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For two books that describe themselves as developing and defending a kind of
conventionalism about logic and mathematics—and that seem to be motivated
by broadly the same metaphysical and epistemological scruples—Casper Storm
Hansen’s FoundingMathematics on Semantic Conventions and Jared Warren’s Shad-
ows of Syntax could hardly be more different. Hansen’s project is a revisionary one:
for him, classical mathematics commits us to the existence of mathematical ob-
jects we don’t have good reason to believe in and so must be given up. So his goal
is to rebuild as much of classical mathematics as possible nominalistically, in a
constructed language in which the mathematical terms aren’t referring terms at
all, with truth conditions for mathematical sentences instead laid down via explicit
stipulations: the ‘semantic conventions’ of the book’s title. Warren, on the other
hand, relies on a radically permissive sort of inferentialistmetasemantics, and its ac-
companying deflationism about ontology, to develop a picture according to which
logic and mathematics as actually practiced can’t help but be correct. As will be-
come clear, Warren’s project is, to my mind, the more successful. I’ll discuss the
two books in turn.

Hansen begins in Chapter 1 by explaining what sorts of items he thinks can le-
gitimately be appealed to in an account of mathematics. These are restricted to ‘en-
tities and facts…we have reason to believe in, independently of mathematics’ (p. 2),
and include physical objects and facts about them; thinking beings, thoughts, and
facts about them (whether these are ultimately physical or not); and, most contro-
versially, nontrivial facts about necessity and possibility. They don’t include (mind-
independent) mathematical objects or any other (mind-independent) abstract ob-
jects, or even possible such objects, nor do they include possible sets that are gen-
uinely (i.e., actually, in Aristotle’s sense) infinite—Hansen suggests that, while he’s
‘comfortable with basing mathematics on the possibility of…thinking beings hav-
ing other thoughts than the ones they actually have, and thoughts that complexity-
wise go far beyond what any actual human being is capable of ’ (p. 4), the possibility
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of abstract objects and actual infinity is too doubtful to be relied on.1 Hansen, then,
sets out to devise as powerful a mathematical system as possible within these con-
straints.

In Chapters 2–4 he surveys some existing approaches to mathematics, finding
that each of them either relies on illegitimate ontological assumptions or else fails
to fully exploit the resources that are legitimately available and so is less useful than
it might be. Chapter 2 contains his critique of the sort of relaxed attitude toward
set existence—a ‘plenitudinous combinatorialist’ attitude—that has characterized
mainstream mathematics since Cantor. In particular, Hansen tries to show that
set-theoretic arguments fail to give us reason to accept the (actual or possible) exis-
tence of certain combinatorial entities—undefinable sets—commitment to which
would, by Hansen’s lights, involve commitment to abstract objects and actual infin-
ity.2 (More on this critique below.) Chapter 3 targets Brouwer’s intuitionism; here
Hansen criticizes Brouwer’s strategy of characterizing undefinable real numbers by
appeal to possible infinitely long choice sequences that are ‘freely proceeding’ (i.e.,
aren’t governed by any algorithm), on the grounds that, contra Brouwer, this strat-
egy requires actual infinity in order to be successful, since no choice sequence can
pick out a particular undefinable real number until that sequence is complete. And
Chapter 4 discusses Frege’s logicism and some of its descendants.These approaches
fare better than the previous ones, according to Hansen: their notion of set is one
on which sets are definable by their very nature, since a set is just the extension of a
predicate. But Frege’s own system is of course inconsistent, and the fix made avail-
able by Russell’s ramified type hierarchy would, Hansen suggests, require ‘platonic
predicates beyond the grasp of humans’ (p. 57), since Russell’s axiom of reducibility,
which makes his reconstruction of classical mathematics possible, ‘would likely be
false’ if the only predicates available for use were ‘mundane predicates that can be

1Hansen never fully explains what’s behind his doubts about actually infinite sets, but the worry
appears to be something like this: although potentially infinite sequences can (setting aside worries
about rule-following) be accounted for by appeal to thought, it’s not possible to complete the pro-
cess, in thought, of ‘gathering up’ infinitely many objects into a set, in which case actually infinite
sets would, by Hansen’s lights, have to be mind-independent. If this is right, then despite what the
structure of Hansen’s discussion suggests, his worry about actual infinity isn’t ultimately distinct
from his worry about abstract objects.

2The reason this commitment to abstract objects is supposed to follow is that accepting the
existence of a set that ‘defies definition and therefore cannot be identified with a thought’ requires
assuming that if some objects exist, then (in nonparadoxical cases) the set of them also exists, ‘au-
tomatically and in the absence of any action or creation process’, and so, by Hansen’s lights, exists
mind-independently (p. 2). (As for why the commitment to actual infinity is supposed to follow: if
a set is undefinable, there’s no rule that can generate a list of its members, which means it can’t be
accounted for just by appeal to potential infinity. Compare the below point about Brouwer’s strategy
for characterizing undefinable real numbers.) It seems to me that it’s a mistake to identify existence
in the absence of a creation process with mind-independence of any genuine sort, for reasons that
will emerge below.
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formed in a human language’ (p. 56)—here the thought is that, if we are restricted
to ordinary predicates, there plausibly will be real numbers that we can define at
higher orders of type 1 but not at the first order. And although Weyl’s more re-
strictive form of predicativism avoids this problem (and indeed is legitimate by
Hansen’s lights), it does so by eliminating higher orders altogether, in which case
there plausibly are certain ‘bona fide real numbers’ that Weyl’s system ‘arbitrarily
exclude[s]’ (p. 65). Hansen suggests that a system based not on a fixed language
but on an open-ended one—i.e., one such that ‘new terms and forms of sentences
can be added to it over time’ (p. 62)—can (potentially) include the real numbers
in question without reintroducing a Russellian hierarchy. He spends the rest of the
book explaining and developing a system of this sort.

Chapter 5 is devoted to the liar paradox and the conventionality of logic.There’s
more going on in this chapter than can be dealt with here, but the main idea that’s
relevant for the overall project is that nonclassical semantic theories that have been
deployed in response to the liar paradox should be understood simply as alternative
language conventions we might adopt so as to handle defective sentences. Chapter
6 begins to clarify Hansen’s nominalistic strategy for reconstructing mathematics
via conventional stipulation of truth conditions for mathematical sentences, where
some of these sentences are simply stipulated to be ‘true outright’ (p. 95)—i.e.,
true in all conditions—and, along the way, lays out Hansen’s responses to Quine’s
regress argument against conventionalism and to Kripkensteinian worries about
rule-following. (His response to worries about rule-following is simply to assume
that humans are able to be committed to particular rules, while granting that ‘there
seems to be no way to reduce this ability…to simpler and more well-understood
abilities or aspects of the world’ (p. 107). See below for discussion of his response
to Quine’s regress argument.) Chapters 7–9 are largely technical; in these chapters
Hansen introduces the Kripke-inspired trivalent semantics that serves as the foun-
dation for his system (where constructing this semantics involves quantifying over
possible languages—this is one reason he needs to insist on the legitimacy of ap-
peals to nontrivial modal facts), lays out semantic stipulations governing various
bits of mathematical vocabulary, proves that the resulting system reconstructs clas-
sical theories of natural numbers, integers, and rational numbers, and shows that
versions of various important theorems of classical real analysis can be proved in
the system as well. Finally, Chapter 10 attempts to clarify some of the modal claims
that Hansen has relied on throughout the book.

It may or may not be clear from the broad summary just given, but this is an
idiosyncratic book. Consider, for example, the discussion in Chapter 6 of Quine’s
regress argument. Here things begin as we might expect: Hansen rehearses Quine’s
(1936) reasoning and acknowledges the correctness of his point about the impossi-
bility of generating infinitelymany truths via finitelymany explicit stipulations. But
then he concludes from this, without further ado, that there must be, in addition
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to our conventions, some fixed set of ‘primitive rules’ that are ‘impossible…to suc-
cessfully explain’ to anyone who doesn’t ‘already grasp them (at least implicitly)’
but that we are nevertheless (innately?) able to follow, where these rules are ‘not
conventional’ but instead constitute the basic patterns of thought that are available
to us as humans (pp. 101–2).

This is a strange lesson to take from Quine;s argument. For one thing, it’s pro-
foundly un-Quinean—Quine himself was a skeptic about implicit rule-following
and so certainly wouldn’t have been willing to posit rules that are primitive in
Hansen’s sense. For another: insofar as we, unlike Quine, are not skeptics about
implicit rule-following, the obvious conclusion to draw, if we wish to tell a conven-
tionalist story, is simply that some conventional rules are implicit, in which case (as
Quine himself acknowledges) there’s no regress problem after all. (This, inciden-
tally, is the starting point of Warren’s response to Quine, which I discuss below.)
But Hansen ignores this possibility completely, for reasons that are obscure to me.
And even setting all of that aside, the fact is that Quine’s argument doesn’t on its
own tell us anything about how or why we come to follow the rules we do; what
it tells us is that a particular account of how logical sentences come to have their
truth values fails.3

It’s also notable that Hansen, after positing these rules in response to Quine’s
argument, goes on to criticize Quine’s main target—i.e., Carnap—for his ‘naivete’
in failing to incorporate such rules into his picture: though Carnap, Hansen says,
got it right in claiming, for example, that neither classical nor intuitionist logic is
uniquely correct, Carnap was nevertheless ‘naive not to include any discussion of
the highly non-trivial reasons why [that claim] is true, namely that humans have
possession of the primitive rules needed for a classical semantics in addition to
those needed for an intuitionist semantics’ (p. 103fn). This criticism is bizarre for
at least two reasons. First, there is a nontrivial Carnapian explanation of why the
claim in question is true: there’s no sense in which the rules of a language can be
correct or incorrect because there’s no external standard of correctness for them
to meet—the rules themselves determine what correctness consists in. This is the
revolutionary idea that underlies the principle of tolerance, which was the key ele-
ment of Carnap’s whole philosophical approach; to appeal to this idea rather than

3I suspect that what’s going on is that Hansen (without explicitly saying so) is taking Quine’s
argument to be a way of developing the so-called ‘adoption problem’, according to which it’s impos-
sible to adopt logical rules explicitly (Kripke 2024, Padro (now Birman) 2015), and that, because
of his views about rule-following, he takes implicit commitment to particular rules to be primitive.
But (setting aside the fact that the adoption problem is a problem Kripke develops for Quine’s own
view of logic and so is certainly not the problem Quine took himself to be developing) even on the
assumption that humans’ ability to follow rules is indeed primitive, it’s not clear why it’s supposed
to follow that what’s primitive is only the ability to follow a particular fixed set of rules. In any case,
I’m just guessing about Hansen’s picture here; none of these connections is made explicit in the text.
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to the primitive rules posited by Hansen is hardly naive, especially since, again,
positing such rules is not the natural response to Quine’s argument. And second,
even if we suppose Hansen is right that humans are in possession of some fixed set
of primitive rules for thinking, this doesn’t mean the rules for both classical and
intuitionistic negation need to be among those rules in order for Carnap’s claim to
be true. Carnap (like Hansen) is primarily concerned with constructed languages.
So, insofar as the metalanguage we’re using to construct those languages—i.e., our
natural language—has the expressive resources to describe both classical and intu-
itionistic rules, we can easily construct languages that include rules of either sort;
whether both sorts of rules are among our primitive rules is neither here nor there.
If, for instance, the primitive rules governing our natural language are classical, as
Hansen suggests they are, it’s going to be simple enough, in that language, to specify
(syntactic or semantic) rules of a constructed language whose logic is intuitionis-
tic.4

What’s most striking about all this, though, is that outside of the footnote in
which this criticism of Carnap is put forward, Hansen’s book contains no mention
at all of Carnap or his program. Given the amount of space Hansen devotes to dis-
cussing the inadequacy of other late-19th- and early-20th-century approaches to
the philosophy of mathematics, this omission is odd; Carnap’s motivations, after
all, arguably are closer to Hansen’s than are the motivations behind any of the ap-
proaches he does discuss. Indeed, it seems tome that Hansen’s and Carnap’smotiva-
tions are so similar that, if anything even in the neighborhood of Carnap’s approach
is workable, then the restrictionsHansen places on himself are entirely unnecessary.
Given this fact, it’s especially surprising that Hansen doesn’t devote more attention
to explaining what’s wrong with a broadly Carnapian approach.

Which bringsme to themain concern I want to discuss here.There’s real formal
ingenuity in Hansen’s book—what he’s able to do, given the limited resources he al-
lows himself, is impressive. But in my view, he doesn’t succeed in showing that the
project of constructing a mathematics within such strict limitations is philosophi-
cally well motivated in the first place. In fact, I have my doubts about whether the
metaphysical and epistemological scruples from which he begins can really give us
any principled reason even to abandon classical mathematics, let alone to restrict
ourselves to precisely the resources he takes to be available.

Let’s suppose that we share Hansen’s scruples (as in fact I do, more or less) and
examine in this light some of the reasoning that leads him to proceed as he does.
In particular, let’s take a closer look at his critique in Chapter 2 of plenitudinous
combinatorialism, which he describes both as a view on which ‘sets can exist inde-
pendently of minds, independently of a creation event, and independently of there

4Furthermore, there’s nothing special about intuitionistic logic here; every nonclassical logic
that has been seriously studied has rules that can be specified in a classical metalanguage.
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being a property or predicate to “bind” their elements together’ and as a view on
which we should place as few restrictions as we can, while avoiding contradiction,
on the claim that ‘whenever there are some objects, there is a set of those objects’
(p. 9).

The first thing to note here is that plenitudinous combinatorialism, as Hansen
characterizes it, pairs a methodological thesis about how set theory should be prac-
ticed with a metaphysical thesis about the nature of sets. Prima facie, these two
theses seem separable in principle—it’s not clear why one would need to accept
metaphysical platonism about abstract objects (or even its possibility—I’ll tend to
leave this implicit from now on) in order to endorse any particular approach to the
practice of set theory. Hansen, though, proceeds as though it’s obvious that there’s
no space between these two commitments. So he focuses, in the bulk of the chapter,
not on evaluating philosophical arguments concerning the ontology and metaon-
tology of set theory but instead on arguing for the claim that certain mathematical
results within set theory can’t provide genuine reason to believe in undefinable en-
tities.

This claim is very plausibly correct, if we follow Hansen in construing mathe-
maticians’ belief in undefinable entities as involving a commitment to metaphysi-
cal platonism. But its correctness, on this construal, is neither surprising nor par-
ticularly interesting, nor does establishing that correctness require examining the
mathematical results themselves—all that’s needed is to note that, insofar aswe take
the conclusion of a set-theoretic proof to tell us something about how things are
in platonic heaven, this can only be because we already took the basic set-theoretic
principles involved in that proof to tell us something about how things are in pla-
tonic heaven.5 Despite this,Hansen does examine the relevantmathematical results,
and here things again begin to look strange.

Here’s one argument he discusses for the existence of undefinable entities. By
Cantor’sTheorem, the power set of the set of natural numbers hasmore than count-
ably many members.6 So, since a language can include only countably many defini-
tions, some of these members are undefinable. How might we, on Hansen’s behalf,
respond to this argument?

One thing we might do is to appeal to Skolem’s Paradox, to point out that, by
the Löwenheim–Skolem Theorem, the set-theoretic axioms that allow us to prove
Cantor’s result have a countablemodel. Sowemight insist, following Skolem (1923)
(see Bays (2014) for discussion), that our set-theoretic notions can only be pinned

5Compare Button and Walsh’s observation that ‘it is impossible to extract philosophical juice
from a piece of pure mathematics, without invoking some philosophical thesis’ (2018: p. 156).

6Actually, Hansen tends to focus on the set of real numbers rather than on the power set of the
set of natural numbers. But he accepts that, for the purpose of his discussion about set size, these
two sets are interchangeable.
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down by the axioms themselves, in which case we don’t have any determinate no-
tion of set or power set (or countability or uncountability) in the first place. But
this response isn’t available to Hansen. Elsewhere in the chapter, he asserts, for ex-
ample, that he ‘understand[s] the structure of an omega sequence’ (p. 14) and that
he ‘think[s] the idea of the set of all possible combinatorial subsets of a given set x
is so clear that that there is no wiggle room’ for there to be multiple realizations of
that idea (p. 27). So there’s simply no way for him to insist that we haven’t pinned
down determinate notions here.

What he does do, though, is something fairly similar to this. He points out that
Cantor’s proof can be replicated in an alternative interpretation (in particular, the
interpretation he goes on to develop later in the book) on which all sets and func-
tions are describable: the assumption that there’s a bijection between the set of nat-
ural numbersN and its power set P(N) implies, on this interpretation, that there’s
a description of that bijection, from which it will be possible to construct, by diag-
onalization, a description of some element of P(N) that isn’t in the range of the
bijection. But the language can only contain countably many descriptions in total,
which means P(N) is a subset of a countable set.7 So it can’t be that the nonexis-
tence of the relevant bijection shows that P(N) has more members than N does.
Hansen infers from the availability of this interpretation that Cantor’s Theorem
doesn’t genuinely establish the existence of sets with more than countably many
members.

But this is just to change the subject, by Hansen’s own lights. For the fact re-
mains that, on the intended interpretation—which, again, Hansen takes himself to
have a grip on—Cantor’s Theorem does tell us that P(N) has more members than
N does. On that interpretation, a function from one set to anothermay be anymap-
ping, describable or not, from members of the first set to members of the second.
So what Cantor’s proof shows is that the assumption that some such mapping is a
bijection betweenN andP(N) leads to contradiction.This is amuch stronger result

7This doesn’t really make sense as it stands: if each member of P(N) corresponds to a descrip-
tion in a given language, it should be possible to generate a describable bijection between those
expressions and the natural numbers simply by ordering the descriptions alphabetically. Hansen
tries to respond to this sort of worry in Chapter 10 by appeal to the thought that no single fixed
language can contain every possible member of P(N)—hence the need for an open-ended lan-
guage. (Here he continues to insist thatP(N) has no more members thanN does, suggesting that a
conclusion to the contrary depends on ‘a quintessentially platonic belief that whenever two classes
are of the same size (in an intuitive sense of “same size”), there must be a bijection between them,
consisting—if everything else fails—of arbitrary ordered pairs of one element from each of the two
classes’, and that, from a nominalist perspective, ‘there is no reason to think that the absence of the
latter, in the case of two infinite classes, tells us anything that can reasonably described as a “dif-
ference in size”’ (p. 228). I confess that I have no idea what ‘intuitive’ notion of sameness of size is
supposed to be available by appeal to which we can avoid concluding here that P(N) is larger than
N.)
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than Hansen’s reinterpreted one: it tells us, not just that there’s some metaphysical
constraint ruling out the existence of a function showing that there’s a uniquemem-
ber of N for each member of P(N), but that it’s logically impossible for there to be
a unique member of N for each member of P(N).8 It’s not clear what more could
be needed to establish that P(N) has more than countably many members.

Hansen, then, can’t avoid Cantor’s result simply by insisting on a reinterpreta-
tion of it. He must say instead that the problem is that, insofar as the existence of
P(N) would require the existence of undefinable sets, this is reason to doubt that
P(N) can exist at all, in which case the only lesson we should take from Cantor’s
Theorem is that ‘P(N)’ fails to refer, not because we don’t have any determinate
notion corresponding to that term but because it turns out that no possible object
answers to the notion we have. If we take for granted that to believe there are un-
definable sets is to accept metaphysical platonism, this is reasonable enough. But
now we’re back to the uninteresting claim that mathematical results within set the-
ory can’t give us reason to accept metaphysical platonism about set theory, and it’s
unclear why there was any need to wade into the details of themathematical results,
interesting though they are.

What if we don’t take this sort of platonistic implication for granted? Then we
might ask what Cantor’s Theorem tells us given (for instance) a broadly Carnapian
deflationary approach to set-theoretic ontology. But such questions go unexplored
in Hansen’s discussion, since he has defined away the possibility of any combinato-
rialist attitude toward set theory that isn’t paired with a commitment to metaphys-
ical platonism about abstract objects.

We might worry that this last complaint is uncharitable. In Chapter 1 Hansen
says that what he rejects on the basis of his skepticism about abstract objects is
‘classical mathematics (understood non-formalistically)’ (p. 4), and in Chapter 6
he suggests that a formalist is someone who ‘takes stipulated axioms and inference
rules to be basic’ (p. 98). We might suspect, then, that on Hansen’s way of taxon-
omizing the available views, those who accept a Carnapian sort of deflationism
about set-theoretic ontology are to be characterized not as combinatorialists after
all but instead as formalists, in which case Hansen’s arguments against this sort of
deflationism are to be found in his critique of formalism rather than in his critique
of plenitudinous combinatorialism.

But this can’t be right. The sort of formalist view Hansen discusses is one on
which ‘axioms are sentences that are stipulated to be true outright, and the stip-
ulated truth condition for all other sentences is that a syntactic proof satisfying

8This is to say that Hansen’s doubts about the possibility of undescribable functions don’t give
him a way to avoid this result, since the force of the result doesn’t require the assumed bijection to
be possible. It requires only that the assumption that there’s an undescribable bijection doesn’t on
its own lead to contradiction.
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certain conditions could exist’ (p. 98). And this particular understanding of what
formalism amounts to plays a central role in Hansen’s discussion—his criticisms
(e.g., that it’s impossible, for Gödelian reasons, to reconstruct all of classical arith-
metic formalistically) depend entirely on the idea that, on a formalist approach,
taking on board a system of axioms and rules amounts to stipulating that a mathe-
matical sentence is true just in case it’s provable using those axioms and rules. This
sort of stipulation, though, has no place in a Carnapian deflationary picture. On
such a picture, taking on board a system of axioms and rules simply amounts to
choosing to speak in a particular way, with truth conditions for the relevant sen-
tences just given by some broadly Tarskian rules governing the truth predicate.9 So
Hansen’s critique of formalism doesn’t tell us what’s wrong with this sort of defla-
tionism, any more than his critique of plenitudinous combinatorialism does.

This isn’t to claim that there’s nothing to be said against deflationary approaches
to mathematical ontology, of course. The point is that Hansen himself doesn’t dis-
cuss the tenability of such approaches and, more generally, doesn’t engage with
metaontological questions at all. Indeed, he doesn’t appear even to acknowledge
the existence of such questions, despite the fact that there has been significant
debate about them in the recent philosophical literature. This is a serious omis-
sion. Hansen is recommending revising mathematical practice on philosophical
grounds, and so he must show that this revision is genuinely necessary (as he rec-
ognizes, which is why he takes the critique in Chapter 2 to be needed to moti-
vate his project). But showing this involves explaining why attempts to respect
his metaphysical and epistemological scrupleswithout revising mathematical prac-
tice—including attempts that depend on a deflationary metaontological picture—
are bound to fail. And this he doesn’t even begin to do.

The view Warren lays out in Shadows of Syntax can be understood as a partic-
ularly fully developed example of the sort of broadly Carnapian picture Hansen
ignores. Warren starts from a radically permissive sort of inferentialist metase-
mantics, a view according to which we’re disposed as a matter of convention to
treat as binding certain syntactically specified rules governing the use of logical
and mathematical expressions in inference—i.e., to enforce those rules, to comply
with them in certain circumstances, and so on—and those rules, whatever they are,
are meaning-constituting for the expressions in question and so are ‘automatically
valid’ (p. 58). The automatic validity of those rules is, Warren says, the source of all
logical and mathematical truth. The resulting picture is one on which logical and

9ForCarnap himself, semantic predicates are just additional linguistic expressions, governed by
their own rules—this is clear enough from his discussion, in Section 4 of ‘Empiricism, Semantics,
and Ontology’ (1950), of statements like ‘“Five” designates a number’. And if that’s right, taking
on board axioms and rules can’t amount to stipulating truth conditions for sentences, on pain of
circularity.
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mathematical truths (along with numbers, sets, and other abstract mathematical
objects) are simply ‘reflections of the syntactic rules of our language’ that ‘answer
to nothing external save for our varying needs’, with ‘no deeper nature’ to be un-
covered (p. 317).

Warren’s book has been much discussed in the few years since its publication,
and deservedly so: it’s an ambitious book, full of (often convincing) arguments for
theses entirely at odds with current philosophical orthodoxy. Indeed, every chal-
lenge to conventionalism or inferentialism that has ever received any attention in
the literature is addressed somewhere in the book, directly andwithout any attempt
at burden-shifting—Warren simply identifies the problems that need to be solved
and then goes about trying to solve them.

The book consists of four parts of a few chapters each; I’ll give a (woefully in-
complete) summary here. Part I contains important background material. In it,
Warren clarifies that the conventionalist thesis he’ll be defending is an explanatory
thesis to the effect that facts about logical and mathematical truth and necessity in
a language are fully explained by the conventions of that language (more on this be-
low); he lays out naturalistic constraints that disallow both ‘appeal[ing] to an inde-
pendent realm of non-causal facts’ and ‘attribut[ing] to humans non-causal cogni-
tive powers’ (p. 18); and, after explaining that the conventions that will be relevant
for him are (for various reasons, some having to do with Quine’s regress argument)
not explicit stipulations, hemakes a case for implicit conventions by providing plau-
sible functionalist–dispositionalist accounts of sentence acceptance, sentence rejec-
tion, inference, and inference rule-following. In performing this latter set of tasks,
he points out that Quine-style skepticism about implicit rule-following is incom-
patible with the rule-based explanations of morphological and grammatical com-
petence that are standard in linguistics and cognitive science, and he also provides a
simple and extremely compelling defense of dispositionalism about rule-following
against Kripkensteinian worries by appeal to what he calls ‘composite dispositions’
(p. 41)—i.e., dispositions, when in a situation in which one has completed a partic-
ular step of the process of (say) adding two very large numbers, to undertake the
next step, so that one may have a composite disposition to complete each step of
the process even if the sequence of steps is so long that one will never be able to
complete all of them.

Part II is in my opinion the heart of the book. It’s here that Warren develops,
for logical expressions in particular, the radically permissive—i.e., unrestricted—
inferentialist view described above. On this view, certain rules of inference gov-
erning the use of a given expression are ‘meaning-determining’; in particular, they
‘determine the expression’s meaning by being automatically valid’, where validity
amounts to ‘necessary truth preservation in the strongest possible sense’ and where
for the rules’ validity to be automatic is for it to be the case that ‘given that they are
meaning determining, nothing more is required of them for validity’ (pp. 58–9).
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Furthermore—where ‘basic rules’ are just those that are ‘followed directly’, as ‘the
foundational moves in our language game’, rather than those that are followed only
‘as a byproduct of directly following other rules’ (p. 66)—the rules that aremeaning-
determining and so automatically valid are just ‘the basic rules…whatever they are’
(p. 72). This is what makes Warren’s inferentialism unrestricted and what makes
his view ‘a version of…conventionalism’ (p. 95). After clarifying all of this, Warren
responds to various worries about unrestricted inferentialism and conventional-
ism, including but not limited to the classic ‘tonk’ problem, the worry that our
inference rules don’t suffice to give determinate truth-conditional meanings to our
logical expressions, and what he calls ‘the master argument’, according to which,
since conventions can’t make propositions true and sentences are true just in case
the propositions they express are true, conventions can’t make sentences true ei-
ther. (I discuss his responses to the first two worries below; his response to the
master argument is in my opinion not entirely satisfactory, for reasons I discuss in
my ‘Linguistic Convention and Worldly Fact’ (2019) in reply to an earlier paper of
Warren’s (his (2015)) in which he gives a version of that response.) He also gives
straightforward accounts of what conventionalists should say about both logical
disagreement and the epistemology of logic.

Part III extends to mathematical language the approach to logical language de-
veloped in Part II. Here Warren points out that we can conceive of the axioms of
a given mathematical theory as meaning-determining zero-premise rules. He then
suggests that the two main obstacles to a conventionalist approach to mathemat-
ics are, first, the worry that since many mathematical truths have existential im-
port, the very idea that they can be true by convention is absurd, and second, the
worry that, while it seems to be the case that ‘there is a fact of the matter even about
unproved mathematical claims like Goldbach’s conjecture’ (p. 204), it’s not clear,
given Gödel’s incompleteness theorems, how conventionalists can account for this
sort of truth-theoretic determinacy.10 So he tries to fully answer both worries. I
discuss his response to the second worry below; his response to the first worry
just goes via a version of the broadly Carnapian sort of deflationary metaontol-
ogy I discussed above—a metaontology on which, e.g., ‘the existence of numbers
is not a substantive and controversial fact about our world, but is instead a trivial
byproduct of our using our arithmetical language in the way that we do’ (p. 213).
After giving these responses and clarifying some implications of his conventional-
ist view, Warren responds also to various technical metamathematical arguments
against conventionalism, giving (in my opinion) compelling answers to all of them.
And finally, he closes in Part IV with a set of meta-level reflections in which he clar-

10Warren acknowledges that it’s not obvious that allmathematical claims have determinate truth
values, but he suggests that it’s ‘intuitively plausible’ that ‘the claims of basic arithmetic’, at least, are
indeed determinate (p. 204).
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ifies the relationships between his theory and some earlier conventionalist views,
argues that the correctness of his theory is not itself a matter of convention but is
instead a matter of genuine (nonconventional) metasemantic fact, and considers
what he should think about his theory in light of the fact that conventionalism was
once a popular view but is now almost universally rejected.

I am—cards on the table—extremely sympathetic to Warren’s project. The pic-
ture he develops is, in my view, almost certainly correct in its overall thrust. But
even those who aren’t at all sympathetic will find a great deal of material here that’s
worth reflecting on. For any objection to conventionalism that an unsympathetic
reader takes to be fatal, it’s almost certain, as I’ve suggested, that the book contains a
substantive response to that objection—a response that’s at least challenging if not
entirely decisive. Warren says at one point that he takes himself to have ‘demon-
strated that the arguments against conventionalism are either problematic on their
own terms or aimed at implausible straw men’ (p. 332), and my estimation is that if
this is an exaggeration, it’s only a slight one. Anyone interested in the foundations
of logic and mathematics will benefit from careful engagement with the material
in this book.

For all that, though, I must admit that I find myself a bit puzzled about some
of the features of the conventionalist view Warren presents. There are, I take it,
crucial matters of detail with respect to which it’s not obvious just how the view is
to be understood, either because important implications have not been explicitly
acknowledged or because the view itself has been formulated in a way that leaves
its commitments less than fully clear. And this, it seems to me, leads in at least
some cases to Warren misapprehending the dialectical situation he’s in, dismissing
certain questions that he in fact owes answers to and, on the other hand, working
to solve some problems that turn out, when the implications of his view are made
clear, not to arise at all. I’ll close here by discussing some interrelatedmatters about
which I think more clarity would be helpful, offering clarification myself where I
feel able to do so.

One simple example of the sort of inexplicitness I have in mind is that, while
Warren bills his unrestricted inferentialist view as a view about logical and mathe-
matical language in particular, it in fact, as far as I can tell, commits him to unre-
stricted global inferentialism—i.e., the view that all linguistic expressions are gov-
erned by automatically valid conventional rules of inference, where the notion of
inference is here broadly construed so as to include, in addition to intralanguage
transitions of the usual sort, language entry and departure transitions of the sort
described by, e.g., Sellars (1954). To see why, note that the correct response to the
‘tonk’ problem, from Warren’s unrestricted logical inferentialist perspective, is to
insist that ‘tonk’ is a meaningful connective after all and that if we were to add the
‘tonk’ rules to our language, those rules would in fact be valid despite the fact that
they would allow us to prove every sentence of the language: adding those rules
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to our language would ‘drastically change[] the meaning of every sentence of the
language’ (p. 93), with the resulting language—Tonklish—being ‘a trivial language
in which every sentence is true’ (p. 94).11 Since we can use the ‘tonk’ rules to es-
tablish (to use one of Warren’s own examples) ‘Saul Kripke was born before Plato’,
that sentence, despite being false in English, is a trivial truth in Tonklish. To sup-
pose otherwise—to suppose that ‘Saul Kripke was born before Plato’ has the same
meaning in Tonklish that it does in English and so is false in Tonklish—is, Warren
suggests, to make what he calls the translationmistake: ‘the mistake of beingmisled
by superficial features into thinking that a homophonic translation is appropriate
when it is not’ (p. 126).

What all of this implies is that the ‘tonk’ rules have a role to play in determining
the meaning not just of ‘tonk’ itself but of every expression of the language. If this
weren’t so—if the metasemantics of the expressions in sentences like ‘Saul Kripke
was born before Plato’ were in someway essentially separable from themetaseman-
tics of logical expressions—then adding the ‘tonk’ rules to our language could have
no effect on the meaning of sentences like ‘Saul Kripke was born before Plato’. So
the ‘translation mistake’, as applied to such sentences, wouldn’t be a mistake after
all, in which case Warren’s defense of the claim that the ‘tonk’ rules are valid, and
hence of unrestricted inferentialism, would fail for obvious reasons. And this is to
say that the view Warren develops is and must be a view on which the meanings of
all expressions, not just the logical and mathematical ones, are inferentially deter-
mined in such a way that the rules we follow turn out to be valid no matter what
those rules are.

This isn’t explicit in Warren’s text—though he mentions global inferentialism
a few times, he at least sometimes (e.g., on p. 131) seems to suggest that endorsing
it is optional. But it’s clear enough, I take it, that in reality, it is straightforwardly
a commitment of his view.12 This is not an objection. As I’ve suggested, I’m very

11Recall that ‘tonk’ (see Prior (1960)) is an invented connective governed by an introduction rule
allowing the inference fromA to ⌜A tonk B⌝ and an elimination rule allowing the inference from ⌜A
tonk B⌝ to B, for arbitrary sentences A and B. An application of the introduction rule followed by
an application of the elimination rule would allow us to derive any sentence from any other—this
is why adding ‘tonk’ to our language would render every sentence of the language provable.

12Strictly speaking, there may be logical space here for a view on which certain expressions can
have meanings that aren’t inferentially determined but on which the expressions in question are
necessarily blocked from having such meanings in all cases in which their having those meanings
would invalidate the inference rules we do follow. And whether such a view counts as a species of
global inferentialism is perhaps a verbal question. But it’s not clear what could motivate a view with
this structure: if there are meanings that aren’t inferentially determined, why should it be the case
that, when those meanings come into conflict with the rules of inference we follow, the meanings
that aren’t inferentially determined are always, without exception, overridden by the rules of infer-
ence? The larger point, in any event, is that Warren’s unrestricted logical inferentialism commits
him, in a way he doesn’t explicitly acknowledge, to a fairly radical view about the metasemantics
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sympathetic to the view in question, and indeed to its global implications; I agree
that the ‘tonk’ rules are valid in languages that include them, that this isn’t a gen-
uine problem, and that to think otherwise on either count is to fail to appreciate
fully the inferentialist perspective—see my ‘Whence Admissibility Constraints?’
(2026). The point is that global inferentialism—a view significantly further from
the philosophical mainstream than is inferentialism about logical and mathemati-
cal language—is, from what I can tell, central to Warren’s picture in a way that goes
unacknowledged in the book.

A second way in which it’s less than obvious what Warren’s commitments are
seems to me to be more difficult to resolve. As briefly mentioned above, Warren
describes his conventionalist view as one on which ‘facts about logical truth, logi-
cal falsity, logical necessity, and logical validity’ in our language, along with ‘facts
aboutmathematical truth and falsity’ in our language, are fully explained by our lin-
guistic conventions (p. 10), in ‘the worldly sense’ of explanation and not just in ‘the
communicative sense’ (p. 12)—where the explanations in question ‘aren’t causal in
a standard sense’ (p. 13)—but he insists at at the same time that the notion of ex-
planation he has in mind is not ‘a metaphysically robust notion’ like grounding
or metaphysical dependence, that he ‘find[s] these notions of heavyweight meta-
physics puzzling’, and that what’s needed here is just ‘the perfectly reasonable every-
day notion of explanation’, which ‘is not a heavyweight metaphysical notion of the
kind envisioned in recent philosophy’ (pp. 15–6). It’s clear enough here thatWarren
is trying to distance his view from metaphysicians’ claims about (e.g.) grounding,
claims that he takes to violate naturalistic strictures.13 But whether he has success-
fully drawn any genuine distinction between ‘heavyweight’ and ‘lightweight’ no-
tions that allows him to avoid commitment to the sort of metaphysical theorizing
he takes to be problematic is less clear; simply insisting that he’s not doing heavy-
weight metaphysics doesn’t make it so.14 The explanatory claims that constitute his

of all linguistic expressions. (To be clear: Warren is explicit about the fact that adding ‘tonk’ to our
language would have an effect on the meaning of every expression of the language. But what this
tells us more generally about the metasemantics of those expressions isn’t discussed.)

13Similarly for various other points in the book where he distinguishes between ‘metaphysi-
cally heavyweight’ and ‘metaphysically lightweight’ readings of a claim and then insists that he’s
not committed to the heavyweight version: in each case the goal is to distance his view from the
sort of metaphysics he finds naturalistically unacceptable.

14He suggests that grounding and related notions are notions of a ‘relation [that] is meant to be
an objective, factual, hyperintensional relationship that is somehowmetaphysical in character’ (p. 16,
my emphasis), as though the ‘metaphysical character’ of the relation is supposed to be something
more than its objectiveness or its factuality, in which case he can help himself to notion of a worldly,
objective, factual explanatory relation that is nevertheless not metaphysical. But it’s not at all clear
what more could be required for the relation in question to be ‘metaphysical’ than that it be worldly,
objective, factual, and noncausal. And indeed, according to at least some grounding theorists—e.g.,
Audi (2012), who isn’t taking any sort of deflationary attitude toward the notion and who is surely
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theory are, again, ‘worldly’ claims about how things really are—as he makes clear
much later in the book, his view is that ‘metasemantics is a matter of fact’ (p. 337)
and that his ‘conventionalist theory of logic andmathematics is factually true [and]
uniquely correct’ (p. 341). It appears, then, that the explanatory claims in question
are to be understood as substantive claims about what is objectively the case in re-
ality. So in what sense are they merely ‘lightweight’? I’m not sure what to make of
this.

We might suppose that we can clarify matters here by returning to the par-
ticulars of Warren’s unrestricted inferentialist theory, in order to determine what
sorts of explanatory claims that theory entails. So: inferentialism, as Warren de-
scribes it, is a view on which the rules for an expression ‘explain what the expres-
sionmeans, directly, and without any explanatory contribution from other sources’
(p. 57), where, in the case of logical expressions, themeanings in question are truth-
conditional meanings; this explanatory claim, he suggests, is just equivalent to the
claim that the rules are ‘meaning-determining’ or ‘meaning-constituting’. And the
picture here, recall, is one on which, whatever rules we follow, those rules are guar-
anteed to be valid, since their validity is automatic in that it requires nothing more
than that we follow them. To say that those rules explain what some of the expres-
sions of our language mean, then, is, in this context, to say that our following those
rules suffices on its own for the expressions in question to have truth-conditional
meanings on which the rules are necessarily truth-preserving. This, it seems to me,
confirms that claims involving the explanation relation that’s in play here are sub-
stantive claims aboutwhat theworld is like.15 If there’s a sense inwhich that relation
is nevertheless metaphysically lightweight, I haven’t been able to determine what

doing heavyweight metaphysics if anyone is—grounding just is whatever determination relation
underpins noncausal worldly explanations; this, not some further mysterious quality, is what its
metaphysical character consists in.

15At one point Warren describes the ‘logical facts’ that are ‘the target of conventionalist expla-
nations’ as ‘lightweight’ facts that, ‘even if “about” the world in a thin sense, are utterly empty’ (p.
112). If this could be sustained, it would perhaps clarify the situation: insofar as the facts to be
explained don’t really tell us anything about what the world is like, explanations of those facts pre-
sumably aren’t going to tell us anything substantive about what the world is like either. But it can’t
be sustained. The facts that our conventions are supposed to explain, as Warren makes clear, are
metalinguistic facts such as the fact that ‘“either it is raining or it is not raining” is true in our lan-
guage’ (p. 10), and these are certainly not empty: they’re contingent facts about the language we
speak. (Warren, just before describing the facts that our conventions are supposed to explain as
empty, explains that on the ‘lightweight’ notion of a fact, ‘it is a fact that p just in case “p” is true’,
in which case ‘it is a fact that either the Red Sox are the best team in baseball or the Red Sox are
not the best team in baseball’ (p. 112). This fact may well be empty, but it is an object-level logical
fact, not a metalinguistic fact about what truth value a sentence has in a particular natural language;
object-level facts are not the primary target of his conventionalist explanations. I suspect that War-
ren doesn’t clearly distinguish between the two types of facts in this context for reasons having to
do with his deflationism, about which more below.)
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that sense is.
The claim that our rules are automatically valid, though, leads to a further ques-

tion: if it’s genuinely the case that any rules we follow are thereby guaranteed—
with nothing further required—to be truth-preserving, what can the truth of the
sentences that appear in inferences sanctioned by those rules amount to? That is,
what is the correct approach to truth and related semantic notions, from a conven-
tionalist perspective? Warren doesn’t say all that much about this question, and
what he does tell us is less than fully committal. He says in one footnote that con-
ventionalism and deflationism ‘neatly cohere’ to such a degree that ‘a combined
view—inferentialist deflationism—is, I think, the best overall approach to matters
of meaning’ (p. 111fn), but he also says, in a later footnote, that ‘there is a lot of wig-
gle room’ with respect to ‘the question of which theory of truth conventionalism is
committed to’ and that ‘only explanatorily robust versions of the correspondence
theory are ruled out’ (p. 115fn). It seems to me, though, that endorsing some sort
of deflationary theory is in fact the only option. To see why, note that the truth-
conditional meanings that logical expressions have as a result of our following the
rules we do certainly can’t be worldly entities of any kind, if nothing more is to
be required, beyond our following those rules, in order for the expressions to have
those meanings: if they’re worldly entities, they can be the meanings of our expres-
sions only if the world in fact contains them, which is a requirement beyond our
following the rules.

Another way of seeing the point is to note that, given global inferentialism,
everything there is to know about semantic properties is given by the inference
rules governing our semantic predicates, where those rules aren’t going to resem-
ble rules governing empirical predicates but instead are going to include rules that
look more like the usual disquotational truth rules; Warren himself (p. 153) dis-
cusses such rules. This, as far as I can tell, just entails that the correct theory of
these semantic notions is a deflationary theory of some kind.16

It’s worth acknowledging that the issue here may be a merely verbal one: per-
haps Warren is simply working with a narrower conception than I am of what it is
for a theory of semantic notions to be deflationary, a conception on which a the-
ory may be nondeflationary even if it’s a theory on which semantic predicates are

16If the truth predicate is governed by purely disquotational rules, it may be that, insofar as the
fact that either it is raining or it is not raining is empty, the fact that ‘either it is raining or it is not
raining’ is true is empty as well. This, despite appearances, doesn’t contradict my previous footnote.
A purely disquotational truth predicate can be applied only within a language, to interpreted sen-
tences of that very language. To claim that a sentence is true in a particular language, on the other
hand, is to apply a truth predicate to a syntactically individuated sentence that may appear in more
than one language, where for the sentence to fall under the truth predicate requires that it have a
particular meaning in the language in question; this is a substantive requirement. (This latter truth
predicate may still be disquotational in an extended sense—see Field (1994).)
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simply more words of our language that are governed by their own rules and that
aren’t associated with worldly semantic entities. But in any event, the fact that se-
mantic predicates, on Warren’s view, do have these features—whether the theory
of semantic notions to which that fact commits him counts as deflationary or not—
seems to me to have metasemantic implications that he doesn’t recognize. Warren
introduces, as a genuine metasemantic worry about his inferentialism, Carnap’s
so-called Categoricity Problem (see his (1943)), which, in this context, amounts to
the fact that the validity of the rules of standard natural deduction calculi is com-
patible with deviant interpretations of the propositional constants as well as of the
first-order quantifiers, in which case the validity of those rules isn’t sufficient to
pin down the standard interpretation of those expressions. (One simple example
of the problem: the validity of the rules is compatible with its being the case that
every sentence of the language is a necessary truth, since in that case no argument
sanctioned by the rules will ever have a false conclusion. But if every sentence of
the language is a necessary truth, the negation sign certainly doesn’t have its stan-
dard meaning, since for any sentence, both it and its negation are guaranteed to
be true.) The fact that bilateral rules, which govern sentence rejection as well as
sentence acceptance, are known to make available a solution to this problem in
the propositional case appears to be one of Warren’s reasons for insisting on bi-
lateralism: he describes ‘the ability to cleanly solve Carnap’s problem’ as ‘perhaps
[bilateralism’s] most important advantage’ (p. 81). And similarly, in discussing the
first-order quantifiers he emphasizes that logical rules are to be ‘understood in a
fully open-ended fashion’ (p. 85)—i.e., as valid not just in our own language but
also in expansions of that language—since this suffices, under certain assumptions,
to solve the problem in the first-order case as well. But working to solve Carnap’s
problem here is, from what I can tell, just a mistake: Warren’s commitments with
respect to semantic predicates turn out to entail that the problem can’t arise in the
first place. That is, there can be no genuine metasemantic worry of this kind, on
Warren’s inferentialist picture.

To see why not, note that if our rules include disquotational truth rules along
with the standard propositional natural deduction rules, those rules are trivially
going to allow us to prove, for any sentence of our language, the claim that the sen-
tence’s negation is true if and only if the sentence isn’t true.17 Or, evenmore directly:
if our rules include the clauses of a standard Tarskian truth-definition, they will just

17If we start by assuming both that ‘S’ is true and that ‘it’s not the case that S’ is true, we can
derive a contradiction just by applying the truth predicate’s elimination rule to both assumptions,
which means we can conclude, by reductio and conditional proof, both that if ‘S’ is true then it’s not
the case that ‘It’s not the case that S’ is true and that if ‘it’s not the case that S’ is true then it’s not the
case that ‘S’ is true. Note that, though we can prove this for any sentence of the language, we can’t
prove the corresponding universal claim—i.e., that it holds for all sentences of the language—unless
we have access to substitutional quantification or some related device.
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include, as an axiom, the claim that any sentence’s negation is true if and only if that
sentence isn’t true. (And analogously for the rest of the logical constants.) In both
cases, the claims in question will be provable using the rules of our language and so
will be guaranteed to be true, given Warren’s inferentialism. So there’s no genuine
possibility of our logical expressions failing to have their standard meanings that
needs to be ruled out by bilateralism, open-endedness, or anything else.18

It might be supposed that I’m simply confusing object language with metalan-
guage here. But this is not so. Warren’s theory, as he makes clear repeatedly, is a
theory of natural language, ‘a philosophical theory about logic and mathematics in
the wild’ (p. 11). And in a context in which the language under discussion is our
home language, there isn’t a separate, antecedently available metalanguage for us
to move to. So insofar as we’re working in a metalanguage, it’s just another portion
of our natural language, governed by its own rules—including bridge principles
connecting it, in whatever way we as a linguistic community have landed upon, to
the portion of natural language we’re theorizing about. Or, to put the point an-
other way: there’s no reason to take the natural deduction rules governing ‘object-
language’ inferences to be the only meaning-constituting rules that are relevant in
this context; rules governing inferences in the ‘metalanguage’ can surely play a role
as well. Truth-conditional semantics, in this setting, is ultimately just more syntax.
This is another way of seeing that there’s no genuine sense in which the validity of
the rules of our languagemight turn out to be compatible with our logical constants
having been given the ‘wrong’ truth-conditional meanings. (Or at least, if this is a
genuine possibility, I haven’t been able to make sense of how.)

Something similar holds, I take it, for the broadly analogous determinacy wor-
ries Warren takes to arise in the mathematical case. As mentioned above, he takes
‘accounting for the determinacy of basic mathematical truth’—in particular, the de-
terminacy of arithmetical truth—in the face of Gödel’s incompleteness theorems to
be a ‘major obstacle for mathematical conventionalism’ (p. 239), and he also sug-
gests that there are reasons for concern about whether our theory of arithmetic
is categorical—i.e., whether we can rule out ‘nonstandard interpretations of arith-
metic’ (p. 271). So he spends a chapter considering these problems, arguing in the
end that another appeal to open-endedness allows us to rule out nonstandardmod-
els and that, in order to account for the determinacy of arithmetical truth, we can
insist that, despite our finitude, we can and do follow the omega rule: closing even

18This a version of Putnam’s observation (in a discussion of names and predicates rather than of
logical expressions) that from the perspective of ‘“nonrealist” semantics’—on which understanding
doesn’t consist in knowledge of truth conditions but on which it’s nevertheless not necessary to
‘foreswear forever the notion of a model’, since it’s straightforward to introducemodel-theoretic talk
into our language via the usual Tarskian definitions—the possibility of unintended interpretations
simply doesn’t arise, since ‘the “gap” between words and world, between our use of the language and
its “objects”, never appears’ (1980: pp. 479–80).
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a weak arithmetical theory like Robinson arithmetic under the omega rule results
in a complete theory. Warren’s argument for the claim that we can follow infini-
tary rules like the omega rule is interesting and clever, though it seems clear to me
that it ultimately fails, for reasons I discuss elsewhere—see my ‘Can We Follow the
Omega Rule?’ (forthcoming). But here I just want to point out that, as far as I can
tell, this case is like the case of the logical constants in that there isn’t any genuine
metasemantic problem to be solved.

The question of arithmetical categoricity doesn’t arise for reasons directly anal-
ogous to the reasons Carnap’s problem doesn’t arise. We have a notion, which we
can state metalinguistically, of what it is for a model of arithmetic to be standard.
We’re willing to say, for instance, that a model is standard just in case it has the
structure of an omega sequence or, equivalently, just in case it’s isomorphic to the
smallest successor-closed sequence of von Neumann ordinals that begins with ∅.
And when a model does not have this structure, we say that it’s not the model we
intend. (These claimsmay be basic, or theymay be derived from othermetalinguis-
tic principles. It doesn’t matter which.) So, since principles governing what we say
in the ‘metalanguage’ can be meaning-constituting, there just is no chance of our
arithmetical expressions failing to be correctly interpreted via the standard model.

As for the question of whether the truth values of arithmetical sentences are de-
terminate: insofar as this sort of determinacy is itself understood model-theoreti-
cally, as sameness of truth value ‘in each admissible interpretation’ (p. 207), there’s a
standard proof that determinacy follows from categoricity, asWarren himself notes
(p. 261). But he expresses ‘a similar worry at the meta-level’ (p. 262), to the effect
that models of arithmetic may themselves be indeterminate, in which case prov-
ing that a given sentence has the same truth value in all admissible interpretations
doesn’t suffice to show that it has a determinate truth value after all. If determinacy
is understood model-theoretically, though, there’s no room for such a worry: the
proof from categoricity to determinacy shows conclusively that the sentences of
arithmetic are determinate, by the definition of determinacy.19

This suggests that, for Warren, determinacy is not to be understood model-
theoretically. But he isn’t explicit about this, nor does he make clear how determi-
nacy is to be understood instead. He may well have in mind some straightforward
conception of determinacy onwhich there’s a substantive problem to be solved, but

19Note also that determinacy, as applied to models, is not the same property as arithmetical
determinacy: it’s not a metalinguistically specified property that arithmetical sentences might have
or lack but a metametalinguistically specified property that model-theoretic sentences might have
or lack. In order for the question of the determinacy of models even to arise, then, we must be able
to interpret model-theoretic talk in a metametalanguage. And I suspect that if we can do this, then
we can, by reasoning analogous to that outlined above, rule out nonstandard interpretations of our
model theory and then use this categoricity result to demonstrate determinacy.
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if so, he never articulates that conception.20 The only actual definition of determi-
nacy he ever offers is the model-theoretic one. And on that definition, there just
can be no genuine problem here.
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