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Natural Properties The Grounding Relation

Basic Problem

SupervenienceAll facts supervene on facts about perfectly natural
properties.

Empiricism The right method for identifying PNP is empirical.

Length The more natural a property is, the simpler its
deÞnition in terms of PNP.

Joint-carving The more natural a property is, the less things that
have it can resemble things that lack it.

Magnetism The more natural a property is, the easier it is to
refer to, ceritis paribus.
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Comparative Naturalness

Naturalness comes in degrees, Lewis thinks this can be
measured bylength .

NP aredeÞnedin a language of only perfectly natural
properties.

Imagine a Þrst-order logic with plural quantiÞcation, where
the predicates allowed are all and only those that correspond
directly to perfectly natural properties and relations.

Potential Confusion
We are not Ramsifying the technical terms out of our metaphysical
language. We are deÞning a new language Þt to be interpreted at
the basic level of reality.
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Which properties and relations?

Spatiotemporal relations

Part-whole identity

Set membership

Mass properties, charge properties, quark colours and ßavours
. . .
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Problem: Multiple Realization

Suppose there are worlds with di!erent instantiations of PNP
than the actual world.

Organize these worlds into equivalence classes based on
shared instantiations of PNP.

It seems plausible to think that there will be inÞnitely many of
such classes.

Each of these classes will share a unique instantiated subset of
the perfectly natural properties.

Note that this is not to say that this subset will constitute the
only perfectly natural properties instantiated at any of the
worlds in the particular class, just that this subset will be
instantiated ateveryworld in the class.
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Problem
For any multiply realizable non-PNP propertyN instantiated in at
least onew in each equivalence class, the deÞnition ofN will be
!

PNP, where each disjunct will correspond to the realization of
N in a given equivalence class. This disjunction will be of inÞnite
length.

Possible Solution
Allow quantiÞcation over predicates in our language, a version of
structuralism results.
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Seeing the Forest from the Trees

Asymmetric, Irreßexive, Transitive, Non-monotonic

(! ) If p is true, then[p ! q] " [p].

(#) If ! (a) is true, then[#x ! x] " [! (a)].

($ ) If p $ q is true, then[p $ q] " [p], [q].

Entailment: If [p] " ! then ! (
"

! % p).

EssentialG: If ! p is true, then[! p] " [#X! X p]1

1[! p] reduces to[#X ! X p].
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Grounding-Reduction:If p reduces toq and p is true, then
[p] " [q].

Alternatively, where&Rab' is the name that picks out the
proposition with the corresponding structure, allowing for real
deÞnition of the form for allx, y, . . .&Rxy' ( & ! xy . . .' , we have
the principle that if &p' is true and&p' ( & q' , then [p] " [q].
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Comparative Naturalness Redux

The grounding relationpartitions the world into a disjoint
union of rooted trees, aforest. Well, more like a swamp.

Ordered towards the root.

Allows for the measurement of theheight of a node, the
longest downward path to a leaf from that node.

Height of the root is the height of the tree.
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Comparative Naturalness Redux

We now have a new way to deÞne natural properties and
relations.

A property/relation isperfectly naturaljust in case the height
of some fact involving it is 0.

We can then assign relative naturalness values to properties
according to the height of the grounding trees with which
they are involved.

First pass:P is perfectly naturali! P is involved in[p] and
h([p]) = 0.

Choice Point
Do we take the height of the tallest tree or the shortest?
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Comparative Naturalness Redux

Let " partially order the properties according to comparative
naturalness whereP " Q just in caseh([p]) ) h([q]), where
P is involved in[p], Q is involved in[q], and there are no
[p* ], [q* ] s.t. [p* ] involvesP, [q* ] involvesQ and neither
h([p* ]) < h([p]) nor h([q* ]) < h([q]).

P is perfectly naturali! there is some[p] s.t. P is involved in
[p] and h([p]) = 0.
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Comparative Naturalness Redux

Logically complex deÞnitions are always less natural than
logically simpler deÞnitions.

[p] " [p $ q] " [p $ q $ r ] " . . .
[p $ q $ r ] " [p $ q], [r ] " [p], [q]

Logical complexity correlates to naturalness value,ceritus
paribus.

Gruesomeproperties will always be less natural than their
joint-carving counterparts.
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Comparative Naturalness Redux

Logically complex microphysical descriptions are not
guaranteed to have the same naturalness value as the
higher-level properties that they deÞne.

Note: this requires grounding without reduction, but is
required to generate a signiÞcant di!erence in values between
" and the Lewis metric.

Logically complex yet reductively basic properties will not be
discriminable from logically simple yet reductively high level
properties.

This describes a view ofjoint carving where the privileged
circles of natural properties are not closed under conjunction.

If you think otherwise, you would only need the
grounding-reduction link and(! ).
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Magnetism, Multiple Realization, and Beyond. . .

Let " be a permutation of the domain of quantiÞcation.

SupposeN refers toa, let it crazy-refer to" (a).

SupposePa refers to a propertyPa, then let Qa crazy-refer to
the propertyQa, whereQa is the property of beingP(" (a)) .

Presumably[P(a)] will have some grounding tree of heightn.

Our crazy assignment will then have height of at leastn + 1.

[Q(a)] " . . . , [P(a)] "
n

#$%&. . .
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Magnetism, Multiple Realization, and Beyond. . .

Will we have the same problem as Lewis?

It is in principle possible to have inÞnitely long grounding
chains, but given that metaphysical modality is determined by
the essential properties, there is less of a reason to think this
problem will generalize.

[#P(Pa)] " [Pa]

Are we out of the woods? Consider our choice point one last
time. . .
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Magnetism, Multiple Realization, and Beyond. . .

Choice Point
Do we take the height of the tallest tree or the shortest?

Suppose we have a fact that involves a disjunction of a
gruesome property and a perfectly natural property, where the
PNP is the true disjunct. . .

If we take the smallest grounding tree, the height will be 1.

If we take the tallest grounding tree, the height will be greater
than that of the gruesome property.

Should we take the tallest grounding tree?

Probably not, if we take inÞnite grounding chains seriously. . .
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