fixing Things 1 Su Make Holes
& Can Use to Put Things (like Nails) 1 Su
Make Holes Inside Holes/Makes Holes

Help Dig 1 Su Used for Banging/Grinding 1 Su

Carpenter's Tool 1 Su Use: Manually/with 2 Su

Used in Workshop 1 Su Electricity, Electrical

Non-Responses 2 Power

Push Nails in Manually/ 1 BS
Make a Hole (or Push
Nails) Electronically
Manual Force Applied to 1 BS
Nails/Electric Force (BS/Su)
Drive Nails/Drill Holes 1 BS
in Preparation for a (Su/BS)
Screw
Non-Responses 1
Soldering Iron/Nails

Made ot Metal 4 H Stronger/ --- 1H

Hard & Straight 1H Doesn't/Goes into Objects 1 H

Have to do with Metal 1 H Is Acting Upon a Metal, 3 Su

Tools 3S Creates a keaction
{(Used to make things, (Fuzing Metal), Powered by
Hardware instrument Energy/Acted Upon by a
used for construction Hammer, Requires Something
purposes) Done to it (Hammering)

Hold Items Together 1 Su Fuze Metal Together/ 1 Su

Non-Responses 2 Hold Objects Together
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Hold Together: Metal/Wood 1 Su
Melts Things into Shape/ 1 BS
Holds Things into Shape

Join Things with: Heat/ 1
Force

Norni-Responses 3

BS

Hatchet/Stapler
Have Metal 1H Doesn't/Have Movable 1H
Have Sharp Ends 1H Parts
Tools 58S Takes, Slices, Splits, 6 Su

(Tools needed to

complete action,
Manipulating or

creating something)
Connecting or 1 Su
Disconnecting: 2 Other
Things (Pieces) are

Involved

MaKke Holes 1 Su
Cut into (wood, paper) 1 Su
Non-Responses 2

Breaks: Objects Apart,
Things in Half/Puts,
Holds, Connects: Things
Together

Chop Things/ 1 Su
Staple Things

Kill Someone/ 1 Su
Inflict Torture

Non-Responses 3

Bed/Truck

Flat & Close to the 1H
Ground
YBedY" (Flat Bed Truck, 2 H

Sleep in, on/ Ride 2 Su
Around in, Ride in
Sleeping, Resting, Lie: 3 Su

ded of Pickup (e ta) on/You Drive, Used for
Truck) Driving
Used Ly People 18H Sleep on/Transportation 1 Su
Help Do Soamething 1 H of Products (Su/S)
(Sleep, Get You to Stays Where it is/Driven 1 Su
Destination) All Over
Hold People 1 Su Stationary/Iransportable 1 Su
Supply Sleeping Area, 3 Su (Su/h)
Lie Dow: on, Sit on Designed for Comfort & X BS
Hold 1 or 2 People 1 BS Rest/Machine (BS/Su)
Non-Responses 2 Comfortable & Warm/Cold 1 BS
& Uncomfortable (BS/H)
Has Pillow/Doesn't X BS
Non-Responses 1
Handkerchief/Table
Started Out as Living 1 H Soft, Light/Hard, Dense 3 H
Thing Clothing/Furniture 1S
Can be White 1 H Uses Different 1S
Can Get Food on Them 1H (H/S)
Serve Person 1H Used on, Wipe, Blow Your: 3 Su
Non-Responses 8 Nose/For Eating, Eat off

of, Where Put Setting to
Eat
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Dangerous to Play
with or on

Are Confined Spaces

Doors Open

Make Life Easier
(Convenience)

Made of Metal

Use Buttons or Knobs
for Ihem to Work,
Have Indicators to
Go t¢ Higher Levels

Non-Responses

Used by People
(People Ride, Wear)
Ccntain People
(You get into,
Have people in them,
Aple to encompass
bodies~-human form)
Have Sayings on Them
Non-Responses

Skill to Use so as
Not to Risk Injury
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Cloth/Written on 1 Su
Fits in Your Pocket/ 1 Su
Doesn't
Soft & Fluffy/Hard Decor 1 5Su
(H/Su)
Non-Responses 1
Stove/Elevator
1H Doors Open: Horizontally/ 1 H
Vertically
1H Appliance/Vehicle 15
i1H Used for Cooking, Used 2 Su
2 H for Cooking in House/
Get From Floor to Floor in
3 Su Building, Get People Up &
2 BS Down in Building
Used for Heat & Making 1 Su
Things Hot/Getting (Su/S)
from Place to Place
2 Stationary/s/Moves 1 Su
(Su/s)
Prepare Food¢ (in or on)/ 1 Su
Can't
Gets Hot & Cooks Food/ 1 BS
Doesn't
Cooks Things, Cook Food 4 BS
in, Cook on/Get from (BS/Su)
One Floor to Another,
Carry Things Up & Down,
Ride in
Bus/Shirt
2 H Rough & Rigid/Soft & 1 H
Flexible
S H Vehicle, Mode of 4 s
(Meta) Transportation, People
Ride/Clothing, You kear
You Travel on/ 1S
Travels on You (S/h)
14 Hold People: Many/One 1 Su
4 (Su/H-Meta)
You Take to Work/ 1 Su
Worn to Work
Ride in as Passengers/ 1 Su
Worn by Men
Transport People in/ 1 Su
Hear (Su/S)
Made of: Metal/Material 1 Su
Non-Responses 1
Car/Scissors
2 H Big/Small 1H
Used for Driving, You 4 Su
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(Dangerous if not
hanaled properly)
Move in Same Direction 1 H

Cut things off i1h Means of Transportation, 5 Su
(Meta) Used to Iravel, Takes (S/Su)
Can be used as 1S People Places/Used to
Weapons Cut, Usad for Cutting
Made of Metal 5 Su Objects, Made to Cut
(Primarily) Places
Non-Responses 2 Operates on Wheels/ 1 BS
Operated by Hand & (Sus/BS)
Use for Cutting
Blimp/Apron
Man-made 1H Big/Small 1H
Have Designs 1H Large/Cover 18
Put Away When HNot 1H (H/S)
Working wWith & wWork Holds People/Holds 1 Su
Apbove Ground Kitchen Utensils (S/Su)
Float in Air 1H Holds People: Many/ 1 Su
Non-Responses 8 only One (Su/H-Meta)
Flies in the Sky/ 1 Su
Cloth Worn
Propelled, Flies in the 2 Su
Sky/ Worn (Su/S)
Made of: Metal/Fabric 1 Su
Large Object that can 1 BS
Fly/Homen Wear to Cook
Non-Responses 3
Dress/Saw
Inanimate Objects iH Clothing, You Wear/Tool 2 S
Concrete 1H Worn, To be Worn/ 2 S
Have an Edge 1H Handled, Sharp Object (S/H)
Handled by Humans 1H Something to Wear, Used 5 Su
Handmade 1H for Wearing, You Wear (S/Su)
Can be Sharp 1 H it/Used for Cutting,
(Meta) Used to Cut Wood, or
Can Cut (Dress by 1 H Metal
its “"Cut%, Saw (Meta) Material to be Worn/ 1 BS
by its Cutting) Machine to Cut Wood (Su/BS)
Non-Responses 5 Non-Responses 2
Counter/Pants
Mattex 1H Hard, Hard Surface/More 2 H
Can Get Worn Out 1H Elastic Surface, Can
Useful Everyday 1H Form to Body
Objects Use to Put, Place, 4 s
Can be Seen in a 1H Placement of Things,
Depar tment Store Objects on/Clothing,
Goes on Top of 1H Clothing Person ¥Kears,

Something (Floors,
Legs)
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Drive in/You Use to Cut
things, Used for Cutting
Ride in/Cut with 1 Su

You Wear
Holds Goods/Holds People 1 Su
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Put Something On or
In (Legs)

Hold ltems (Put
Something on, in
.Pockets)

Non-Responses

Contact with Hands
(Hands necessary,
Hands usually
involved)

Used by Hands
(Need hands to use,
Reguire use of hands,
Implements Jdesigned
to be used by hands)

Can be used
During Work

Non-Responses

Are Hard &
Have Definite Shapes
Can be Made of Same
Materials (such as
Wood, Metal, Plastic,
etc.)
Made of Wood,
(Jsually)
Measure for Purpose
Measure a rRoom with
Either
Non-Responses

Wood

Lead Them to a Place
or in a Direction
for Action to be a
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1H (Su/H-Meta)
Eat on/Clothing, People 2 Su
1 Su Wear (Su/s)
Hard & Used to Chop 1 Su
things/Soft & You (Su/S)
5 Wear them
To Keep Toasters, etc./ 1 BS
Clothes Men & WOomen (B5/5u)
Wear
Non-Responses 1
Gloves/Hatchet
3 H Soft/Harad 1H
Worn/Held 1S
(S/H)
Article of Clothing 1 su
4 H dorn on Hands/Iool Held
in Hand
Cover Hands/ 1 Su
Used by Hands (Su/H}
For Keeping Warm/ 1 Su
1H For Axing Things
Worn on Hands, People 2 Su
4 Wear on Hands/ Used for
Chopping, To Open Things
Wear as Clothing, You 2 Su
Wear/Use to Chop, (S/Su)
Chop Thinas up
Protect Hands from Cold, 2 ES
worn to Keep Hands (BS/ Su)
Harm/Chopping Hood,
To Destroy Things
Worn on Hands by Both 1 BS
Sexes/Tool (BS/S)
Ruler/Chair
1H Small/Large 1H
Used to Measure, 10 Su
1 H Measure Things, Measure
with, Measurement, Means
of Measurement/Used for
Sitting, You Sit on, in,
6 Su & Doesn't Measure Things,
Area to be Seated
1 Su Non-Responses 1
1 8BS
2
Hammer/Sled
1H Made of: Metal/Wood

1H
Tool, Tool for Working, 3S
Used for Fixing things/
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Success

People Use for
Purposes

Used for Driving

Made of Wood

Made of, Consist of,
Have Metal & Wood
Tools 1
Made of Metal 1

Non-Responses 3

Soldering
Essential & Can be 1H
Usea ior Purpose
Can get iot, Hot 2
(Especially in Summer)
Pertain to Metal
Kept in Same Place
Put things Tog=2ther
(in Order)
Non-Responses

H
H
H
H

B

(o2}
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Toy, Toy for Playing, For
Recreational Purposes

Used to Put things . 1S
into Perspective/ (H/5)
Used tor Enjoyment

Placing, Push, Drive 3 Su

Nails, into an Object/
Recreational Transportation,
Used to Play in Snow, Iravel
Across Frozen Wastelands

StrikesGlide 1 Su
Used for Working as a 1 BS
Tool/Used to Get (S/BS)

Around in the Snow &
for Playing

Non-Responses 2
iron/Closet

Tool/Not 15
Fuzes Metal/ 1 Su

Stores Clothes
Used for Fixing things/ 1 Su

Store things (5/5u)
Object to be Stored/ 1 Su
Place of Storage (H/ Su)
Metal/Has Clothes, Shoes, 1 Su
Dresses in it {H/Su)
Held in Hand/ 1 BS
Holds Everything (H/BS)

Doesn't/Holds Objects & 1 ES
Has Walls

Used to Combine Metal 1 BS
Together/ (Su/BS)
Where Clothes Hang

Non-Responses 4
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Appendix 5
A Computer Implementation of the “Same" and YDifferent"

flesponses Received in Experiment 3

~r—ry . [P
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Computer Implementation

A computer implementation was undertaken to further
examine.the type c¢f taxonomic organization found in the
experiments reported nere. The goal of this implelentation
was to generate responses to requests based on such an
organization and the particular contexts of the reguests.
The responses received in Experiment 3 were used as the
basis for this implementation. In that experiment, subjects
were asked what is the same and different about instances
and it was found that instances were compared in terms of
their least-upper-bound shared memberships. The responses
were related to four distinct taxonomic levels, the superor-
dinate level, a subset level under the superordinates, a
ievel below the subsets, and levels higher than the superor-
dinates. It was also found that instances were included in
or excluded from the description of certain features, based
on whether a same or different comparison was being made. As
such, the processes of extending and delimiting the sets of
instances whicn features are applied to had to be accounted
for, in line with the use of features as “norms".

For the implementation, instances of the superordinate
vtools" were used. The instance pair comparisons that were
implemented were for the subset level pairs Yruler - tape
measure" and Y"saw - scissors", the superordinate level pairs
“hammer - drillY ana “nails - soldering irons" which were
not found to share mempership in a subset, and the higher

level pairs Yruler - chair" and “saw - dress" which do not
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share mempership in a superordinate. Appendix 4 shows the
responses that were generated for what is the same and dif-
ferent about these instance pairse.

For generating the responses to these pairs, a knowl -
edge base was constructed in LISP using frames, and sets of
retrieval functions were constructed which compared the
instances. Exampies of the knowledge-base frames are shown
in Table 13. as 1n Experiment 3, the retrieval functions
compared tnevinstances in terms of their least-upper-obouna
shared mempershnips and the type of comparison being made
(i.e., what 1s tne same or different about the instances).

The highest level of retrieval functions initiated a
same or different comparison. For example, the reguests for
wnat is the same or different about saws and SCissOoIs were
made by calling the functions “WhatSame" or “WhatDif" for
these instances {(i.e., "khatSame saw scissors" or "WhatDit
saw scissors"). These functions identified the least-upper-
pound shared membership of the instances. For example, saws
and scissors were identified as sharing a subset membership
py noting that they share a Permiésible feature/subset dis-
tinction for "tools" (i.e., they both “cut"). Ihe instance
pairs were then passea on to one of the next set of
retrieval functions, which maae the same or different com-
parison in terms of the instances' sharea membership. For
example, tne same and different comparisons for saw and
scissors were made by the functions YSubsame" and “Subdif".

in contrast, "hammer" and “drill" were identified as sharing
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Table 19

Computer Implementation Frames
for Instances, Features and the Superordinate “Iools*“

Superordinate
(Tools {(Oblig ($Value (DoSomethingwith) (RctsUpon)
(HelpDoWork) (Build) (Fix) ))
(Perm ($Value (Usedinkorkshops)
(PputThingsTogether) (HoldThingsTogether)
(Measure) (Hammering) (Nailing) (Cut)
(MakeHoles) (Drillhkoles)
(Melts) (Fuses) ))
{Sibs (3Value (Buildinghaterials) (Furniture)
(Clothing) ))
(aKv (3Value (FunctionalArtifacts) )) )

Feature Frames

(Buila (Oblig ($Vaiue (PutThingsTogether) ))

(Perm (3Value (TakeThingsApart) ))

(S1os ($Value (Fix) (Destroy) )) )
(PutThingslogether (Sipbs ($Value (TakeThingsApart) )) )
(Nailing (Perm ($Value (MaxeHoles) )) )

(MakeHoles (Perm ($Valiue (DrillHoles) (Nailing) )) )
(DrillHoles (Oblig ($Value (MakeHoles) )) )

(Nambers (Perm ($Value (Measure) )) )

(Incnes (Oblig (%Value (Measure) )) )

(piade (Oblig ($Value (Cut) )) )

(Cut (Oblig (3value (Shaxp) )) )

(Worn (Sipos (§Value (Cut) )) )
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Table 19 (continued)

Subset Instance Pairs

Ruler/Tape Measure

(Ruler (Obplig ($Value (Measure) (Build) ))
(Perm ($Value (MadeofWood) (MadeofMetal) ))
(AKO ($Value (Tools) ))
(Part (3Value (Inches (num: 12)) (Foot (num: 1))
(Numbers) (StraightEdge) ))
(4pplied-to ($Value (Things) (Wood)
{Length) (HowEig) }) )

(TapeMeasure (0Oblig ($Value (Measure) (Build) (Fix)
(MadeofCloth (ie: Bends)) ))
(AKO ($Value (Tools) (SewingIools) ))
(Part ($Value (Inches (num: 36))
(Foot (num: 3))
(Numbers) ))
(Applied-to ($Value (Things) (Cloth)
(Length) (Howbig) )) )

Saw/Scissors

(Saw (Oblig ($Value (Cut) (Build) ))
(Perm ($Value (UseabyCarpenter) ))
(AKO ($Value (Tools) (HardwareTools) ))
(Part ($Value (Blade (num: 1)) (Handle) ))
(Applied-to ($Value (Things) (Wood) (Metal) (Trees)
(ThickThings) (Okjects) )) )

(Scissors (Oblig ($Value (Cut) (Build) ))
(Perm ($Value (UsedbySeamstress) ))
(AKO (3Value (Tools) (SewingTools) ))
(Part ($value (Blade (num: 2)) ))
(Applied~-to ($Value (Things) (Cloth) (Paper)
(ThinThings)
(FragileMaterials) )) )
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Table 19 (continued)

Superordinate Instance Pairs
Hammer/Drill

(Hammer (Oblig ($Value (Hammering) (Nailing)
(build) (Fix) (UsedinWorkshops) ))
(AKO ($Value (Tools) (CarpentryTools) ))
(Part ($Value (HammerHead) (Handle (ie: Manually))))
(Applied-to (3$Value (Things) (Nails) (RWood) )) )

(Drill (Oblig ($Value (MakeHoles) (DrillHoles)
(Build) (Fix) (UsedinWorkshops) ))
(AKO ($Value (Tools) (CarpentrylIools) ))
(Part (3Value (DrillBit) (Handle)
(MechanicalParts (ie: Electrically)) ))
(Applied-to ($Value (Things) (Wood) )) )

Soldering lron/Nails

(Solderinglron (Obiig ($Value (PutTIhingsIogether)
(Melts) (Fases) (Build)
(MadeofMetal) ))
(AKO ($Value (Tools) (Hardware
(ie: Tools Instrument))))
(applied-to ($Value (Things) (Metal) )) )

(Nails (Oblig ($Value (HoldThingsIogether) (GointoObjects)
(Hammered) (Build) (MadeofMetal) )})
(Perm (3Value (MakeHoles) ))
(AKO (3Value (Tools) (BuildingMaterials) (Hardware)))
(Part (3Value (NailHead)} (Point) ))
(Applied-to ($Value (Things) (Wood) )) )

Instances for Higher Pairs

Ruler/Chair

(Chair (Oblig ($Value (Sit) (MadeofWood) ))
(Perm ($Value (MadeofMetal) ))
(AKQO ($Value (Furniture) ))
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Table 19 (continued)

Dress/Saw

(Dress (Oblig ($Value (korn) (MadeofCloth) ))
(AKO ($Value (Clothing) ))
(Part ($Value (itsCut) ))
(Applied-to ($Value (Body) (Skin) )) )
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a least-upper-bound membership in the superordinate “tools",
and not in a subset of YtoolsY, so were passed on to the
functions Y“Supersame" or YSuperdif" for their same or dif-
ferent comparisonse.

Each of the retrieval functions in this next set (e.g.,
“YSupsameY or "“Supersame") in turn called sets of more par-
ticular functions to make the specific comparisons related
to the instances®' least-upper-bound shared memberships. tor
example, for the difference comparisons of subset pairs,
“Subdif" called functions that compared the instances in
terms of differences in their parts, the different things
they are applied to, differences in the physical qualities
of the instances, and the instances belonging to different
supsets otner than the subset they share membership in. In
contrast, YSuperdif" called functions that compared superor-
dinate pairs in terms of their different Fermissible fea-
ture/subset distinctions (e.g. Ynailing¥ for hammers and
Ymake holesY for drills) and the different manners in which
these Permissible features may be fulfilled (e.g. “nailing
manually" versus "make holes electrically"). The functions
tnat made these specific comparisons will be referred to
here as the Ystrategies"Y used for comparing the instances.
For example, comparing subset pairs in terms of their dif-
ferent parts or in terms of their different physical quala-
ties are two different strategies for comparing subset
pairs. The specific ways in which the strategies made the

comparisons will be described below.
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Descriptions derived from the specific comparisons of
an instance pair were then returned. In this way, a list of
descriptions was produced for each instance pair that corre-
sponded to the responses received for these instances in
Experiment 3. For example, for "WhatDif saw scissors", "“(cut
wood) (cut cloth)¥ and "HardwareTool SewingIool% were two of
the descriptions generated by the retrieval strategies.
These descriptions correspond to the Experiment 3 responses
vone cuts wood and the other cuts cloth" and Yone is a hard-
ware tool and the other is a sewing tool". Each description
corresponded to a response given py a single subject for an
instance pair in Experiment 3, and the list of descriptions
for an instance pair corresponded to the set of descriptions
given by tne different subjects that responded to that pair.
The lists of descriptions generated for the instance pairs
accounted for approximately 5% of the responses received
for these pairs in Experiment 3.

The frames in tne knowledge base had standard frame
structures, each frame having a name and a substructure of
slots, facets, and data (or yvalues) . Table 19 shows the
frames for the superordinate “tool", the instances that were
compared, and a few examples of feature frames. The frame
substructures also included ggmmgggg with the data, similar
to those found in FRL (Roberts and Goldstein, 1977). Com-
ments were only used when that information was related to a
datum of a particular instance, and not to other instances

that the datum was applicable to. For example, “blade" was a
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datum for "“saw" and "scissors", and “num: 1% and “num: 2%
were comments used with these data to designate the number
of Yblades" tnat Ysaws% and "scissors" are expectea to have.
It should also be noted that the only kinds of facets usea

were Yalue facets. Default facets were not necessary as the

knowledge pase was used as a deontic system of representa-
tion. That is, whether an instance was taken as being
described by a datum or not depended upon the context of the
comparison being made. For example, a “saw" may or may not
pe said to be used to Ybuild%, depending upon the context.
low such deontic uses of the knowiedge base were accom-
plishea will pe described below.

The different types of slots were AKO slots, Obligatory

and Perpissible feature slots, Sibling slots, Part slots anag

Applied-to slots. The AKC slots indicated subsumption rela-

tions between the frames (e.g., a "hammer" is A-Kind-0f
"tool%) . The Sibling slots indicated sibling relations
between category frames or between feature frames. For exam-
ple, siplings of “tools" were “building materials" and “fur-
nitureY, etc., and siblings of "bbild" were Yfix" and
“destroy". As can be seen in these examples, different types
of siblings were used in the sibling slots. For example,
while "destroy" is an opposite of “Ybuild", “fix" is a simi-
lar but alternative process to Ybuilding". The retrieval
strategies distinguished between these different types of
siblings within contexts, by accessing other relevant infor-

mation in the features' and categories®' frames (these strat-
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egies will be described below). The Part slots indicated the
parts of objects in the instance frames (e.g., a vplade" and
a Yhandle" are parts ofva Ysaw") . The Applied-to slots indi-
cated the thinys that the instances are agplied to when they
are fulfilling their functions. For example, a "saw" is
applied to Ywood" or “Ymetal" when it is being used to Ycut%,
and a “dress" is applied to the "body" when it is “worn".

The Obligatory and Permissible slots indicated the
relations of features to categories, instances and other
teatures. These Obligatory and Permissible features were
used by the retrieval strategies as the core information for
describing instances and for deriving descriptions of the
instances. For example, %“cut" was an Obligatory feature for
Ysaw" and "scissors" and was used to describe what is the
same about them. In turn, Ysaw" and "scissors" were
described as having Y1 blade for cutting" and ¥2 blades for
cutting" for what is different about them. This description
was derived by noting that Ycut" is also an Obligatory fea-
ture for "blade", and that “saws" and "“scissors" have a dif-
ferent number of YbladesY. All of the Obligatory and Permis-
sible features of the categories and instances were
“functionalY features (e.ge., "used to build", Ycutv, etc.),
with the exception of some material features (2.g., a
“ruler" being "made of wood"). However, the retrieval strat-
egies distinguished between the material and functional fea-
tures and used them in different ways.

lwo particular uses of the Obligatory and Permissible
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features were important for the present implementation. One
was the determination of the instances®' most representative
functiéns (e.g., a “saw" being used to Ycut"). This was done
by finding the features which are Obligatory for an instance
but Permissible for the categories they belong to (e.g.,
Ycut" being Permissible but not Obligatory for “tools"). As
will be seen below, these features played a pivotal role in
arriving at descriptions for instances and will be referred
to here as the instances® “defining" features. Secondly, the
features that had been identified in the experiments as
vHigh Permissible" features for the categories were desig-
nated as Opligatory for the categories, in line with their
potential to be taken as common to all members of these cat-
egories. For example, "used to build" can describe all
¥tools", though in certain contexts, some tools (e.g., a
Usaw¥ or an Yax") may be said not tc be used to build
because they are used to "take things apart" or “destroy"
things. The YHigh Permissible" characteristic of not being
applied to mempers of the categories in certain contexts can
be identified in these contexts by noting the features®
relations to other features (see the frame for “build" in
Taple 19). How these relations are used in these contexts
will be described later on.

The initial retrieval functions, "WhatSame" and “What-
Dif", used the same criteria for determining the least-up-
per-bound shared meﬁberships'of the instances being com-

pared. If the instances shared a "defining" feature (e.g.,

p—
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“sawsY and Yscissors" being used to Ycut") they were desig-
nated as sharing membership at the subset level, as the
instances® defining features are Permissible features for
their superordinate categories (e.g., "cut" in Ytools") that
are shared by some but not all members of these categories.
If the instances did not share membership at the subset
level but shared membership in a superordinate (e.g., “ham-
merY and "drill" in “tools") they were designated as sharing
membership at the superordinate level. If the instances did
not share membership in a superordinate (e.g., “dress" and
"saw") they were designated as sharing membership at a
higher taxonomic level.

Bs described earlier, the instances were then passed on
tc one of the next set of functions (e.g., “Subsame",
wSupersame", or YDifSupersame" for what is the same about
the instances) and the specific retrieval strategies were
called for comparing tne instances. The specific strategies
fulfilled two functions, 1) determining which information
should be reportea in that context, and 2) determining which
pieces of information should be combined when describing the
instances. For example, for what is the same about instances
that share membership at the subset level. their shared
defining feature was reported alone and was also combined
with the things that both of the instances are Yapplied to".
As such, Ymeasure" and “measure length" were reported for
"ruler" and “tape measure", the YlengthY of objects being

something that both of these instances are applied to when
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measuringe.

Similarly, for what is the same about instances that
share a least-upper-bound membership at the superordinate
level, the superordinates were reported, features that are
Obligatory for the instances and the superordinates were
reported (see Table 19), and the superordinates and these
Obligatory features were combined. For example, “hammer" and
vdrill%¥ were described as being Ytools"Y, as being used to
Ypuild¥, and as being Ytools" that are used to “build". For
what is the sawme about instances from different superordi-
nates, their comparisons were made in terms of the higher
level categories they share membership in (e.g., “dress" ana
"saw" being Yinanimate objectsY and “concreteY). Or they
were compared in terms of their shared material properties
and pnysical characteristics, which are shared across super-
ordinates (e.gJ., "chairs¥ and ¥rulers" being ¥Ymade of wood¥
and therefore having "definite snapes").

Bs can be seen in these examples, different types of
information were reported based on the instances' shared
memberships. In addition, there were special restrictions on
how and whether this information should be reported. fFor
example, the subset pair Yruler" and “tape measure" both
have Ynumbers", Yinches", and vYfeet" for measuring. For
these instances, having Ynumbers" was reported alone and
with Ymeasure" (i.e., they “nave numbers" and “have numbers
to measure"), while YinchesY and Yfeet" were only reported

with Ymeasure" (i.e., they Yhave inches to measure" and
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vhave feet to ameasure"). Having “Ynumbers" was reported alone
because ¥Ymeasure¥ is a Permissible feature of “numbers"
(that is, “nuambers" may also be used for purposes other than
measuring), while "measure" was represented as Obligatory
for "inches" and Yfeet" (see Table 19). In contrast, "“have
blades to cutY was not reported for “saw" and “scissors',
even thougn “cut" was an Obligatory feature for “blades".
This part was not reported because it is the only part of
these instances that is associated with their defining fea-
ture “cut". As such, this part is synonymous with the defin-
ing function of these instances, and nothing is added by
saying that tney have "blades" if it is being reported that
they are used to Ycut%.

These examples show how the “defining" features were
used as “core" pieces of information when describing the
instances. The other Obligatory and Permissible features of
the categories and instances aiso played similar “core"
roles when instances at the other levels of shared member-
ship were peing described. As these features were primarily
“fanctional® features, the present implementation illus-
trates why dominantly functional descriptions were given in
the psychological research reported here. As can be seen,
tnese "core" functional features were use¢ to organize the
featural descriptions of instances through their relations
to other features (e.g., "measure" being Obligatory for
vinches" and "feet"). In addition, the descriptions were

adapted to fit the particular contexts they were used in.
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For example, not reporting “bladesY for “saw" and “Yscissors"
because it is the only part associated with their defining
feature is in line with the characteristics of Grice's
(1975) Cooperative Principle of being brief and not contrib-
uting more information than is reguired.

1t should also be noted that the least-upper-bound

shared membersnips of the instances played a principle part
in delineating the context of a comparison. Sieilar to the
descriptions of what is the same about the instances, the
types of information used to describe the differences
between instances were related to their shared memberships.
For example, the subset pairs' shared defining features were
combined with the aifferences in their parts (e.g., a
“ruler" having "12 inches for measuring" and a "“tape meas-
ure" having "36 inches for measuring") and the different
things they are “applied to" (e.g., a "saw" being used to
veut wood" and “scissors" being used to Ycut cloth%). In
contrast, superordinate pairs were compared in terms of
their respective defining features, which are Permissible
feature/supset distinctions under their superordinate (e.g.,
Yhammer" and Ydrill" are used for “nailing" and to "make
noles"). In addition, the ¥Ymanner" in which they are used
was also reported. For example, Yhammer" and “drill" were
reported to be used “manuallyY/used “electrically" and as
“nailing manuallyY/“make holes electricallyY, and “nails"
and Ysoldering irons" were described as different because

one is Yacted upon (nammered)" and the other Yacts upon
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(fuses)v. As such, the least-upper-bound shared memberships
of the instances served to delineate the types of informa-
tion tﬁat should be used to describe the instances in the
contexts of particular comparisonse.

khile it nad been found in Experiment 3 that instances
are primarily compared in terms of their least-upper-bound
shared memberships, there were exceptions. For example, for
wnat is the same about “hammer" and "drill%, these instances
were most often described in terms of their shared member-
ship in the superordinate “tools", but they were also
described as "“carpentry tools" (a subset of Ytools") and as
being “used in workshops" (a Permissible feature of
“tools"). However, in the present implementation, it was
found tnat such exceptions can be generated based on the
instances' least-upper-bouna shared membexrships. For exam-
ple, *used in workshops" was not designated as a defining
feature for "hammer" or “drill%, as it was represented as an
Obligatory (High Permissible) feature of “carpentry tools",
in contrast to the defining features of “hammer" and “drill"“
(e.g., “nailing" and "making holes") which were Permissible
features of poth “carpentry tools" and “tools". As the
instances' defining features were used to determine shared
memberships at the supset level, these instances were not
compared as a subset-level comparison (see the examples of
the difference comparisons for these instances in the previ-
ous paragraph). However, other subset distinctions and Per-

missible features of the superordinates were reported in
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such contexts (e.g., "carpentry tools" and “used in work-
shops") if they were not the instances' defining features.

Ihe largest proportion of Yexceptions" to the least-up-
per-bound hypothesis in Experiment 3 were for the difference
comparisons of instances that are members of difierent
superordinates (see Table 15). It had been predicted for
£xperiment 3 that these instances would be contrasted in
terms of their different superordinates and the Obligatory
features of these superordinates, but a larger number of
Permissible features of the superordinates were received.
For example, “ruler" and “chairv were described as being
different pecause one is used to "measure" and the other is
used to “sit on%, rather than being described in terms of
their respecfive superorainates, “toolsY and “YfurnitureV.
“Dress" and “saw" were described in terms of their superor-
dinates (i.e., one being ¥“clothing" that is “worn" and the
otner being a “tool"), but they were also described as dif-
ferent because one is “worn" and the other is used to “cut'.

These apparent exceptions to the least-upper-bound
hypothesis were also implemented in terms of the instances'
least-upper-bound shared memberships, as their descriptions
were generated relative to their taxonomically higher-level
similarities. For example, “dress" and Ysaw" were compared
in terwms of their superordinates (i.e., “clothing", “worn",
and Ytools") bacause a higher category that subsumes their
superordinates is used to describe what is the same about

them (i.e., they are both "inanimate objects"). But the fea-
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tural descriptions for these instances were also contrasted.
Specifically, the defining feature for Ysaw¥ (i.e., it is
used to %cut") was contrasted to a Ydress“ being “worn%.

In the implementation, difference descriptions were
generated from the contrasts between these features by not-
ing that things that are “worn" have a sibling/contrasting
relation to things that Ycut", that "§harp" is Obligatory
for “cut", and that a saw is applied to “wood" in contrast a
dress being applied to the Ybody" (see Table 19) . The
resulting difference descriptions were that saws Ycut"%, “cut
wood¥ and are "sharp" in contrast to a dress being Yworn".
As Yworn" is a superordinate-level feature and Ycut" is a
subset-level f=2ature, the generation of these descriptions
corresponds to the large number of “mismatched" levels
received for the difference descriptions of higher pairs in
Experiment 3, in which specific contrasts are generated
through a characteristic of one of the instances (e.g., a
saw's cutting) in contrast to a more general characteristic
of the other instance (e.g., a dress being worn).

It was also found in Experiment 3 that the subset-level
Permissible features are frequently used to describe
instances despite the level they share a least-upper-bound
membership at, these features therefore appearing to be
wpreferredv as descriptions of the instances. In line with
this finding, "ruler" and “chair" were simply described as
different in terms of their respective Permissible, defining

features, "measure" and %sit on%, without any specific con-
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trast being made between these two features. For the present
implementation, these descriptions were generated based on
the instances being described as the same by a general,
higher-level material characteristic (i.e., they are "made
of wood") that is shared across a number of superordinates,
but does not subsume the superordinates in the way that the
category Yinanimate object" does. As such, the Permissible,
defining features played a principal role for comparing
instances, but the strategies used for each of the compari-
sons were pased on the least-upper-bound shared memberships
of the instances.

Ihe strategies also made extensive use of the deontic
norm relations (i.e., Obligatory and Permissible relations)
for generating descriptions. As illustrated above, norm
relations betWeen the characteristics of objects were used
by the strategies along with the features® norm relations to
categories and instances (e.g., noting that “cut" is Obliga-
tory for “plades"Y, or that it is Obligatory for something
that can "“cut" to be Ysharp"). Through these relations, the
strategies arrived at the descriptions that are applicable
in specific contexts. In addition, shifts in the applicabil-
ity of feature norm descriptions were also implemented by
noting the relations between features that are relevant in
particular contexts. Specifically, means were implemented
for using a feature to describe an instance in one context,
but excluding that instance from that description in another

context. In Experiment 3, such deontic usages were seen when

Reproduced with permission of the copyright owner. Further reproduction pthibited without permission.



242
the same feature was used to describe what is different and
the same aoout two instances. For example, “hammer" and
vdrill" were described as different because one is used for
"nailing" and the other is used to “make holes", but they
were also described as being the same because they are used
to Ymake holes". YHammersY were therefore described as being
used to “make holes" and were excluded from this descrip-
tion.

These different uses of a feature were implemented by
noting the feature's relation to the other relevant feature,
in the context of the particular comparison. For example, in
the context of describing what is the same about "hammer"
and "drillv, it was noted that it is Permissible for some-
thing that is used for “Ynailing" (or Yhitting" things) to be
used to make noles" (see Table 19) . The defining feature
for “drillv, "make holes¥, was therefore extended to “ham-
mer% as a description of what is the same about these two.
However, for what is different about these two, their defin-
ing features were reported (i.e., "nailing" and "making
holes"), as neither feature is Obligatory for the other. In
fact, this extension of a defining feature only goes one
way, as "drills" make holes by drilling ("drill holes" is
also a defining feature for "drills"), and it is not Permis-
siple for things used to %drill holes" to be used for "nail-
ing".

As a result of these processes, a feature that is

extended to include instances and delimited to exclude
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instances has a different sense in the different contexts,
each of which is based on relations within the knowledge
base. As seen here, “make holes" has a broader sense when it
includes a hammer®s “nailing" through reference to the Per-
missible relation between making holes and nailing. But a
narrower sense of ¥Ymake holes" is referred to when it is
contrasted to “nailing", and is delimited to a drill‘'s being
used to "drill holes%. In this context, the sense of “make
holes" is delimited to one of its Permissible features
(i.ee., drilling holes is Permissible , but not Obligatory
for making holes; see Table 19). This is an important char-
acteristic of a deontic system, as the Obligatory and Per-
missible relations are not “all-or-none" relations. What
features are taken as referring to can therefore be flexibly
adapted to meet the demands of particular contexts. This is
doné without explicitly representing default values, as the
special applications of feature norms are arrived at by not-
ing the relevant relations between features in particular
contexts.

The same Jeontic processes can also be applied for
determining how the feature norms should be used to describe
a category and its members. In particular, "High Permissi-
ble" features for “toolsY were designated as Obligatory
norms for this category in the preserit implementation (i.e.,
vfix" and “opuildv; see Table 19) . While these features can
be used to describe all tools in an Obligatory fashion, they

may also be said to not be applicable to some tools in cer-
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tain contexts. For example, a ¥Ysaw" and an “ax" may be said
to not be used to *Ybuild" because they are used to Ytake
things apart¥ or “destroy" things. While these exceptions
and alternative descriptions were not implemented, they
could also be generated by noting the relations between fea-
tures. (These particular Yexclusive disjunctionsY were pro-
duced in Experiment 1, Task 2, and the present implementa-
tion only covered responses received in Experiment 3).

For example, taking things apart and pufting things
together can both be included in the process of buildinge.
“Take things apart" is therefore Permissible for "“build¥.
But Yput things together% is Obligatory for “build%, and
“take things apart" bears a contrasting/sibling relation to
Yput things togetherv (see the frames for “build" and Yput
things togetherv in Table 19) . Based on these relations,
Yhuild"Y could be taken as synonymous to Yput things
together", and Ytake things apart" could be contrasted to
Ybuild" througn its sibling relation to Yput things
together". As such, the feature norms for a category could
be adapted as descriptions of a category and its members
through the relations that the features bear to each other.
This, in turn, would provide the basis for their use as cat-
egory norms, as it was found that the features®' norm rela-
tions to categories reflected how the features are used to
describe categjories and instances in different contexts.

In summary, this implementation demonstrates that a

deontic model of knowledge representation is clearly related
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to how natural category information is organized and used.
When constructing the knowledge base for this implementa-
tion, a number of the relations between features, instances
and categories that were implicit in the responses in the
psychological research were given an explicit status in the
frames constructed for the implementation. Based on these
relations, it was found that all the responses received in
Experiment 3 could be generated in terms of the least-upper-
bound shared memberships of instances, including the "Yexcep-
tions" to the least-upper-bound hypothesis that ha¢ been
noted in that experiment. But the implementation went beyond
Experiment 3 by examining how retrieval strategies can
derive and construct responses to fit particular contexts,
rather than simply reporting information found at or below a
least-upper-bound taxonomic level. In fact, one of the taxo-
nomic levels identified in Experiment 3 (the “below subset®
level) was not represented in the implementation as a dis-
tinct level, as all of the responses at this level were
aerived. For example, the “below subset" level responses,
vcut woodY and “cut cloth", for the subset pair “saw¥ and
wscissors" were arrived at by combining their defining fea-
ture with the different things they are Yapplied to“.

Ihis integration of the strategies with the knowledge
base strongly suggests that natural category information is
organized in line with how it is used. The specific rela-
tions within the frames allow a broad range of responses

based on the comparison and combination of information in
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particular contexts, with none of the relations needing to
be absolute. Instead, featﬁres, categories and instances can
be represented in terms of the relations they are commonly
asserted as having to each other, so that their sense or
applicapility can be altered depending on the specific
assertions an individual wishes to make. As such, by noting
these relations, a deontic model of representation accounts
for how people organize natural category information so that

this information can be adapted for a variety of uses.

- ————s
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