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greedy, bigoted, lustful, etc., thereby bringing about inequitable
distributions of social benefits. Suppose Crusoe and Friday have
contributed equally to the day’s catch of fish, have equal appetites,
and have similar metabolisms. But suppose Crusoe is much greedier:
Unlike Friday, he gets a kick out of the mere fact of having a
larger share of fish (or whatever). Although the most reasonable
allocation of fish would be an equal division of the day’s catch,
an allocation made on the basis of 1Pucs would give the lion’s
share to Crusoe, unfairly rewarding his greed.

Advocates of basing social choices on 1pucs want, I suspect, to
maximize something that could plausibly be called “social welfare.”
Trouble is, even individual welfare has less to do with preferences
—hence less to do with preference intensities—than is often sup-
posed.?

THOMAS SCHWARTZ
Carnegie-Mellon University

PHYSICALISM: ONTOLOGY, DETERMINATION,
AND REDUCTION *

ATHEMATICAL physics, as the most basic and compre-
hensive of the sciences, occupies a specialfposition with
respect to the over-all scientific framework. In its loosest

sense, physicalism is a recognition of this special position. Tradi-
tionally, physicalism has taken the form of reductionism—roughly,
that all scientific terms can be given explicit definitions in physical
terms.! Of late there has been a growing awareness, however, that
reductionism is an unreasonably strong claim.? Along with this has

3See my “Von Wright’s Theory of Human Welfare: A Critique,” forthcom-
ing in P. A. Schilpp, ed., The Philosophy of Georg Henrik von Wright.

* To be presented in an APA symposium on Physicalism, December 29, 1975.
John Earman will comment ; see this JOURNAL, this issue, 565-567.

For helpful comments on an earlier draft of this paper, the authors are grateful
to Hector Castafieda, Hartry Field, Nelson Goodman, Richard Grandy, W. V.
Quine, and Paul Teller.

1 Of course, there are different reductionist positions here, as elsewhere, corre-
sponding to different criteria of definition.

2 Doubts have arisen especially in connection with functional explanation in the
higher-level sciences (psychology, linguistics, social theory, etc.). Functional pred-
icates may be physically realizable in heterogeneous ways, so as to elude physical
definition. Cf. H. Putnam, “Reductionism and the Nature of Psychology,” Cog-
nition, 11, 1 (1973): 131-146; J. Fodor, Psychological Explanation (New York:
Random House, 1968), ch. 11, and The Language of Thought (New York:
Crowell, 1975).
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come recognition that reductionism is to be distinguished from a
purely ontological thesis concerning the sorts of entities of which the
world is constituted. This separation is important: even if physical
reductionism is unwarranted, what may be called ‘‘emergence” of
higher-order phenomena is allowed for without departing from the
physical ontology. (In particular, anti-reductionist arguments are
seen as lending no support whatever to Cartesian dualism as an on-
tological claim.) Moreover, there has been a tendency to suppose
that reduction of terminology entails reduction of ontology, but this
is mistaken. It is thus necessary to consider just how to state a rea-
sonably precise physicalist ontological position. This is the burden
of part 1.

Although a purely ontological thesis is a necessary component of
physicalism, it is insufficient in that it makes no appeal to the power
of physical law. In part 11, we seek to develop principles of physical
determination that spell out rather precisely the underlying physical-
ist intuition that the physical facts determine all the facts. The goal
is then to show that these principles do not imply physical reduc-
tionism. The main task here is to avoid the effects of the well-known
definability theorem of Beth, to which end a natural solution is
proposed.

Physicalism, so construed, consists in two sorts of principles, one
ontological, the other the principles of physical determination, to-
gether compatible with the falsity of reductionism. Yet physicalism
without reductionism does not rule out endless lawful connections
between higher-level and basic physical sciences.? Both ontological
and determinationist principles have the character of higher-order
empirical hypotheses and are not immune from revision. Nor are
they intended as final claims, for it is recognized that physical sci-
ence is a changing and growing body of theory. Nevertheless, these
sorts of principles can be adopted at various stages of development
to assert the tentative adequacy of a physical basis for ontology and
determination.

I
1. Ontology and Reduction. Presystematically, the physicalist onto-
logical position is simply put: “Everything is physical.” However,
unless ‘physical’ is spelled out, the claim is hopelessly vague. Yet, as
soon as the attempt is made to identify ‘is physical’ with satisfac-
tion of any predicate on some list of clearly physical predicates

3 Qur position appears thus to be at odds with Donald Davidson'’s “anomalism’’.
Cf. his “Mental Events” in L. Foster and J. Swanson, eds., Experience and Theory
(Amherst: Univ. of Massachusetts Press, 1970).
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(drawn, say, from standard physics texts) it is discovered that the
simple formula, (¥x) (x satisfies some predicate on the list), fails of
its purpose. Unless closure of the list under some fairly complex oper-
ations were specified, predicates of ordinary macroscopic objects
would not appear, and the claim would be trivially false. Indeed, one
seems already forced into the reductionist position of defining—at
least in the sense of finding extensional equivalents for—all predi-
cates in terms of the basic list. What started as a bald ontological as-
sertion seems to involve dubious claims as to the defining power of
a language. When it is contemplated, moreover, that, no matter how
sophisticated the list and the ‘‘defining machinery”’, there are bound
to be entities composed of ‘‘randomly selected’’ parts of other enti-
ties which elude description in the physical language, then it is evi-
dent that something is wrong with this whole approach.

There is another approach. As a preliminary, it should be stated
here that no sharp distinction between physics and mathematics is
being presupposed. Since we are interested in physicalism vis-a-vis
the mind-body problem and the relations among the sciences, we
do not wish any physicalist theses that we formulate to turn on
views concerning abstract entities. For the purposes of this discus-
sion we will assume an object language L containing a stock of
mathematical-physical predicates, including those which might be
drawn from texts concerning elementary particles, field theory,
space-time physics, etc.,? as well as identity, the part-whole relation,
‘<, of the calculus of individuals, and a full stock of mathematical
predicates (which, for convenience we may suppose are built up
within set theory from ‘¢’). The metalanguage in which we work in-
cludes L [and enough to express the (referential) semantics of L].
Henceforth, we shall use ‘physics’ to mean “physics plus mathemat-
ics” and shall speak indifferently of ‘‘physical’”’ or ‘‘mathematical-
physical” predicates.

Now a thesis that qualifies as ontological physicalism not involv-
ing any appeal to the defining power of L (or any language) asserts,
roughly, that everything is exhausted—in a sense to be explained—
by mathematical-physical entities, where these are specified as any-
thing satisfying any predicate in a list of basic positive physical pred-
icates of L. Such a list might include, e.g., * is a neutrino’,
is an electromagnetic field’, * is a four-dimensional manifold’,
¢ and are related by a force obeying the equations [Ein-

4 Obviously, there are many alternative formulations of physical theory. Noth-
ing of present concern will turn on the specific choice of vocabulary in any way that
is not obvious from the context.
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stein’s, say] listed’, etc. There are no doubt many ways of develop-
ing such a list, depending on how physical theory is formulated. The
fundamental requirement for a basic positive physical predicate at a
place is that satisfaction of it at that place constitutes a sufficient
condition for being a physical entity, clearly enough to be granted
by physicalists and nonphysicalists alike.? Clearly, negations of
primitive predicates of physics do not qualify; hence we say “posi-
tive”’ physical predicates. However, it is clear that certain predi-
cates, even primitives, do not meet the fundamental requirement
just stated at any place. For example, to include ‘=" in the list
would beg the question: any nonphysicalist will agree that every-
thing is exhausted by all the entities in the extension of this predi-
cate! The same goes for the part-whole relation ‘<’, and for set
membership ‘¢’, since what are regarded as among the relata of
these predicates depends quite directly on one’s ontological position.
Finally, we must exclude predicates of location of the form ‘is at
space-time point p’, since it would be question-begging to say that
merely having location is sufficient for being a physical object.
Assume, then, that requisite exclusions of this kind have been
made and we have a list, T, of basic positive physical predicates with
the concrete places specified. In terms of I we now sketch a physical-
ist ontology. Since ‘¢’ is not in T, special provision must be made for
mathematical entities. The alternative we favor consists in an itera-
tive set-theoretic hierarchy built on a ground level of concrete physi-
cal entities (plus the null set). Since the mathematical objects re-
quired by physical science can be developed within set theory, we
may concentrate on the members of T at their concrete places (where
they apply only to objects in space-time). Thus stipulating that

V[IT](x) iff
x belongs to the extension at a concrete place of some predicate of '

we may apply notions of the calculus of individuals® to objects x such
that V[T'](x). In particular, where A is any set of predicates, it is
assumed there is a unique individual that exhausts all objects satis-
fying V[ A], that is,

A)(Vy)((A) (< y& 2 < x) e 3A2)Aw)(V[AIR) dw<z& w < y))

where ‘<’ is the part-whole relation of the calculus of individuals,

§ Thus, for example, magnitude-signs are typically concrete at certain places
(satisfied by concreta) and abstract at others (satisfied by abstracta, e.g., real
numbers).

8 For an exposition of the calculus of individuals, see Nelson Goodman, Tke
Structure of Appearance (Indianapolis: Bobbs-Merrill, 1966), ch. 1.

































