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Abstract: | examine a package of views about facts: (1) the mereological sum of two facts
is their conjunction, (2) the sum of facts obeys the laws of classical mereology, (3) facts are
closed under disjunction and (4) facts are identical when they necessarily co-obtain. | show
that this package of principles collapses: they jointly entail that there is at most one fact. |

discuss four possible solutions, each consisting in the rejection of one of the principles.

Keywords: facts, mereology, slingshot, states of affairs.

1. Some principles about facts

A fact, or state of affairs, consists of some particulars instantiating some properties or
standing in some relation. For example, that Queensland “is” north of Victoria is a fact
constituted by two particulars (two parts of Awustralia).and the binary relation being north
of. The particulars and the relation are called. the constituents of the fact. | will present a set
of four principles that have been variously defended in the literature on facts, and I will
show that they produce a new kind of ‘slingshot argument’ (Neale 1995): they entail that
there can no more than one fact. Two of these principles have to do with the mereology of

facts, and the other two concern their identity conditions and closure under disjunction.

First, some  preliminary remarks about the mereology of facts. There are good reasons
to think that a fact is not the mereological sum of its constituents in the sense of
‘mereological sum’ axiomatized by Classical Mereology. For example, two facts may have
the same constituents, but according to Classical Mereology those constituents can only
have one sum (Cotnoir and Varzi 2021:29). Consider the fact that John loves Mary and the
fact that Mary loves John. These are presumably two distinct facts with the same
constituents, but there can be at most one mereological sum of John, Mary and the loving

relation.
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However, there is another way of trying to apply Classical Mereology to facts, which is
to take a conjunctive fact as the mereological sum of its conjuncts instead of as the
mereological sum of its constituents. Consider the fact that Queensland is north of New
South Wales and New South Wales is north of Victoria. This complex fact seems t0 be in
some sense composed of two simpler facts: the fact that Queensland is north.of New South
Wales and the fact that New South Wales is north of Victoria. A way of capturing this
intuition is to say that the complex conjunctive fact just is the mereological sum of the two
simpler facts. David Armstrong thought this was enough to bring-facts under the purview of

classical mereology:

[...] if states of affairs are taken as units, as atoms one might say, and one does not dive within
these states of affairs, then they are susceptible of themselves being put together in a way that
obeys the mereological rules [...]. Atomic states of affairs may be conjoined to form molecular

states of affairs [...] and these eonjunctions obey the mereological rules. (Armstrong 1997:122).

Following Audi (2012), I will use ‘[F]’ to refer to the fact that F, which is said to be the
case just in case F. T will use ‘“+’ for the operation of mereological sum. The two principles

implicit in the quoted passage can then be expressed as follows:

CONJUNCTION: [F] + [G] =[F A G].

CLAssIcIsM: The mereology of facts is classical.

Some comments about these two principles are in order. First, concerning Conjunction,
one may ask whether it has any intuitive appeal or explanatory value. As | suggested above,
the fact that Queensland is north of New South Wales and New South Wales is north of

Victoria seems to be in some sense composed of two simpler facts, and the notion of
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mereological sum tries to capture the composition of some entities to form a whole. There
are other ways of motivating Conjunction. Consider the different levels at which facts are

described, e.g. in historical narratives:

The French Revolution from a point of view of world history can be classed as an-event, but
from the point of view of an historian of the French Revolution itself it is. composed of
innumerable events. Any so-called fact is built up of smaller facts. Without such compounding

or colligation of facts history, of course, would be impossible. (Tapp 1952:72, my emphasis).

It is plausible to interpret Tapp’s ‘compounding’ of facts.as a conjunction. For suppose
you accept that the French Revolution, as a fact, is “built. up’ of a series of smaller facts
detailed by some account of the French Revolution. Then if you accept that the fact of the
French Revolution was the case, you also accept that each of those facts was the case.
Conwersely, if you are committed “to-.each of the facts individually you are thereby
committed to the fact that the French Revolution occurred (given that, by hypothesis, it is
‘built up’ from those smaller facts). This is precisely what one would expect if the French
Revolution were identified with the conjunction of those smaller facts from which it is (by
hypothesis) ‘built.up’. For if a conjunctive fact is the case, so are its conjuncts, and if some
facts are~the case, then so is their conjunction. The principle of Conjunction, then, can help

us'make sense of the idea that large facts are ‘built up’ or ‘composed’ of smaller facts.

As for Classicism, | should clarify its precise meaning. It is possible to axiomatize
Classical Mereology taking the operation of mereological sum as a primitive (Cotnoir and
Varzi 2021:50-51). What Classicism says is, then, that those axioms are true when the

variables range over facts. One such axiomatization is as follows:

Idempotency: [F] + [F] = [F]
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Commutativity: [F] + [G] = [G] + [F]
Associativity: [F] + ([G] + [H]) = ([F] + [G]) + [H]

The next two axioms use ‘<’ for the relation ‘is a part of, which can be defined as follows

(Cotnoir and Varzi 2021:51):
Definition 1 (Parthood): X <y =gt X +Yy =Y
Definition 2 (Overlap): X 0y =gef FZ (Z2<x Az <Y)

Strong Supplementation: For any [F], [G], if — ([F] < [G]) then there is [H] such that

[H] < [F] and ~([H] o [G])

Unrestricted Fusion: Given a non-empty set of facts I', there is a fact [G] such that for

any fact [F], [F] o [G] if and only if therewis a fact [H]€l such that [F] o [H]. !

Thus, Classicism is just the-~conjunction of the above axioms. They jointly assert that
the mereology of facts is.classical. 4t should be noted, however, that in what follows only
the axioms of Commutativity -and Strong Supplementation will be used, so the argument
will go through even if Classicism is replaced by a weaker claim to the effect that the
mereological._sum .of facts satisfies the axioms of some weaker mereology that includes
Commutativity and Strong Supplementation, such as what Varzi and Casati call

Extensional Mereology (Varzi and Casati 1999:40).

The package of principles |1 want to consider includes Conjunction, Classicism, as well
as two further principles. The third principle embodies a coarse-grained individuation of

facts:

! This entails that for any two facts [F] and [G], there is their sum [F]+[G], which by Conjunction is
[FAG]; so in effect Conjunction and Unrestricted Fusion entail that facts are closed under conjunction.
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INDIVIDUATION: [F] = [G] iff o(F <> G)

This tells us that facts are identical just in case they necessarily co-obtain or, in possible
worlds parlance, when they are the case in exactly the same possible worlds. Mulligan-and
Correia (2020) call this the ‘Modal Criterion’ of identity for facts. Presumably this principle
requires the necessity to be logical or metaphysical, but we don’t have to be. very specific
about this since the proofs below go through as long as the logic of @ is'normal (ie. as

strong as modal logic K).

Such a coarse-grained individuation of facts is not uncontroversial. The left-to-right
direction is, | believe, unobjectionable, but the right-to-left-direction is more problematic
(in view of potential counterexamples such as-[a is a triangle] and [a is trilateral], which
some may want to distinguish even if they co-obtain as a matter of necessity.) An argument
in its favour, suggested by Armstrong (1997:133-34) goes as follows. Suppose that o(F <
G). If the modality in question is of the broadest kind (i.e. logical or metaphysical
modality), this means that. it is absolutely impossible for either [F] or [G] to be the case
without the other; in. Armstrong’s terminology, they supervene on each other (1997:11-12).
But then, Armstrong suggests, they each contribute nothing to reality over and above the

other, /so there is'no real distinction between them.

I'm not suggesting this argument is decisive. However, I’'m not interested here in
defending or criticizing Individuation, but rather in examining the consequences of a
package of principles that includes it. Suffice it to say that Individuation is not entirely

indefensible and has in fact been defended.

The fourth principle of the package tells us that facts are closed under disjunction:
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DISJUNCTION: For any facts [F], [G], there is the fact [F v G].

You may worry that accepting Disjunction seems to be in tension with Classicism and
Conjunction, since we will have two distinct generative principles, such that the existence
of two facts [F] and [G] will entail not only their sum, which by Conjunction is [F-A'G], but
also their disjunction, [F v G]. How to make sense of this mereologically? As | will
explain, from the above principles it follows that [F v G] just is the mereological-product of
[F] and [G], that is, their maximal lower bound with respect to«<, whereas their sum the

least upper bound.

| have described a package of four principles about. facts. Various authors have found
these principles plausible. All four of them were _accepted by David Armstrong, one of the
most notable contemporary proponents ‘of an ontology of facts. For Conjunction and
Classicism, see the passage quoted above. For Individuation, see Armstrong (1997:133).
The case of Disjunction is. slightly vexed, since Armstrong at some points rejects
disjunctive facts (Armstrong 1997:1), but he seems to ultimately accept them as second-rate
facts, mvolving ‘no ontological cost’ (Armstrong 1997:173; see also Armstrong 1989:115).
Other authors have. endorsed the principles of the package separately. Koons (1997:195)
accepts Conjunetion. Jago (2011) and Jago and Barker (2012:126) also accept Conjunction,
and seem to accept Classicism as well, but reject Disjunction. Suszko (1968:13), Pollock
(198454) and Olson (1987:91-92) accept Individuation, which also holds in the theory
labelled ‘F(A)-Cond’ in Fine (1982). Restall (2004) accepts principles closely resembling
Individuation and Disjunction. As regards entities closely related to facts, Fritz (2023b)
accepts an analogue of Individuation for propositions and Moltmann (2006:387) a version

of Conjunction for events.
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2. Collapse

I will now show that the four principles entail that there can be at most one fact. This
kind of collapse is familiar from ‘slingshot arguments’ (Neale 1995), but unlike what goes
on in traditional slingshot arguments, the following doesn’t rely on assumptions about

definite descriptions or truthmaking.

We will require a few preliminary lemmas. Our first lemma gives. a’ necessary and

sufficient condition for a fact being part of another. It resembles, but 'is stronger than,

Koons’ axiom 4 in his mereology of facts (1997:195), for it includes also the right-to-left

direction of that principle:

PARTS: [F]1<[G] iff o(G — F)

Proof:

[F]<[G] iff [F]+[G]=[C] " [Definition 1]
iff [FAG]=([G] [Conjunction]
iff o((F A G) & G) [Individuation]
iff A(G — F) [modal logic K]

UNIVERSAL OVERLAP: Forany [F], [G]: [F] 0 [G]

Proof: By Disjunction, given [F], [G] there is [F v G]. Now, clearly, o(F — (F v G))
and o(G — (F v G)). Therefore, by Parts: [F v G] < [F] and [F v G] < [G]. So, by definition

2,[Flo[G]. ?

2 From this it is easy to see that [F v G] is the maximal lower bound of [F] and [G] with respect to <, and
hence it behaves as the mereological product of [F] and [G], as advanced above. Proof: by Universal Overlap,
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ANTISYMMETRY: If [F] <[G] and [G] < [F] then [F] = [G]

Proof: If [F] < [G] and [G] < [F], then (by definition 1) [F] + [G] = [G] and [G] + [F] =
[F]. Now, by Classicism, the mereological sum of facts obeys the laws of Classical
Mereology. According to Classical Mereology, the operation of mereological™ sum is
commutative, so [F] + [G] = [G] + [F]. Hence, given that [F] + [G] = [G] and. [G] + [F] =

[F], we have that [F] = [G].
Given these lemmas we can now derive:
FACTUAL MONISM: There is at most one fact.

Proof: Suppose for reductio that there are distinct facts: let [F], [G] be such that [F] #
[G]. By Antisymmetry: either — ([F] < [G]) or =/([G] < [F]). Suppose that — ([F] < [G]).
Then by Strong Supplementation (which follows from Classicism) there is [H] such that
[H] < [F], and — ([H] o [G])s"But by Universal Overlap, [H] o [G]. Contradiction. (The

other case is parallel). Hence there cannot be more than one fact.

To the extent that. one accepts an ontology of facts, Factual Monism is highly
implausible. The fact that Dickens was born in Portsmouth is surely distinct from the fact
that an’earthquake shook New Madrid, Missouri, on February the 7" 1812. And this both
on the coarse-grained view embodied by Individuation (since any of those two facts could
havebeen the case without the other), as well as on finer grained views that require
sameness of constituents, since the constituents of the two facts are clearly distinct. Indeed,
Factual Monism has been widely rejected by theorists of facts, either explicitly by their

resistance to traditional slingshot arguments, or as a consequence of their theoretical

[F v G]is a lower bound of [F] and [G]. By Parts, it is also maximal, since if a fact is part of both [F] and [G],
it is also part of [F v G], given that o(F—H) and o(G—H) entail o((F v G—H) in any normal modal logic.
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principles (Suszko 1968: 12, Pollock 1984:54-55, Olson 1987:83-99, Restall 2004:3, Jago

& Barker 2012:118, footnote 1).

Now, you might object that someone who accepts the package of principles described
above, which include Individuation, already accepts that there is at most one necessary fact,
implying, for example, that the fact that 1+1=2 is identical to the fact that Fermat’s last
theorem is true. If we accept the identity of these seemingly distinct arithmetical facts, it
seems that we might reasonably doubt our intuition that the former facts about Dickens and

the earthquake are distinct.

But notice that someone who accepts the package.can-reject the identity of the facts
about Dickens and the earthquake not only on.the grounds that they are intuitively distinct.
She may also rely on the intuition that those facts are contingent. For another reason to find
Factual Monism implausible if one accepts  Individuation is that it collapses necessary and
contingent facts, which is bound to lead to inconsistency. It is presumably contingent that
Dickens was born in. Portsmouth, so —o(Dickens was born in Portsmouth); and it is
necessary that 1+1=2,.1ie. oO(1+1=2). By Factual Monism, [Dickens was born in
Portsmouth]”= [1+1=2], which by Individuation is equivalent to O(Dickens was born in
Portsmouth «»1+1=2). But the conjunction —o(Dickens was born in Portsmouth) A
o(1+1=2)'A o(Dickens was born in Portsmouth «<» 1+1=2) is contradictory in any normal
modal logic. So the package of principles we have been considering not only leads to an
intuitively false result, but is actually inconsistent under the rather elementary assumption
that there is at least one contingent fact and one necessary fact, for it is impossible for these

to be identical without contradiction.

10
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Factual Monism resembles a version for facts of Schaffer’s ‘truthmaker monism’
(Schaffer 2010). On this view, there is only one truthmaker, which is the world understood
as a big concrete object. Schaffer considers a version of this view for facts, on which the
lone truthmaker is ‘the way the world is (which is the fact that the fusion of<all thin
particulars instantiates the conjunction of all natural properties)’ (Schaffer 2010:309-10).
However, it should be noted that Factual Monism is a stronger claim than Schaffer’s
truthmaker monism for facts. The latter says that there is only one fact that.is'a truthmaker,
or that there is only one fundamental fact. In contrast, Factual“Monism is a version (for
facts) of what Schaffer calls existence monism: the view.that only one entity exists, which

Schaffer himself considers ‘a crazy view’ (Schaffer 2010:324).

But perhaps Factual Monism is not as crazy as existence monism for, say, individuals.
One could bite the bullet by accepting Factual Monism together with the claim that the lone
fact is an extremely complex fact that somehow accounts for all reality. I can offer no
decisive refutation of this theory here. However, it seems that if anyone wants to accept it,
they would be ill-advised to do so on the grounds of the slingshot argument just presented.
For if someone were to offer the slingshot as a proof of Monism, they would be expected to
have some reason to believe its premisses, and it’s difficult to see what could motivate one
toaccept, e.g., Conjunction or Classicism, if one didn’t think there were ever distinct facts
to.form sums in the first place. The fact that Factual Monism has been widely rejected in
the literature by many who have accepted principles of the package is indicative of this

tension.

3. Some possible solutions

11
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The argument in the previous section boils down to the following. Classicism entails
(by Antisymmetry and Strong Supplementation) that if there are two distinct facts, then
there are facts that don’t overlap. But the consequent of this conditional is the negation of
Universal Overlap, which is implied by Disjunction, Conjunction and Individuation. The
package formed by Classicism, Disjunction, Conjunction and Individuation. jointly entails

that there cannot be two distinct facts, and this is Factual Monism.

If we wish to avoid Factual Monism, then, something has to.go. | will finish by briefly
considering some options. These are conservative options, in.the sense that they each reject
only one of the principles of the package; more radical.revisions would reject more or even

all the principles.

A first possibility is to reject Conjunction. A way of motivating that rejection is to say
that, from an algebraic point of view, the operation of mereological sum resembles
disjunction more than conjunction. However, this is not guaranteed to avoid collapse. For

suppose one adopted the following alternative to Conjunction:

SuM: [F] +[G] =[F v G]

And._suppose one accepts that facts are closed under conjunction (this has been accepted
by-various -theorists of facts independently of mereological considerations: see Suszko

1968:12, Fine 1982:115, Pollock 1984: 55):

CONJUNCTION CLOSURE: For any facts [F], [G] there is the fact [F A G].

Then the following analogue of Parts is easily derivable:

PARTS*: [F]1 < [G] iff o(F — G)

12
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Proof: [F]<[G] iff [F] + [G] = [G] [Definition 1]
iff [F v G] = [G] [Sum]
iff o((F v G) < G) [Individuation]
iff o(F — G) [modal logic K]

The derivation of Factual Monism goes through as before, since Universal Overlap is
easily established by taking the common part of [F] and [G] now to be [F A G] (available by
Conjunction Closure) instead of [F v G]. Notice also that, “assuming Sum, Disjunction
becomes redundant since by Unrestricted Fusion [F] '+ [G], and hence [F v G], is
guaranteed to exist. So, in order to keep Classicism and" Individuation one would have to
say that, whenever the mereological sum of some facts exists, it does not correspond to a

Boolean combination of those facts.®

Another natural response for a friend of facts would be to reject Disjunction. After all,
as noted above, Armstrong himself was somewhat ambivalent about disjunctive facts.
However, rejecting only. Disjunction won’t do, for the proof of Factual Monism can be
reproduced even without that assumption. Suppose there is a necessary fact, that is, a fact
that is necessarily the case. Let [H] be such that oH. Then, by Parts, [H] is part of every
fact. Universal Overlap immediately follows, and the proof of Factual Monism runs as

before?. Therefore, if one wants to keep all the other principles except Disjunction (i.e. if

% An independent reason to be uncomfortable with Sum has to do with facts with incompatible disju ncts.
For consider [F v =F]. Supposing it exists, in what sense do both its parts [F] and [-F] exist? Presumably not
in the sense of their both being the case. So the fact theorist that accepts Sumwill probably have to accept a
distinction between a fact’s existence and its being the case (see e. g. Pollock 1984:52, Jago 2011:35), or else
deny that there are disjunctive facts with incompatible disjuncts.

* The necessary fact would behave as a ‘null object’ in the mereology of facts, and it is well known that
the only models of Classical Mereology that include a null object are those of cardinality 1 (Cotnoir and Varzi
2021:135).

13
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one wants to keep Conjunction, Classicism and Individuation), one will also have to deny

that there are necessary facts.

A third possible solution is to deny that facts are as coarse-grained as Individuation
claims. There are independent reasons in favour of a finer-grained individuation™of facts
from considerations about grounding (Audi 2012:697). But fine-grained analyses of facts
are not without their own problems, and it is very likely they are beset by paradoxes like the
Russell-Myhill paradox, which threaten various fine-grained views of propositions (Fritz
2020, 2023a). Indeed, Fritz (2023b) has endorsed an“.analogue of Individuation for
propositions as a safe midpoint between an extremely - coarse-grained, extensional
individuation of propositions and finer grained theories that face inconsistency. (See Fritz
2023b:52-56 for a detailed proof of the Russell-Mynhill paradox). So, although rejecting

Individuation is a live option, it is not obvious that it is the right one.

Lastly, one could reject Classicism. One way of doing this would be to simply reject
Strong Supplementation. - After «all, one may have suspicions about that axiom on
independent grounds, since (in presence of Idempotency and Commutativity) it entails
Weak Supplementation, a mereological thesis that faces alleged counterexamples (see
Cotnoir 2021 for a survey of these). Even if one is not persuaded by those counterexamples,
one may still reject Strong Supplementation as an axiom for the mereology of facts, while
retaining it for other kinds of entities. This would amount to embracing what McDaniel
(2009) has called Compositional Pluralism, the thesis that there is more than one
fundamental notion of composition and, plausibly, different mereological laws governing

each of them. Perhaps classical mereology is the true theory of composition for particulars
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while facts have their own non-classical mereology. A detailed mereology of facts along
these lines would try to specify the axioms that govern parthood and composition for facts.
One may even try to retain some the intuitions about parthood that underlie Strong
Supplementation by examining whether weaker decomposition principles are plausible: for
facts while avoiding collapse (see Cotnoir and Varzi 2021:95-135 for a study.of this kind of

principles), but that is beyond the scope of this paper.®
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