
Natural Properties and their uses

J. Butterfield and A. Caulton, Thursday 14 October 2010

The key idea of ‘New Work for a Theory of Universals’ (1983) is that an objective (= mind-independent)
hierarchy of properties, whether given primitively or based on some metaphysic, goes a long way in solving a
lot of outstanding metaphysical problems, especially in Lewis’s system, and especially his doctrine of Humean
supervenience. I will focus mostly on NWTU, but also Plurality (1986) and others.

Uses for natural properties:

• Duplication, supervenience and divergence;

• a minimal form of materialism;

• laws and causation;

• the content of language and thought.

1 Properties as intensions; properties as meanings

Lewis’s semantics are adapted mainly from Carnap (esp. Meaning and Necessity, 1958):

Extension Carnap Intension Lewis Intension
linguistic item an X fxn from worlds to Xs (no unified account)
sentence truth-value fxn from worlds to truth-values ∼ class of worlds (proposition)
singular term object fxn from worlds to objects ∼ transworld continuant
monadic predicate class of objects fxn from worlds to sets of objects ∼ class of possibilia (property)
polyadic predicate class of ’tuples fxn from worlds to sets of ’tuples ∼ class of ’tuples (relation)

(The last three substitutions rely on possibilia being world-bound objects.)

Lewis’s ontology:
– possibilia: “particular, individual things, some of which comprise our actual world and others of which are
unactualised” (and their mereological sums – including possible worlds);
– classes: the full framework of ZFC set theory, with the possibilia as Urelemente.

Advantages of properties as classes are: (1) properties are not relations in disguise, as for Carnap; and (2)
properties as classes incorporates properties of concreta and abstracta. Propositions turn out to be just a
special kind of property; each relation between Xs turns out to be a property of ’tuples of Xs.

Any class is a property, so properties are abundant. Natural properties are a select few of all the properties:
they are sparse. They “carve nature at its joints”; that is their role. In fact the natural/unnatural distinction is
not always the salient one: sometimes we want naturalness only as a basis for comparison. More of that later.
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“Because properties are so abundant, they are undiscriminating. Any two things share infinitely
many properties, and fail to share infinitely many others. That is so whether the two things are
perfect duplicates or utterly dissimilar. Thus properties do nothing to capture facts of resemblance.
That is work more suited to the sparse universals. Likewise, properties do nothing to capture the
causal powers of things. Almost all properties are causally irrelevant, and there is nothing to make
the relevant ones stand out from the crowd. Properties carve reality at the joints – and everywhere
else as well. If it’s distinctions we want, too much structure is no better than none.” (NWTU, p.
13)

Properties (and propositions) as just defined are (probably) not suited to be meanings (though the use of
possibilia solve the old problem of co-extensional predicates), since they do not have sufficient internal structure:
e.g. ‘triangularity’ and ‘trilaterality’ denote the same class of possibilia. But “quasi-syntactical structure” can
be incorporated, again following Carnap (‘intentional isomorphism’), with the use of set-theoretic construction.
Thus we have a distinction between structured vs. unstructured properties, and structured vs. unstructured
propositions. ‘Unstructured’ is normally silent. Structured properties do the duty for meanings.

E.g. let Three(X,Y ) =df X is the (unstructured) property of having exactly three things be related by Y to.
So Three(−, is an angle of) is the (unstructured) property of being the (unstructured) property of having three
angles.
Now (the X).Three(X, is an angle of) = triangularity and (the X).Three(X, is a side of) = trilinearity.
So Three(−, is an angle of) and Three(−, is a side of) denote the same class: they denote the same (unstruc-
tured) property, namely the class of all triangles. But ‘triangularity’ and ‘trilinearity’ are not synonyms.
Structured properties to the rescue! We define the structured property of triangularity as 〈Three, is an angle of 〉
and the structured property of trilinearity as 〈Three, is a side of 〉, which are not identical since being an angle
of and being a side of are two different (unstructured) relations.

2 An ontological basis for naturalness?

“I therefore suspend judgement about universals themselves. I only insist that, one way or another,
their work must be done.” (p. 9)

There are broadly three approaches which make room for natural properties:

Universals – wholly present in each of their instances, i.e. wherever a particular instantiates them (so worlds
overlap at instantiations, an exception to Lewis’s demand for world-boundedness); for each simple uni-
versal, there is a perfectly natural property (or relation): the property of instantiating that universal.
Less-than-perfectly natural properties would be similarly associated with structural universals, if there
were any (cf. ‘Against Structural Universals’, 1986b).

“Universals and properties differ in two principal ways. The first difference concerns their
instantiation. A universal is supposed to be wholly present whereve it is instantiated. It is a
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constituent part (although not a spatiotemporal part) of each particular that has it. A property,
by contrast, is spread around. The property of being a donkey is partly present wherever there
is a donkey, in this or any other world. [?!] Far from the property being part of the donkey,
it is closer to the truth to say that the donkey is part of the property. But the precise truth,
rather, is that the donkey is a member of the property.” (NWTU, pp. 10-11)

“A satisfactory inventory of universals is a non-linguistic counterpart of a primitive vocabulary
for a language capable of describing the world exhaustively.” (NWTU, p. 12)

For more universals, see Armstrong’s two volumes of Universals and Scientific Realism: Nominalism and
Realism and A Theory of Universals (1980).

Tropes – each particular instantiation of a property by an object is a trope. An object is a mereological sum
of compresent tropes. A property is a class of tropes. A perfectly natural property is a class of mutually
duplicate tropes. So we need two primitive relations between tropes to construct objects and properties:
compresent with and duplicate of, respectively. Cf. D. C. Williams, ‘On the Elements of Being’, Review
of Metaphysics 7 (1953), pp. 3-18, 171-192.

Nominalism (not: “Harvard Nominalism” = the rejection of classes) – either take resemblance between objects
as primitive (Resemblance Nominalism); or take naturalness to be a primitive property of properties, i.e.
a primitive property of classes (Moderate Class Nominalism). To avoid “well-known technical difficulties”
(i.e. Goodman’s problem of imperfect community), the primitive resemblance relation must be complicated
in being contrastive and (potentially infinitely) polyadic:

x1, x2, . . . resemble one another and do not likewise resemble any of y1, y2, . . .

A property of naturalness for classes can be defined with respect to this relation, or conversely (for details,
see fn. 9 of NWTU; this might lead some to suspect that the two Nominalisms are in fact one).

Support from Quine comes from his idea of a paradigm-and-foil definition of natural kinds (‘Natural
Kinds’, 1967). Support from Austin:

“But why, if ‘one identical’ word is used, must there be ‘one identical’ object present which it
denotes? Why should it not be the whole function of a word to denote many things? [footnote:
Many similar things, on a plausible view: but other views might be held.] (‘Are There A Priori
Concepts?’, p. 38 in Philosophical Papers, OUP)

Universals and tropes might be preferable to realists, since they serve as truthmakers for ascriptions of
naturalness or resemblance; but to anti-realists they might both seem like dubious explanation by postulation.
Endurantists may prefer universals; perdurantists may prefer tropes.

3 The problem of One over Many

“. . . the One over Many problem is presented as the problem of giving some account of Moorean facts of apparent
sameness of type.” (p. 20) Armstrong requires that any account of this Moorean fact (i.e. any approach which
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does not deny it) ought to give an analysis of it, so he rejects Nominalism. But some Nominalisms could instead
take it as primitive, thus it “makes a place” for the Moorean fact, but does not provide any further explanation.

If instead the problem of One over Many is the problem of unanalysed predication, then we are better
leaving sleeping dogs lie. There is a difference between the project of explaining similarity of type generally,
and the project of explaining similarity of type applied to those things which were supposed to solve the first
problem:

“Let the Nominalist say ‘These donkeys resemble each other, so likewise do those stars, and there
analysis ends.’ Let the Platonist say ‘This statue participates in the Form of beauty, likewise that
lecture participates in the Form of truth, and there analysis ends.’ Let Armstrong say, ‘This electron
instantiates unit charge, likewise that proton instantiates tripartiteness, and there analysis ends.’ It
is possible to complain in each case that a fact of sameness of type has gone unanalysed, the types
being respectively resemblance, participation, and instantiation. But it is far from evident that the
alleged facts are Moorean, and still less evident that the first two are more Moorean than the third.
None of them are remotely the equals of the genuine Moorean fact that, in some sense, different
lumps of gold are the same in kind.” (NWTU, p. 24)

What we can ask for is an account of resemblance; what we cannot ask for is an account of predication.

4 Degrees of naturalness

“... we could call a property perfectly natural if its members are all and only those things that share
some one universal. But also we would have other less-than-perfectly natural properties, made so
by families of suitable related universals.” (NWTU, p. 13)

Do the perfectly natural properties resemble one another to varying degrees? (As crimson vs. scarlet
vs. teal—but beware: colours are not perfectly natural properties). What would ground the resemblance? Lewis
supports an account by Armstrong, (Universals II, pp. 101-131): we can analyse resemblance between universals
in terms of a part-whole relation between universals. (The advantage: apparent relations of resemblance between
universals can be analysed without residue in wholly first-order terms, so we have no universals of universals,
etc.). But then universals have structure: there are structural universals. (Note that—as e.g. for colours) the
respect of resemblance is not recognisable in every case in which the resemblance is recognisable: cf. Armstrong,
Universals II, p. 125.)

But which part-whole relation? (Cf. ‘Against Structural Universals’.) Set-theoretic subsethood will not do:
the class of crimson things and the class of scarlet things has an empty intersection. But Lewis accepts no other
kind of part-whole relation. Logical construction is a better bet (though not a literal part-whole relation, Lewis
would find it as uncontroversial). If the logical construction bottoms out, then we are in no need of structural
universals after all, since they are eliminable.
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5 Duplication, supervenience and divergent worlds

5.1 Duplication and intrinsic properties

Duplicates do not share all the same properties:

. . . countless class boundaries would divide them. Intrinsically, leaving out their relations to the rest
of the world, they would be just alike. But they would occupy different spatio-temporal positions;
and they might have different owners, be first examined in different centuries, and so on.

So if we wish to analyse duplication in terms of shared properties, it seems that we must first
distinguish the intrinsic (or ‘internal’) properties from the extrinsic (or ‘external’ or ‘relational’)
properties. Then we may say that two things are duplicates iff they have precisely the same intrinsic
properties, however much their extrinsic properties might differ. But our new problem of dividing the
properties into intrinsic and extrinsic is no easier than our original problem of analysing duplication.
In fact, the two problems are joined in a tight little circle of interdefinability. (NWTU, pp. 25-26)

The proper course, I suggest, is to analyse duplication in terms of shared properties; but to begin
not with the intrinsic properties but rather with natural properties. Two things are qualitative
duplicates if [iff, surely?] they have exactly the same perfectly natural properties. (NWTU, p. 27)

Compare:

. . . two things are duplicates iff (1) they have exactly the same perfectly natural properties, and (2)
their parts can be put into correspondence in such a way that corresponding parts have exactly
the same perfectly natural properties, and stand in the same perfectly natural relations. (Plurality
p. 61)

(2) allows that there are perfectly natural structural properties. As noted above, that will be necessary if the
logical analysis of structural properties doesn’t bottom out.

A perfectly natural property is an intrinsic property, but there may be unnatural intrinsic properties (e.g.
‘has mass m and spin s iff has charge c’)—they just must not differ between duplicates.

There must be perfectly natural relations for there to be a distinction between intrinsic and extrinsic
properties or, equivalently, for there to be the possibility of qualitatively different, i.e. discernible, duplicates.
For such duplicates must differ in something other than their perfectly natural properties in order to be
discernible; but if there are no perfectly natural relations, then there is nothing else by which they may
qualitatively differ. Lewis accepts perfectly natural relations: spatiotemporal relations, and (perhaps) also an
occupancy relation (between bits of stuff and points of spacetime).

Relations are Internal/External/Neither: cf. Handout from week 1.

Lewis gave up on this definition of ‘intrinsic’ later (see ‘Defining ‘Intrinsic” with Rae Langton, 1998, and
‘Redefining ‘Intrinsic” in 2001). But for a counterexample that Lewisians should attend to, see Hawthorne
(2001), ‘Intrinsic Properties and Natural Relations’.
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5.2 Supervenience

We cannot even raise questions of supervenience unless we can speak of duplicate worlds. And to speak of
duplicate worlds, we need natural properties. Notice that worlds are special in that we assume that there are
no natural relations holding between worlds; so duplicate worlds are qualitatively indiscernible worlds.

“We might also ask whether qualitative character supervenes on anything less.” (NWTU, p. 30) e.g. whether
global qualitative character supervenes on local qualitative character.

5.3 Divergence

Divergent worlds =df worlds which have duplicate initial temporal segments.

A system of laws is deterministic iff no two divergent worlds both conform perfectly to the laws of that system.
A world is deterministic iff its laws comprise a deterministic system.
Determinism is the thesis the world is deterministic.

(We could tighten up to make the definition of determinism time-symmetric, or allow for “fortuitous Determin-
ism”.)

Also in counterfactual analyses of causation: the actual world and its counterfactual alternatives are diver-
gent worlds, with duplicate initial segments (up to the small miracle).

6 Materialism

Let’s try for a definition of Materialism.

Roughly speaking, Materialism is the thesis that physics – something not too different from present-
day physics, though presumably somewhat improved – is a comprehensive theory of the world,
complete as well as correct. The world is as physics says it is, and there’s no more to say. (NWTU,
p. 34)

But we cannot simply demand that all the natural properties instantiated in this world are physical, in the
sense of “mentioned in the language of physics”, for physics might fail to mention a property in this world
which is shared in other worlds, by e.g. spirits, but which plays no indispensable role in the laws (and has thus
gone unmentioned). If it plays no indispensable role, then surely Materialism is still true.

So we try: No difference without a physical difference = physical duplicates are duplicates simpliciter.
“The thesis might best be taken as applying to whole possible worlds, in order to bypass such questions as
whether mental life is to some extent extrinsic to the subject.”
But this puts Materialism forward as a necessary truth. But we want Materialism to be weaker, to be a claim
about this world, or at least this neighbourhood of worlds.

Alien property wrt world w =df a property which (1) is not instantiated in w and (2) is not constructed out
of natural properties which are instantiated in w.
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Materialism as a “restricted and contingent supervenience thesis”:

Among worlds where no natural properties alien to our world are instantiated, no two differ without
differing physically; any two such worlds that are exactly alike physically are duplicates. (NWTU,
p. 37)

Note that the contingency of this thesis relies on accepting alien natural properties.

7 Laws and causation

7.1 Mill-Ramsey plus

For Lewis, facts about lawhood must supervene on occurrent facts. For Armstrong too: in his system, two
first-order universals F and G are related by a law iff they are related by the second-order universal, N , of
necessitation, so that contingently: N(F,G); but that necessarily: if N(F,G), then ∀x(Fx ⊃ Gx).

What leads me (with some regret) to reject Armstrong’s theory, whether with universals or with
natural properties, is that I find its necessary connections unintelligible. Whatever N may be, I
cannot see how it could be absolutely impossible to have N(F,G) and Fa without Ga. (Unless N
just is constant conjunction, or constant conjunction plus something else, in which case Armstrong’s
theory turns into a form of the regularity theory he rejects.) The mystery is somewhat hidden by
Armstrong’s terminology. He uses ‘necessitates’ as a name for the lawmaking universal N ; and who
would be surprised to hear that if F ‘necessitates’ G and a has F , then a must have G? But I say
that N deserves the name of ‘necessitation’ only if, somehow, it really can enter into the requisite
necessary connections. It can’t enter into them just by bearing a name, any more than one can have
mighty biceps just by being called ‘Armstrong’. (NWTU, p. 40)

Instead, Lewis adopts the Mill-Ramsey account of laws, in which laws are regularities that fit together in a
suitable system. A suitable system is the closest system to being ideal. An ideal system is:

1. entirely true;

2. closed under strict implication (if p is a law and �(p ⊃ q) is a law, then q is a law);

3. as simple (in axiomatisation) as it can be without sacrificing “too much” information content;

4. as informative as it can be without sacrificing “too much” simplicity.

A suitable system need not just be regularities; there may also be especially fruitful initial conditions (e.g. the
Big Bang). But only regularities may count as laws.

But the problem with this formulation is that it is language-relative. E.g.: if our system is S, define Fx =df

x is part of a world at which S holds. Then the best formulation (most simple, most informative) of S is:
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∀xFx. So there is only one law of nature, and it implies every regularity (and, if it is not chancy, everything
else).

“The remedy, of course, is not to tolerate such a perverse choice of primitive vocabulary. We should
ask how candidate systems compare in simplicity when each is formulated in the simplest eligible
way; or, if we count different formulations as different systems, we should dismiss the ineligible
ones from candidacy. An appropriate standard of eligibility is not far to seek: let the primitive
vocabulary that appears in the axioms refer only to perfectly natural properties.” (NWTU, p. 42)

What if more than one theory ties for best, or near-best? Then next to nothing would deserve the name
‘law’. “But I’d blame the trouble on unkind nature, not on the analysis; and I suggest we not cross these
bridges unless we come to them.” (‘Humean Supervenience Debugged’, p. 233).

There is a problem for those who wish to define naturalness in terms of those properties that figure in
the laws of nature or a particular theory, i.e. the “T -cosy” properties—cf. Taylor, ‘On Natural Properties in
Metaphysics’ (1993).

7.2 Over-determination in causation

The physical laws obviously play a vital role in Lewis’s analysis of causation: they settle the closeness relation
between worlds. But natural properties also play a second role in causation: to distinguish “genuine” from
“spurious” events.

Compare:

E1 the skillet’s molecules are moving rapidly; with

E2 the occupant/realiser of the heat-role is instantiated in the region of the skillet.

E2 occurs wherever E1 occurs (in this world), since (in this world) rapid molecular motion is the occupant of
the heat-role. E1 causes the butter to melt. Does E2 also? E2 is not identical to E1 (in all worlds), since
they have different necessary conditions for occurence: in some worlds, the presence of caloric, and not rapid
molecular motion, occupies the heat-role. Solution: deny that E2 is an event. Occupying the heat role is a
highly disjunctive and extrinsic property; being a rapid motion of molecules is not so much (though it might
be a little).

((Why not opt for the identity solution? E1 and E2 are not identical in all worlds, but as transworld
continuants they overlap at the actual world, which is where it matters. Compare: the morning star’s exploding
vs. the evening star’s exploding—which caused the meteor shower?))

8 The content of language and thought

Natural properties as “reference magnets”.
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Lewis’s reconstruction of Putnam’s paradox (‘Realism and Reason’, 1978 and ‘Models and Reality’, 1980):

1. Assume Global Descriptivism: “the only constraint on interpretation of our language (or perhaps our
language of thought) is given by a description theory of reference of a global and futuristic sort.”

2. Any interpretation that satisfies the future/idealised total theory is an intended interpretation.

3. But satisfying a theory is just a matter of carving up extensions in the right way, so long as there is
enough stuff to carve up. “For any world (almost), whatever it is like, can satisfy any theory (almost),
whatever it says.” (‘Putnam’s Paradox’, p. 60)

4. Therefore, the futute/idealised total theory has countless intended interpretations. We have radical
indeterminacy of reference. (Corollary: our ideal theory can barely fail to be true.)

Putnam took this as an argument for an epistemic notion of truth (=df satisfaction under all intended inter-
pretations).

The temptation is to deny 1. But denying 1 means introducing more constraints. So just add the new
constraints into the total theory (the previous theory must not have been a total theory after all) and run the
argument again. (Global descriptivism is ‘imperialistic’.)

I would instead propose that the saving constraint concerns the referent – not the referrer, and not
the causal channels between the two. It takes two to make a reference, and we will not find the
constraint if we look for it always on the wrong side of the relationship. Reference consists in part
of what we do in language or thought when we refer, but in part it consists in eligibility of the
referent. And this eligibility to be referred to is a matter of natural properties. (NWTU, p. 47)

I.e.: accepting natural properties does not mean: annex a theory of naturalness to the previous global
theory, so that any intended interpretation must make the annex come out true. It means: subject intended
interpretations to the further constraint: be natural. (Cf. also: causal theory of reference vs. causal descrip-
tivism.)

Eligible extension of a predicate =df an extension all of whose members share some natural property

Eligible interpretation =df an interpretation that assigns nothing but eligible extensions to the predicates

Then demand that an intended interpretation be: (i) eligible; and (ii) a model for the total theory.

Remember:

1. Naturalness had better be a comparative, not not an all-or-nothing, matter: “Grueness is not an absolutely
ineligible referent (as witness my reference to it just now) but an interpretation that assigns it is to that
extent inferior to one that assigns blueness instead.” (NWTU, p. 48)

2. This is not a matter of empirical psychology: “It’s not that we’re built to take a special interest in natural
properties, or that we confer naturalness on properties when we happen to take an interest in them.”
(NWTU, p. 55) That wouldn’t help one bit; that would be “just more theory”.
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