










Concepts

same kind so long as it shares the same constitutive hidden properties (and not
necessarily the same perceptual properties) as the category's paradigmatic instances.

The suggestion is that people have a general tendency to assemble syndrome-
based sustaining mechanisms in accordance with their experience. Such a mechanism
then establishes the mind-world relation that atomists say is constitutive of con-
tent, and together with environmental input is capable of delivering a wide range
of unstructured concepts. Since the mechanism respects the character of one's
experience - acquisition proceeds by the collection) storage) and manipulation of
information to produce a representation that tracks things in the concept's exten-
sion - we think it is fair to say that this is a learning model.

Turning finally to the charge that Atomism leaves concepts explanatorily inert,
the best strategy for the atomist is to say that the explanatory roles that are often
accounted for by a concept's structure needn't actually be explained direcdy in
terms of the concept's nature. The idea is that the atomist can appeal to informa-
tion that happens to be associated with the concept; that is, the atomist can make

use of the relations that a concept c bears to other concepts, even though these

others aren't constitutive of c. This may seem a drastic step, but virtually any
theory of concepts will do the same in order to explain at least some inferences in
which concepts panicipate. Perhaps as a child you were frightened by a dog and
as a result you've come to believe that dogs are dangerous. This belief may well
explain quite a lot of your behavior toward dogs. Nonetheless) a classical theorist
would not likely suppose that it was part of the definition of ooc that dogs are

dangerous. All theories of concepts say that some of a concept's relations to other
concepts are constitutive of its identity and some are not. And having made that
distinction, it's sometimes going to be the case that how a concept is deployed
will reflect its non-constitutive relations. The atomist simply takes this position to
the limit and says that this is always the case. A concept's role in thought can't
help but reflect its non-constitutive relations, since what's constitutive of a con-
cept isn't its relation to any other particular concepts but just how it is causally

(or historically) related to things in the world. One wonders, however, whether
the atomist has gone too far. Could it really be that nzne of the ways in which a

concept is deployed is explained by its naturef

8.5 Rethinking Conceptual structure

There's something unsetding about the claim that the explanatory functions of
concepts are handled by their incidental relations. Consider once again typicality
effects. Typicality effects are so pervasive and so rich in their psychological import
that they constitute one of the central explananda of any theory of concepts.
Indeed, it is largely because of the Classical Theory's failure to account for these

effects that psychologists abandoned the Classical Theory in droves. Notice, how-
ever) that Conceptual Atomism is no different than the Classical Theory in its
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capacity to deal with typicality effects. By maintaining that concepts have no

structure) atomists are committed to the view that a concept's nature has no

bearing whatsoever on its role in typicality effects. Of course, this doesn't mean

that atomists have to deny the existence of typicality effects. Yet it is puzzling that

some of the mosr important psychological data involving concepts end up having

nothing at all to do with their nature.

At the same time, there are compelling pressures mitigating in favor of Atomism's

central claim that concepts don't have any stnrcture . In particular, all attempts to

explain reference determination in terms of a concept's structure run into formid-

able difficulties. The Classical Theory, the Prototype Theory, and the Theory

Theory all fall prey ro the problems of ignorance and error, and each theory has

its own peculiar difficulties as well.

The way out of this impasse lies in two related insights about conceptual

structure that are implicit in the Dual Theory. The first of these is simply that

concepts can have multiple structures. Thus in the original Dual Theory concepts

were taken to have cores and identification procedures. The second insight is less

obvious but it's really the crucial one . This is that concePts can have categorically

different types of structure answering to very different explanatory functions.Ie

The Dual Theory implicitly recognizes this possibility in the distinct motivations

that it associates with cores and identification procedures. But once the point is

made explicit, and once it is made in perfecdy general terms, a whole new range

of theoretical possibilities emerges.

The most immediate effect is the Dual Theory's recognition that the function

of explaining reference may have to be teased apart from certain other functions

of concepts. This would free the other types of structure that a concept has from

a heavy burden and, crucially, would imply that not all conceptual structure is

reference-determining structure. Having taken this step, one can then inquire

about what other types of conceptual structure there are and about the specific

functions they answer to.
We suggest that there are at least four central types of structure:

Cornpositionwl reference-deterrnining structare This is structure that contributes

to the content and reference of a concept via a compositional semantics. This type

of structure is familiar from the Classical Theory. Whether any lexical concepts

have this type of structure witl depend on whether the problems of analyticity

and ignorance and error can be met and whether definitions can actually be

found. Ilowever, it is more or less uncontroversial that phrasal concepts such as

BRowN uoc have this kind of structure. BRowN Doc is composed of snowN and

ooc and its reference is compositionally determined by the referential properties

of its constituents: Something falls under BRowN ooc just in case it's brown and

a dog.

Non-sernontic strwctwre This is structure that doesn't contribute to the cont-

ent of a concept but does conuibute significandy to some other theoretically
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important explanatory function of concepts. Though the Dual Theory is not
explicit about this, it seems plausible to think of Dual Theory's commitment to
prototypes as a commitment to non-semantic structure.

Non-referential sernnntic strnctare This is structure that contributes to the con-
tent of a concept but is isolated from referential consequences. Though our
discussion of the meaning or content of concepts has focused on their referential
properties, these may well not exhaust the semantic properties that concepts
possess. This type of structure would apply to) among other things, so-called
narrow content.2o

Swstnining rnechanisrn structwre This is structure that contributes to the content
of a concept indirecdy by figuring in a theoretically significant sustaining mech-
anism. Sustaining mechanism structure determines the referential properties of a

concept, but not via a compositional semantics. Rather, this type of structure
supports the mind-world relation that (directly) determines a concept's content.

These four different types of structure point to a range of new theoretical options
that bear exploring. By way of illusuation, we will briefly sketch a resolution to
the impasse between Conceptual Atomism and the pressure to appeal to a con-
cept's structure in explaining its most salient behavior.

If we look back at the Dual Theory, the main problems it faces center around
its treatment of conceptual cores. We've seen that both definitional structure and
theory structure are equally problematic in this regard. Neither is especially suited
to reference determination; and, in any case, definitions have proven to be quite
elusive, while theory structure has its difficulties with stability. Notice, however,
that there is now an alternative account of cores available . Given the distinctions
we have just drawn among the four types of conceptual structure, Conceptual
Atomism is best construed not in terms of the global claim that lexical concepts
have no structure at all, but rather as claiming that they have no cornpositionul
reference-determining strwcture. This opens the possibility that the cores of con-
cepts might be atomic.

Indeed, atoms seem to be almost perfectly suited to fill the explanatory roles
associated with conceptual cores. If cores are atomic, then one doesn't have to
worry about the fact that concepts aren't definable. Atomism implies that they
aren't. Similarly, if cores are atomic, then one doesn't have to worry about
stability. Atomism implies that a concept's relations to other concepts can change

as much as you like so long as the mind-world relation that determines reference
remains in place. Atomic cores also explain the productivity of concepts: complex
concepts are generated through the classical compositionality of atomic cores.
The only explanatory role associated with cores that atoms seem to have trouble
with is accounting for our most considered judgments about category member-
ship. However, it's hardly clear that this is a legitimate desideratum for a theory
of conceptual cores in the first place. If Quine's work on analyticity shows
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anything, it's that people 's most considered judgments of this sort are holistic' so

it,s nor plausible to suppose that all of this information could be isolated for each

concepr taken individually. Dropping this last desideratum, then, there is a good

case to be made for thinking that cores should be atomic.

At the same time, a model of this sort avoids the objection that Atomism is

psychologically unexplanatory. We can agree with atomists that lexical concepts

generally lack compositional reference-determining structure, but this doesn't

mean we have to say that concepts are entirely unstructured. For example, proto-

types and sustaining mechanisms may very well be part of a concept's structure.

It;s just that this structure doesn't directly determine its reference; reference is

fixed by the mind-world relation that implicates cores) leaving prototypes (and

other types of structure) to explain other things. And prototypes, for one, do

explain many other things. Given their tremendous psychological significance,

pro,o.yp.s should be taken to be partly constitutive of concepts if anything is.

Concepts are psychological kinds. As we see it, the best theory of concepts is

one that takes their psychological character seriously. The way to do this is to

adopt a theory that admits different types of conceptual structure while r'lng
them together by maintaining that concepts have atomic cores. In any event' it
pays to focus on the nature of conceptual structure itself. Articulating the differ-

ent explanatory roles for postutating conceptual structure and teasing these apart

opens up a range of unexplored and potentially very promising theoretical

options in the studY of concePts.

Notes

This paper was fully collaborative; the order of the authors' names is arbiuary.

I This view of the nature of thought is not entirely uncontroversial. Yet it's difficult to

see how finite creatures without access to a structured system of representation could

be capable of entertaining the vast number of thoughts that humans have available to

them. Even if we stick to relatively simple thoughts, the number of these is truly

astronomical. For example, there are I0r8 simple statements of sums involving num-

bers less than a million. This is more than the number of seconds since the beginning

of the lJniverse and more than a million times the number of neurons in the human

brain. How could a theory of thought accommodate these facts without postulating

a structured representational system in which the same elements - concepts - can

occur in different positions within a structured assemblyl In any event, if a theory

really says that thoughts don't have constituents, perhaps the best thing to say is that'

according to that theory, there aren't any such things as concepts.

2 We will assume that thoughts and concepts have semantic properties and that chief

among these are their truth-theoretic properties. We take it to be an important

constraint on a theory of concepts that, e.g., the concept noc refers to dogs.

3 Still, it is worth noting that the theories we discuss can be adapted with slight modifica-

tion to alternative frameworks that take different stands on these foundational questions.
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For more detailed surveys and development of the views here, see Laurence and
Margots (1999; in prep.). See also Smith and Medin (1981).
The main reason for the qualification is that, according to the Classical Theory, some
concepts have to have no structure ; these are the primitive concepts out of which all
others are composed. Classical theorists have had litde to say about how the reference
of a primitive concept is fixed. But the most venerable account, owing to the British
empiricists, is that primitive concepts express sensory properties and that they refer to
these simply because they are causally linked to such properties via sensory rransducers.
Work on the theory of concepts has become increasingly interdisciplinary, and many
of the theories we will discuss bear the marks of ideas and motivations which have

been transferred across disciplinary boundaries, particularly between psychology and
philosophy. In line with much of this research, we take concepts to be mental repres-
entations (and thus mental particulars), since this perspective makes the most sense

of the various psychological explananda that have rightly exerted considerable pres-
sure on theorizing about concepts - even in philosophical circles. The reader should
note that this is not a universally shared perspective and that many philosophers insist
on construing concepts as abstract entities of one sort or another. Nonetheless,
theorists who take concepts to be abstracta also take a deep interest in questions
about conceptual structure . It's just that the structure in question is supposed to be
the structure of abstract entities. See, e.g., Peacocke (L992) and Bealer (1982).
As the examples here indicate, the Classical Theory (and indeed all the theories we
will be discussing) is, in the first instance, a theory about the nature of concepts that
correspond to words in natural language - what are called lexical cuncepts. This is
because theorists interested in concepts assume that the representations correspond-
ing to natural language phrases or sentences are structured.
The motivation for the Classical Theory is by no means limited to these virtues. For
example, another influential point in favor of this theory is its abiliry to explain our
intuitions that certain statements or arguments are valid even though, on the face of
it, they fail to express logical truths, e.g., ")ohn is a bachelor) so fohn is unmarried"
(see, e.g., IQtz 1972).
Classical theorists have had litde to say in defense of the notion of analyticiry. E.g.,
Christopher Peacocke's seminal book on concepts (1992) falls squarely in the classical
tradition, especially in its commitment to definitions, yet Peacocke takes little notice
of the problems associated with analyticity, simply stating in a footnote that he is

committed to some version of the analyic/synthetic distinction (see p. 244, fn 7).
See Katz (1997), however, for a rare classical defense of analyticity, especially in the
face of the present considerations.
In the most extreme cases) people know hardly any information at all. For instance,
Putnam remarks that he can't distinguish elms from beeches, that for him they are

both just trees. Yet arguably, he still has two distinct concepts that refer separately to
elms and beeches. That wouldn't be possible if the mechanism of reference had to be

an internalized definition.
What we are calling "the Prototype Theory" is an idealized version of a broad class of
theories, one that abstracts from many differences of detail. This is true of each of the
theories we present, though the diversity is perhaps more pronounced in the case of
the Prototype Theory. For discussion of some of the different varieties, see Smith and
Medin (1981).

II
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The Dual Theory should not be confused with so-called Two Factor theories in

philosophy. Though there are similarities, the Dual Theory and Two Factor theories

address different issues. Two Factor theories are primarily concerned with distinguish-

ing two different types, or aspects' of content. One factor accounts for all aspects of

content that superv.rr. o., a person's body or that would be shared by molecule for

molecule duplicates ("narrow content"). The other factor accounts for aspects of

content that go beyond this, involving the person's relation to her environment

(..wide content"). As a result, the two types of structure in the Dual Theory cross-

classify the two aspects of content in Two Factor theories (see note 20 below)'

According to the Theory Theory, the structure of a concept is constituted by its relations

to the other conceprs that are implicated in an embedding theory. Notice that on this

account the structure of a concept can't be understood in terms of part/whole

relations. For this reason, we have distinguished two models of conceptual structure (see

Laurence and Margolis f999). The first, the Containment Model' says that one concePt,

cr, is included in the stmcture of another, cr, just in case c, is literally contained in

(i.e., is a proper part of) cr. The second, the Inferential Model, says that ct is

included in the structure of c2just in case c, stands in a privileged inferential relation

to c2.As should be evident from this characterization, the Theory Theory has to be

construed in terms of the Inferential Model, but the Classical Theory and the Proto-

type Theory could be construed in terms of either model' depending on the exact

motivations that support the postulation of classical and prototyPe structure'

These particular domains have been the subject of intense interdisciplinary investiga-

tion in recent years. For common-sense psychology, see Davies and Stone (1995a'

1995b), Carruthers (f996); for common-sense physics, see Spelke (f990)' Baillargeon

(1993), Xu and carey (1996); for common-sense biology, see Medin and Auan

(leee).
Or, for that matter, whether the same person is employing the same concept over

time.
At best, churchland's model shows how psychological processes could be holistic'

They are holistic because they involve activation patterns across massively connected

nodes in a network. But this doesn't mean that the selna'ntics of the network are

holistic.
It should be noted that Churchland is something of a moving target on these issues,

though he often neglects to acknowledge changes in his view. For instance, in addition

to the positions mentioned in the text, Churchland also tries maintaining that content

similarity is a matter of similarity of "downstream processing" (see esp- 1996: 276),

It is this downstream aspect of the vector's computational role that is so vitally

important for reckoning sameness of cognitive content across individuals' or

across cultures. A person or culture that discriminated kittens reliably enough

from the environment, but treated them in absolutely every respect as a variant

form of wharf-rat, must be ascribed some conception of "kitten" importantly

different from our own. On the other hand, an alien person or species whose

expectations of and behavior towards kittens precisely mirror our own must be

ascribed the same concept "kitten," even though they might discriminate kittens

principally by means of alien olfaction and high-frequency sonars beamed from

their foreheads.
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Apart from making his "state space semantics" have nothing whatsoever to do with
the state space, this position falls prey to exacdy the same sorts of problems as

Churchland's first position, namely, it presupposes a notion of content identity for
the "downstream" states that fix the content of the kitten vector.

IB See, e.g., Churchland (1986) and Putnam (1988).
19 These two points go hand in hand, since it's to be expected that if a concept has

multiple stmctures that these would be of categorically different types.
20 The nature of narrow content is controversial but the main idea is that narrow

content is shared by molecule-for-molecule duplicates even if they inhabit different
environments. On some Two Factor theories (see note l2), a concept's narrow
content is determined by its inferential role - a view that closely resembles the Theory
Theory's account of conceptual structure. The difference is that, on a Two Factor
theory, the inferential role of a concept isn't supposed to determine its reference.
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