15

Is Logic About the World? 

Abstract

Of the four major philosophical theories (radical empiricism, the linguistic theory of the a priori, rationalism and Kantianism) concerning the semantics, metaphysics, and epistemology of logic, only the linguistic theory of the a priori denies that logic is, in some sense, about the world. The linguistic theory of the a priori is traditionally seen as a form of empiricism: it explains the apriority of logical truths by suggesting that they are analytic, and thus not about the world. It is argued that the linguistic theory of the a priori must appeal to the idea of a prelogical language in order to underwrite the claim that logic is not about the world, but the idea of a prelogical language is incoherent; thus, the linguistic theory must be rejected as explanatorily inadequate. It follows then that logic is, in some sense, about the world.

A Puzzle?

The galaxy NGC 5128 is a mere eleven million light years away. In astronomical terms this makes it a virtual roommate of our own galaxy. Let us suppose we have picked out some particular star ‘X’ in this galaxy. Of X it seems that one might be able to legitimately claim to know that it is not the case that there are planets orbiting X today and not orbiting (at the same time in the same respect). Described in this manner, such knowledge may look mysterious. After all, even if we possessed the technology to make such observations, any information we received today would be dated. At best we would have an accurate report of events eleven million years ago when the light (or gravity, etc.) we gather with our observational equipment first left the distant star. If we take this example seriously, then we might be tempted to conclude that, contrary to what Einstein instructs, something does travel faster than the speed of light in space, namely, information. For logic, it seems, may reveal all sorts of information about the universe in a more efficient manner than, say, purely telescopic observation. We might claim to know that X is, today, not both a sphere and a cube even though it would take millions of years for light to travel here to empirically confirm this statement. Of course this is a relatively easy example given how close NGC 5128 is to us in astrophysical terms. We could just as easily pick out some galaxy billions of light years away. Nevertheless, if we accept this puzzle then such knowledge looks mysterious, at least within a broadly naturalistic understanding of human knowledge.
 

Four Views on the Metaphysics and Epistemology of Logical Truths

Obviously this way of describing the case might be challenged.  Historically, there are three main theoretical options (with one important subdivision) for understanding our knowledge of logical truths: empiricism, rationalism, and Kantianism.
 Ayer describes these as follows:

Where the empiricist does encounter difficulty is in connection with the truths of formal logic and mathematics. For whereas a scientific generalization is readily admitted to be fallible, the truths of mathematics and logic appear to everyone to be necessary and certain. But if empiricism is correct no proposition which has factual content can be necessary or certain. Accordingly the empiricist must deal with the truths of logic and mathematics in one of two following ways: he must say either that they are not necessary truths, in which case he must account for the universal conviction that they are; or he must say that they have no factual content…


If neither of these courses proves satisfactory, we shall be obliged to give way to rationalism. We shall be obliged to admit that there are some truths about the world which we can know independently of experience; that there are some properties which we can ascribe to all objects, even though we cannot conceivably observe that all objects have them. And we shall have to accept it as a mysterious inexplicable fact that our thought has this power to reveal to us authoritatively the nature of objects which we have never observed. Or we must accept the Kantian explanation which…only pushes the mystery a stage further back (1946: 72-3).

Let us look at these in connection with the (conjectured) puzzle mentioned above. Empiricism, for present purposes, may be understood as the thesis that all truths about the world are empirical—‘empirical’ in the sense that they are “based on” or “derived from” experience. As Ayer notes, empiricism itself may be divided into two camps. Radical empiricism holds that all truths are empirical. Historically, John Stuart Mill was perhaps the first to scout this position in any detail.
 In his System of Logic, (11, vii. 5) for example, Mill claims that even the law of noncontradiction is not knowable a priori but “like other axioms, one of the first and most familiar generalizations from experience.” This view has found support with Pierce and Quine (at various Quine-stages). So to the question “How do we know that there are not planets both circling and not circling X?” the radical empiricist answers that this is simply a high level empirical generalization based on inductive evidence: to date we have not observed the universe to be contradictory; hence, there is no reason to suspect that future observations will reveal such contradictions. Thus, the claim to know that some contradictory state of affairs does not obtain around X is just a particular instance of this inductive generalization; it could turn out to be false in just the same way that the claim that ‘all ravens are black’ might.  

Some empiricists have conceded the apriority of logical laws choosing, instead, to explain this notion in terms of analyticity. This view is sometimes referred to as the ‘linguistic theory of the a priori’. The ancestry of this idea can be traced back at least to Hume, with his notion of ‘relations of ideas.’ It did not receive its full linguistic formulation until the twentieth century, particularly with Wittgenstein and Logical Positivism (Coffa, 1991).  The idea is that logical truths are analytic, and as such, they constitute merely a linguistic affair—they are not about the world at all. According to the linguistic theory, the alleged mystery cited above disappears once we realize that the statement that, “it is not the case that there are planets orbiting X today and not orbiting (at the same time in the same respect),” can be known to be true simply in virtue of the meanings of its constituent logical terms. Reflection on the meaning of ‘and’ and ‘not’ reveals that this statement is true no matter what the environing conditions are around X. The “truth makers” in this case are the logical constants; hence, despite the fact that the surface structure of the statement purports to tell us something about the world, in fact this is merely a linguistic truth. 

Rationalism accepts with the linguistic theory the view that logic is a priori knowable, yet it sides with radical empiricism in maintaining that logical truths are about the world. Rationalists explain such knowledge by appeal to a non-empirical intuition or to innate ideas. The heyday of this doctrine was the early modern period of philosophy, with Descartes, Spinoza, and Leibniz. This view still finds defenders, e.g. Kurt Gödel (1983) maintains exactly this sort of position. The rationalists, then, appeal to some non-empirical access to reality that allows us to learn about logical truths that are, in some sense, about the universe.  Presumably there is no difficulty in saying that this non-empirical access operates at speeds exceeding that of light, in which case our “puzzle” is not so puzzling.

The Kantian sides with the rationalist in maintaining that logical truths are a priori knowable and about the world. Where they diverge is that the Kantian insists that the only acceptable notion of  ‘the world’ is one that is not mind independent. The idea is that the human mind has an active role in “constituting”, “putting into things”, “shaping” or even “making” the world. That is, idealists typically appeal to some “active” metaphor to explicate the relation between mind and world. In contrast (rationalist) realists maintain that we “passively” wait for the logical structure of the universe to make contact with our minds. On a Kantian view, our minds “construct” the universe as logically ordered.  The mystery of how we might know that planets are revolving and not revolving around X is answered by claiming that logical structure is something that the mind imposes on data about the universe as a “rule of engagement”, and the structure of the human mind can be known a priori. 

So much for the “thumb-nail” sketches of the important and well-known theoretical options for dealing with this puzzle. We are now in a position to make two preliminary points. First, only the linguistic theory (as understood by the empiricist) denies that logic is, in some sense, about the world. The other three positions are agreed on this point; they differ, as we have seen, on (a) the epistemic status of logical truths, and (b) the metaphysical interpretation of ‘the world’. So, if, as we shall assume, these four theories exhaust the field of prima facie plausible candidates, and if, as we shall argue, the linguistic theory does not adequately explain how it is that logic is not about the world, then it follows that logic is about the world. Since this paper does not take a position on which of the three remaining views is correct, at least some aspects of what we might hope to discover when asking whether logic is about the world will not be considered here. After all, given the disagreement about these very basic metaphysical and epistemological issues, there appears to be much latitude as to how the notion of ‘logic being about the world’ might be fleshed-out depending on whether one adopts radical empiricism, rationalism or Kantianism. For example, if one holds that logical truths are empirical statements about a mind-independent realm then presumably the ‘aboutness’ account might be quite different from that where logical truths are said to be a priori knowable and are about a mind dependent world. In other words, showing that logic is about the world can be divided into a positive and negative task. The positive task would be a detailed theory about what it is for logic to be about the world, the negative task is to refute the view that logic is not about the world. This paper is primarily concerned with the negative task.

The second point is that, if the linguistic theory is to convince us that logic is not about the world then it has an explanatory obligation. Specifically, it must provide an account of how it may be said that logical truths, unlike empirical truths, are not about the world; in other words, we are owed some account of the idea that logic lacks, as Ayer says, “factual content”. The importance of this explanatory burden will emerge when we examine different ways of employing the linguistic theory. Only those versions of the linguistic theory that meet this explanatory burden are relevant, and only those versions that meet the explanatory burden need to be criticized in order to complete the negative task.
Before proceeding to the argument itself, a little more stage setting is in order. After all, one might wonder what possible need there could be for yet another critique of the linguistic theory of the a priori. After all, Quine (1951) is sometimes thought to have dealt it a deathblow, since Quine successfully criticized two necessary conditions for the linguistic theory of the a priori: apriority and analyticity. Whether this is the correct interpretation of Quine is a moot point (Grice and Strawson, 1956; Boghossian, 1996, 1997; Putnam 1983a and 1983b). While we cannot discuss the exegetical question, it may help to clarify matters if we draw a comparison based on the assumption that it is correct to think of Quine as arguing against the linguistic theory of the a priori. The primary point here is that our conclusion is in many ways much less ambitious in scope: we will grant the linguistic theorist the notions of apriority and analyticity and argue that the linguistic theory cannot meet the explanatory burden just described. Obviously Quine’s more ambitious conclusion entails the present conclusion; but the converse is not true, i.e., the idea that the linguistic theory cannot meet its explanatory burden does not entail the rejection of the linguistic theory in total. One advantage then of the current strategy is that one need not be persuaded by Quine’s more ambitious argument in order to criticize the explanatory adequacy of the linguistic theory. This is to the good, since while Quine may have done much to challenge the cogency of the concepts of apriority and analyticity, certainly not everyone is convinced that we must abandon them in their entirety (Grice and Strawson, 1956; Boghossian, 1996, 1997; Putnam 1983a and 1983b). Moreover, even those that are persuaded of Quine’s arguments could welcome our argument as further evidence of the explanatory inadequacy of the linguistic theory of the a priori. 

So, unlike Quine, we are granting (for the sake of the argument) the linguistic theorist the premise that the notions of apriority and analyticity are viable; and, at least in the case of apriority, this is to the good since Putnam has made a very convincing case for the apriority and unrevisiability of at least one truth. Specifically, a “weak” version of the law of noncontradiction, the minimal principle of noncontradiction: Not every statement is true and false. (This statement was named recently by Putnam but discussed long ago by Aristotle).
 By ‘a priori’ the following is intended:

Definition: S knows that p a priori if and only if p and S’s warrant for p is independent of sensory experience. 

To say that our a priori knowledge is unrevisable is to say that p is not defeasible by future sensory experience.
 Limiting the scope to a single logical truth means that the linguistic theorist need not defend the view that all or even most logical laws are a priori knowable, e.g., it is quite consistent with our characterization of the linguistic theory that Quine is right that the law of excluded middle may need to be revised in light of empirical evidence.
 Indeed, the minimal principle of contradiction is consistent even with Mill’s claim that the traditional law of noncontradiction is empirical, thus, it might be that dialethic logic must be empirically confirmed (since it is not a priori knowable). In other words, the possibility of a mixed model of logical laws is consistent with the linguistic theory of the a priori: there does not seem to be anything prima facie incoherent with the suggestion that some logical laws are a priori knowable in virtue of knowledge of their meanings while others are empirical. So, limiting the linguistic theory to claiming that at least one truth is a priori knowable is a dialectically conservative assumption, since this means that the linguistic theorist is not burdened with defending an overly expansive list of a priori truths. On the interpretation of Quine that we are considering, Quine would have to reject the apriority and revisability of even this truth, which, although we cannot review Putnam’s arguments here, looks like a tough row to hoe. 

Having endorsed a singular example of apriority and unrevisiability, the minimal principle of noncontradiction, we shall often, purely for exegetical reasons, assume the same for the stronger classical law of noncontradiction, i.e., that no statement is both true and false, is a priori knowable, and unrevisable. Strictly speaking, our argument requires only that something weaker like Putnam’s minimal principle of noncontradiction has this status. The classical law of non-contradiction is invoked, however, both because it is familiar; and, more importantly, because it facilitates the construction of examples. (Obviously, many specific examples of true contradictions are generally not prohibited by the minimal principle of noncontradiction). Those that do not believe that the classical law of noncontradiction is a priori knowable unrevisable should feel free to substitute the minimal principle of noncontradiction in the discussion—obviously this may mean sacrificing some of the examples, but not the basic argument. 

With respect to the idea of analyticity, we will often employ Boghossian’s epistemological understanding of the concept: For all persons T and sentences S, S is analytic “if the mere grasp of S’s meaning by T sufficed for T’s being justified in holding S true” (1996: 363). The metaphysical conception of analyticity, the notion which Boghossian thinks we have good reason to reject, analyzes analyticity in terms of what makes analytic sentences true: an analytic sentence “owes truth value completely to its meaning, and not at all to ‘the facts’” (363). Boghossian shares with Quine a repudiation of the metaphysical conception, and we shall, for the most part, follow suit. Dialectically, this is to the good since our argument ought to employ the most favorable conception of analyticity. Obviously the defender of analyticity will have to spell-out in more detail this or some competing notion of analyticity.  However, as noted, the intention here is not to question the idea of analyticity, and, as we will show, nothing in the subsequent argument turns critically on which conception of analyticity is adopted. 

Three arguments will be offered, ‘the Kantian’, ‘the epistemological’ and ‘the semantic’, which purport to demonstrate that the linguistic theory of the a priori fails to explain why logic might be said to be not about the world. In very broad terms, the arguments have a similar structure that may be understood in terms of two distinctions. One is between the ‘linguistic theory to the a priori’
 and ‘linguistic empiricism’, the latter being a species of the former. The ‘linguistic theory’, as we are using the term, says simply that at least one logical law is a priori knowable and analytic; linguistic empiricism makes a further claim: it says that the linguistic theory can be used to explain how it is that logic is not about the world. These ideas are seldom distinguished; but, as we shall argue, clearly they are logically distinct.  

The other distinction is between ‘logical language’ and ‘prelogical language’. A prelogical language is a language (or a proper subset of a language) in which the sentences do not have a priori deductive relations among its members. Sentences of a prelogical language may have other relationships, e.g., inductive, abductive, etc., just not a priori deductive relationships. So, for example, the sentences ‘X is a raven’ and ‘X is black’ are not ruled out for inclusion into the class of prelogical truths simply because there is a very high correlation between something being a raven and it being black. If we could a prior logically deduce from the fact that X is a raven to the fact that X is black, then these two sentences could not both be members of the prelogical language. On the other hand, the sentences ‘X is a raven’ and ‘X is not a raven’ cannot both be members of a prelogical language, since we can deduce in an a priori fashion that both sentences cannot be true at the same time in the same respect; the relations between these two sentences go beyond the merely inductive. Of course the criterion that sentences of the prelogical language cannot have deductive relations does not tell us whether ‘X is a raven’ or ‘X is not a raven’ is a better candidate for exclusion, so this criterion at best provides a necessary condition for delimiting a prelogical language.
 However, for our argument we do not need to characterize the prelogical language further. A logical language is simply language that is not prelogical. Obvious candidates for inclusion in the logical part of language include sentences expressing logical truths, e.g., ‘It is not the case that X is a raven and not a raven’. We will put these distinctions to use in the following sections. 

At the most abstract level, our three arguments against linguistic empiricism share the same conditional argument form:

P1: If linguistic empiricism is to meet its explanatory burden, then linguistic empiricism must endorse the notion of a prelogical language. 

P2: The notion of a prelogical language is incoherent. 

C: So, linguistic empiricism fails as an explanation of our a priori knowledge.  

The Kantian Argument

One moral we hope to draw from the Kantian argument is that the linguistic theory of the a priori does not entail linguistic empiricism. This result will not provide conclusive support of P1, but will serve to show that something in addition to the analytic theory is required to meet the explanatory burden of linguistic empiricism.

What we shall think of as ‘linguistic Kantianism’ shares with linguistic empiricism a belief in analyticity. Specifically, the story that the Kantian might tell in this connection would be much the same as the linguistic empiricist, i.e., knowing the truth of a tautology, say, ‘not (P and not P)’, follows from an understanding of what is meant by ‘not’ and ‘and’. Here the similarity ends. As previously noted, the linguistic Kantian denies the mind or language independence of the world. If we accept with the Kantian linguistic idealist that the world is constituted
 by language, and the linguistic theory of the a priori, then it seems clear that we may know a priori something about the world. For if we know a priori the analytic truths of language, and the world is constituted at least in part by some analytic truths, then knowing a priori analytic truths of language may also reveal something about the world. This means that linguistic Kantians deny the central tenant of empiricism: that all knowledge of the world is empirical. An implication of this is that linguistic empiricism and linguistic Kantianism are (at least) contraries: both cannot be true.

An important consequence that follows from the mere logical possibility of linguistic Kantianism is that it shows that the linguistic theory of the a priori does not entail linguistic empiricism. The reasoning is that linguistic Kantianism and linguistic empiricism are contraries (both cannot be true), and since linguistic Kantianism is consistent with an appeal to analyticity, the linguistic theory of the a priori cannot entail linguistic empiricism on pain of inconsistency. 

To make the Kantian case that linguistic empiricism must endorse the idea of a prelogical language it will be helpful to see first why Kantians reject the idea of a prelogical language. The denial of a prelogical language follows from the Kantian attack on the idea of any (useful) notion of a ‘non-conceptual experience’. Kant of course argued (roughly), contra the empiricist, that the only coherent account of experience is one that involves the categories and space/time intuitions. In other words, the idea of an unconceptualized level of experience, what Sellars (1956) later termed ‘the Myth of the Given’, is deeply problematic; all (epistemologically relevant) experience involves the “conceptual scheme” of the experiencing subject. Analogously, the Kantian might argue that logical structure is not something that the subject adds “after the fact” to experience as some sort of heuristic. Logic goes “all the way down” to our very experience of “the world”. To paraphrase Kant, empirical claims without logic are “blind”. Language that reports the “matters of fact” cannot be logic free.

We will need to say more about the notion of a scheme/content distinction presently, for the moment let us see how the denial of this distinction threatens the linguistic empiricists’ realism about the world. The problem, in a nutshell, is to respond to the Kantian challenge: how does language refer to this mind or language independent realm? The difficulty, according to linguistic Kantians, is that language about the world cannot be hived-off from that part of our language that includes analytic truths (i.e., the conceptual scheme part of language). To meet this challenge linguistic empiricists must invoke the idea of a prelogical language. For, on the one hand, to concede that language cannot be bifurcated in this manner invites the Kantian question of how it is possible to know a priori that the logic of our conceptual scheme correctly describes a mind independent world. Given empiricism and realism about the world, the linguistic empiricist would have to deny that we do possess such knowledge, so the linguistic empiricist cannot accept the Kantian’s denial of the scheme/content distinction. On the other hand, we can see why the idea of a prelogical language is so inviting for empiricists: if there was an adequate notion of a prelogical language then such a language would not have any logical commitments, and thus, the linguistic empiricist need not answer any embarrassing questions about a priori knowledge about logical truths. For then, obviously, the linguistic empiricist could appeal to the idea that only the prelogical part of language refers to the world, while that part of language which states logical laws and has deductive relations actually refers to general features of our language.

In other words, linguistic empiricists must break the chain of inferences that the linguistic Kantian proposes, namely, that logical truths determine or constitute the logical structure (the deductive relations) of language, including the language of experience, which in turn (partially) constitutes the structure of the (mind or language dependent) world. Radical empiricists such as Mill or Quine obviously simply “reverse” this series of inferences, i.e., the logical structure of the world is the touchstone for what is to count as a correct report in the language of experience, which in turn determines the veracity of high-level empirical generalizations known as ‘logical laws’. For the linguistic empiricist, it must be the case that logic does not in any sense constitute the world—for then how could the world be mind independent? And it cannot be the case that the world is the touchstone for logical truth—for how then could our knowledge be a priori? 

It may be wondered at this point whether the Kantian argument depends critically on the epistemological reading of ‘analytic’ noted above, and whether linguistic empiricists might be better off availing themselves of the metaphysical understanding of ‘analyticity’. Recall, a statement is analytic in the metaphysical sense “…provided that, in some appropriate sense, it owes its truth value completely to its meaning, and not at all to ‘the facts’” (Boghossian, 1996:363).  Boghossian seems to be correct that historically the metaphysical understanding has often been invoked, e.g., Ayer seems to hold the metaphysical understanding of ‘analytic’: “…a proposition is analytic when its validity depends solely on the definition of the symbols it contains…” (1946:78). The importance of the metaphysical understanding is evident from Ayer’s summary of the role of analytic truths in his overall theory: 

Like Hume, I divide all genuine propositions into two classes: those that, in his terminology, concern “relations of ideas,” and those that concern “matters of fact.” The former class comprises the a priori propositions of logic and pure mathematics, and these I allow to be necessary and certain only because they are analytic. That is, I maintain that the reason why these propositions cannot be confuted in experience is that they do not make any assertion about the empirical world, but simply record our determination to use symbols in a certain fashion (1946: 31).

The metaphysical understanding seems critical to Ayer’s view that the two classes of propositions are epistemologically, semantically, and metaphysically distinct. Semantically, the view is that statements that are true in virtue of their meanings are to be contrasted with factual statements, which, typically, are about the world. This semantic bifurcation is mirrored by an epistemological distinction: on the one hand, truths that are true in virtue of their meanings are a priori, while on the other, truths about the world, what Ayer and Hume refer to as “matters of fact” are empirically knowable. Metaphysically, the linguistic empiricist draws a distinction between mind (and language) on the one hand, and a mind (and language) independent world on the other. By considering how the distinctions are interrelated we can see the theoretical unity of the position: the analytic class of propositions consists of merely linguistic truths, and since language is on the mind side of the great mind/world divide, and the contents of the mind can be known a priori, the apriority of these truths follows. Those propositions that concern “matters of fact” typically refer to the world, which, because it is mind independent, can only be known empirically.
 

We are now in a position to appreciate that, for our purposes, little turns on the question of whether we should adopt an epistemological or metaphysical understanding of ‘analyticity’ because the linguistic Kantian could just as well opt for the metaphysical understanding. Following Ayer, the linguistic Kantian might agree that analytic truth “depends solely on the definitions of the symbols it contains”. Where the linguistic Kantian will part with Ayer and other linguistic empiricists is on the question of whether analytic truths constitute the world. Ayer’s metaphysical understanding of ‘analyticity’ is entirely silent on this question. Naturally, Ayer and other linguistic empiricists are anxious to deny that “relations of ideas”, including logical truths, as Ayer says, “make any assertion about the…world.”
 If relations of ideas, including logical laws have any “commerce” with the truths that express “matters of fact”, e.g., if they “organize” “matters of fact”, then the Kantian question comes to the fore: how can we know a priori that logical laws perform any of these functions successfully?  For example, if the commerce between the two sets of sentences involves logical laws “organizing” statements of “matters of fact” then it seems appropriate to wonder whether the organizing scheme is successful—does the organizing scheme potentially cut us off from the truth about the world? If the commerce is one of  ‘reflecting” or making explicit, that is, suppose “relations of ideas” reflect the logical relations implicit in statements of “matters of fact”, then it seems that we know something a priori about “matters of fact”, namely, they have a certain logical structure, that is, certain deductive relations. But this seems to deny the central tenant of empiricism: we know nothing a priori about the world. For this would be to allow us a priori access to which deductive relations between matters of fact correctly describe our world. So, whether linguistic empiricists adopt the epistemological or metaphysical understanding of ‘analyticity’ is not the decisive issue, rather, the crucial question is whether analytic and non-analytic truths can be kept sufficiently segregated. 

It is now time to turn our attention more directly to the Kantian denial of the scheme/content distinction. As intimated, in many cases, the basic idea underpinning the contrast is that the content is said to specify something that is real in the world, whereas, the scheme is something utilized by the subject merely to organize the content. Whatever scheme the subject chooses to employ is said to be of little epistemological consequence, since it forms a mere heuristic for organizing the content. Skeptics of the scheme/content distinction typically suggest that it is not possible to specify the content without invoking the scheme, and if this is so, then the choice of scheme is epistemologically important: if one chooses a different scheme one may thereby alter the nature of the content. The content, however, is supposed to specify something real (and mind and scheme independent) in the world. An example of this type of critique occurred in the philosophy of science in the previous century. It was often thought that there is a principled epistemological distinction between the given of experience and theories of nature; accordingly, a scheme/content distinction was endorsed. In this case, “experience” is said to constitute the content while theories of nature are the scheme. Some empiricists with an instrumentalist leaning went even further suggesting that theories are not the sort of things which are true or false of nature, rather, they are heuristics or  “instruments” which we use to organize the language that reports experience. Thus, they see physical theories as being both semantically and epistemologically distinct from observation language. Semantically they differ in that observation language is about the world, while theories are not; epistemologically they are distinct in that they cannot be empirically confirmed. This latter claim has come under attack from various quarters, the upshot of which is that no sense can be made of the notion of a theory neutral level of observation or experience language. The theories which one holds true determine, to some extent at least, what one sees. In other words, the argument is that no sense can be made of the scheme/content distinction as it applies to theories and experience. Typically, the arguments against this distinction criticize it for being either too vague to be of any value, or, if the distinction is clarified, it is vacuous since nothing of value remains on one side or the other. The Kantian argument then can be seen as making an analogous point against the linguistic empiricist: logic cannot be thought of as simply a heuristic to organize the language of experience. 
But are all scheme/content appeals illicit? Perhaps the linguistic empiricist might invite us to think that logic relates to empirical truths in the same way that a library might choose to organize its holdings of books. Whether the books are organized according to the Library of Congress format or the Dewey Decimal system does not affect the content, the books. For example, the works of Michael Devitt and Jacques Derrida might be shelved closer on one organization and not the other, but; the physical distance between say Realism and Truth and The Post Card ought not to affect the content of either work. Certainly the library classification analogy ought to provide some reason for thinking that not all scheme/content distinctions are problematic. However, we will argue that the use of this distinction by the linguistic empiricist is dubious, in particular, the linguistic empiricist will be challenged to show, (i) that a fact
/logic distinction can be suitably formulated, and (ii), that this distinction is not vacuous.

Perhaps the best attempt to address these sorts of worries can be found in Ian Hacking’s “What is Logic?”: 

It is a virtue of my demarcation [of logic] that it enables one to characterize the logical constants without being forced to say what is on the other side of the dichotomy. One does not have to say what pure descriptive constants are. A logical constant is a constant that can be added to any language of a certain sort (1979: 289).

From this quote we might conclude that Hacking believes that he has fulfilled the desiderata above. In fairness to Hacking, however, it should be noted that he explicitly denies completely separating the elementary sentences from logic. He says that the idea of a prelogical language is a myth:

Beneath any “elementary” sentence…there is a swarming underworld of logically germane sentences that bear on the sentence in more than a merely empirical or inductive way. The best metaphor may be that of an hourglass, of endless constructions which converge on a collection of what are at one level simple sentences, but which, when they pass through the narrow point in the hourglass, open again in endless complexity (1979:315).

It is difficult to tell from what is explicitly said in this article exactly how far Hacking thinks he has succeeded in separating the elementary sentences of the prelogical language from logic. The metaphor of the hourglass, for instance, is not particularly instructive. What does the narrow point of the hourglass represent? And on what level are these sentences simple? In any event, these exegetical questions are of little moment, since it will be argued that there is no viable means to formulate the requisite scheme/content distinction.

So how does Hacking’s theory purport to explain the a priori status of logical laws? The answer seems to be along the following lines: the logical constants are introduced by definition or introduction rules into a language of elementary sentences. The formal details of Hacking’s approach, derived in part from the work of Gentzen, are not important here. The upshot of Hacking’s formal apparatus is that it allows him to define logical constants and provide them with semantics. For example, his formal apparatus allows him to introduce a logical constant such as ‘*’. The semantics of ‘*’ are such that A * B is true in a model if and only if at least one of A or B is false. Hacking claims that “the meaning of logical constants are conveyed by their introduction rules, and these rules are a by-product of the class of logical truths” (1979: 289). 

Suppose for the moment that it is correct to interpret Hacking as believing that some sense can be made of a prelogical language. The question of whether the scheme or “grid” of logic distorts the factual or prelogical language could be answered. He might reply that logic only serves as a convenient classification scheme. If sense can be made of the content, the prelogical language, independent of the scheme, then there is no question of whether logic as part of the conceptual scheme distorts the true nature of reality. But is his account plausible?

Concerning the elementary sentences or prelogical language he suggests that:

…I shall make two assumptions only, one about truth, and the other about logical consequence. The strongest version of the assumption about truth is that every sentence of the language fragment [the prelogical language] should be assigned the value true or false but not both. The second assumption is that a set of sentences ( is a logical consequence of the set of sentences ( if no matter what values are assigned to the members (, (, some member of ( is true when every member of ( is true (311).

These conditions amount to saying that the prelogical language must consist of consistent sentences with a determinate truth-value, and that we cannot derive contradictions. Hacking’s two conditions are necessary (although perhaps not sufficient (Peacock, 1981)) for his program, since otherwise he could not introduce the logical connectives. The connectives are defined in terms of relations between the elementary sentences, where the sentences themselves are understood as taking only one truth-value. But then it can easily be seen that Hacking has characterized the prelogical language in terms of logic. Indeed, Hacking has invoked the scheme twice. Clearly the latter assumption is one about logic, since it puts constraints on deduction. But so too is the former assumption, the one which Hacking describes as being about truth. Hacking has already built a certain amount of logic into the “prelogical” language in his insistence that statements must be either true or false, but not both. This is simply a surreptitious way of using logic to define the “prelogical” language. This may be evidenced by the fact that building these assumptions into the prelogical language precludes certain logics applying to these statements; e.g., three-valued logics are precluded by the insistence on assigning true or false to a statement, and dialethic logics are precluded by the dismissal of true contradictions from the language. How could a prelogical language be incompatible with some logics and not others? The answer is that it cannot. Not only has Hacking used logic to describe the prelogical language, he has used a particular logic to describe this language. Thus, one need not be that amazed when Hacking is able to derive classical logic from his characterization of the prelogical language, since he has built some of the central tenets of classical logic into the “prelogical” language right from the start. Which is to say that the scheme has been used to characterize the content.
 Hacking is not able to describe the prelogical language independently of the scheme.
 Hacking’s own definition of logical constants, quoted above, demonstrates the point nicely: “A logical constant is a constant that can be added to any language of a certain sort.” As we have seen, however, the “certain sort” of language that Hacking has in mind is a language that embodies a certain amount of a certain type of logic, namely, much of what is called ‘classical logic’.

The Epistemological Argument

We may begin our epistemological argument by reflecting on something that ought to be of serious concern for the linguistic empiricist: the law of noncontradiction is a universal law:  it applies not only to other linguistic truths, e.g., ‘no bachelor is married’, but also to empirical or factual truths. The fact that the law of noncontradiction applies to linguistic truths is perhaps not of great moment. It might be argued that “our determination”, to invoke Ayer’s phrase, to use one set of symbols—those associated with the law of noncontradiction—spills over into our determination to use another set of symbols—‘bachelor,’ ‘unmarried,’ etc.  But the fact that the law of noncontradiction applies to factual truths should be of some concern for the linguistic empiricist, since it appears there is an intimate connection between linguistic truths and factual truths. Consider an example. The page enters the room and announces that ‘Hölderlin is dead’. Given that the announcement is true, it seems that the law of noncontradiction allows us to infer other factual statements, e.g., it is not the case that the statement ‘Hölderlin is alive’ is true. In other words, it seems that the law of noncontradiction yields a priori knowledge about the nature of the world. The natural response for the linguistic empiricist is to point out that no additional information about the world was in fact gained in this example, since it follows from what we mean by ‘Hölderlin is dead’ and ‘Hölderlin is alive’ and the law of noncontradiction, that it is not true that ‘Hölderlin is alive’. Ayer might argue that this realization is not a discovery about the nature of the world, but merely one about language, i.e., it is a discovery that results from “our determination to use symbols in a certain fashion.”

However, the problem is not so easily dismissed. Suppose two pages enter the room and simultaneously shout, the one ‘Hölderlin’s hair is completely blond’ and the other, ‘Hölderlin’s hair is completely red’. The king wisely muses to himself that it is possible that both pages are mistaken, but it is not possible that both are correct. But how does the king know this? Both statements look like pure factual statements, so one might think that the empiricist ought to consider it an empirical matter whether none, one or both of the statements are true. The obvious retort from the linguistic empiricist is that it follows from what is meant by these statements, and the law of noncontradiction, that both cannot be true.
 But how does the king know that the law of noncontradiction does not in fact operate as a form of censorship cutting off from him important facts about his kingdom? Perhaps, the king muses to himself, if the laws were abolished then he would have better insight into the state of his nation. Of course the law is beyond the sphere of royal influence, since, we are assuming, the law is unrevisable. The law of noncontradiction is a law that puts constraints on the manner in which empirical statements can be reported as true in a language, which raises the skeptical question whether this law might cut us off from important truths about the world. 

To put the point in a slightly different manner, it seems that linguistic empiricists have made a retreat from their initial position. For it will be recalled that the theory states that factual truths are true in virtue of some relation to the world. Linguistic truths, on the other hand, are true in virtue of some features of a language. But this characterization is not entirely accurate: it seems that the truth of factual statements is determined not only by the relation of correspondence, but also by logical relations with other factual statements. For it is possible to make inferences about the truth of one factual statement on the basis of another, without any further appeal to facts about the world. The king, after all, can infer that one of the pages is mistaken without leaving his royal chambers.

To meet the skeptical challenge we will argue that the linguistic empiricist is faced with a familiar dilemma: Either linguistic empiricism does not appeal to the idea of a prelogical language or; it is asserted that empirical or factual statements are part of a prelogical language. So if the former horn is grasped the question arises whether the logic relations among the empirical statements—including the law of noncontradiction—distorts the (putative) mind and language independent reality. This is because statements of fact will have this noncontradictory structure, i.e., they will have deductive relations among one another. This view of logical structure employs the “by-product” metaphor of logic. That is, logical truths are merely a by-product of the structure inherent in our factual statements. If logic is a by-product then, as we have just seen, the question arises whether the logic that produces this by-product—the logical relations among factual statements—distorts the world in itself. But this is precisely the epistemological question that the linguistic empiricist’s fact/logic distinction was supposed to avoid. If the latter horn is grasped, then, the linguistic empiricist must confront the difficult task of saying what the factual component of a statement is, independent of its logical relations. For embracing this lemma presupposes that there is some notion of the factual content of a statement that can be factored out from the logical structure of our conceptualizing. This view employs some version of the “grid” metaphor. Factual statements are prelogical, that is, “logic free”, or “logically neutral”. Logic is a grid that is placed over these sentences to organize them. If conceived in this manner then the question of whether we can make sense of the notion of a “logic free” language fragment cannot be avoided. So, both metaphors suggested by this dilemma utilize the scheme/content distinction. Either, the scheme of logical laws is said to be a by-product of the factual part of our language, the content; or, the logical scheme is something that we place over the content, the factual statements. As we saw in connection with our discussion of Hacking, if the scheme/content distinction can be made in an appropriate manner then the problems raised against these metaphors might be avoided. What this means is that the linguistic empiricist will be forced to answer in the affirmative to (at least) one of the following questions:

(i)  Can we say what the content is without invoking the scheme? 

(ii)  Can we say what the scheme is without invoking the content? 

Let us take these in turn.

 
As we have said, in order to answer the skeptical question it must be demonstrated that the purported prelogical language is “logic free”, or “logically neutral”, i.e., that deductive logical relations reside solely in the scheme; but the difficulty is to say what content is left in a language without logic. Hacking suggests, by way of example, that “this is black”, said pointing at this letter ‘r’, is an instance of an elementary sentence (289). But if the prelogical language is “logically neutral” then it cannot be said that the truth of the sentence “this is completely red”, said while pointing at the same letter ‘r’, is logically ruled out given the former sentence. It is hard then to say what the meaning of sentences like “this is black” is, if it does not logically rule out certain other descriptions. If descriptions really are logically neutral then no description can logically preclude any other description. A similar point can be made about reference. If reference really is logically neutral then the prelogical language cannot in principle preclude statements such as ‘r’ refers to this black letter ‘r’ and this same ‘r’ refers to this completely white letter r. The mystery, then, is how both sentences could refer to one and the same object, at the same time, in the same respect. The prelogical language cannot rule out reference to this (alleged) contradictory object. It seems that as far as the prelogical language is concerned, both sense and reference might have any number of contradictions. 

The problem here is not an empirical or inductive one. If someone said to us, “In the next room is a letter ‘r’ which is completely black, completely white, completely yellow, and completely blue.” We would not need to observe this ‘r’ in the next room to see that it is false that it is completely black, completely white, completely yellow, and completely blue. It is not merely a good inductive bet that it is false that it is completely black, completely white, completely yellow, and completely blue. Rather, we know by the very meanings of these expressions that it simply cannot be that something is completely black, completely white, etc., at the same time in the same respect. We are likely to insist that part of what we mean by such expressions is that they logically preclude one another. We would be at a complete loss to say what such statements meant if they really did not have such logical relations. But of course, herein lies the problem: it seems that logic has infected the so-called elementary sentences or prelogical language. Logic goes “all the way down” even to our empirical statements about the world.

The moral that seems to emerge from these reflections is that if logic is factored out of the factual statements, then our grasp on what these sentences means seems to evaporate. The very notion of description seems to melt away if we cannot say that by the very meaning of some description it is logically incompatible with some other descriptions—something we would have to deny if descriptions really were logically neutral. The same holds for reference. A prelogical language cannot dismiss the possibility of reference to contradictory objects. But then it is not clear what we are referring to, if anything, in such instances.

This leaves the linguistic empiricist in a bind. For if the meaning of factual statements can be restored only by factoring back in logic then we have not been told what the meaning of the content is independent of the scheme. And, of course, if logic is factored back in, then the question arises whether the grid of logic, when “placed over” the factual component, distorts the true nature of the world in itself. Obviously once the grid is placed over factual statements then reference to “possibly” contradictory objects is prohibited; but at a price, viz., this formulation does not allow us to circumvent the question of whether logic might not act as some sort of censor—cutting us off from important truths about the mind independent world.

Perhaps it will be easier to characterize the scheme (i.e., to answer question (ii)). Certainly this sort of strategy seems more sympathetic to a theorist like Hacking. Recall that Hacking says “it is a virtue of my demarcation that it enables one to characterize the logical constants without being forced to say what is on the other side of the dichotomy.” Thus, Hacking’s explication of the meaning of logical truths looks like just the ticket—given that we are not trying to characterize the prelogical language, but merely the scheme—in which case the prospects for the linguistic empiricist look a little rosier. 
 

However, it was argued that the proponent of the scheme/content distinction has to meet two conditions: one was to provide a characterization of at least one half of the distinction which can be described independently of the other; and, secondly, to assure the skeptic that there is some proper subset of language on the other side of the distinction, at least in principle. But it seems now that the linguistic empiricist has no way of assuring us that there is some proper subset of the language that is prelogical. As we have seen, we have no notion of descriptive or referential sentences divorced from logical structure. In other words, it seems that language in its entirety is assimilated to the scheme side of the distinction: the scheme embodies that part of language which has deductive logical relations, but no sense can be made of the idea of a language fragment which does not have logical relations. Even Hacking’s example of an elementary sentence, “this letter ‘r’ is black”, would have to be subsumed on the scheme side, since its meaning allows us to make any number of deductive inferences, e.g., this letter ‘r’ is extended, that it is false that it is red, white or blue. On this formulation the logic/fact distinction is epistemologically vacuous, since it cannot be intelligibly asserted that there are any prelogical facts.

To summarize, the fact that logical laws apply not only to other linguistic truths but also to empirical statements about the world raises skeptical worries about how we can know whether logical laws do not serve as a form of censorship cutting us off from the truth about the mind independent world. Such epistemological worries force the linguistic empiricists to attempt to hive-off a prelogical subset of language; but, no sense can be made of an epistemologically relevant logic/fact distinction, and the attendant metaphors of “grid” and “by-product”, which can save linguistic empiricism. So, if we know a priori that at least one logical law is true, then we know that empirical statements must conform to this law, in which case we know something a priori about the world: we know that this law truly describes the world, that the law does not distort the true nature of reality. What this means is that so long as we know a priori the truth of at least one logical law, empiricism is false, for then we know something a priori about the world. 

The Semantic Argument

The semantic argument turns on the question, “What (if anything) is the relation between our understanding of the meaning of logical laws and the meaning of empirical statements about the world?” We will argue that there is an intimate relation between the two, and that linguistic empiricism cannot explain how such a relation is possible. One view, and, as we have said the one most congenial to linguistic empiricism, is that the meaning of logical laws is irrelevant to the question of the meaning of empirical statements. This idea may seem plausible when thinking along the following lines. Imagine a classical and dialethic logician are asked what possible truth values might be assigned to the following sentence:

CS: There was a dinosaur in this cave and there was not a dinosaur in this cave.

The classical logician might argue that CS is false under any circumstances. A dialethic logician might argue that, if 65 million years ago a dinosaur happened to stand halfway into the entrance to the cave (and no further), then CS might be true as both conjuncts might be true. The ensuing debate between the classical and dialethic logician over the interpretation of CS is often thought to revolve solely on the question of how logical constants are to be interpreted. The classical logician might claim that by simply grasping what is meant by ‘and’ and ‘not’ we will see that CS cannot be true. A dialethic logician might argue for a more “flexible” interpretation of the logical constants such that both conjuncts might be true under certain circumstances. Similar sorts of considerations might govern a dispute between a verificationist and a classical logician over the following sentence:

DS: There was a dinosaur in this cave or there was not a dinosaur in this cave. 

Given the classical understanding of the logical connectives, the classical logician would argue that DS is true. A verificationist might reason that, since there is no effective proof procedure for establishing which of the disjuncts of DS is true or false, DS’s truth-value is indeterminate (or that DS is not a truth-candidate). Naturally, then, the verificationist and classical logician will want to discuss how ‘or’ ought to be interpreted. So, thinking in these terms then we are sometimes invited to believe that these debates are concerned merely with the meaning and interpretation of the logical constants; in which case, it seems that the meaning of logical laws is irrelevant to the question of the meaning of empirical statements. 

However, it is clear the debate runs much deeper than this. If it were the case that the debate concerns just the logical constants, then there does not seem to be any particular reason why the classical, dialethic and verificationist logician ought to disagree about the meaning of empirical sentences about the world which do not contain logical constants. Consider, for example:

S: There was a dinosaur in this cave.

S looks like a purely factual statement that ought to float free of the dispute among the logicians, since it does not contain logical constants.  Yet the classical, dialethic and verificationist might have different views about the meaning of S.  This follows trivially from the assumption that two sentences differ in their meaning if they are true under different conditions or false under different conditions. That is, it is at least a necessary condition for ‘sameness of meaning’ that, if two sentences, S, T, differ in their truth conditions, then, S and T differ in their meaning. To put the point yet another way, translation requires (at minimum) the preservation of truth conditions between target language and home language: if T is an adequate translation of some sentence S, then T must have the same truth conditions as S. Having said this, it is easy to see that S may actually be ambiguous when we ask about the truth conditions that each of the logicians might ascribe to S. In certain circumstances the classic and dialethic logician might differ on the truth conditions of S (as uttered in their respective languages) as for example when a dinosaur stands exactly halfway in the cave. The dialethic logician in this case might assign both ‘true’ and ‘false’ to S, whereas the classic logician would resist this assignment of truth-values. So, it is clear that S cannot mean the same thing when uttered by the classical and dialethic logician. The classical and verificationist logician too will interpret S differently. If there is no effective procedure for verifying S, then S is not a truth candidate according to the verificationist, a fortiori, it cannot share the same truth conditions ascribed to S by the classical logician.


It is perhaps no surprise at this stage to discover that there is a close association between our understanding of the meaning of logical laws and the meaning of empirical statements. The difficulty for the linguistic empiricist is to explain this intimate connection. We will argue that the only possible explanations are closed to the linguistic empiricist because it would mean its collapse into either radical empiricism or linguistic Kantianism.

To see our way to this point let us look again at our analogy from the philosophy of science. We noted above that the instrumentalists’ view of science came under attack (in part at least) because it adopted a problematic form of the scheme content/distinction. One idea that figured prominently in this attack is that the meaning of observational terms like ‘mass’ are intimately connected with the meaning of a general theoretical framework. The idea, familiar from the writings of Kuhn, Feyerabend, (et al.) is that terms like ‘mass’ may mean one thing in a Newtonian framework, and another in an Einsteinian framework; because such terms are partially defined by their relations within the general framework—this view sometimes goes by the name ‘meaning holism’.  One moral sometimes drawn from meaning holism is that scientific language cannot be neatly divided into a part that refers to the world, and a part that does not. If meaning holism is correct it presents real problems for instrumentalists, for then either the view that theoretical frameworks can be chosen on the basis of non-empirical considerations must be abandoned, or else realism about the world must be abandoned. To take the former route, as many philosophers of science have done, means adopting a more encompassing form of empiricism: not only is observational language to be understood as being about the world, but theoretical language is also said to be about the world. This view does not force abandonment of either realism or empiricism, rather, what it requires abandoning is the instrumentalists’ particular brand of empiricism and realism that says that theoretical frameworks may be adopted for non-empirical reasons. The latter option is to say that, since non-empirical considerations enter into the decision of which framework ought to be adopted and the meaning of observational terms is intimately intertwined with the framework—a view sometimes attributed (perhaps incorrectly) to Kuhn—we must adopt idealism. The idea is that, if the decision about which framework to adopt is not ultimately adjudicated in terms of empirical observations, then it looks like the suggestion is that it is, in some sense, up to us whether we live in (say) a Newtonian or Einsteinian world, for there is no way to empirically adjudicate between these competing frameworks because observational language is also party to the dispute. To draw the moral of the analogy then, linguistic empiricism is like the instrumentalists’ view in science; and, meaning holism in connection with logical laws forces linguistic empiricism to make a similar choice: to adopt a more encompassing empiricism and realism that includes a realism and empiricism about logical laws, i.e., radical empiricism; or, to adopt a form of idealism. Let us take these in turn. 

Given, as we argued above, that meaning holism is true of logical laws—the meaning of our logical language is intimately interconnected with the descriptive part of language—it is certainly understandable why an empiricist might be tempted to think that logical laws are themselves empirical, just as meaning holism in the philosophy of science motivated the move to extending realism and empiricism to theoretical language. At least a partial move in this direction is permitted by our understanding of linguistic empiricism, for it will be recalled that we allowed that linguistic empiricism is compatible with the view that some logical laws are empirical; so in the specific cases we discussed—the classical, dialethic, and verificationist logic—we have not ruled out the appeal to empirical considerations. Whether empirical results could be used to adjudicate between these competing theories is a difficult question; it is hard to imagine, for example, some sort of “crucial test” to decide the issue. This question, however, is beside the point; for even if we concede that empirical considerations may offer a response in these particular cases, this cannot be the answer across the board without sliding into radical empiricism. For to adopt this view would be to claim that even the minimal principle of noncontradiction is empirical, that we might discover evidence that it might be false. But, linguistic empiricism is the view that at least one logical truth is a priori knowable, hence the linguistic empiricist cannot adopt this as a general response.

Given that meaning holism extends even to logical laws, and the apriority of at least one logical law, then the equivalent in our analogy is if we knew a priori the truth of at least one scientific framework, e.g., imagine we knew a priori that Einsteinianism is true. Given meaning holism about scientific language the difficulty for empiricism is obvious: not only would we have to renounce empiricism about theories (because we know a priori the truth of at least one theory), but also empiricism about observational language, because there would be an ineliminable theoretical (and thus a priori) element in all the observational language of Einsteinianism. If meaning holism is correct, there would be no way to factor out the contribution of the a priori knowable framework to the observational language to arrive at some “pure” meaning in the observational language. Similarly, if meaning holism extends to logical laws then there is an ineliminable a priori element in our empirical statements about the world. There is no way to factor out the contribution of logical laws to empirical language about the world to arrive at some “pure” empirical meaning about language of the world. 

To summarize, meaning holism extends to logical laws, and if meaning holism extends to logical laws then the linguistic empiricism cannot meet its explanatory burden, so, linguistic empiricism must be abandoned.

8. Conclusion

We suggested above that the question of whether logic is about the world has a positive and negative aspect. The positive task would be a detailed theory about what it is for logic to be about the world, the negative task is to refute the view that logic is not about the world. If the Kantian, epistemological or semantic arguments individually or cumulatively demonstrate that linguistic empiricism does not meet its explanatory obligation, then the negative task is complete. Perhaps it goes without saying that, if there is anything original about the line of argument canvassed here, it is not that the idea of a prelogical language is not viable. Dissatisfaction with this idea has a long history: David Pears (1996), for example, argues that the problematic nature of a prelogical language motivated Wittgenstein to move beyond the view articulated in the Tractatus. More recently, Hacking, as we noted above, is attuned to the problematic nature of this idea. The novelty (such as there is in philosophy) lies in emphasizing that the idea of a prelogical language is absolutely critical if linguistic empiricism is to meet its explanatory obligation. 

The three remaining theories, radical empiricism, rationalism and Kantianism (as we noted above) for all their differences are agreed on at least one thing: logic is (in some sense) about the world. As we noted as well, these theories may well have quite different accounts of ‘the world’ and the ‘aboutness’ relation. But given that logic is in some sense about the world, what we must conclude is that the philosophy of logic must figure centrally in any systematic account of our knowledge of the world. This is not asserted simply from the fact that logic is about the world. At best this would entail that logic must be considered alongside other departments of knowledge that are about the world, e.g., physics, biology, economics, etc. Rather, what makes logic central is its ubiquity—even so-called elementary sentences are “pregnant” with logic—they have deductive relations with one another. So a systematic account of our knowledge of the world is dependent upon the completion of the positive program, and how this program is completed may have radical consequences for our understanding of our knowledge of the world, including our knowledge of planetary characteristics in NGC 5128.
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� I mean ‘naturalism’ in its ontological sense: there are no extramundane forces or beings, and so, a fortiori, no such entities that might be invoked to explain our knowledge of distant reaches of our universe. It is perhaps worth noting that the assumption that we have a priori knowledge is consistent with at least some understandings of ‘naturalism’ taken in its epistemological sense. After all, as is often noted (Maffie, 1990), there appears to be a continuum of possibilities between the purely a priori epistemology of Descartes, (or at least attributed to him), and the thoroughly empirical epistemology suggested by Quine (1969) and Kornblith (1994). To this end, Maffie distinguishes between ‘unlimited naturalism’ and ‘limited naturalism’, (1990:281). (P. F. Strawson seems to have a similar distinction in mind in his contrast between ‘hard’ and ‘soft’ naturalism (1985:1)). Unlimited naturalism is characterized as the attempt to “fit epistemology into science” whereas limited naturalism attempts to “fit science into epistemology” (p. 283). Unlimited naturalists reject the a priori methodology of traditional epistemology in its entirety. A limited naturalist such as Goldman allows that a priori considerations are relevant at least to “foundational” issues in epistemology (1986:9).  The position advanced here, that we have a priori knowledge of the world, is consistent with at least limited naturalism.


� But for aesthetic considerations, perhaps it would be better to say ‘neo-Kantian’ because it seems pretty clear that whatever Kant’s actual position on formal logic was, it is not Kantianism. (The position described here as ‘Kantianism’ fits better with Kant’s view on ‘transcendental logic’). Kant at times seems to come pretty close to adopting the position that I describe as ‘linguistic empiricism’. But to say that Kant was a closet empiricist in not particularly original. Cf. Hegel’s remarks (1975) on Kant. On how the epistemology and metaphysics of logical truths affect Kant’s Copernican revolution, see my…


� Putnam (1983b: 8-9) suggests that Quine “…was the first philosopher of the top rank both to reject the notion of apriority and at least sketch an intelligible conception of methodology without apriority.” Putnam does not say why Quine as opposed to Mill merits this description.


� Putnam (1983a:101). Aristotle attributes to Heraclitus the view that “all things are true and all are false,” Metaphysics 1012a. Aristotle rejects this view at 1012b.


�� Some may think that ‘unrevisiable’ should actually be part of the content of  ‘a priori’, certainly this seems to be Kant’s understanding. The question, although important, does not matter for present purposes. 


� For example, Quine famously once asked: “Revision even of the logical law of the excluded middle has been proposed as a means of simplifying quantum mechanics; and what difference is there in principle between such a shift and the shift whereby Kepler superseded Ptolemy, or Einstein Newton, or Darwin Aristotle?” (1951: 34).


� We will often use the expression the ‘linguistic theory’ as a short form for the ‘linguistic theory of the a priori’. 


� Obviously sentences of the form ‘not-P’, e.g., ‘X is not a raven’, might be thought to be a better candidate for exclusion given that it has the logical operator ‘not’ embedded. Notice, however, this choice of which candidate to exclude does not follow from the criterion of ‘no deductive relations’. 


� Idealists—or at least those who are sometimes categorized as idealists—use a variety of concepts (or metaphors) to describe the relationship between mind (or language) and the world. I have adopted the Kantian ‘constituting’ relationship, but others might do just as well, e.g., Putnam’s (1981) claim that “the mind and world jointly make-up the mind and the world, or Goodman’s (1978) ‘world-making’ or Hegel’s (1896) identity claim: (“The real is the rational and the rational is the real”). These differences may well be important, but for our purposes, we will assume that realists will want to reject all of them. 


� If we are correct in saying that rationalism offers an alternative to both—accepting a priori knowledge of the world but accepting the world’s mind independence—then linguistic empiricism and linguistic Kantianism are not contradictories. 


� I have dropped the word ‘empirical’ from the quote here because I take it that Ayer means simply ‘world’ or ‘language independent world’. If not, then his claim looks to verge on the trivial: if the ‘empirical world’ is the world known empirically then of course nothing about the empirical world is knowable a priori. 


� I am using ‘fact’ here as short for ‘empirical statement about the world’. 


� Wittgenstein makes similar assumptions about the nature of the prelogical language. For instance, the semantics of the logical connectives are provided by truth tables in the Tractatus. But the manner in which these tables are supposed to be constructed prohibits adopting certain logics. For example, as is often observed, Wittgenstein’s tables require both noncontradiction and bivalence, which again prohibits para-consistent logics and three-value logics. How can the constituents of these tables, the sentences of the “prelogical” language, be logically incompatible with certain logics? The answer is that they cannot. Wittgenstein’s prelogical language is not “prelogical” but embodies a logic, namely, classic logic.


� It has been suggested to me by Peter Menzies that Hacking is concerned only with showing that there is a "prelogical language” in the sense that it is possible for a language not to contain any logical operators, and not with the idea of a “prelogical” language in the sense of one which floats free of any particular logic. Of course if this is so then I have seriously misconstrued Hacking’s theory. As noted in the text, Hacking seems to me to be ambivalent as to whether there is a prelogical language in the second sense—recall the hourglass metaphor. If Hacking is only concerned with a prelogical language in the first sense I do not see how this would be particularly epistemologically relevant. But of course Hacking does think that his discussion is epistemologically relevant—see for example his discussion of Kant. It might be relevant to emphasize here that I chose Hacking’s formulation, as opposed to say Ayer’s, because Hacking, in my opinion, has provided by far the best attempt to make sense of this idea.


� Of course the statements are only contraries, but surely we think we can easily derive a contradiction: 


Suppose X’s hair is completely blond and completely red. If X’s hair is completely red then it is not completely blond (at the same time in the same respect). So, X’s hair is not completely blond. 


� Wittgenstein’s truth tables might be an alternative means whereby one might find articulation of the scheme. 


� As the discussion in the introduction indicates, there is a third possibility here, rationalism. For exegetical reasons we will neglect this possibility—it does not fit well with the analogy from the philosophy of science discussed below.
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