
Synthese (2021) 198 (Suppl 18):S4229–S4245
https://doi.org/10.1007/s11229-018-02066-9

S . I . : MEREOLOGY AND IDENT ITY

Is Weak Supplementation analytic?

A. J. Cotnoir1

Received: 31 May 2018 / Accepted: 12 December 2018 / Published online: 27 December 2018
© The Author(s) 2018

Abstract
Mereological principles are often controversial; perhaps the most stark contrast is
between those who claim that Weak Supplementation is analytic—constitutive of our
notion of proper parthood—and those who argue that the principle is simply false, and
subject to many counterexamples. The aim of this paper is to diagnose the source of
this dispute. I’ll suggest that the dispute has arisen by participants failing to be sensitive
to two different conceptions of proper parthood: the outstripping conception and the
non-identity conception. I’ll argue that the outstripping conception (together with a
specific set of definitions for other mereological notions), can deliver the analyticity
of Weak Supplementation on at least one sense of ‘analyticity’. I’ll also suggest that
the non-identity conception cannot do so independently of considerations to do with
mereological extensionality.

Keywords Mereology · Identity · Parthood · Supplementation · Analyticity ·
Extensionality

Philosophy can be strange—perhaps metaphysics especially so. But the dispute over
WeakSupplementation is particularly odd.WeakSupplementation is an intuitivemere-
ological decomposition principle governing proper parthood; it is frequently used in
the philosophical literature on mereology. The disputants on the one hand seem to
think that the principle is so natural that it is analytic; the very meaning of ‘proper
parthood’ guarantees its truth. On the other hand, many metaphysicians (both past and
present) have argued that Weak Supplementation is false, or endorsed metaphysical
theories in clear violation of it, and have supplied an ever-growing list of potential
counterexamples. This is strange, since, the dispute over the axiom appears meaning-
ful and substantive; those involved seem semantically competent and don’t appear to
be talking past one another.

B A. J. Cotnoir
ac117@st-andrews.ac.uk
http://www.st-andrews.ac.uk/∼ac117

1 University of St Andrews, Edgecliffe G07, The Scores, St Andrews, Fife KY16 9AL, UK

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s11229-018-02066-9&domain=pdf


S4230 Synthese (2021) 198 (Suppl 18):S4229–S4245

The aim of this paper is to diagnose the source of the dispute. In Sect. 1, I’ll
outline the main lines of the controversy, giving a run-down of most of the types of
counterexamples to Weak Supplementation that have been put forward. In Sect. 2, I’ll
suggest that the dispute has arisen by participants failing to be sensitive to two different
conceptions of proper parthood—the outstripping conception and the non-identity
conception. In Sect. 3, I’ll examine a number of different notions of analyticity and I’ll
argue that, given the outstripping conception together with a specific set of definitions
for othermereological notions, there’s at least one sense of ‘analyticity’ inwhichWeak
Supplementation is indeed analytic. Finally, I’ll suggest that the analyticity of Weak
Supplementation on the non-identity conception is deeply entangledwithmereological
extensionality.

1 The controversy

I’ll use P for the parthood predicate, P P for proper parthood, and O for mereological
overlap. How we should understand these notions, and how precisely they should be
formally defined, is part of what is at issue in the debate. But to fix ideas, we can think
of parthood P as a form of parthood compatible with identity as a limiting case, and
mereological overlap O as the relation that holds when things have parts in common.
The Weak Supplementation principle (WSP), can be stated as follows:

Weak Supplementation ∀x∀y(P Pxy → ∃z(Pzy ∧ ¬Ozx))

WSP states that whenever an object has a proper part, it has another part that does
not overlap—that is mereologically disjoint—from the first. This is a straightforward
statement of a basic decomposition intuition, the idea that when a proper part is
‘removed’ from a whole, there must be another ‘supplementing’ disjoint proper part.
(This, of course, entails that no composite object can have exactly one proper part.)

Many philosophers have been struck by how naturalWeak Supplementation seems,
and have suggested that the principle analytically true, that it is partly constitutive of
the notion of proper parthood. For example, Varzi (2008, p. 110) claims ‘This principle
expresses a minimal requirement which any relation must satisfy (besides reflexivity,
antisymmetry and transitivity) if it is to qualify as parthood at all.’ Simons (1987,
p. 116) claims that ‘[Weak Supplementation] is indeed analytic—constitutive of the
meaning of proper part’.1

A growing number of metaphysicians have challenged the axiom and endorsed
mereologies without Weak Supplementation. It is not difficult to conceive of mereo-
logical scenarios that appear to violateWSP. For instance, whoever thinks that a statue
and the corresponding lump of clay are part of each other will find WSP unreason-
able.2 After all, such parts are coextensive; why should we expect anything to be left
over when, say, the clay is ‘subtracted’ from the statue (Donnelly 2011, p. 230)?

1 Similar attitudes toward supplementation principles are expressed in Oppy (2006, pp. 213–215), Effin-
gham and Robson (2007, p. 635), Koslicki (2008, pp. 167–168), Bohn (2009, p. 27 footnote 3), Mcdaniel
(2009, p. 264), Bynoe (2010, p. 93).
2 E.g. Thomson (1983, 1998), Cotnoir (2010, 2016). See also Sider (2001, p. 155).
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Cotnoir and Bacon (2012) note that Weak Supplementation is inconsistent with
the possibility of proper parthood loops. This is, in part, because WSP entails the
irreflexivity of P P in any system where P P is transitive. Suppose P Pxx . Then by
WSP there must be some z such that Pzx and ¬Ozx , which is impossible. So any
purported counterexample to irreflexivity of proper parthood—any self-part—will be
thereby serve as a counterexample to Weak Supplementation.

The growing literature surrounding the topic of mereology and time travel has
delivered just such examples.3 Effingham offers the following scenario.

Imagine a cube, with each side measuring 10m, made of a homogeneous sub-
stance. [...] Not only do we take it back to a time that it previously existed at,
but we use a shrinking machine and miniaturize by a factor of 100. We then
remove a cube-shaped portion, with edges measuring 10cm, from the earlier,
larger version of the cube and replace that portion with the miniaturized future
version (which now fits perfectly). The cube is now a proper part of itself at that
time. (Effingham 2010, p. 335)

Kearns (2011) has argued against irreflexivity, pointing out that if structured propo-
sitions are constructed mereologically, then e.g. the following proposition would
appear to be a self-part.4

(p) Proposition p is abstract.

For different case, also due to Kearns (2011), self-similar shapes such as fractals might
be said to contain themselves as parts in a sense other shapes do not. Indeed, the same
could be said of abstract structures more generally. Gödel once claimed:

Nor is it self-contradictory that a proper part should be identical (not merely
equal) to the whole, as is seen in the case of structures in the abstract sense. The
structure of the series of integers, e.g., contains itself as a proper part and it is
easily seen that there exist also structures containing infinitely many different
parts, each containing the whole structure as a part. (Gödel 1944, p. 139).

Similarly, suppose one accepts a conception of immanent universals as being ‘wholly
present’ wherever they are instantiated. Then it seems perfectly possible that, say, a
universal such as whiteness is wholly present in some extended region, r , and also
wholly present in subregions of r .

One last example may be drawn from the metaphysics of sets. Suppose we count
a set’s members as among its parts;5 then non-wellfounded sets, i.e., sets that allow

3 Applications include arguments against endurantism (Effingham and Robson 2007), with a response by
Smith 2009 and a reply in Effingham 2010) as well as against perdurantism (Gilmore 2007), with a response
by Eagle, 2010 and a reply in Gilmore, 2010). See also Donnelly (2010), Kleinschmidt (2011), Daniels
(2014), Eagle (2016), and Wasserman (2018, ch. 6).
4 The existence of such ‘cyclical’ propositions is of course contentious; but it is, for instance, a central
component of the solution to the semantic paradoxes defended by Barwise and Etchemendy (1987).
5 This is by itself controversial: the natural set-theoretic counterpart of parthood is the relation of set
inclusion, and today most philosophers would follow Lewis (1991, 1993) in taking that to be the correct
metaphysics of sets (pace Oliver, 1994). On the other hand, see Fine (1999, 2010) for the contrary view.
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for membership loops (Aczel 1988),6 could easily bring about failures of irreflexivity.
For instance, in Quine’s alternative set theory, New Foundations (1937), there exist
certain self-membered singletons {a} = a. Such sets, called ‘Quine atoms’, could be
considered part of themselves in a non-trivial way.

Somuch for self-parts.Weak Supplementation also entails the asymmetry of P P in
systems where P P is transitive. Suppose that P Pxy and P Pyx . Then by transitivity
we have P Pxx which we have just seen is incompatible with WSP. So any purported
counterexample to the asymmetry of P P will likewise be a counterexample to Weak
Supplementation.

But some have argued for cases of symmetric parts.7 Sanford (1993) suggests
the Aleph and the earth in a passage from Borges (1967), where the Aleph contains
everything as a part, including the earth; and the earth contains the Aleph, since this
sits on the cellar stairs in Beatriz Viterbo’s house.8 A similar passage appears in the
Upanishads that outlines the structural relations between Brahman and persons:

In the center of the castle of Brahman, our own body, there is a small shrine in
the form of a lotus-flower, and within can be found a small space. [...] This little
space within the heart is as great as this vast universe. The heavens and earth
are there, and the sun, and the moon, and the stars; fire and lightning and winds
are there; and all that now is and all that is not; for the whole universe is in Him
and He dwells within our heart. (Chandogya Upanishad, Sect. 8.1, in Mascaró
1965, p. 120)

Jones (2009, 2010) and Priest (2014a, ch. 11) suggest the same could be said of
the ‘Net of Indra’—a net of jewels that stretches infinitely in every direction, but in
which each jewel is contained in every other, symbolizing the interconnectedness of
the universe. Cotnoir (2017) points out these structures appear in Christian theology,
for example in the mutual indwelling of the persons of the Trinity.

Structured propositions, too, have been put forward as counterexamples to asym-
metry.9

Suppose that the universe exists [...] a thing such that absolutely everything is a
part of it. [...] Assuming there is a unique such thing, let’s name it U . Accord-
ing to a popular view of semantic content, ‘U exists’ semantically encodes a
singular, structured proposition that has U itself as a constituent as well as the
property of existing. By hypothesis, this proposition is a proper part of U . But
U is in turn a proper part of the relevant proposition. (Tillman and Fowler 2012,
p. 525)

6 The origins of non-wellfounded set theory date back to Scott (1960), Boffa (1968), and Forti and Honsell
(1983). For a good introduction, see Barwise and Moss (1996).
7 Some of these examples are taken from Cotnoir and Bacon (2012), which gives a full development of a
non-irreflexive and non-asymmetry mereology.
8 See van Inwagen (1993), for a reply.
9 Similar examples are given in (Cotnoir and Bacon 2012; Cotnoir 2013), and (Yablo 2016, p. 143).
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Again this relies on the assumption that constituents of propositions are parts of those
propositions.10

Time travel might call asymmetry into question: consider a case fromKleinschmidt
(2011). Clifford is a dog statue which was made partly of other, smaller statues,
including Kibble. But Kibble, too, is made partly of other statues, including a time-
traveling future version of Clifford himself, suitably reduced in size. As a result, it
would seem as though Kibble is a proper part of Clifford that has Clifford as a proper
part.

So much for asymmetry. Weak Supplementation also rules out the ‘empty’ or ‘null’
object—an object that is part of everything. Suppose there was such an object n such
that for all y, Pny. Then if there is any y distinct from n, we would have P Pny and
hence byWSP theremust be something that is part of y and disjoint from n. But since n
is part of everything, nothing is disjoint from it. That means that any metaphysics that
accepts the existence of a null individualmust reject (or recast)WeakSupplementation.

But metaphysicians have accepted such an object. Some authors have urged that the
notion of a null object “is no better or worse than that of the null class” (Martin 1965,
pp. 723f). Others have argued that “there is no strong reason for rejecting the empty
individual” (Mosterin 1994, p. 521). Even Carnap (1952) thought a null object would
be a ‘natural and convenient choice’ for certain purposes (Carnap 1947, p. 37).11 Other
philosopherswho found it reasonable to posit amereologically null entity includeBunt
(1985) in the context of his ensemble theory, Meixner (1997) for the mereology of
states of affairs, Humberstone (2000) in the domain of spatial regions, and Zalta (2016)
in connection with the mereology of concepts.12

There have also been attempts to offer substantive philosophical interpretations of
the notion of a null object. For instance, Giraud (2013) construes it as a Meinongian
individual lacking all nuclear properties,13 Priest (2014a, b) as a Heideggerian ‘noth-
ing’, and Casati and Fujikawa (2017) as the complement of the fusion of all existing
and nonexisting objects, while others have gone as far as construing the null object as
the omnipresent devil (Oppy 1997, fn. 19) or, at the opposite extreme, as the ultimate
incarnation of divine omnipresent simplicity (Hudson 2006, 2009). Whatever the sta-
tus of the empty object, it’s clear that disputants in this debate will have to involve a
dispute over WSP.

So far our examples have been largely indirect: we find potential counterexamples
to WSP by finding potential counterexamples to other (widely held) mereological
principles entailed by WSP. But there are plenty of direct putative counterexamples,
going back to the beginnings of mereology itself. For example, the theory of exten-
sive connection in Whitehead (1929) according to which no boundary elements are
included in the domain of quantification: on this theory, a topologically closed region

10 An assumption which Gilmore (2014) defends at some length. Contrast Merricks (2015, pp. 166–167)
where similar cases are used as a reductio against just such an assumption.
11 See Oliver and Smiley (2013, p. 611) for discussion.
12 See also Roeper (1997), Mormann (2000a, b), Forrest (2002), Janicki and Lê (2007), Arntzenius (2012),
and Vakarelov (2017), all of whom emphasize that the null object (or region, etc.) is just a convenient
algebraic ‘fiction’.
13 This view is already hinted at in Parsons (1980, p. 22). Cf. also Zalta (2016, Sect. 9.10), where a null
object is defined as an abstract object that encodes no properties.

123



S4234 Synthese (2021) 198 (Suppl 18):S4229–S4245

includes its open interior as a proper part despite there being no boundary elements to
distinguish them.14 Compare Yablo (2016):

A closed sphere of radius 1 properly includes its interior. But its interior has the
same volume as the sphere. A difference, if there were to be one, would not take
up any space, by additivity of measure. But then there can’t be a difference. (p.
144)

Relatedly, Forrest (2002) argues against WSP on the basis of the possibility of gunk
and considerations from measure theory.15

Other examples are sprinkled throughout the history of metaphysics: consider the
view, arguably held by Aquinas, according to which the human person survives phys-
ical death along with her soul.16 On the understanding that persons are hylomorphic
composites, and that two things cannot become one, the view implies that upon los-
ing her body a person will continue to exist with only one proper part—the soul.17

Another case in point is the theory of accidents in Brentano (1981), according to which
a mind is a proper part of a thinking mind even though there is nothing to make up
for the difference.18 Similarly, in the theory of qua-objects in Fine (1982), every basic
object (e.g. John) qualifies as the only proper part of its incarnations (e.g. John qua
philosopher, John qua husband, etc.). A similar counterexample, from the domain of
intensive magnitudes, is offered by Geach (1991, p. 254).

Indeed, any case of material coincidence resulting from mereological diminution,
as in the Deon and Theon (Sedley 1982) and its modern variant of Tibbles and Tib
(Wiggins 1968), would seem to be at odds with WSP: after the diminution, there is
nothing that makes up for the difference between what was a proper part and the whole
with which it comes to coincide.

Time travel examples (like the above counterexamples to irreflexivity) can pose a
direct threat to WSP: if a brick wall may be made entirely of one time-traveling brick,
then there won’t be any parts of the wall disjoint from any other parts (Effingham and
Robson 2007). Indeed, independent of time travel, multi-location generally can cause
trouble for WSP, as argued by Donnelly (2010) and Kleinschmidt (2011).

Sets, too, may directly provide counterexamples to Weak Supplementation. In the
context of mereological construals of set theory, Caplan et al. (2010, p. 512) express
some sympathy with the rejection of WSP. Interpreting P P as the ancestral of the set
membership relation we can find some countermodels: the singleton of the empty set,
for instance, or the singleton of any urelement, would have only one proper part on
the suggested construal.19

It is true that WSP has considerable intuitive appeal; some have relied on this
intuition in an attempt to discard all of the above theories and scenarios as implausible.
But one might also turn things around and regard the plausibility of such theories as

14 See Clarke (1981) for a rigorous formulation and Randell et al. (1992) for developments.
15 See Russell (2008).
16 See Brown (2005) and Stump (2006), pace Toner (2011).
17 This is the view of Oderberg (2005) and Hershenov and Koch-Hershenov (2006).
18 See Chisholm (1978) and Baumgartner and Simons (1993).
19 See also Forrest (2002) and Hovda (2016). For an early discussion, see Weingartner (1981).
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a good reason no to accept WSP unrestrictedly, as argued e.g. by Donnelly (2011),
Smith (2009), Oderberg (2012), and Lowe (2013). They certainly do pose a challenge
to its analyticity.

2 Proper parthood and non-identity

In this section, I want to suggest a possible source of the dispute between those who
think Weak Supplementation is analytic, and those who have contended that failures
of the principle are not only conceivable, but metaphysically possible, andmaybe even
actual.

It is useful to outline two distinct conceptions of the notion of proper parthod:
what I will call the outstripping conception, and the non-identity conception. I say
‘conceptions’ here because I do not wish to prejudge the issue of whether these distinct
ways of thinking about proper parthood correspond to distinct metaphysical relations.
In fact, the question of whether or not these conceptions could even correspond to
distinct relations is part of what is up for debate.

I’ll begin with the more familiar: the non-identity conception, according to which
a proper part is just a part distinct from the whole. Sometimes the proper parthood
relation P P is simply defined in such a way.20

Non-Identical Proper Parthood P P1 :≡ Pxy ∧ x �= y

According to this conception, the salient difference between a proper part and an
improper part is simply that a proper part is not identical to the object it is part of,
whereas an improper part is identical to the object it is part of. This definition explicitly
ties a mereological relation to the relation of numerical identity (or better, numerical
distinctness). And if Leibniz’s Law governs the identity relation, then any part which
is discernible in any way from the object it is part of will count as a proper part. As
such, this conception is explicitly tied to qualitative discernibility.

By contrast, we might rather have in mind the outstripping conception of proper
parthood. According to this conception, a part of an object counts as a proper part of
that object whenever the object ‘outstrips’ or ‘exceeds’ or ‘isn’t subsumed by’ its part.
This intuitive thought can be easier to formulate using the idea of a ‘remainder’. The
idea is, roughly, that whenever an object is a proper part of another, then subtracting
that part must leave something (or things) of the original object behind—there must
be some remainder.

There are some mereological definitions of proper parthood that either explicitly or
implicitly appeal to the outstripping conception. Consider, for example the following
definition following Goodman (1951).21

Strict Proper Parthood P P2 :≡ Pxy ∧ ¬Pyx

We can read this definition as claiming that x is a proper part of y if it is included in y
but does not also include y. The idea that y is not included in x as a part suggests that

20 Leonard and Goodman (1940, p. 47) use this definition, as does Simons (1987, p. 11).
21 Others who use this definition include Casati and Varzi (1999, p. 36), Cotnoir (2010), Eberle (1970),
Niebergall (2009, p. 338), Niebergall (2011, p. 274), and Simons (1991, p. 286).
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y outstrips x or ‘exceeds’ x in some way. This definition does not mention identity,
and so is not (at least not explicitly) tied to qualitative discernibility.22

Though P P1 does not logically entail P P2, it might do so in the presence of other
axioms, notably:

Antisymmetry Pxy ∧ Pyx → x = y

In particular, whenever P is antisymmetric we will have the equivalence of Non-
Identical Proper Parthood and Strict Proper Parthood. But this is unsurprising, since
antisymmetry is another principle that explicitly ties parthood to identity. Regardless
of whether or not the real parthood relation satisfies this axiom, we can distinguish
between the two conceptions.

There are other ways of making the outstripping conception precise. For example,
consider the following definition (used by Uzquiano (2011)):

Proper Proper Parthood P P3xy :≡ Pxy ∧ ∃z(Pzy ∧ ¬Ozx)

P P3 makes the outstripping thought explicit by stating that proper parts are parts-
with-remainder. And again, P P1 does not logically entail P P3 absent other principles,
notably Weak Supplementation (with P P1 in the antecedent).

There are other versions of the outstripping conception in the literature, too. If we
take proper parthood as primitive (and guided by the outstripping conception), then
we might agree with Rea (2010) who objects to defining parthood in the usual way:

Parthood 1 P1xy :≡ P Pxy ∨ x = y

This definition suggests that x is an improper part of y iff x = y. But this improp-
erly ties together improper parthood and identity; after all, one might wish to allow
for discernible (hence numerically distinct) objects neither of which mereologically
outstrips the other. (Think of the statue and the clay.) That is, there might well be a
difference which isn’t a mereological difference. Rea offers another definition of P
(from Simons (1987, p. 112).

Parthood 2 P2xy :≡ (∃z P Pzx → ∀ z(P Pzx → P Pzy) ∧
(¬∃z P Pzx → (P Pxy ∨ x = y))

This definition is compatible with non-identical improper parts i.e. improper because
they do not outstrip.

A final alternative is to define P in terms of mereological overlap (following Good-
man (1951)), taking O as primitive.

Parthood 3 P3xy :≡ ∀z(Ozx → Ozy)

This definition of parthood allows us to prove reflexivity and transitivity of P3 via
logic; but in this case Antisymmetry is equivalent to ∀z((Ozx ↔ Ozy) → x = y), an
extensionality principle of overlap. As before P P1 will clearly codify the non-identity
conception, but now P P2 will explicitly correspond to the outstripping conception, as
¬Pyx just means that y does not include all the x-overlappers.

22 Although given the reflexivity of P , we know that x and y will be discernible with respect to P: since
Pxx and Pxy while Pyy but ¬Pyx . Still the parthood relation is not typically thought of as a purely
qualitative relation.
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The outstripping conception of proper parthood most clearly motivates Weak Sup-
plementation; it generates the requisite intuition that there’s a mereological and not
merely qualitative difference between an object and its proper part. In fact, this is
often howWeak Supplementation is motiviated; e.g. Koslicki (2008, p. 168) explicitly
motivates Weak Supplementation using the ‘outstripping’ conception, by appeal to
the notion of a remainder when one mereologically ‘subtracts’ a proper part from an
object.

In what follows, I want to suggest that the vast majority of the proposed counterex-
amples toWSP are a result of not clearly distinguishing between these two conceptions
of proper parthood. That is, we might use the non-identity conception to generate the
‘it’s a proper part!’ judgement and then show there’s no outstripping going on; or we
might use the outstripping conception to generate the ‘it’s a proper part’ judgement
and then show it’s a case of identity.

Recall that our purported counterexamples were broadly of four types: (i) self-parts,
(ii) mutual parts, (iii) empty objects, and (iv) direct counterexamples. In the case of the
self parts, these all clearly use the outstripping conception to generate the judgement
that something is a ‘proper part’. Mainly, this relies on the use of non-mereological
construals of outstripping.23 For example, in the case of the time travelling cube,weuse
spatial extent to generate the ‘outstripping’ intuition. The cube is properly contained
in itself! A similar thing happens in the case of immanent universals being instantiated
in proper subregions. In the case of fractals, self-similar patterns, and in propositions,
it is an object’s position in a structure (or substructure) that generates the outstripping
intuition. A proposition is a proper component of itself! A set is a member of itself!
The structure of the whole integers is repeated in some of its proper substructures! We
judge that something outstrips itself by trading on non-mereological intuitions about
‘position’.

In the case of mutual parts, the reverse story appears to be true. We generate the
judgement that ‘it’s a proper part’ by clearly distinguishing between an object and
its part. But then show the part fails to outstrip the whole. In the case of the Aleph,
it’s clear enough that the Aleph is not identical to say, Beatriz’s house. But because
the Aleph is contained in that house, and that house (along with everything else) is
contained within the Aleph, neither of these entities can be said to outstrip the other.24

Mutatis mutandis for the lotus flower, the Net of Indra, and the mutual indwelling
within the Trinity. A similar story holds for propositions containing the universe as
one of its constituents. In this case, we start with the non-identity judgement (‘the
universe isn’t a proposition!’), and since the universe is defined to include everything
as a part, we get a failure of outstripping. Clifford and Kibbles are distinct, but Kibbles
does not outstrip Clifford since it contains Clifford as a part.

As for the counterexamples involving the empty object, these cases are slight dif-
ferent from the above. The empty object may be stipulated to be part of everything, or
perhaps that result can be delivered by conceiving of the empty object as the fusion of

23 Alternatively, we might be relying on mereological judgements about outstripping spatial regions, and
then implicitly wheeling in some kind of harmony principle. (Thanks to an anonymous referee for this
suggestion.)
24 Everything in the house is in the Aleph, and everything in the Aleph is in the house precisely because
the Aleph is in the house.
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any unsatisfiable predicate.We then can use the non-identity conception of proper part
to get the judgement that, since the empty object isn’t identical to the Eiffel Tower,
it must be a proper part of the Eiffel Tower. But then we achieve violations of the
outstripping conception when we focus on the ‘remainder’ when the empty element is
‘removed’. If the empty object is really empty, then what is leftover of the Eiffel Tower
when it is removed? Clearly, the whole Eiffel Tower itself. There is no prospect of
any proper remainder, and this seems to violate the outstripping conception of proper
parthood.

Finally, we turn to the direct counterexamples. For the case of topologically closed
vs. open regions, the proper parthood judgement is generated by the non-identity
conception, and yet if boundaries aren’t real elements of the domain, there is nothing
to make up the mereological difference. Exactly parallel considerations apply to the
bodiless soul, the thinking mind, qua-objects, singletons, and intensive magnitudes.
Similarly, the time-travelling brick qualitatively differs from the wall (as a whole), so
is a non-identical proper part, but the wall does not outstrip the brick in the sense that
no part of the wall is ‘free from’ some part of the brick. In the case of Deon and Theon,
the judgement proceeds temporally: we are forced to their distinctness (by considering
their past), and forced to their co-extensiveness (and hence the failure of outstripping)
due to their current state of coincidence.

I think all of the purported counterexamples to WSP can be explained as a result of
collapsing the two conceptions of proper parthood. Indeed, WSP on the non-identity
reading of P P seems to enforce such a collapse. And it is by playing off these differ-
ences that we can generate puzzlement.

3 Analyticity

I nowwant to turn to the purported analyticity ofWSP. To adjudicate these claims, it is
necessary to be clear on the various notions of analyticity that might be in play.25 For
instance, following Boghossian (1996) one can distinguish the following three sense
of analyticity:

Frege Analyticity Weak Supplementation may be transformed into an logical truth
by virtue of substituting synonymous terms.

Epistemic Analyticity anyone who understands the concept of proper parthood is in
a position to know a priori that Weak Supplementation is true.

Metaphysical Analyticity Weak Supplementation is true by virtue of the meaning of
the terms that appear in it—principally, the meaning of ‘proper parthood’.

IsWSP analytic in any of these senses? At first blush,WSP doesn’t appear meet the
conditions for Frege-analyticity, since given the relatively widespread disagreement
over that principle, one cannot plausibly suggest that ‘x is proper part of y’ and ‘there’s
a part of y that doesn’t overlap x’ are synonymous at least in common philosophical
parlance. Similar considerations apply to epistemic analyticity; disputants in the debate
overWSP appear to understand their use of ‘proper part’, and since they disagree on its
truth the disputants can’t all be said to know apriori that it is true. Perhaps, disputants

25 Thanks to Gillian Russell for discussion here.
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don’t really understand the concept, or perhaps that they are in a position to know even
if they refuse to believe, etc. Relevant here, of course, is the case for semantic plasticity
inWilliamson (2007). But still, analytic truthsmaybe (often are) epistemically opaque,
which takes us to metaphysical analyticity. It may well be the case that the meaning
of ‘proper parthood’ makes WSP true. There are at least two ways in which that might
be.

First, P P and the corresponding concept of proper parthood are, after all, technical
terms—they are not strictly speaking part of ordinary language, even if they have
some philosophical cache. It is clear that, when laying down a set of axioms, one is
free to stipulate what one means by P P . In this case, if what one means by P P is
‘whatever satisfies the axioms’, then of course those very axioms will be true of P P
by virtue of the meaning of P P . This stipulative definition is a form of metaphysical
analyticity: it picks out a precise concept from a range of candidate concepts by laying
down a set of axioms for it. But notice in this case, metaphysical analyticity is fairly
philosophically thin. None of the other candidate concepts are thereby ruled out as
incorrect or philosophically mistaken. It wouldn’t vindicate the view that “denying
WSP is not a credible option” (Effingham and Robson 2007, p. 635). A philosopher’s
rejection of WSP is simply a strong reason to think that she isn’t using that stipulative
definition.

Not all axiomatic projects are stipulative like this. Take for example the Peano
axioms for arithmetic.We don’t take them asmere stipulative definitions that precisely
pin down one candidate meaning for ‘plus’, leaving other candidate meanings to be
philosophically viable. Rather, the Peano axioms are accepted because they correctly
identify the arithmetic operations. Rather than being stipulative, such definitions are
Socratic. So, a second route to metaphysical analyticity would be to say something
similar about proper parthood and P P . Despite the technical nature of these terms,
their meanings are not merely stipulated; the axioms and definitions are answerable
to the correct metaphysical theory, or perhaps to the ordinary meaning of ‘part’. This
is precisely why thought experiments are relevant for testing the truth of such axioms.

Both routes to analyticity face a difficulty, however. Some have argued that some
types of definitions cannot bemetaphysically analytic—particularly those that are exis-
tence entailing. Many philosophers have argued that if the consequent of a conditional
is an existence claim, then the conditional can be analytic only if the antecedent makes
the same existence claim.26 WSP is a conditional whose consequent is an existence
claim.27 Hence, according to the above constraint, WSP cannot be metaphysically
analytic unless the antecedent contains the same existence claim.

26 See Dorr (2002, p. 8), Sider (2003, p. 203), Cameron (2007, p. 102), Bennett (2009, p. 54ff). See also
Rosen (2006, p. 19).
27 Bøhn (2009) is quite clear about the distinction between existence entailing and non-existence entailing
mereological principles, saying the analytic principles don’t have such import. This is puzzling since he
lists WSP among the analytic ones.

There is a natural distinction to be drawn between the principles that have existential import and
the ones that don?t. I assume at least some mereological principles without existential import are
analytically true, and in virtue of that are necessarily true too. I don?t assumemereological principles
with existential import are thus analytically true. Though we need not here say exactly where to draw
this line, it suffices to say that the system [called] Minimal Extensional Mereology is a minimum

123



S4240 Synthese (2021) 198 (Suppl 18):S4229–S4245

There areways out of the difficulty, however.Aswe have seen there are variousways
of making the outstripping conception precise. And on the definition of proper proper
parthood—P P3xy does in fact contain an explicit existence claim. And precisely the
one needed to validate WSP. So if one takes P P3 to be a stipulative definition, then
we have a clear case of metaphysical analyticity that does not violate the existence-
entailment constraint. In fact, it’s worth noting that if P P3 is taken as a stipulative
definition, we have a straightforward case for Frege Analyticity. After all, on the P P3
definition, WSP becomes

(Pxy ∧ ∃z(Pzy ∧ ¬Ozx)) → ∃z(Pzy ∧ ¬Ozx)

which is a logical truth of the form A ∧ B → A. Similarly, but less plausibly, if
one takes P P3xy to be the correct formal definition of (the oustripping conception
of) proper parthood, one could make the case for metaphysical analyticity in a more
robust sense.

What about other ways of making the outstripping conception precise? Consider
the Weak Supplementation principle for Strict Proper Parthood P P2xy.

Strict Supplementation ∀x∀y(P P2xy → ∃z(Pzy ∧ ¬Ozx))

Now, suppose further we are treating O as primitive and employ the Goodmanian def-
inition of parthood in terms of overlap where P3xy is equivalent to ∀z(Ozx → Ozy).
Notice that the antecedent of Strict Supplementation is a disguised conjunction, the
second conjunct ofwhich is equivalent to¬∀z(Ozy → Ozx), i.e.∃w(Owy∧¬Owx).
This is already fairly close to the implicit existence claim in WSP’s consequent. And
given the (uncontentious) concept of overlap O , we know that where Owy, there is
some z such that Pzy (and Pzw for that matter), and since ¬Owx then ¬Ozx too.

So, we derived the consequent of WSP from nothing but the assumption of its
antecedent, together with an appeal to the following principle for O:28

Overlap Oxy ↔ ∃z(Pzx ∧ Pzy)29

We can say then, that given strict proper parthood, the question of the analyticity of
Weak Supplementation boils down to a question of whether Overlap is analytic. There
is virtually no controversy over Overlap in the literature; and some of us would be

Footnote 27 continued
of mereological necessary truths. This system includes (among other things) the asymmetry and
transitivity of proper parthood, as well as a WSP principle. Bohn (2009, p. 27 footnote 3)

Presumably the existence-entailment constraint is intended to rule out composition principles from being
analytic. Though see Horden (2015) for a defense that mereological universalism is analytic.
28 In this context, with O primitive, we would need to think of the Overlap principle as an axiom.
29 Using the definition of parthood in terms of O , the Overlap principle is equivalent to:

Oxy ↔ ∃z∀w(Owz → (Owx ∧ Oxy))

which is admittedly a little less transparent.
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willing to contend that it (not just stipulatively but maybe even Socratically) correctly
defines overlap.30

Again, it is worth noting that, in an antisymmetric setting, Strict Supplementation
is equivalent to WSP. Yet it is logically weaker.31 But the above considerations show,
I think, that even for those who reject antisymmetry, there is a plausible case for
the analyticity of Strict Supplementation, and by extension the analyticity of Weak
Supplementation on the oustripping conception of proper parthood.

What about the non-identity conception of proper parthood? Is there any hope for
Weak Supplementation to be considered metaphysically analytic on that definition?
Recall that P Pxy just means Pxy ∧ x �= y on the non-identity conception. We know
that, by Leibniz’s Law, non-identity implies discernibility; that is, where x and y are
distinct, there’s some ϕ such that ϕ(x) ∧ ¬ϕ(y). This thought doesn’t lead anywhere,
however, unless we are willing to assert that distinct objects must be mereologically
discernible—that the ϕ in question has to involve our mereological primitive in some
ineliminableway.32 But that assumption is tantamount to (the contrapositive of)mereo-
logical extensionality—the class of principles that claim mereological indiscernibility
implies numerical identity—perhaps the most controversial class of principles in all
of mereology.

To make this thought concrete, suppose we are working in a system with O as our
mereological primitive. For conditional proof of WSP on the non-identity conception,
assume that P P1xy. Since x �= y, we might insist that x and y to be O-discernible, to
the effect that ∃z((Ozx ∧¬Ozy) or ∃z(Ozy ∧¬Ozx). The former case is ruled out by
Pxy, which leaves the latter ∃z(Ozy ∧ ¬Ozx). But that’s effectively the consequent
to WSP. So, it might be argued that proper parthood, on the non-identity conception,
contains an implicit existential commitment; and so WSP is metaphysically analytic.

That argument crucially relies on the following hotly contested principle.

Extensionality of Overlap ∀x∀y(∀z(Ozx ↔ Ozy) → x = y)

We might have serious doubts about any claims to the analyticity of this. Even if it is
true, is it plausibly true simply by virtue of the meaning of ‘overlap’?33 Crucially: I
think these considerations give us grounds for suspicion that those contending for the

30 Now that I’ve said it, I expect to see a paper tomorrow arguing against the Overlap principle. Philosophy
may be strange, but it is not always unpredictable. In fact, why not jump the gun, and get the ball rolling
myself? Suppose you think objects made of perfectly homogenous matter may be spatially extended and
yet without parts. And suppose further that two such extended simples can occupy spatial regions r and r ′
that have a non-empty intersection. Isn’t is plausible to say they overlap—and not merely spatially, they
share matter—even though there is no part that they have in common?
31 See Cotnoir (2010) and Obojska (2013).
32 Perhaps one accepts that identity is, at bottom, a mereological predicate (Smid 2017).
33 Though compare the dominant attitude about extensionality principles in set theory:

One might be tempted to call the axiom of extensionality “analytic”, true by virtue of the meanings
of the words contained in it. [...] A theory that did not affirm that the objects with which it dealt
were identical if they had the same members would only by charity be called a theory of sets alone.
(Boolos 1971, pp. 229–230)
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analyticity of WSP on the non-identity conception are smuggling in a commitment to
mereological extensionality.34

By contrast, on the outstripping conception of proper parthood, Weak Supplemen-
tation is not tied up with extensionality. Indeed, non-extensionalists can agree that
there are genuine senses of ‘analytic’ on which Weak Supplementation counts.35

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Interna-
tional License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes were made.
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