
Imprecise Quantification

Alexander Roberts
word count: 2,994

Abstract

Following David Lewis (1986), Ted Sider (2001) has famously argued that unrestricted
first-order quantification cannot be vague. His argument was intended as a type of
reductio: its strategy was to show that the mere hypothesis of unrestricted quantifier
vagueness collapses into the claim that unrestricted quantification is precise. However,
this short article considers two natural reconstructions of the argument and shows that
each can be resisted. The theme will be that each reconstruction of the argument in-
volves assumptions which advocates of vague quantification have independent reason
to reject.



Following David Lewis (1986), Ted Sider (2001) has famously and influentially argued that
unrestricted first-order quantification cannot be vague. This short article considers two
natural versions of the Lewis-Sider argument and shows that they can be resisted. The
theme will be that each version of the argument involves assumptions which advocates of
vague quantification have independent reason to reject.

1 The Basic Argument
Let indeterminism be the claim that it is coherent for first-order quantifiers to be vague.
Following David Lewis (1986, pp.212-213), Ted Sider has argued that indeterminism is false
on any conception of vagueness which employs precisifications.1

Sider (2001) argues this point during his attack on restrictivist views about composition,
views that claim there is a non-trivial restriction on the conditions under which some things
compose some further thing. For according to many such views, it can be indeterminate
whether composition occurs, which entails that it can be indeterminate what there is.

To see this in detail, consider the following crude restrictivist view.

Contact For any yy there is some x they compose iff yy are in physical contact with
one another.

It can be indeterminate whether some things are in physical contact with one another, for
instance when a ball falls to the floor there is an interval during which it is indeterminate
whether the ball has hit the floor. Consequently, it can be indeterminate whether some
things compose something. Yet, simplifying somewhat, and assuming that the ball and
floor are the only things which exist prior to the time at which it is indeterminate whether
the ball hits the ground, it follows that it is indeterminate whether there are at most two
things. In other words, the following sentence is vague:

(∀) ∀x∀y∀z(x = y ∨ x = z ∨ z = y)

However, this sentence contains only unrestricted quantifiers, bound variables, the identity
predicate and logical connectives. But, Sider assumes, it would be implausible to suggest
that bound variables, the identity predicate or logical connectives are sources of vagueness.
The source of vagueness must therefore be the unrestricted quantifier. There are accordingly
two precisifications of the unrestricted quantifier: P2, according to which the ball and floor
compose something, and P1, according to which they do not. In diagram form (where b is
the ball, f the floor, and c the ball-floor composite):

b, f, cP2 b, fP1

Nevertheless, Sider (2001, pp.128-129) argues that this is impossible:

Imagine there were two expressions, ∀1 and ∀2, which allegedly expressed precisi-
fications of the unrestricted quantifier. ∀1 and ∀2 will need to differ in extension
[...]. Thus, there must be some thing, x, that is in the extension of one, but
not the other, of ∀1 and ∀2. But in that case, whichever of ∀1 and ∀2 lacks x
in its extension will fail to be an acceptable [admissible] precisification of the
unrestricted quantifier. It quite clearly is a restricted quantifier since there is
something—x—that fails to be in its extension.

For helpful discussion, thanks to Sam Carter, Annina Loets, Ted Sider, James Studd, Tim Williamson,
two anonymous referees, and an audience at the 92nd Joint Session of the Aristotelian Society and Mind
Association.

1Sider (2003, pp.137-138) says he also assumes the ‘usual’ model of vagueness.
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Sider’s point is that since there is something not in the domain of one of the precisifica-
tions, that precisification is not an admissible way of making the unrestricted quantifier
precise. More generally, unrestricted first-order quantifiers cannot be made further precise,
for there cannot be multiple precisifications of an unrestricted quantifier each with different
extensions. However, if an expression cannot be made further precise, it is not vague. Thus
it cannot be indeterminate what there is.

2 First Version
It will help to consider the argument’s key notions and assumptions more carefully. First,
the argument appeals to precisifications of a first-order language L: classical, bivalent
interpretations Pi = 〈Di, Ii〉 of L comprising a non-empty set Di (‘the domain’) and a total
function Ii (‘the interpretation function’) from terms of L to appropriate semantic values.2
Precisifications are classical in the sense that they are associated with a classical valuation
function which takes each formula of L to either 1 or 0.

Amongst the precisifications are those which are admissible in the sense that they respect
the correct assignment of classical truth values to sentences. In typical supervaluationist
settings, truth is then equated with truth on all admissible precisifications: supertruth.
Validity is also understood globally, in that the argument from Γ to φ is supervaluationarily
valid iff if every γ ∈ Γ is supertrue, then so is φ. These standard supervaluationist theses
are assumed throughout.3

It is also important to recognise that the unrestricted quantifier appears in both the
object language and the background language used to describe the precisifications. Thus,
by hypothesis, the unrestricted quantifiers in the background language are vague too, and
will share the same precisifications as the object language unrestricted quantifiers. Indeed,
Sider (2001, p.129) himself is aware of this point. This marks a departure from typical
supervaluationist semantic theories which are provided in classical background languages.

Sider’s argument also makes use of quantifiers indexed by numerical subscripts, such as
∀1. Here, we instead talk of what the quantifier ∀ expresses according to precisification Pi

since this is a more typical supervaluationist idiom. Thus, talk of ‘precise quantifiers’ should
always be understood as shorthand for what ∀ expresses according to a given precisification.
Relatedly, Sider’s argument requires the notion of a restricted quantifier. Yet, as just
emphasised, since the object language contains only one quantifier expression, we instead
talk of restricted precisifications of ∀. Following Sider’s suggestive remarks, a precisification
Pi is restricted iff something does not belong to Di. When a precisification of ∀ is not
restricted it is unrestricted.

Finally, it will help to have some expressive tools for formulating claims about determi-
nacy. We thus introduce a determinacy operator ‘it is determinate that’ (to be glossed as
‘on all precisifications’) to the language. Supplementing this, we write ‘it is indeterminate
whether φ’ as an abbreviation for the string ‘it is not determinate that φ and it is not
determinate that not-φ’.

Having made these stipulations, we can formulate the crucial step of Sider’s argument
as follows (recall that P2 is a precisification according to which the ball and floor are in
contact, and P1 is a precisification according to which they are not).

Lewis-Sider Argument I

(P1) P1 is restricted.
2As a simplification, precisifications are defined set-theoretically. For cardinality reasons, a less simplified
characterisation is ultimately needed; c.f. Rayo & Uzquiano (1999).

3C.f. Fine (1975). Williamson (1994, p.297, f.n.32; forthcoming, p.5) suggests that a ‘regional’ notion of
validity may be better suited, which would not affect the following arguments. McGee & McLaughlin (1994)
develop a non-standard version of supervaluationism according to which truth is not supertruth.
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(P2) If P1 is restricted, then P1 is not an admissible precisification of the unrestricted
quantifier.

(C) P1 is not an admissible precisification of the unrestricted quantifier.

The argument’s only rule of inference is modus ponens, so it is supervaluationarily valid.

3 Indeterminate Restrictedness
Since the argument is offered as a reductio of quantifier vagueness, it is important to question
the status of the premises in a supervaluationist setting.4

In this setting, the first point to appreciate is that, given the equation of truth with
supertruth, accepting a claim commits one to its being true on all precisifications. Yet notice
that it is not determinate that P1 is restricted, for there is a precisification, namely P1,
according to which everything belongs to D1.5 Thus, the advocate of quantifier vagueness
will rightly refuse to accept premise (P1), which enables them to resist the Lewis-Sider line
of reasoning.

Sider (2001, p.129) himself anticipates a point which lends itself to this line of resistance:

[In the supervaluationist setting] [t]here is no Archimedean point from which to
quantify, and say that [∀1] is a restricted quantifier [P1 is restricted]. All we
have are many precisifications, each of which is complete [unrestricted] by its
own lights.

Indeed, in effect, both Elizabeth Barnes (2013) and Alessandro Torza (2017) put this point
to use in their complex rebuttals of Sider’s argument. However, crucially, the point can
be used to rebut Lewis-Sider Argument I in the fairly straightforward manner explained
above.

Additionally, it is worth stressing that Sider ultimately dismisses the proposed line
of resistance because he claims (2001, p.129) that “it is hard to understand what these
precisifications are supposed to be”. However, this is an objection to indeterminism that
is independent of Lewis-Sider Argument I. Moreover, it is a far less forceful one: given
that the indeterminist maintains that it is coherent that it is not determinate what there
is, absent some further concern, they will be in a position to understand how it may be
indeterminate which set is the domain of the unrestricted quantifier. As a consequence,
Lewis-Sider Argument I is not an effective reductio of indeterminism.

4 Second Version
Although the first version of the argument can be resisted, a second version presents a
different, arguably more forceful challenge to the indeterminist. This second version is
not a direct reconstruction of Sider’s official argument, but it is strongly suggested by his
discussion.

To appreciate this second challenge, notice that indeterminists must not accept that P1

is unrestricted since according to P2, P1 is not unrestricted. But one might think that this
is bad enough. For, in contrast, according to every precisification everything belongs to D2.
Thus, there is an asymmetry between P2 and P1 which makes for a clear candidate as to
which is the genuinely unrestricted precisification. This line of reasoning generates a new
Lewis-Sider argument.

4Strictly speaking, in supervaluationist logics with determinacy operators reductio is not a valid inference
rule, so Sider’s argument must already be repitched in this setting.

5Of course, it is not determinate that P1 is not restricted too, since there there is a precisification, namely
P2, according to which something does not belong to D1.
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Lewis-Sider Argument II

(P1†) The advocate of quantifier vagueness does not accept that P1 is unrestricted.

(P2†) If the advocate of quantifier vagueness does not accept that P1 is unrestricted, then
P1 is not an admissible precisification of the unrestricted quantifier.

(C†) P1 is not an admissible precisification of the unrestricted quantifier.

Unlike with the initial Lewis-Sider argument, (P1†) can be accepted by the advocate of
quantifier vagueness. They can recognise their own attitudes towards the claim that P1

is unrestricted despite not accepting that P1 is restricted. Thus, nothing in the previous
section will allow the indeterminist to avoid this second version, which suggests that it is a
more serious concern.

Nevertheless, the salient question now becomes whether (P2†) is a plausible metaseman-
tic constraint on what constitutes an admissible precisification of the unrestricted quantifier.
Certainly, it has some initial pull: it seems reasonable to demand that indeterminists accept
that all admissible precisifications of the unrestricted quantifier are unrestricted. However,
it will be shown that indeterminists have independent reason to view this demand as far too
strong. The problem is that it issues metasemantic judgements that are simply implausible.
Thus, there will be an independent basis for indeterminists to reject (P2†).

We can bring out the implausible strength of (P2†) by considering a case of quantifier
vagueness regarding which and not just how many things there are. To set up one such
case, consider the following toy restrictivist view:6

Contact† For any yy there is some x they compose iff yy are in physical contact, and
for each y of the yy there is only one thing of which y is a proper part.

In slogan form: physical contact suffices for composition provided the proper parts belong
to only one thing. Assuming the transitivity of parthood, it is a consequence of this view
that no composite object is a proper part of anything.

We now construct a case of vagueness regarding which and not just how many things
there are. Suppose that there is an ice stalactite, b, hanging from the ceiling, a, of a cavern
slowly melting at the end which is in physical contact with the ceiling. Further suppose
that b is slowly solidifying at the end which will eventually be in physical contact with the
cavern floor, c. We can also stipulate that at some interval it is indeterminate whether b
is in physical contact with the ceiling and indeterminate whether b is in physical contact
with the floor.7 During that interval, it is indeterminate whether b is a stalactite and
indeterminate whether b is a stalagmite. It follows that it is indeterminate whether there
is something, d, which a and b compose, and indeterminate whether there is something, e,
which b and c compose. Moreover, it is indeterminate whether there is something f which
a, b, and c compose. In diagram form:

a, b, c, dP1 a, b, c, eP2 a, b, c, fP3

a, b, cP0

6Although false, this view is clearly coherent, hence its legitimacy in arguing for the coherency of quantifier
vagueness.

7We assume that it is determinate that the ceiling and floor do not meet at any point, and that the case
involves no penumbral connections.
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As a result, there are four precisifications of the unrestricted quantifier: P1, according to
which d is something, P2 according to which e is something, P3 according to which f is
something, and P4 according to which only a, b, and c are.

Note that according to P3 there is nothing which only a and b compose and nothing
which only b and c compose, for if either d or e were something then they would be a proper
part of f , which is disallowed by the restrictivist view under consideration. Moreover, the
case is designed to preclude there being a fifth precisification whose domain, a type of super-
domain, comprises everything inD1-D4. For given the restrictivist view under consideration,
it is determinate that only one of d, e, or f can exist, otherwise, it would follow that at
least one of a, b, or c was a proper part of two things. Indeed, the phrase ‘a domain
which comprises everything in D1-D4’ only introduces the super-domain if ‘everything’ in
the phrase is understood as ranging over the super-domain itself. For a related reason, the
set-theoretic principle of union is supertrue despite there not being a super-domain: for
any domains Di,Dj there will always be some set containing everything in either Di or Dj ,
since ‘everything’ is always bound to the domain of a given precisification.

As advertised, the case involves vagueness in which and not just how many things there
are; although there is vagueness in what there is, it does not follow that there is a maximal
domain. As a result, unlike in the initial case, the advocate of quantifier vagueness will not
accept that any of these precisifications are unrestricted. For any precisification Pi, there
will be some precisification according to which it is true that not everything belongs to Di.

Now, if (P2†) were true, it would follow that there would be no admissible precisification
of the unrestricted quantifier in this case. However, this would be bizarre. Expressions with
only one admissible precisification are precise, but expressions with none are semantically
defective.8 Yet there is just no independent metasemantic reason to think that this is a
case in which the unrestricted quantifier is semantically defective. To appreciate this point,
we can consider the stark metasemantic similarity of the quantifier (in this case) with a
paradigm referentially indeterminate expression.9

mass Despite Newton’s intention for ‘mass’ to have a unique semantic value, there is no
one magnitude which fits the role of Newtonian mass. From Special Relativity, we
know that there are two different magnitudes, relativistic mass (total energy/c2)
and proper mass (non-kinetic energy/c2), both of which validate almost all of
(different aspects of) the role of Newtonian mass.

Newton’s use of ‘mass’ was referentially indeterminate between relativistic and proper mass.
Although he tried to secure ‘mass’ a unique semantic value there was no one candidate which
best fit the expression’s semantic profile. Instead, there were several candidates all of which
equally fit the semantic profile of the expression to a sufficient but imperfect extent. In
such cases, imperfection is not a disqualifying factor, so the expression was referentially
indeterminate between the different candidate semantic values.

However, in the stalagmite case, similarly there are several candidate semantic values
which fit the semantic profile of ‘∀’ to a sufficient but imperfect extent. Although it is
not determinate that any of the precisifications are unrestricted, as semantic values none
of them would induce a significant departure from the semantic profile of ∀. For instance,
they would each license every universal generalisation we would be willing to assert since
those generalisations would be supertrue. Moreover, on natural ways of modelling quan-
tifier vagueness, as in Torza (2017), each precisification would respect the classical elimi-
nation and introduction rules for the unrestricted quantifier with respect to terms which
are determinately denoting. Accordingly, it is metasemantically implausible to think that
the quantifier in the stalagmite case is semantically defective: there are thus independent

8This conditional is plausible since if an expression is not semantically defective, then it has at least one
precisification: either the expression is non-defective and non-vague, in which case it has one, or the
expression is non-defective and vague, in which case it has more than one.

9This famous example is from Field (1973), who contrasts Newtonian ‘mass’ with semantically defective
expressions.
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metasemantic grounds to think that (P2†) is far too stringent a constraint on what is an
admissible precisification of the unrestricted quantifier.

Supplementing this, once the indeterminist may recognise that each of the precisifica-
tions in the stalagmite case is admissible, they are in a position to assert that the quantifier
is unrestricted.10 For each admissible precisification will consider itself to be unrestricted,
as Sider (2001, p.129) himself recognised in a previous quote:

All we have are many precisifications, each of which is complete [unrestricted]
by its own lights.

Thus, each admissible precisification will deem the quantifier as unrestricted, so it will be
supertrue that the quantifier is unrestricted. Consequently, the indeterminist may avoid
the alleged reductio.

Finally, we may close on a dialectical point. Initially, (P2†) was used in an argument
to the effect that unrestricted quantifiers cannot be vague. In response, it was argued
that (P2†) was too stringent a constraint on admissible precisifications since it generated
unwarranted metasemantic judgements in cases of quantifier vagueness. Yet this is perfectly
dialectically appropriate. Sider’s argument was intended as a reductio against quantifier
vagueness, thus one needs to evaluate whether the premises of the argument are plausible
given the hypothesis of indeterminism. Under that hypothesis, it was clear that (P2†)
issued metasemantically implausible predictions, and was therefore too strong a constraint
to require. More generally, the point is that there is a way of developing indeterminism
which integrates with current metasemantic theory on which (P2†) is false. Since that way
of developing indeterminism is well-motivated and stable, there is no reductio of quantifier
vagueness.

10Thanks to an anonymous reviewer for encouraging me to clarify this point.
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