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Abstract

This paper investigates three debates concerning propositional identity: the tension
between structured propositions and higher-order logic, the principle Only Logical
Circles, and Kaplan’s Paradox. The literature at large has mistaken the consequences
of each of these debates. Structuralists are not committed to the claim that identical
properties have different extensions; rather, they are committed to existence monism.
Only Logical Circles does not preclude the identification of green in terms of grue; some
further principle is required for that result. And Kaplan’s Paradox does not count
against the possible-worlds conception of propositions; it applies to every account of
propositions whatsoever.

There has recently been sustained interest in the nature and identity of propositions.
This interest is perhaps attributable to the significance of the theoretical work that they
are often taken to perform. Propositions are held to be the ultimate bearers of truth and
falsity, and are the objects of attitudes like belief, hope, desire and fear. A sentence is said
to be true just in case the proposition that it expresses is true—and sentences are said to be
synonymous just in case they express the same proposition. Given the importance of these
roles, it is incumbent for the metaphysician to ascertain what kinds of things propositions
are.

Accounts fall on a spectrum of granularity. While coarse-grained accounts hold that
all necessarily equivalent propositions are identical, fine-grained accounts differentiate be-
tween any that differ in syntactic structure. In recent years, intermediate accounts—which
distinguish between some, but not all, logically equivalent expressions—have received more
attention than they have at any point in history. Unsurprisingly, given this context, a wide
array of arguments have been advanced targeting the various accounts. Coarse-grained
accounts struggle to accommodate the incongruous attitudes agents bear towards neces-
sarily equivalent propositions; fine-grained accounts may be incompatible with orthodox
principles of higher-order logic; and accounts of all stripes struggle with cardinality.

More surprisingly, the significance of many of these arguments has been widely—perhaps
even universally—misunderstood. Some accounts do not have the implications philosophers
have claimed that they have, and some arguments do not support the theories they have
been taken to support. The aim of this paper is to correct these misunderstandings: a
clean-up job, if you will. The result is that commitments that lie at the core of standard
conceptions of propositions turn out to be deeply muddled. Propositions—if there are such

My thanks to Catherine Elgin, Gonzalo Rodriguez-Pereyra and Jonathan Schaffer for their helpful
discussions on various parts of this paper.



things—differ from how we have taken them to be.?

The first misunderstanding concerns structured propositions and higher-order logic.
Structured propositions are intended to make fine-grained distinctions that metaphysicians
often find desirable. One of the central tenets of the structured-proposition view is that
Fa = Gb entails that F' = G; if the proposition that John is a bachelor is identical to the
proposition that John is an unmarried male, then the property of being a bacheloris identical
to the property of being an unmarried male. Some claim that, when combined with the
orthodox assumption that propositional identity is preserved through An-conversion, this
entails that properties are identical despite not being coextensive.?> Not so. It entails that
the relevant properties are coextensive. This is because it has a much more interesting (and
arguably more ominous) implication: monism is true. There exists but a single object to
fall in the extension of any property.

A second misunderstanding concerns the principle Only Logical Circles—according to
which logically circular identifications are innocuous, while nonlogical circularity is vicious.
The primary motivation for this principle is that it allows for identifications of the form
‘To be F is to be F',” while precluding identifications like ‘To be green is to be grue and
observed before time ¢ or not so observed and bleen.” Only Logic Circles lacks this result.
It only prevents the identification of green in terms of grue with the addition of other (and,
as yet, undisclosed) principles.

A third misunderstanding concerns Kaplan’s Paradox. It is often held that coarse-
grained accounts have an untenable consequence: there are some propositions for which
there exists no possible world in which they are uniquely considered (or transcribed, bet
on, etc.). For this reason, it is held that coarse-grained accounts ought to be rejected in
favor of an alternative. This is false. Every theory of propositions falls prey to Kaplan’s
Paradox, so the paradox provides no reason to reject one account in favor of another.

Before turning to these misunderstandings in detail, a quick note on the scope and
limitations of this project. It is not my aim to fully rehabilitate theories that philosophers
have previously rejected. It may be, for example, that metaphysicians find monism to be
as untenable as the claim that properties with different extensions are identical. If so,
then the fact that the theory of structured propositions entails that monism is true may be
taken to be a sufficient reason to reject that theory. Nevertheless, it is important, I think,
to correctly understand the implications of our arguments—and to appreciate the reasons
that we accept and reject the claims that we do. Relatedly, I do not address every problem
that these theories face. There may well be other—perhaps even conclusive—reasons to
reject various accounts of propositions. If I omit an argument, that should be taken to

2My use of ‘how’ here is both deliberate and significant. I do not say ‘propositions differ from what
we have taken them to be’ precisely because many of these debates are neutral on the ontological status
of propositions. These arguments have no immediate implications about what sorts of things propositions
are—but they do impact the logic of propositional identity.

3This claim first appears in Dorr (2016).

“For the introduction of Only Logical Circles, see (again) Dorr (2016).



indicate that I have nothing to contribute to that debate—mnot to imply that the debate is
unimportant. Lastly, while I am primarily concerned with accounts of propositions, some
of the arguments have implications that philosophers in other areas may find of interest.
In particular, I suspect that some may interpret the discussion in the following section as
a novel argument for monism—one that proceeds entirely on logical grounds.

It may also be helpful to briefly mention a topic that I do not address within this
paper: the ontological status of propositions. There is an enduring and intractable debate
over whether properties and propositions are ‘real’ (in some important sense of the word).
Realists maintain that they are—that, when we write the fundamental book of the world,
properties and propositions must somewhere be mentioned—while nominalists maintain
that they are not. I write this paper in the context of a literature that is explicitly neutral
on this debate. Many of the principles I discuss can be endorsed by realists and nominalists
alike. For example, while a realist would naturally interpret ‘AAX.Xa’ as the claim that
there exists some property of a, a nominalist might prefer an interpretation that makes
no reference to properties.” But while the realist and nominalist diverge over how this
sentence is to be interpreted, they may nevertheless agree with one another that it is true.
As such, we can investigate the logic that governs these sentences without taking a stand
on the debate between realism and nominalism.® It is notable that we can make significant
progress on problems for propositions while remaining neutral on whether or not they are
real.

Structure and (n-Conversion

Structuralists hold that propositions and properties are composed of worldly items in much
the way that sentences and clauses are composed of words.” Propositions that are composed
of different material are distinct—even if they have the same truth value in every possible
world. For this reason, structured accounts allow for many distinctions that coarse-grained
accounts do not. For example, the proposition that grass is green or not green is composed of
material concerning grass, while the proposition that the sky is blue or not blue is composed
of material concerning the sky.® Due to their differing compositions, the propositions are
distinct—their necessarily identical truth-values notwithstanding. Structured accounts are

5The other alternative for the nominalist is to hold the interpretation of ‘AX.X’ fixed and to alter the
interpretation of ‘3.

SEven the possible-worlds conception of propositions (according to which a proposition is the set of
worlds in which it is true) is available both to realists and to nominalists. While a realist may take possible
worlds to be concrete objects like the one we occupy, a nominalist may take them to be maximally specific
(and consistent) fictions.

"This sort of view is often attributed to Russell (1903)—though its roots can be traced back at least as
far as Frege (1892). Over the years, proponents have become too numerous to discuss in any satisfactory
manner here.

80n some versions, the components of these propositions are literally grass and the sky—rather than
material concerning grass and material concerning the sky. This distinction is unimportant for what follows.



thus appealing to those who would use propositions to make fine-grained distinctions.
One of the central tenets of structured propositions is the Principle of Singular Extrac-
tion (the PSE):

Fa=Gb— F=G

If the proposition that Fa is identical to the proposition that Gb, then property F
is identical to property G. This tenet can be seen as arising from the path-dependent
nature of propositional construction. If F and G are distinct, then the propositions that
they figure in are distinct, precisely because those propositions are ‘built’ out of different
material. So, for example, if the proposition that 4 is even is identical to the proposition
that 4 is a natural number divisible by 2 without remainder, then the property of being even
is identical to the property of being divisible by 2 without remainder; had those properties
been distinct, the propositions they occur within would be distinct as well. In this way,
the structured account allows for the extraction of the unique properties that occur within
propositions.

Recently, Dorr (2016) has argued against the PSE. He holds that it violates a standard
principle of higher-order logic concerning [n-conversion. Care is required in stating the
conflict—as closely related principles can easily become confused. One principle is that
of entailment; if v is the Bn-reduction of ¢, then ¢ entails ¥. For example, because Fa
is the [-reduction of Az.Fz(a), the latter entails the former. This inference is relatively
uncontroversial (at least in contexts that lack opaque predicates like ‘believes’).” A more
controversial—but nevertheless orthodox—assumption is that #7n equivalent expressions
denote the same thing (a principle I dub ‘S-identification’). That is, not only may one infer
Fa from \z.Fx(a), but the two denote the very same proposition.!® Dorr claims (falsely,
as I will argue) that the combination of S-identification with the PSE has an untenable
result: properties with different extensions are identical.

Generating the problem precisely requires some formalism. Let us adopt a simple typed
higher-order language. This language has two basic types—e and t—for entities and sen-
tences respectively. Additionally, for any types 71 and 79 # e, (71 — 72) is a type. Nothing
else is a type. Within this language, we can identify first-order monadic predicates as terms
of type (e — t). They are functions from entities to sentences. In particular, their output is
the sentence which predicates the relevant property of the input. So, for example, ‘is tall’
is to be treated as a function which generates sentences like ‘Jones is tall,” ‘Smith is tall,’
etc. First-order dyadic predicates are to be identified with terms of type (e — (e — t)),
second-order monadic predicates are to be identified with terms of type ((e — t) — t), etc.
The — operator is a term of type (¢ — t), and the binary connectives A, V, —, > are all of

“Perhaps ‘John believes that Fa’ is true while ‘John believes that Az.Fa(a)’ is false because John is
ignorant about A abstraction. I note, however, that even systems with opaque predicates often preserve
identity through Bn-conversion. See, e.g., Caie, Goodman and Lederman (2020).

10A bit more precisely, Dorr maintains that propositional identity is preserved through nonvacuous Bn-
conversion—but this modification is unimportant for our purposes.



type (t — (t — t)). We allow for infinitely many variables of every type, as well as the cor-
responding A-abstracts needed to bind them. We also introduce the quantifiers 9 and V—of
type ((7 — t) — t) for every type 7. In first-order languages, these quantifiers perform dual
functions; they serve both to express generality and to bind variables occurring within their
scope. However, in higher-order contexts, these tasks are divided. While quantifiers serve
to express generality, the task of variable binding is accomplished solely by A-abstraction.
Thus, instead of expressing ‘There exists an x such that Fa’ with ‘dxFaz’ we do so with
‘IAx.Fz’. Additionally, for every type 7 we introduce a predicate = of type (7 — (7 — t))
that is used to express identity. That is, the sentence "A” = (= (= H)B™7 is to be read
as ‘A is identical to B’.1!

The putative conflict is generated in the following way. Select a binary relation R; for
the sake of concreteness, let R be the relation of being the same height as; two people stand
in this relation to one another just in case they are equally tall. S-identification entails:

Az.Rrx(a) = \x.Rzxa(a)

Because the term on the right is the S-conversion of the term on the left, the two
denote the same proposition. In natural language, this might be read as asserting that the
proposition Mary is the same height as herself is identical to the proposition Mary is the
same height as Mary. Given the PSE, the properties that figure within these propositions
must also be the same. We may thus infer:

Ar.Rrxx = A\x.Rxa

The property of being the same height as oneself is identical to the property of being
the same height as Mary. But, intuitively, these properties are not even coextensive. After
all, Jane is presumably the same height as herself—but she need not be the same height as
Mary. For this reason, those who accept both the PSE and S-identification must hold that
properties that differ in their extensions are identical: a truly untenable result.

So the standard argument goes. The mistake occurs near the end—in the assumption
that Jane may fail to fall within the extension of being the same height as Mary. But Jane
must fall within the extension of this property for one simple reason: Jane is identical to
Mary, so the two bear all of the same properties.'? This has nothing to do with the selection
of Mary and Jane in particular; all objects fall within the extension of this property, because
all objects are identical. There is only one object to fall in the extension of properties, and
so no properties differ with respect to the objects that fall in their extensions.'® Or, at

"Note that I shift freely between infix and prefix notation within this paper. In what follows, I occa-
sionally omit the types of terms if it is contextually evident.

12This, of course, relies on the assumption that Leibniz’s Law is true. I set aside issues arising from
opacity for the purposes of this paper.

3Perhaps some worry that it is conceivable for properties to differ in their extension—in that F' may
have a within its extension while the extension of G may be empty. As I discuss below, the higher-order



least, this is what the structuralist ought to say.'4
We can demonstrate that a unique object exists in the following way. S-identification
entails:

Az.(x = z)(a) = Az.(x = a)(a)

As before, the term on the right is the S-conversion of the term on the left. In natural
language, this might be read as the claim that the proposition a is identical to itself is
identical to the proposition a is identical to a. Given the PSE, we may infer that the
properties occurring within these propositions are identical; i.e.:

Az.(x =2) = Av.(x = a)
The property is self identical is identical to the property is identical to a. But, from
classical logic, we have:
VAz.(z = x)

All objects are identical to themselves; i.e., all objects fall within the extension of is
self identical. Because all objects are self-identical, and because is self identical is, itself,
identical to is identical to a, an application of Leibniz’s Law results in:!°

VAz.(z = a)

All objects are identical to a. Therefore, there exists only a single object, and monism
is true.

framework we are operating in precludes this possibility. Just as there is only one object, so too there is
only one property: being identical to a. This property does indeed have a within its extension.

14The ‘ought’ here is meant in the following sense: s ought to say that p if s’s commitments logically
entail that p.

15 A brief note on my appeal to Leibniz’s Law. This principle is sometimes treated as object-restricted—
i.e., as the claim that identical objects bear all of the same properties. This version of Leibniz’s Law
has no immediate implications for the derivation of monism, as I am concerned with the attributes of
identical properties, rather than identical objects. In higher-order contexts like this, it is common to
appeal to the following substitution principle instead (see, e.g., Caie, Goodman and Lederman (2020);
Elgin (Forthcoming)):

a=pB— (¢ ¢la/B])

That is, if « is identical to B then a sentence ¢ is true iff ¢ is true in which occurrences of a are
substituted for occurrences of 5. This guarantees that identical objects bear all of the same properties
(because it permits the inference from a = b to Fa <> Fb), but also stand in the same relations. Moreover,
it is a version that applies to identical properties, as well as to identical objects. In particular, it licenses the
inference from Ax.¢p = A\z.¢p to VAz.¢ <> VAz.p. While I take this principle to be a very natural extension
of Leibniz’s Law for higher-order frameworks, for our present purposes it’s actually stronger than what is
required. All that need be assumed is that identical properties have identical extensions.



Dorr’s argument relied upon the existence of distinct objects; in order for identical
properties to differ in their extensions, there must exist distinct objects to fall within these
differing extensions. But accepting PSE and [-identification already forces the acceptance
of monism. And because there is only one object to fall within the extension of properties,
identical properties do not differ in their extensions; a falls within the extension of both
Az.Rrx and Az.Rra—and there exists no other object that falls within the extension of
one property but not the other. Although Dorr rejects the PSE, he does so for the wrong
reasons.

As previously indicated, I do not take this point to resurrect the structured-proposition
view. I have no doubt that many philosophers view monism with nearly as much incredulity
as the claim that identical properties have different extensions. It flies in the face of common
sense to claim that a plurality does not exist. This being so, the fact that structuralism
gives rise to monism may well be seen as a sufficient reason to reject the structured view.
Nevertheless, if there is a reason to reject the structured account, it is because it entails
monism—not because it entails that properties with different extensions are identical.

The argument is more-or-less complete. The remainder of this section expounds the
variety of monism that the PSE and (-identification collectively entail. For, a number
of views have fallen under this label throughout the history of our discipline. There are
substance monists—who count Thales and (on some interpretations) contemporary phys-
icalists, among their ardent supporters. These monists hold that everything is composed
of a single substance: water, for Thales—the physical, for physicalists. There are priority
monists like Schaffer (2010), who hold that there is a unique fundamental object. Perhaps
all objects ontologically depend upon (or are grounded in) a single object. But the most
extreme form of monism is undoubtably existence monism. This neither holds that objects
are composed of a single substance—mnor that all things ontologically depend upon one—
but rather that the world consists of a single, solitary object. It ought to be clear that
existence—rather than substance or priority—monism is at issue.

Existence monism has had scattered support over the past few millennia; Parmenides,
Melissus, Spinoza, Bradley and—more recently—Horgan and Potr¢ (2000) and Della Rocca
(2021) have all given impassioned defenses. But while all existence monists agree that only
a single object exists, they disagree over the nature of that object. Horgan and Potr¢, for
example, hold that this object has different aspects or attributes. In some ways, we can
conceive of it as having a giant, jello-like structure. It congeals, stretches and coalesces—so
as to give rise to the manifest world that we observe. Parmenidean/Della Roccan monism,
by contrast, is austere. Not only is there a single object, but it rests: constant, unchanging
and uniform. Given that the PSE and §-identification collectively entail existence monism,
we have yet to determine what the nature is of the unique object.

In many ways, this monism is closer in spirit to Parmenides’ and Della Rocca’s variety
than it is to Horgan and Potré’s. For, just as it is possible to establish that there is but a
single object, this higher-order framework enables us to establish that there is but a single
property that this object bears: being identical to this object. From pB-identification, we



have:

MX( X =X) Az =a)=2AX.(X = z.(z =a))(A\z.z = a)

The proposition Ax.xz = a is identical to itself is, itself, identical to the proposition
Azr.x = a is identical to Ax.x = a. Given the PSE, this allows us to infer that the second-
order properties occurring within these propositions are identical, i.e.:

AX.(X =X)=2X.(X = z.(r =a))

The second-order property of is self-identical is, itself, identical to the property of is
identical to Axz.x = a. But, from classical logic, we have that:

VAX.(X = X)

All properties are identical to themselves. This, when combined with Leibniz’s Law,
allows us to infer:

VAX.(X = Az.(x = a))

And so, not only is there but a single object, but there is also only a single property:
being identical to the sole object. It should be clear that arguments of this structure could
be generated for terms of arbitrary type.'® There is only a single binary relation: identity.
There is only a single monadic second-order property: being identical to being identical to
a, etc. For this reason, the monism that results does not allow for variation in properties
or attributes of the object which exists.

Restricting the PSE avoids this higher-order result. That is, if we take the principle to
only license the inference from Fa = Gb to F = G—and not from Alle =t =t ple—=1) —
Blle=t)=tgle=1) o Alle=1) =1 = Blle 1) =) __then it remains possible to prove that
a unique object exists, but it becomes impossible to prove that a unique property exists.”
Those tempted by this restriction thus remain committed to existence monism, but need
not accept the Parmenidean/Della Roccan variety of existence monism.

Arguably, the manner in which monism was established also suggests that we can com-
ment on its modal status. If both the PSE and S-identification are principles of logic, then
they may deserve the status of axioms within our system.'® But if they are both to be
treated as axioms, then it is provable from axioms that monism is true. The necessitation
rule (which is permitted on the weakest standard modal logic, K) allows us to conclude

6Note that although it is possible to generate this argument for terms of arbitrary type, it is not possible
to generalize, and thereby make a claim about terms of every type (at least within this language). Given
how our language has been constructed, quantifiers can only make generalizations about terms lower on the
hierarchy of types than themselves—so there exists no term that quantifies over all types.

"My thanks to Jonathan Schaffer for suggesting a restriction roughly along these lines.

80f course, it remains an option to hold that these principles are both true—but are not principles of
logic. Those who do so cannot establish the necessity of monism in this way.



that everything provable from axioms is necessarily true; i.e., - A entails - (JA. And so, if
we treat PSE and f-identification as axioms, then monism is not only true, but necessarily
true; we may infer - OVAz.(z = a).!?

I finish this section by discussing a potential objection to this derivation of monism.
Perhaps some interpret VAz.(x = a) as the claim that there is at most one object. But,
arguably, this principle does nothing to guarantee that there is at least one object: if there
were a possible world in which nothing existed, then all objects would—vacuously—be
identical to object a. But an empty world is not one in which monism is true. So, perhaps
this argument guarantees that there are either 0 or 1 objects, but it fails to guarantee that
at least object exists.

Even if this were so, it would be of limited value to philosophers subservient to common
sense. The number of objects would either be 1 or 0: the options monism or nihilism. This
suggestion thus does not allow for the plethora of objects that we ordinarily countenance.
But we need not settle for this unintuitive pair of alternatives—for there is an argument
tracing at least as far back as Quine (1954) that establishes that classical logic is committed
to the existence of at least one object. A standard way of axiomatizing first-order logic
includes:

20

a=a

as an axiom. From this, one may immediately infer:

z.(z = a)

There exists an object which is identical to a.?! So it is provable from the axioms that
an object exists which is identical to a. For this reason, classical logic is not ontologically
neutral; it is committed to the existence of at least one object. And so, while the PSE
and [-identification collectively entail that there is at most one thing exists, classical logic
entails that at least one thing exists. Therefore, there is exactly one object.

This observation led Quine to reject classical logic. He held that logic ought to be neutral
with respect to ontology. Precisely because (classical) First-Order Logic is not neutral with

198trictly, we would need to expand the descriptive power of our language to include the modal operators
O and ¢ in order to express this sort of claim. I direct those interested in this type of expansion to Dorr,
Hawthorne and Yli-Vakkuri (2021), who outline how higher-order modal logic is to be formalized. I also
note that, in this text, the authors suggest that there is no interesting work for the category of ‘logical
truth’ (as compared to truth). If nothing else, it strikes me that the category is useful in that it provides a
path to demonstrating the necessity of claims along the lines described here. While the logical truths can
be added to our axioms—and so the necessitation rule establishes the necessity of their entailments—this
is not so for claims that are not logical truths.

2°My thanks to Jonathan Schaffer for pressing me on this point.

2!Note that we may also make an analogous inference on YAz.(x = a). A simple application of existential
introduction allows us to infer IAy.VAz.(x = y). This is clearly committed to the existence of at least one
object—so it is not compatible with an empty world.



respect to ontology (in that it precludes the possibility of an empty domain), we ought to
reject the ordinary quantifiers, and adopt inclusive quantifiers (which are defined so as to
be compatible with empty domains) in their place.

Quine would doubtlessly reject the assumptions that lead to existence monism. The
logical assumptions at issue are far from neutral in a manner he would find satisfactory.??
However, the interesting point is that those who accept classical logic cannot reject the
assumptions that lead to monism on the grounds that logic ought to be ontologically neu-
tral.? By accepting classical logic, they already accept logic with implications regarding
ontology, so they lack the standing to object to a logic on those grounds.?*

The upshot is this: the PSE and S-identification (and classical logic) collectively entail
existence monism. Because of this, these principles do not entail that properties with
different extensions are identical. Moreover, given the higher-order framework in which
we operate, this monism holds for terms of arbitrary type. And if we are to treat these
principles as axioms, then this monism is not contingent, but is necessarily true. Those
who reject this form of monism ought to reject either the PSE or the claim that identity is
preserved through (n-conversion.

Only Logical Circles

In a sense, all identifications are circular. Just as ‘John is John’ expresses something trivial
yet true, so too ‘To be just is to be just’ expresses something trivial yet true. Identity
is a reflexive relation—and reflexivity involves circularity. To be sure, there may also be
a reading of sentences of form ‘To be F is to be G’ that is irreflexive.? Perhaps these
sentences can be naturally read as definitions—rather than identifications—and definition
is a directional (and irreflexive) relation. But interest in one reading does not preclude the
existence of another. And it is uncontroversial that once we target the reading concerning
propositional /property identity, the resulting sentences are reflexive.

But there is another sense in which these sentences ought not be circular. Quite plau-
sibly, ‘To be grue is to be green and observed before time t or not so observed and bleen’

22Indeed, the non-neutrality of higher-order logic led Quine to reject the very language in which this
argument is presented. The fact that one may infer IAX.Xa from Fa takes a stand on the existence of
properties. However, see Dorr (2016); Correia and Skiles (2019) for arguments that higher-order logic can
be made compatible with nominalism.

23 Conversationally, some have suggested that logic’s commitment to at least one object is ‘neutral enough,’
while its commitment to at most one object is not. This suggests a notion of gradable neutrality, with some
cutoff point regarding how neutral it is permissible for logic to be. While an argument along these lines
could well be developed to target either the PSE or -identification, doing so would take us further afield
than I care to venture.

24Moreover, in the post-Williamson (2013) era that we live in, there are many who maintain that what
makes a system logic is its generality—not its neutrality.

25See Cameron (2014) for a critique of the Rayo (2013) discussion of higher-order identification along the
lines that it is not directional.
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is true while ‘To be green is to be grue and observed before time ¢ or not so observed
and bleen’ is false. As Goodman (1955) noted, this putative identification of green is ex-
tensionally adequate; every green object is either grue and observed before time ¢ or not
so observed and bleen. But intuitively, there is some respect in which the identification
of green in terms of grue is defective. Perhaps green can be identified with the ability to
induce a certain phenomenal experience or to reflect particular wavelengths of light—but
it is not plausible that it is to be identified in terms of a property like grue. And if the
reason that this identification is defective is that it is circular (in that it allows grue to
be identified in terms of green and green in terms of grue) then there is an objectionable
notion of circular identification.

To account for the distinction between vacuous and vicious circularity, Dorr defends the
principle Only Logical Circles (OLC)—according to which logical circularity is innocuous,
while nonlogical circularity is not. The precise principle is given as follows:

“A = ;B — Logicalg(C) where Q and 7 are any types, and A, B, and C are
any terms, of type 7,7 and € respectively, such that B contains an occurrence
of A together with an occurrence of C' that neither contains, nor is identical to,
nor is contained by that occurrence of A, and none of the variables free in A or
C' are bound in either of these occurrences.”—(Dorr, 2016, pg. 74)

This principle appears somewhat cumbersome; it can be represented more perspicuously
26
as:

T = ;A1 0p.y(2, 2,01, ..., Uy) — Logicalq(z)

Only Logical Circles has broad implications for propositional identity. One of its most
surprising is that no proposition is its own self-conjunction or self-disjunction. That is
to say, p is a different proposition from p A p and p V p (the principles of idempotence).
OLC requires that, in a circular identification (i.e., an identification where the same term
appears on both sides of the identity sign), all other terms must be logical terms. Given
B-identification, p A p is identical to Agr.(¢ A r)(p,p); and so p = p A p is equivalent to
p = Aqr.(gAr)(p,p). OLC would then entail that Logical(p)—that p is itself a logical term.
But p need not be a logical term, and so idempotence is false.

The implications of OLC surpass the rejection of idempotence. It also forces the rejection
of dissolution (the claim that p is identical to p A (¢ V —¢q)) and absorption (the claims that
p is identical to p A (p V q) and that p is identical to p V (p A q)). Given the significance
of these implications, it is incumbent to determine whether OLC performs the theoretical
work that it ought to.

Dorr holds that the primary reason to endorse OLC is that allows for reflexive identity
while precluding the identification of green in terms of grue. It is perfectly compatible with

26Note that this simplification is permissible only on the assumption that S-identification is true.
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this principle that p is identical to p. But, he claims, “being green is strictly prior to being
grue, since grue = \x.(AFy.((Fy A Oy) V (By A =0y))(green,x)), and being green is not
logical.”(Dorr, 2016, pg. 80).27

But OLC does not itself establish the priority of green over grue. True, if grue is
identified in terms of green, then OLC entails that green is not identified in terms of grue—
precisely because that would constitute nonlogical circularity. But it is equally true that if
green is identified in terms of grue, then OLC entails that grue is not identified in terms of
green. In his argument for the priority of green, Dorr tacitly assumes that the identification
of grue in terms of green is correct. But this assumption is not given to us by OLC itself.
What the principle actually establishes is that green and grue are not mutually identified—it
fails to establish which of the two is prior.2® Some other principle is required.

Let us say that a pair of identifications A = B and C' = D are ‘circularity-excluded’
if OLC entails that at least one is false—without determining which. A notable example
of circularity-exclusion are the distribution principles p A (¢ V1) = (pAgq)V (p A7) and
pV(gAr) = (pVq)A(pVr).2? While OLC does not itself preclude either identification, it does
not allow for both; if either one is true then the other must be false. But this circularity-
exclusion fails to establish that one identification is prior to the other—and, indeed, it is
compatible with both identifications being false. In an analogous way, the identifications of
green in terms of grue and grue in terms of green are circularity-excluded—but OLC does
not itself determine which (if either) is true.

There are two obvious ways to augment OLC to achieve the desired result: one sug-
gested by the Lewis (1983) theory of relative naturalness, and the other by the Goodman
(1955) /Dasgupta (2018) theory of entrenchment. A predicate ‘F’ is said to be more natural
than a predicate ‘G’ just in case it carves nature more closely at the joints than G does.?? In
contrast, a predicate ‘F’ is said to be more entrenched within a linguistic community than
a predicate ‘G’ just in case it is more commonly used inferentially within that community.

27T have omitted the types that Dorr provides—primarily because the typed framework he operates within
is slightly different from the one I defined in the previous section. Additionally, I have corrected what I
believe to be typos in the formalism. The actual description was “grue = (Az.(Af~*"y°.(fy A Oy) V (By A
—0y))(green, )"

28Note that this is a marked contrast from Goodman, who claimed that the two are mutually identified—
presumably on the grounds that they are classically equivalent.

29We can establish the circularity-exclusion of the distribution principles in the following way: AV distri-
bution entails pA(pVp) = (pAp)V (pAp). VA distribution then entails pA (pVp) = ((pAP) VD) A((pAp) VD).
The commutativity of disjunction then entails pA (pVp) = (pV (pAp))A(pV (pAp)). Another application
of VA distribution then entails p A (pVp) = (VD) A(pVp)A(pV(pAp)). An application of AV
distribution then gives p A (pVp) = ((pVp)Ap)V ((pVp) AD)) A (pV (pAp))—which commutatively
entails p A (pVp)=((pA@VP)VEA(PVD))A@V (pAp)). Because p A (pV p) occurs on both sides
of this identification, OLC entails that all other terms must be logical terms. But p need not be a logical
term—and so the distribution principles are circularity excluded.

30Naturalness, for Lewis, is a primitive relation that performs extensive explanatory work. I direct those
interested in the details of this work to Lewis’s original paper—and to Dorr and Hawthorne (2013), who
argue (quite convincingly, in my view) that nothing could perform all of the work that Lewis claims.
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On the Lewisian approach, we might say that predicate F' is ‘prior’ to predicate G just in
case the identifications of F' in terms of G (and vice versa) are circularity-excluded and F
is more natural than G is, while on the Goodmanean approach, we might say that F' is
prior to G just in case the two are circularity-excluded and F' is more entrenched than G is.
Given the assumptions that ‘green’ is both more natural and more entrenched than ‘grue,’
each will rule that green is strictly prior to grue. But what resources are there (if any) if
we don’t want to appeal either to entrenchment or naturalness?

We might make some progress if we accept certain principles about stipulative identi-
fication. Suppose that language L does not contain a predicate F' that we would like to
introduce. Permissivists hold that we may introduce any grammatically correct expression
we would like. That is to say, if Azx.« is a grammatically correct expression in L with no
free variables, then we are free to stipulate that F := Az.a.3! After this stipulation, within
L it holds that F' = Ax.a; to be F' is such to be an x such that a.

This might seem too permissive; we could restrict this account to cases where the
variable x occurs somewhere within a—in order to avoid identifications like ‘To be F' is to
be being such that grass is green’ and in order to avoid complications arising from vacuous
B-conversion.?? Moreover, we may need to supplement this account with some sort of meta-
theory of identification if this account of stipulative definition were to come into conflict
with another account of identification.?® But these potential restrictions (well taken though
they are), do not undermine the general view that terms which are stipulatively introduced
can be identified by what they are stipulated to mean.

In Fact, Fiction and Forecast, Goodman introduced a predicate that did not previously
exist in natural language; he provided a stipulative identification of ‘grue.” Given the per-
missive principle I am attracted to, this is perfectly permissible; ‘grue’ means precisely what
he stipulated that it means. To be grue is to be green and observed before time ¢ or not
so observed and blue. But—given that this stipulative identification is correct—OLC then
rules out the identification of green in terms of grue. The only way to reject this order of
identification (while embracing OLC) is to claim that the principle of stipulative identifica-
tion I endorsed is false. We may stipulatively introduce a predicate into our language, but
the identification of that predicate is not given by the content of that stipulation. I find
this hard to accept.

31Note that z itself is bound by the A-abstract, so any occurrences of & within o will not be free. Also note
that this principle of stipulative identification is not the naive schema: for any x, x has the property of being
such that P is true iff P is true. This schema is quickly leads to inconsistency. Given the typed framework
we are operating in—and the restriction to grammatically correct expressions within this language—the
risk of contradiction for this sort of principle is minimal. Also note that the type of F' is to be determined
by the type of Az.c.

32Gee, again Dorr (2016) for a discussion of what some of these complications are.

33Here, T am thinking in particular about Lewis (1970)’s paper ‘How to Define Theoretical Terms—where
he suggests identifying a theoretical predicate with the function it plays within that theory. In that paper,
he seems to suggest that a predicate’s stipulative identification ‘trumps’ its expanded postulate when the
two conflict, which is one type of meta-theory.
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One concern is that my account of stipulative definition rules out the possibility that
green is to be identified in terms of grue—but perhaps there is some other predicate F
that is necessarily coextensive with ‘grue’ such that to be green is to be F' and observed
before time ¢ or not so observed and G (where ‘G’ is an analogous predicate for ‘being
bleen’). Since F' has not been introduced stipulatively into our language, my account of
stipulative identification doesn’t rule this possibility out—but surely it is just as unintuitive
as identifying green in terms of grue. This is fair enough—but I would like to know what
predicate F' is. It cannot be the predicate ‘grue’ that Goodman introduced stipulatively
for the reasons already discussed—it must be a predicate not stipulatively introduced in
terms of green. I cannot think of what this predicate would be—nor is it one that anyone
can stipulatively introduce.?*

But the upshot is this: Only Logical Circles does not itself determine that green is prior
to grue. Rather, it precludes the possibility that each is identified in terms of the other.
In order to achieve the claim of relative priority, some further principle is required. Two
possibilities, suggested by the literature, are given in terms of entrenchment and relative
naturalness. However, I believe that an adequate account of stipulative identification will
work as well. Furthermore, once we recognize that OLC must be supplemented with some
other account—whether that be one in terms of relative naturalness, entrenchment, or stip-
ulative identification—in order privilege green over grue, it’s not entirely clear how much
theoretical work Dorr’s principle actually accomplishes. These theories were introduced
precisely in order to secure the priority of green. They do so without appeal to a principle
like Only Logical Circles. These principles themselves do not have the widespread implica-
tions regarding the logic of identification that OLC does (like the rejection of idempotence,
absorption, etc.). If appealing to them suffices to resolve the dilemma concerning priority,
it is not obvious that we ought to accept OLC and the controversial implications that it
has.

Kaplan’s Paradox

Kaplan (1995) presents a puzzle that (apparently) targets possible-worlds accounts of propo-
sitions.?® These accounts maintain that propositions are to be identified with the sets of
possible worlds in which they are true. So, for example, the proposition that grass is green

34 Another possible response is that I am much closer to Goodman than I am to Lewis given that I rely
upon the temporal order of stipulative definition in order to achieve the right result—which seems to depend
upon sociological factors. This may be so—but I do not find it to be an objection (and if we think of a
Goodman-theory as one which depends upon sociological factors and a Lewis-theory as one that does not,
any theory will fall into one camp or the other).

35This view is defended most famously by Lewis (1986). Kaplan’s Paradox itself was first described
in print by Davies (1981). Conversationally, some have expressed skepticism that this puzzle genuinely
counts as a paradox—Dbut rather indicates that the possible-worlds account of propositions has unintuitive
implications. I am unsure of what criteria a puzzle need satisfy in order to count as a paradox, but I will
continue to refer to it as ‘Kaplan’s Paradox’ due to the use of this name in the literature.
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is identified with the set of worlds in which grass is green, and the proposition grass is not
green is identified with the set of worlds in which grass is not green. It is relatively straight-
forward to expand this sort of theory to accounts of properties and relations. Properties, for
example, can be identified with functions from possible worlds to sets of objects—intuitively,
with those objects that bear that property within that world. So, for example, the property
1s red is identified with a function that takes a possible world as its input, and has—as its
output—the set of objects within that world that are red.

The paradox can be generated in the following way. Let us denote the set of possible
worlds as P. On the possible-worlds conception of propositions, every collection of possible
worlds constitutes a proposition; that is to say, every subset of P can be identified with
a proposition. For this reason, the set of propositions is the powerset of P. Select an
arbitrary person at an arbitrary time. Intuitively, for each proposition, that person could
have been thinking a thought whose content was that proposition (and no other) at that
time. Because this holds for each proposition, there exists a possible world where each
proposition is uniquely thought of (by that person at that time). Therefore, it must be
the case that there are at least as many possible worlds as there are propositions. So,
the cardinality of P is greater than or equal to the cardinality of the powerset of P. But
Cantor’s Theorem entails that the cardinality of P is strictly smaller than the cardinality
of the powerset of P. Contradiction.

This argument is sometimes taken to count against the possible-worlds conception of
propositions. The canonical response to this problem is given by Lewis (1986). Lewis denies
the intuition that it is possible for each proposition to be uniquely considered (by a person
at a time). This denial is not due to peculiarities of human consciousness—the fact that
our human brains are incapable of thinking of about propositions concerning numbers of a
certain size, for example. After all, it is readily possible for there to exist creatures with
minds that surpass our own, and could be capable of considering numbers larger than we
are capable of considering. It would be straightforward to generate the puzzle for these
creatures as well, and so our response ought not be peculiar to human brains.

Lewis adopts a broadly functionalist conception of thought. What it is for a person
(or creature with superhuman mental capacities) to entertain a proposition in thought
is for them to be in a certain mental state which performs a particular functional role.
The functional role at issue is given by the causal relation that that state has on the
thinker’s sensory input and behavioral output. So, for example, the reason why a person
who entertains the proposition that roses are red differs from a person who entertains the
proposition that violets are blue is due to the different causal roles that the states have for
the respective thinkers. The first may cause someone to assent to the question ‘Are some
flowers red?’ while the latter may not perform this causal function.?® Lewis holds that
there are fewer functional roles than there are propositions—and, for this reason, there are

36Lewis largely sidesteps the debate over which version of functionalism is correct. So long as some
version of functionalism is true—and there are fewer functions than there are propositions—then his move
will succeed.
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some propositions which cannot be entertained in thought. Of course, he cannot tell you
which propositions lack such a functional role (for describing these would cause us to think
of them, which cannot be done): but some or other such propositions exist. For this reason,
we ought to accept that there are some propositions that cannot be the object of thought.

There is a reason to suspect that the metaphysics of thought is something of a red
herring. Although Kaplan’s Paradox is stated in terms of thinking of a unique proposition,
structurally analogous problems can be given for any relation that humans (or, indeed,
anything) stands in with respect to each proposition. For example, some might suspect
that a rich enough language would have a different symbol for every proposition. Plausibly,
there exists a possible world in which all propositions are transcribed: one where each of
these symbols is written down. But although it seems possible for every proposition to be
transcribed, there are some propositions for which it is not possible for them to be uniquely
transcribed. For, if every proposition could have been uniquely written down, there would
exist a mapping from every element of the powerset of possible worlds to a unique possible
world (i.e., we could map each proposition to the world in which it was uniquely written
down). In this way, we arrive at a semantic version of Kaplan’s Paradox—one where an
appeal to functionalist conceptions of thought offer no obvious remedy.3” More broadly,
Kaplan’s paradox shows that all instances of the following schema are false on the possible-
worlds account of propositions:38

VpQVs(F's <» p = s)

Because it is possible to witness this schema with no reference to thought, we might
reasonably suspect that an adequate solution will not depend on particular conceptions of
what it is to think of a proposition.

This paradox is often held to count against the possible-worlds account of propositions
(though admittedly not decisively). Minimally, it ensures that this account must reject in-
tuitive judgments regarding our ability to think of unique propositions. This might seem to
motivate rejecting the possible-worlds account in favor of an alternative—one more faithful
to our intuitions. It does not. Kaplan’s Paradox provides no reason to adopt an alternative
account of propositions for a simple reason: it applies to every theory whatsoever. There
is no plausible account of propositions that is immune to Kaplan’s paradox.

A bit roughly, the problem Kaplan’s Paradox raises is that there are too many propo-
sitions. In fact, there are so many propositions that there exists no mapping from each
proposition to a unique possible world. This is what prohibits it being possible for each

37 A more general solution is given in Whittle (2009). Whittle argues that our language has sufficient
descriptive power to describe its own semantics (in that it is capable of describing possible-worlds semantics).
Any language with this expressive power will be incomplete; there will be sentences which grammatically
appear to assert something yet are neither true nor false. Perhaps we ought to identify any sentences which
give rise to Kaplan’s paradox (like ‘For any p, it is possible for agent S to be uniquely thinking of p’) with
these sentences.

38This formulation of the paradox follows that given in Anderson (2009).
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proposition to be uniquely considered. But the possible-worlds conception of propositions
forms a lower-bound on the acceptable number of propositions. Every theory of proposi-
tions has at least that many. For this reason, every account of propositions countenances
sufficiently many that there are some propositions that cannot be uniquely considered. And
because every account faces the problem raised by Kaplan’s Paradox, the paradox provides
no reason to reject one account in favor of another.

Take, for example, structured accounts of propositions. One of their potential virtues
is that they distinguish between propositions that the possible-worlds approach does not.
Structuralists allow for p to be distinct from p V (¢ A —¢), while coarse grained accounts
maintain that they are identical (precisely because they are true in the same possible
worlds). But recognizing the distinction between p and pV (g A —q) does not result in fewer
propositions than denying that distinction does.?? The problem Kaplan’s Paradox raised
was that the possible worlds account already had too many propositions (in that there were
so many that each could not be mapped to a unique possible world). Countenancing yet
more propositions fails to alleviate this concern.

Every account of propositions—whether coarse, intermediate, or fine-grained—countenances
some set of propositions and some set of possible worlds. This is so regardless of whether
that account identifies propositions with sets of worlds. And so, for every account, it is
possible to compare the cardinality of the set of propositions to the cardinality of the set of
worlds. Let us select an arbitrary account of propositions; one that countenances a set of
possible worlds W and countenances a set of propositions P. If this account were to avoid
Kaplan’s Paradox, it must be such that |P| < |W/]: the cardinality of propositions is less
than or equal to the cardinality of worlds (as this is what is required for there to exist a
possible world where each proposition is uniquely considered). Because this is so, it must
be the case that |P| < [P(W)|; the cardinality of propositions is less than the cardinality
of the powerset of possible worlds. For this reason, there exists no mapping from each
proposition to a unique collection of possible worlds.

To precisify the problem, let us define a function Representation from propositions to
sets of worlds. This function maps a proposition to the set of possible worlds in which that
proposition is true.“’ Because the cardinality of P is less than the cardinality of P(W),
there must exist some sets of worlds that no proposition is represented by. That is, there
exist sets of worlds such that no proposition is true at all (and only) those worlds. Select
an arbitrary such set of worlds, and denote this set with ‘w’.

The existence of w is untenable. There exists no proposition true at w and false for

39Note, however, that recognizing this distinction also does not itself guarantee that there will be more
propositions, in the sense that an account of propositions which recognizes this distinction may nevertheless
have the same cardinality of propositions as one which does not.

4ONote that Representation is agnostic with respect to the granularity of propositions. If propositions
are fine-grained, then it maps distinct propositions to the same sets of worlds (e.g., p V —p is presumably
mapped to the same set of worlds as ¢ V —¢q). However, if propositions are coarse-grained, then no two
propositions are mapped to the same set of worlds.
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all other collections of worlds. So, for example, there is no way of describing what all of
the elements of w have in common that the other worlds do not. If, for example, it were
the case that grass is green in all worlds within w (but no others), then there exists no
proposition that grass is green. In fact, it is impossible to make any claims about w that
do not also make claims about other sets of worlds. There does not even exist a proposition
which asserts that w is distinct from these other sets. But if it is true that w is distinct from
other sets of worlds, how could there be no proposition that asserts that w is so distinct?
Indeed, the former sentence ‘select an arbitrary such set of worlds, and denote this set with
‘w’ is itself troublesome—for there is no proposition that asserts that the set is the sole
referent of ‘w.’

The problem is that this sort of account has too few propositions. There are truths
(such as the truth of the distinctness of w) that no proposition expresses, simply because
there are not enough propositions to express all of the truths. At this point, it becomes
doubtful that such an account really is an account of propositions. After all, one of the
core theoretical roles that propositions were intended to perform was to be the ultimate
bearers of truth and falsity. Propositions cannot play that role on this view, because there
are more truths than propositions can express.

For this reason, every plausible account of propositions must countenance more propo-
sitions than this: to hold that |P| > |P(W)|. To the best of my knowledge, all extant
theories of propositions do hold that |P| > [P(W)| (or take no explicit stand on either
the cardinality of propositions or worlds). Therefore, all such accounts will face Kaplan’s
Paradox—as they will all be unable to map each element of the set of propositions to a
unique world. The result of the paradox is certainly unintuitive, but it provides no reason
to abandon the possible worlds account in particular because every account faces a parallel
result. Kaplan’s Paradox may thus provide a reason to reject the notion of propositions
entirely, but it does not provide a reason to adopt one account over another.

Kaplan’s paradox ultimately turns on Cantor’s Theorem. Its significance is this: if we
are to admit sufficiently many propositions into our ontology to bear every truth, then there
are a vast number of propositions. Indeed, there are sufficiently many propositions that
there are some that cannot be uniquely accessed (whether in thought, semantics, or any
other way). But it does not count for or against any particular account of propositions, as
it applies to them all.

Conclusion

The immediate implications of these discussions ought to be clear. Structuralists who en-
dorse the PSE and (-identification are committed to an extreme form existence monism—
one that applies not only to objects, but to entities of every type. Only Logical Circles
cannot perform all of its desired theoretical work itself; we must adopt some further prin-
ciple (perhaps in terms of relative naturalness, entrenchment or stipulation) for that to be

18



accomplished. And Kaplan’s Paradox provides no reason to reject the possible-worlds view
of propositions, as it applies to every account whatsoever.

More broadly, these puzzles raise doubts for the adequacy of any theory of propositional
identity. Seemingly innocent assumptions give rise to radical conclusions. Work that had
been intended for propositional identity is largely accomplished by other areas of philosophy.
And, given the ubiquity of Kaplan’s Paradox, it is not clear that any account can satisfy all
of the theoretical roles that propositions have been intended to satisfy (i.e., that they are
the fundamental bearers of truth and falsity and are the objects of thought). The nature
of propositions, if there are such things, remains deeply unclear.
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