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       Unifying the Fictional*
“A model is a work of fiction(. There are the obvious idealizations of physics – infinite potentials, zero-time correlations, perfect rigid rods, and frictionless planes. But it would be a mistake to think entirely in terms of idealizations of properties we conceive of as limiting cases, to which we can approach closer and closer in reality. For some properties are not even approached in reality. They are pure fictions.”







   Nancy Cartwright

“I am clear that [the philosophy of mathematics] would have to be a fictionalist account, legitimizing the uses of mathematics and all its intratheoretic distinctions in the course of that use, unaffected by disbelief in the entities mathematics purports to be about.”







     Bas van Fraassen
“At the end of the day, of course, some general account must be given of the imaginary objects of both ordinary fiction and scientific modeling.”








      Peter Godfrey-Smith
1. Parmenides’ rule
Fictionalisms of varying stripes have been having a good innings of late.
 Not only have literary fictions enjoyed a robust philosophical revival,
 but fictions in non-literary settings – in science and mathematics, in law and  ethics, in epistemology and metaphysics – have started to attract some talented philosophical attention.
 There was a time when literary fictions were all that fictionally-minded philosophers much cared about. Logicians and philosophers of language cared about reference, truth and inference in fictional texts, and aestheticians cared about how stories link up with us and the rest of the world representationally, depictively, expressively, emotionally and poetically. It is typical of philosophical enquiry not to nail the objects of its interests to some one universally agreed upon theory. The logic and semantics of literary fictions are no exception. Although some theories are better known than others, fiction has evinced a substantial and rivalrous multiplicity of theoretical accounts, and with them the inevitable question as to whether the means exist to adjudicate this rivalry in a principled way. 

There are a pair of fundamental ontological divides that runs through all accounts of literary fictions. These accounts are partitioned by what might be called:
PARMENIDES’ RULE: There is nothing that doesn’t exist
and the

NON-EXISTENCE POSTULATE: Since fictional objects don’t exist, no object is an object of fiction. The objects of fiction leave no metaphysical footprints.
Although philosophers of the present day show a marked general fondness for these assumptions, there are vigorous champions on both sides of these questions.
  It raises two of metaphysics’ most basic and difficult questions, and we would be happy to tarry with them awhile, had we the space required for it.  We have decided instead to side with the contemporary majority, and simply to declare for the rule and the postulate and work out the particular purposes of this essay accordingly. This is a consequential decision for our project. Not everything we will say here would be left intact if we were to abandon our assumptions. Lacking the means to give them independent defence, it is necessary to understand the theses to be developed here modulo Parmenides’ and Non-Existence. So we will be proposing a non-actualist Parmenidean approach to the analysis of fiction.
2. Unifications inter and intra
In their number and variety, Parmenidean theories of the fictional give rise to some predictable Many-One questions. Are these theories Many but not One? That is, do they exhibit significant differences about fictionality which are not reconcilable to or subsumable under a unifying theory? If so, accounts of the fictional would be subject to a radical pluralism. Are they One and not Many? That is, do appearances of significant differences evaporate in a unifying theory? If so, accounts of the fictional would be subject to a theoretical monism. Or are they Many in One? That is, is there a unifying theory which preserves the significance of at least certain differences among the particular theories it subsumes? For example, are there respects in which the subsuming theory permits the subsumed theories to be pairwise incompatible? If so, let us say that accounts of fictional yield to a moderate pluralism, that is, to a pluralism with a monistic core. In one way or another, these are questions about the unifiability of theories of the fictional, and it is this that occupies us in the present essay. We press the unifiability question without prejudice, that is, free of the presumption that the importance of the question depends on the particular answer it collects. In particular, in raising the question of whether a literary theory might be canonical for the fictionalisms of science, mathematics and the rest, we don’t presume that these ascriptions of fictionality are themselves problem-free.

The best-known philosophical account of literary fictions is the pretense theory of Kendall Walton.
 So it is also natural to ask whether this might be, with the right adaptations, the canonical theory for the other fictionality types. It is an interesting idea, and one that has attracted some backers
, but it is not the question we want to focus on here.
 Our purpose is more general.


Perhaps it is pressing things a bit to speak of the final unification of this rather sprawling family of theories of literary fictions.
 Unifications either extinguish recalcitrant rivals or absorb them into the unifying theory under the requisite reconstructions. Given the vigour with which contending theories of literary fictions are advanced, perhaps unification is too much to hope for at the present time. Even so, there is a further unification question whose correct answer might give the nod to one or other of the contending literary theories. This is the question of whether there exists a theory of fiction that unites theories of fiction of all types – fictions in mathematics, fictions in science, fictions in ethics, fictions in law, fictions in metaphysics and epistemology, fictions in literature. Our first unification question applies to theories of a given type of fiction. This is the intra-unification question. Our second unification question applies across fiction-types. This is an inter-unification question. Intra-unification includes unification by rejection. Inter-unification is unification by subsumption. For the literally minded, intra-unification by rejection is unification in name only. 

Suppose it turned out that our best shot at inter-theoretic unification were a suitably adapted theory of literary fictions (henceforth the qualification “non-actualist Parmenidian” is understood.) Suppose also ( contrary to what we ourselves believe to be true ( that the theory of literary fiction that best served the cause of inter-unification turned out to be the pretense theory. Could we not say not only that literary fictions are conceptually dominant in the class of fictions of all types, but also that in its contribution to cross-type unification, that is, inter-unification, the pretense theory also does well on the score of the intra-unification? It might be hoping for too much to think that inter-unificatory success would eliminate all conflicts among literary theories. But if it came to be thought that its inter-unificatory success gave, say, the pretense theory enough of a leg up in the more local wars of literary fictions, the rival theories might in time be given up on. And if that happened, we would have intra-unification by default. As we say, this might be unification in name only. Even so, whether or not it is, we ourselves are of the view that prospects for the intra-unification of literary fictions are far from good.

We see, then, that unification questions come with varying scopes. Is there a best theory of fictions of kind K in which what previously were taken as conflicts are now removed? Is there a best theory of fictions of kind K, in which unification is achieved by the abandonment of rival accounts? Is there, for some K, a theory that best achieves inter-unification across all types? If so, what is the value of K? And, if so, is it a condition on K’s inter-unificatory bestness that it be the best theory of its own type? Or could we have it that the K-theory that does best across all types is not necessarily the best theory of its own type? Interesting and important as these questions are, we will give them only limited play in the pages to follow. We are here concerned with the possibility of fictional inter-unification by a theory of literary fictions. So the question that we mean to focus on is something like this:

THE CANONICITY QUESTION (FIRST PASS): Is it plausible to suppose that a minimally adequate theory of literary fictions will prove canonical for minimally adequate accounts of the other kinds of fictions – mathematical, scientific, legal, ethical, metaphysical and epistemological?

We are far from thinking that this is a clear question. For one thing, before deciding whether a literary theory of fictions could in principle unify theories of non-literary fictions, we need to get a workable grip on how best to understand the notion of unification. We begin with the unification question for literary, mathematical, and scientific fictions. As we proceed, considerations of space will shrink the literary comparison class to the fictions of science. So that is a second pair of constraints to add to the Parmenidean and irrealist ones. Not only do we press the unification question with respect to  irrealist Parmenidean theories of literary fiction, but the answer we will proffer is tailored in the first instance to fictions in mathematics and science and, in the final instance, just to science.
3. Unification in science and mathematics
Because unification has received a fair amount of attention in the philosophy of science, we needn’t here give an exhaustive review of the pertinent literature.
 Margaret Morrison’s Unifying Scientific Theories (2000) is of recent importance and well-worth a glimpse. Still, Maxwell’s unification of electromagnetism and optics:

Did it consist in a reduction of two phenomena to one, or did it involve an integration of different phenomena under the same theory, that is a synthetic unity in which two processes remained distinct by characterizable by the same theoretical framework? That is, did the theory show that electromagnetic and optical phenomena were in fact the same natural kind, hence achieving an ontological reduction? Or did the theory simply provide a framework for showing how those processes and phenomena were interrelated and connected? The answer is that it did both (Morrison, 2000, p. 107).  

It is interesting to note that electrical and magnetic processes are not reduced to one electromagnetic force; they remain distinct processes, and Maxwell’s theory shows a remarkable interrelationship between the two:

[W]here a varying electric field exists, there is also a varying magnetic field induced at right angles, and vice versa. The two together form the electromagnetic field. In that sense the theory unites the two kinds of forces by integrating them in a systematic or synthetic way (Morrison, p. 207). 
As Morrison shows, more often than not unification need not entail a straightforward reduction of one type of entity to another, but a “synthetic integration” of two or more kinds of processes under a single theoretical framework that exhibits a certain crucial interrelationship between them.
  So let us call this pattern “synthetic unification”. 
A further type of unification is one in which two entities are “reduced” to one single structure: this may be called “reductive unification.”  In both cases, different domains of phenomena are brought together under a single framework that exhibits some interrelations between them thus capturing some basic structural similarities. It is the discovery of these interrelations that permits the unification.  In the case of theories of literary fiction, a unifying theory would show the common properties of fictionhood that different instantiations of literary fictions ought to share, and the same would hold for a theory that unified literary and scientific and mathematical fictions. In more abstract terms, a unifying theory would show the conditions for fictionality that any fictional object would satisfy. 

 
Besides the unifications proposed by philosophers of science, some of the best examples of unification can be found in mathematics. These are unifications wrought by formal relations between the structure of languages.  When one thinks of some of the great unifications achieved or tried – say, Descartes’ successful unification of algebra and geometry, Frege’s and Russell’s failed unification of logic and arithmetic, Stone’s successful unification of Boolean algebra and topology
 ( they have a common feature. Call the theory (or theories) that the unifying theory unifies the absorbed theory (or theories). Then the point at hand is that when unification is achieved there exists a content-preserving mapping of the language of an absorbed theory to the language of the unifying theory. It is no easy thing to master the complexities of such mappings. But the basic idea is clear enough for present purposes. Taking analytic geometry as an example, everything you can say in the language of standard geometry you can say in the different language of analytic geometry. Such mappings call to mind Russell’s notion of a minimal vocabulary.
 M is a minimum vocabulary if and only if M is a set of expressions every one of which is definable in M. Then M is a minimal vocabulary for a theory T if and only if M is a minimal vocabulary and every expression of T’s vocabulary that is not in M is definable in M. Accordingly we say that since analytic geometry unites standard geometry and algebra, analytic geometry provides a minimal vocabulary for standard geometry and algebra. Similarly, if logicism were true, logic would provide a minimal vocabulary for arithmetic. These mathematical examples share a common unification pattern with the physical example above. A unifying theory displays interrelations – structural similarities ( between two theories in such a way that the latter are brought together in or absorbed by a single framework.

          We take it as given that even cursory attention to these examples reveals important differences. Descartes’ analytic geometry is a nonconservative re-working of ordinary geometry and algebra. There are theorems of the unifying theory that aren’t derivable in the other two (note 13).The same holds of the Stone unification (note 13). These are unifications involving three theories, not two. Analytic geometry is a theory that unites non-analytic geometry and algebra. Stone’s unification is a theory that unites Boolean algebra and topology. They are cases of non-reductive unification, as in the Maxwell case. This contrasts in an interesting (and somewhat equivocal way) with the Frege-Russell logicistic unification of arithmetic and logic. It is a reduction of one theory (number theory) to a second (the pure theory of formal deduction). It is a conservative working up of arithmetic in logic, a case of reductive unification. On the face of it, only two theories are in play here.


Interesting as these questions are, it is easy to see that the unification by analytic geometry of ordinary geometry and algebra meets a minimality condition on inter-unification. It is that the theories involved in the unification be, so to speak, equal partners.  The same is true of Stone’s unification of Boolean algebra and topology, and interestingly, of Maxwell unification of the electric and magnetic fields. Conservative unifications also satisfy the condition, as with the absorption of arithmetic by logic. In these and like cases, the theories brought together by the unification were equal partners beforehand.
 So, in a sense, the Stone unification of logic and topology is a case of ‘synthetic unification’, and the Frege-Russell unification of arithmetic and logic would be a (failed) case of ‘reductive unification’. 

       For philosophers and logicians canonicity is a property of language. Quine raises the question of whether a particular language could be canonical for all science, especially physics. He is asking whether anything sayable in the language of physics could be said without relevant loss in a suitably interpreted first order language. An affirmative answer would assert the existence of a content-preserving mapping from the one language to the other. It is clear at once that our canonicity question, our unification question, is not one that asks for a mapping from the language of science or mathematics to the language of literary fiction. No one in his right mind thinks that population genetics, with its fiction of infinitely large populations, or the mechanics of frictionless surfaces, map in a content-preserving way to The Hound of the Baskervilles, or Tess of the d’Urbervilles. It is not true (to say the least) that the sentences of population biology are re-expressible without loss in these stories, or any. This leaves us oddly positioned. In asking the unification question for fiction, a quite standard theoretical understanding of the concept unification is not available to us. To press it into service here would be laughable. So what do we think we are asking when we ask this question of fiction?

4. First level and metalevel unification

Part of the answer is that the unifications discussed just above are first level unifications. They link first level theory to first level theory in the requisite ways. The theory that tells us that the idealizations, abstractions and stipulations of population biology or physics are fictions isn’t population biology or physics. The sentence “Populations are infinitely large” is a sentence in the standard model of population biology. The sentence “Infinitely large populations are fictions” is not. It is not science but the philosophy of science that tells us that the infinite population idealization is a fiction. Similarly, it is not the Holmes stories that tell us that Holmes is a fiction. This is done in ways external to the story. It is a judgement imposed by a correct understanding of Doyle’s texts, none of which say or imply that he is.
 Equally, when a theorist offers an account of what it is for Holmes to be a fiction, this is not something achieved by the stories but rather by a philosophical (or other) theory of fictionality. The unification question for fiction is a metalevel question. It asks whether, for philosophical theories of mathematical and scientific fictions and philosophical theories of literary fictions, there is a unification that absorbs the former in the latter in the requisite way. In the case of science, the unification issue is whether that part of the philosophy of science that deals with scientific fictions maps to a philosophical theory of the fictions of literature. Similarly for mathematical fictions. Does the requisite part of the philosophy of mathematics map in the requisite way to the philosophical theory of literature?  


Metalevel unification questions are difficult enough in their own right. They are made all the more so in the present case by the following two factors. Jointly they would appear to constitute an asymmetry problem for our unification task.

(1) There exist philosophical theories of literary fictions that display

significant levels of comprehensiveness and analytical depth. In other words, they are robust theories. Philosophical theories of scientific and mathematical fictions are by comparison theoretically thin.

(2) There are issues probed by philosophical theories of literary fictions that have

      no counterpart in philosophical theories of science and mathematics.

We consider these briefly in reverse order. Let us say that any philosophical theory of literary fictions eligible for consideration of its unifying potential with respect to science and mathematics would at least encompass the requisite parts of a semantics and a theory of knowledge. In the interests of space, we shall confine our remarks to semantics.


A semantic theory of literary fictions is, at minimum, a theory of reference for the singular terms of fiction, a theory of truth for fictional sentences, and a theory of  inference with fictional sentences as inputs. We may take it as given that, in at least one established sense of the word, a semantic theory of literary fictions yields a principled understanding of the concept literary fiction.


It will not have gone unnoticed that in the foregoing paragraphs we have given precedence to literary fictions, and we have flirted with the idea that the unification question for fiction is whether there is some appropriate sense in which a theory of literary fictions might turn the trick for the unification of all fictions. It is time to ask if this is a justified precedence. 


In matters fictional, there is – as is said by lawyers in the common law tradition – quite a bit of case law surrounding the literary cases, but quite a bit less of it with regard to the fictions of mathematics and science. It is quite true that there is a lot of case law affecting scientific laws (which some philosophers regard as fictions), scientific idealizations and abstrata (which some philosophers regard as fictions), and  mathematical objects, or particular classes of mathematical objects (which some philosophers regard as fictions). But, contrary to what we suggested right at the beginning, what we do not have thick and fast on the ground are explicitly developed semantic theories of the fictionality of such things. Missing are analyses of sentences in the form “x is a fiction of science iff (”, “( is a true fictional sentence of mathematics iff (”, “n names a fictional object iff (,”  and so on. Notwithstanding the important work of philosophers of mathematics and science, including a number of this volume’s authors, we don’t see much evidence of semantic theories of a sort that would, in the manner set out above for the literary case, constitute analyses of the concepts of mathematical and scientific fiction.

So, then, we take it as wholly explicable that ascribers of fictionhood to mathematics and science look to theories of literary fiction for guidance about how to understand their own ascriptions of  (as Frigg has recently done in the case of Walton’s pretense theory).

5. Teeter-totter problems. 

All of this makes for a teeter-totter problem. A teeter-totter problem occurs when one of the teeterers (or is it totterers?) lacks the heft to lift the other party off the ground. In the present context, it is troublesome in two ways.

· Suppose that the unification question were whether literary semantics could be canonical for semantic theories of non-literary fictions. If there aren’t any semantic theories of non-literary fictions in the same sense as there clearly are literary fictions, then the unification question is moot.

· Relatedly, even if the only thing that would-be unificationists have in mind is that the concept of a non-literary fiction bears a non-trivial resemblance to the concept of a literary fiction, that question is also moot. At least, it is moot if the specification of the concept of non-literary fiction, like the specification of the concept of literary fiction, is what a semantic theory of the fictional provides.

The metaphor of hung-up teeter-tottering is especially apt. When, in the context of real teeter-totters, a hang-up occurs, it leaves one party anchored to the ground and the other party haplessly up in the air. One might say that the party who is trapped aloft is not a load-bearing participant in the teeter-tottering project. In this same vein, in the absence of theories that specify it, the concept of non-literary fiction is a non-load-bearing participant in the unification project. 


Still, for all its intuitive appeal, we should be careful not to overstate the teeter-totter point. A standard question for philosophers of mathematics is what the quantifiers commit us to in the ontology of mathematics. An idea from philosophy of science is that the legitimacy (and on some, accounts, the meaning) of the fictional sentences of science are fixed by the network of inferences in which these sentences have essential occurrence.
  The ontological commitment question for quantifiers is about as semantic as questions get; and there is a whole literature on inferential semantics.
 What, then, constitutes the asymmetry between philosophical theories of the mathematical and philosophical theories of the literary? Is there really an asymmetry here? Yes. It is an asymmetry with regard to a semantics of fictionality. What these semantic treatments (or treatment-schemata) are treatments of are the idealizations or abstractions of mathematical or scientific theories. They are not semantic treatments of the concept of fiction. It is one thing to call ideal objects fictions. It is quite another thing to say in a principled way what their fictionality consists in.

6. Creative thinking. 

What the teeter-totter problem suggests is the need for some creative thinking. We don’t have well-developed semantic theories of the fictionality of mathematics and science. But surely we can form some conception before the fact of what such theories would look like. Whatever the details, it is clear that our earlier stroll along via negativa has done us some abiding good. We would not want our semantics for mathematical or scientific fictions to carry the consequence that they are fictions of literature. What we want from these accounts is a treatment of non-literary fictions that sets up the question of whether there is a concept of fiction of which non-literary and literary fictions are different, and possibly incompatible, instantiations. In the language of theories, what we want to know is whether there is a common set of semantic rules of which, respectively, the semantic rules of theories of literary, mathematical and scientific fictions are different, and possibly incompatible, instantiations. Call this question Q.

An affirmative answer to this Q would tell us that the fictions of mathematics and science bear a nontrivial similarity to the fictions of literature, that infinite populations and Sherlock Holmes – but not Vulcan and not the present king of France – are alike in ways that call for similar kinds of theoretical attention. A negative answer would ratify a significant pluralism in the space of fictions.
An affirmative answer to these questions would imply a conceptual commonality for the fictional. So which is it – conceptual monism or pluralism? And, if the latter, is the pluralism radical or moderate?
7. Contra the asymmetry thesis?
At the risk of repeating ourselves, this would be a good place to discourage a possible misunderstanding of the asymmetry thesis. A reader might find himself thinking along the following lines. How plausible is it to say that robust theories admitting non-literary objects which they or others characterize as fictional do not, just so, contain (or presuppose) a semantics with respect to those objects? Wouldn’t the contrary be the case? Wouldn’t it be true that any robust theory of science such as Nancy Cartwright’s (1983), and any robust theory of mathematics such as Hartry Field’s (1980) would contain at least implicitly a semantics of its subject matter? Wouldn’t it contain a theory of truth, and wouldn’t it at least presuppose a theory of inference, and a theory of reference that could be read off from its theory of truth? Consider now the claim that these objects are fictions. Why would we not say that each of these accounts contains a semantic theory of fictions – mathematical fictions in the case of Field and physical fictions in the case of Cartwright? So isn’t the asymmetry thesis just a mistake?
It won’t work. It confuses having a semantics for things that happen to be fictions with having a semantics for what it is for them to be fictions. Consider two simplified cases. A philosopher of science may produce a full blown theory which trades heavily in objects the philosopher believes (with justification) not to exist. These include frictionless surfaces, infinite populations, pi and all the other idealizations and/or abstracta of a philosophically interesting theory. Among other things, the theory contains, implicitly perhaps, a theory of meaning for these objects. The theory discloses, among other things, how the names of these objects are used in generating the theory’s theorems. Consider now an account of literary fictions forwarded in some semantic theory of literature. Then, among other things, the account subsumes a theory of meaning for sentences about fictional objects. Certainly, the latter theory goes some way towards revealing what it is to be a fictional object and what it takes for something to be true of it. Philosophers in the older traditions of analytic philosophy would say that the semantic theory plays a role in the conceptual analysis of fictionality. On the other hand, if presented with a philosophical account of physical systems involving frictionless surfaces, and asked. “What does this theory provide a conceptual analysis of?”, a traditionally-minded analytic philosopher would say that the theory provides an analysis of the concept frictionless surface, possibly also of physical law, and indeed of a goodly swath of the other concepts of physics that enter into this theory. But he would not say that the theory in question provides a conceptual analysis of fictionality, even where the theorist expressly says this is precisely what the objects of her account are. 
Tess is chock-a-block with fictions, but it does not say what it is to be fictional. Tess does not contain its own semantics. A semantic theory of Tess will, among other things, lay down reference, inference and truth conditions for Tess and the others, and in so doing will tell you what it is to be fictional. But, as we now see, this is not what a philosophical semantics of physics tells you. It tells you what it is to be a frictionless surface. Everyone agrees that frictionless surfaces are idealizations but, we repeat, calling them fictions is saying something further about them. Not everyone agrees that frictionless surfaces are fictions. To show that they are, you need a theory that tells us that frictionless surfaces meet conditions sufficient for fictionhood. On the face of it, this is hopeless. Look as you will, you simply won’t find frictionless surfaces in any semantics of literary fictions. Of what conceivable use, then, could a theory of literary fictions be to someone who thought that frictionless surfaces were themselves fictional? And isn’t the asymmetry thesis now restored?

8. Common essence?
We begin to see more clearly what our canonicity question is trying to ask. We want in this section to find a level of abstraction at which to sketch out our basic position on the unification question. In the section to follow we will come a bit more down to earth. 
Consider theories T, T*, and T**. Let T be a scientific or mathematical theory
 some, at least, of whose commitments are to nonexistent entities. Intuitively speaking, these commitments could be objects, such as frictionless surfaces, or sentences, such as the laws of physics. Let T* be a theory of fiction. One of the functions of T is to tell us what its objects are like. It will tell us that its objects have properties P1, (, Pn. One of the functions of a theory of fiction is to lay down the conditions C1, ( Cn necessary and sufficient for an object to be fictional. Suppose now that T** is a unification theory for T and T*. Then one of the functions of T** is to establish that there are properties in the set (P1, (, Pn( which satisfy the conditions on fictionality, and that its objects possess those properties . If T* is a theory of literary fictions, then T** might be said to be a literary unification theory. It is not ruled out that a philosophical theory of physics or mathematics might contain its own unification theory T**. But typically they don’t. Philosophical theories of science and mathematics that ascribe fictionality to their objects are theories that have committed themselves to the existence of a T** with respect to some T*. But saying that such theories exist is one thing. Showing it is another.


With these things said, we now have some further clarity to bring to our canonicity question.

THE CANONICITY QUESTION (SECOND PASS): Are there Ts and a T* such that T* is a literary theory for which a T** exists?

We also have further occasion to re-think the asymmetry thesis. It is true that T* will have what T lacks, namely, an account of what it takes to be a fiction. But equally a T will have what T* lacks, namely, an account of what it takes to a frictionless surface or a physical law. We can call these differences “asymmetries” if we like. But, as we now see, it is not an especially revealing thing to say about them. Here is why. 


Up to now, we have been thinking of inter-unification as a kind of absorption. In raising the unification question for mathematics, physics and literature, we have had in mind the well-known examples of the absorption of arithmetic by logic, the absorption of Boolean algebra and topology by Stone’s unification, and the absorption of standard geometry and algebra by analytic geometry. It is only natural to ask our present question in these same terms. Is there a theory of literary fictions that absorbs mathematical and physical fictions? Just to ask it is to see that it is very much the wrong question. It is to see that a concept of literary unification that absorbs mathematical and physical fictions is the wrong thing for what interests us here. Accordingly, this gives us 

THE NEGATIVE THESIS: If the unification question for mathematics and physics is whether there exists a theory of literary fictions that absorbs them, then the answer is No.


The key to the unification question is the following assertion. As before, let T be a philosophical theory of mathematics or science and T* be a theory of literary fiction. Then the assertion that is central to the unification question is:

THE LITERARY INTER-UNIFICATION THESIS: There are properties P1, (, Pn ascribed by T to its objects, and conditions C1, ( Cn endorsed by T* as necessary and sufficient for literary fictionhood, such that possession of the Pi by a non-literary object qualifies as it as a fiction in the literary sense.

As we have it now, the unification thesis is false. Whatever we say of the fictions of mathematics and science, there is nothing true of them in virtue of which they are literary fictions. These conditions in virtue of which Holmes is a literary fiction are conditions which no fiction of mathematics or physics could ever satisfy. One of these is that Holmes owes his fictionhood to the short stories and novellas in which he occurs. But this is not a condition that the fictions of mathematics and science could meet, not even if someone sat down and wrote a novel about them. There still would be a critical difference between their occurrence in mathematics and science and their occurrence in that novel. They occur in mathematics and science in ways that help make the theorems of mathematics and science true. But there is no theorem of mathematics or science made true by its occurrence in the novel.


It is clear, then, that the unification thesis has to be reworded. There are fiction-making properties of Holmes which a mathematical or scientific theory would not ascribe to its objects, or would be true of them were they to be ascribed. Even so, this leaves us room to ask whether there are other fiction-making properties of Holmes and of every other literary fiction of which those objects of mathematics are also true? For this to be so, there would have to be properties Q1, (, Qn whose possession by a non-literary object would qualify it as fictional but not as a literary fiction. What would such properties look like? An answer that we ourselves find attractive is that they will be properties having the following characteristics. Taking frictionless surfaces and Sherlock Holmes as our examples,

1. There are properties P1, (, Pn in virtue of which something is a frictionless surface.

2. There are properties F1, (, Fn in virtue of which Holmes is a literary fiction.

3. There are properties Q1, (, Q2 of which the Fi are instantiations, but are not sufficient for Holmes’ literary fictionhood. That is, they present necessary but not sufficient conditions on Holmes’ status as a literary fiction.

4. The Pi that make something a frictionless surface do so in a way that at least some of them instantiate the Qi.

Consider some concrete examples. It is a condition on Holmes’ fictionhood that he be made up by a writer
 of literature. It is a condition on a surface’s frictionlessness that it be made up by a physicist. What they have in common is that they were made up. It is a condition on Holmes’ fictionhood that he be made up by a literary writer in ways that make certain things true of him. It is a condition on the frictionlessness of surfaces that they be made up by physicists in ways that make certain things true of them. What these have in common is that they are made up in ways that make certain things true of them. A further condition on Holmes’ fictionhood that his author-created sentences are also false. A further condition on the frictionlessness of surfaces is that their physicist-created sentences are also false. What they have in common is that these sentences are false. A further condition of what makes Holmes fictional is that the joint truth and falsity of the author-created sentences do not, just so, imply a contradiction.
Equally, it is a condition on what makes a surface frictionless that the joint truth and falsity of the physicist-created sentences not imply a contradiction. What the conditions have in common is that the falsity of true sentences doesn’t imply a contradiction. For this to be true, the sentences in question must embed an ambiguity. There is a sense in which “Holmes lived in London” is true, and a sense in which it is false. It is, so to speak, true in the story and false in the world. Equally, there is a sense in which “S is a frictionless surface” is true and a sense in which it is false. It is, so to speak, true in the physicists’ model and false in the world. What the cases have in common is that the sentences true of their respective objects are ambiguous and that their ambiguity is resolved by hyphenating their truth values – or in some other way to the same end, say by a sentence-operator “S” which symbolizes “in-story-S”.


Suppose that we were convinced that all these points of commonality were necessary conditions on Holmes’ fictionality. Suppose further that a subset of the properties in virtue of which there are frictionless surfaces satisfied those common conditions. Then there would be conditions on frictionless surfacehood that satisfied conditions necessary but not sufficient for Holmes’ literary fictionhood. The question that now faces us is whether properties that are insufficient to make Holmes a literary fiction might be sufficient to make a frictionless surface a non-literary fiction. The further question is whether, should this be so, will we have shown that the fictions of physics are fictions in the literary sense? If the answer to this question is Yes, then we will have confirmation of the unification thesis. If the answer is No, the unification thesis will have to be abandoned. Here, too, to ask the question is to see that its answer is in the negative. Any unification of on-literary and literary fictions achieved along the lines presently in view, would provide that there are fiction-making properties of which two things are true.

(1) The objects of science and mathematics and the objects of literature possess 

      those properties.

(2) In so doing, the objects in question do not cross their respective types.

Thanks to (1), both frictionless surfaces and Holmes are fictions. Thanks to (2), frictionless surfaces are not literary fictions, and Holmes is not a scientific fiction. Neither is a frictionless surface a fiction in the literary sense any more than Holmes is a fiction in the scientific sense.


Thus the literary inter-unification thesis is false. As traditionally minded metaphysicians of modal bent might say what unites a frictionless surface and Holmes is their possession of a common essence. It is an essence that renders them both fictional, and it does so without erasing their difference in type.


One of the consequences of our negative finding is that in the domain of fictions, literary fictions are neither conceptually nor ontologically prior. The fictions of science and mathematics owe their fictionality to attributes which make Holmes a fiction but not which make Holmes a fiction of literature. The fictions of literature are made fictional by attributes that also make frictionless surfaces fictional, but not in ways that make them fictions of science. Even so, it is interesting to ponder the following question: How likely is it that we would have had a theory of the fictionality of non-literary ficta, had we not first have had a theory of literary fictions? Isn’t it a simple historical fact that philosophers of mathematics and philosophers of science who claim for their idealizations, abstracta and stipulata the status of the fictional either leave that claim without theoretical elaboration or make some passing attempt to borrow the concept of fiction from some or other literary theory? Doesn’t this confer an undoubted priority on literary fiction? It does. But the priority is heuristic. As they say, any port in a storm. 
Not all fictionality theorists like the essentialism of the present section. They find the concept of the fictional to be too imprecise or open-textured to admit of necessary and sufficient conditions.
 If with respect to a concept K essentialism is the view that there are conditions necessary and sufficient unto something’s falling under it, then an extreme version of anti-essentialism is a form of the family resemblance position according to which there are no conditions necessary for something to be a K-thing (Wittgenstein, 1953).
 Less extreme ways of avoiding essentialism allow for the presence of certain necessary conditions and the absence of sufficient conditions. As we shall say just below, there are indeed necessary conditions on Parmenidean literary fictionality. But we need not espouse essentialism to make this true.
9.  Adequacy Conditions 
The conclusion we’ve reached just now depends ineliminably on our having got right the conditions for a minimally adequate theory of literary fictions. It is a dependency that shouldn’t be taken for granted. So let’s not rush on. Implied in what we have been saying are necessary conditions on the philosophical adequacy of a semantic theory of literary fictions. Here are two of them:
AC1 A semantics for literary fiction must acknowledge and make something of the systematic ambiguity of the sentences of literature.

AC2 A semantics for literary fiction must acknowledge and make something of the unfettered sayso sufficiency condition.

The first of these principles provides for the truth in fiction of sentences that are not true without. “Sherlock Holmes waved our strange visitor into a chair” is true in The Hound of the Baskervilles and not true in the world. A common way of accounting for this fact is to ascribe to the raw or unreconstructed sentence “Sherlock Holmes waved our strange visitor into a chair” a syntactic ambiguity as between “F(Sherlock Holmes waved our strange visitor into a chair)” and “A(Sherlock Holmes waved our strange visitor into a chair)”, where F is our sentence operator expressive of “in The Hound of the Baskervilles” and A is a sentence-operator expressive of “in the world” or “in actuality”. Another possibility is to ambiguate the truth predicate: “F-true” and “A-true” (or, for short, “true”). 

The second adequacy condition requires a bit of telling. Consider the sentences of the text of The Hound of the Baskervilles. These are true by virtue of their author’s authorship of that story.
 Let us call these the explicit sentences of the story.
 It is necessary and sufficient for the truth of a fictive sentence of the Hound of the Baskervilles that it occurs in a text produced in the course of the author’s authorship of that story. Sentences true in this way are said to satisfy the author’s sayso condition.
 If there is a common concept of fictionality instantiated by both literary and non-literary semantic theories, there will be some counterpart of the above two adequacy conditions of literary semantics ( AC1 and AC2. We concentrate here on the second. Also in the interests of space, we shall narrow our focus further to the fictions of natural science. 
Let us, then, concern ourselves with the introductions into a scientific theory of a fictional sentence (. For concreteness let ( be the sentence “Populations are infinitely large”, and let the theory T into which it is introduced be population genetics, that discipline of evolutionary biology that deals with natural selection in actual populations. Let us have it further that ( enters T by being made true-by-stipulation in a model M of T.
 Like the fictive truth “F(Sherlock Holmes waved our strange visitor into a chair)”, ( is made true  in the model by the theorist’s sayso. That is, it is sufficient unto its truth in M that M’s creator have stipulated its truth in M. Why? Because this is what the scientific counterpart of AC2 requires. This not to say that an author’s sayso is the same sayso in all respects as the model-builder’s, or stipulator’s sayso, but there is no denying the large similarity between them. Accordingly, we are prepared to declare that just as satisfaction of the authors’ sayso condition suffices for truth in S, so too does satisfaction of the stipulator’s sayso condition suffice for truth in M. Of course, not everyone will agree with this. This is only to be expected. There are lots of people who think that fictionalism in science is not true. But they are not our concern here.

11. A second asymmetry 
But there is a second, and fateful, asymmetry between the two cases. In the boldest of terms, “Sherlock Holmes waved our strange visitor into a chair” gets to be a truth of literature ( gets to be true in L ( by its satisfaction of the author’s sayso condition. The same is not true of the sentence “Populations are infinitely large”. As before, its stipulator’s sayso is sufficient for its truth in M but not for its truth in T, the theory of natural selection in actual populations, which includes a theory of selection in finite populations.
 Even though the modeler’s sayso is sufficient for the truth of ( in the model, being true in the model is not sufficient for truth in the theory, that is ( ⌐M(()¬ does not imply ⌐T(()¬.
 

In a somewhat more relaxed way of saying the same thing, ( does not get to be a provision of scientific theory by being true in one of the theory’s models. ( might be true in a model of T and it might be a completely useless model. In addition to the theorist’s stipulation of it, ( is subject to further constraints on scientific admissibility, such as structural constraints imposed by the mathematics involved, the causality of the situation being modeled, explanatory import,
 or inferential power.
 In the simplest of terms, M must be good for T. This goodness can be defined as follows:  

· M is good for T if and only if T is cognitively virtuous and M is indispensable to that being so.

· Cognitive virtues include: theoretical (as opposed to empirical) truth; partial truth
; verisimilitude;
 truth-approximation;
 and empirical adequacy.
, 

So, then, membership in T demands the successful negotiation of normative constraints. There are no such theoretical and methodological constraints in literature. The predicate “true in F” is free for the saying. The truth of “F(()” is the product of unfettered sayso. Our submission here is that the fictional truths of mathematics and science fail the sayso sufficiency test and, accordingly, that the answer to the conceptual monism question is No, and with it, that pluralism takes the cake in the world of fictions.  

In the paragraphs just above we have been assuming a rather crisp distinction between models and theories. In actual practice, however, the distinction is not, so to speak, quite so ruly.
 Our crisp distinction is itself something of an idealization; it is so to speak a model of it. Actual practice is not so sharply discriminating. In one sense, a theory is a body of core equations and a model is an actual or hypothetical realization of them. An example of this is general relativity, where different ‘world models’ can be thought of as realizations of Einstein’s field equations.
 In another, sense, theories and models stand to one another in a kind of dynamic tension distributed over a spectrum of case-types. For example, there is a spectrum that extends from cosmology or general relativity at one end to particle physics, and therefrom to classical mechanics at the other end. In the first instance, talk of models is utterly pervasive and dominates over talk of theories. In the second instance, there is a more balanced relationship between fundamental theories – quantum field theory or quantum chromodynamics - and specific particle models. In the third instance, the notion of core theoretical laws ( in Lagrangian or Hamiltonian formulations ( is given dominant emphasis. In yet a further usage, as with theoretical population genetics, theoretical ecology and mathematical economics, the use of models is pervasive and a theory is a collection of models of a certain type.  

To the extent possible, we want to keep our heads above these conceptual entanglements, important and interesting as they surely are. So we will say that, considered as a totality, a scientific theory is a federation of interweaving interests and components. Data are collected. Data are classified and clarified – readied as inputs to the theory’s further machinations. Correlations are noted. Lawlike connections are worked out. Predictions are made and tested, serving, as needs be, as negative feedback. In all this mélange, there is a considerable variability as to the permissibility of sayso. Raw data can’t be just made up, although models of data might reflect a degree of reconstructive  refinement.
 Correlations can’t be made up, although their parameters might be explications of what one finds in the raw. Predictions can’t be made up, even though their accuracy on the ground might be only approximate. In a rough and ready way, a model is that part (or those parts) of a theory in which the constraints on making things up are most relaxed.  Let us give a name to that or those parts. They are the theory’s models. Consider our example of population genetics. If you want to get natural selection right for actual populations P, you won’t get the required lawlike connections unless you formulate them for infinitely large populations.
 Let IP stand for infinite population. IP are not the populations with respect to which the theory gets natural selection right. They are the populations in the absence of which you won’t get natural selection right for P. P is the theory’s target population. IP is its enabling population. IP belongs to the theory’s model. P belongs to the theory’s test class. Making things true in a theory is a matter of degree, ranging from not at all to pretty much what you like. Models are the natural home of up to pretty much what you like.
11. A short reprise 
· The gap between a good literary story and no story at all is rather capacious, constrained only by constitutive, not normative considerations.

· The gap between good science and no science at all is conspicuously smaller, and is constrained by both constitutive and normative considerations.

· An author’s sayso suffices for F-truth even in very bad stories.

· A stipulationist’s sayso suffices for M-truth even in very bad models.

Since bad models make for bad theories,
· M-truth does not suffice for T-truth.

· Since the relevant point of comparison is between F-truth and T-truth, the present asymmetry claim is upheld.

12. Abduction 
The present point gives us pause. Saying that scientific stipulation is subject to normative constraints is already saying something quite different from what should be said about literary stipulation. We also see that scientific stipulation is subject to a sufferance constraint, and with it to factors of timely goodness. A scientist is free to insert on his own sayso a sentence ( in T’s model of M on the expectation that T with it in will do better than T with it not in, and subject in turn to its removal in the face of a subsequently disappointing performance by T.


This is a point to make something of. Here is what we make of it:

· The extent to which a stipulation is held to the sufferance condition, the more it resembles a working hypothesis.

· The more a sentence operates as a working hypothesis, the more its introduction into a scientific theory is conditioned by abductive considerations.

Accordingly, despite its free standing in M, a stipulationist’s ( in T is bound by, as we may now say, book-end conditions, that is to say, conditions on admittance into T in the first place, and conditions on its staying in T thereafter. The conditions on going in are broadly abductive in character.
 The conditions on staying in are broadly – sometimes very broadly – conformational in character. Since there is nothing remotely abductive or confirmational in virtue of which a sentence is an F-truth on its author’s sayso, radical pluralism must be our verdict here.
Concluding remarks


The thesis that we’ve been defending here is a conditional and stripped-down one. It is stripped down in as much as it restricts to the fictions of science the comparison class for the literary inter-unification question. It is conditional because it argues that, whatever the concept of fiction in science turns out to be, there will be features of it that infringe a necessary condition on literary fictions. Before bringing this chapter to a close, there might be some value in reflecting, albeit very briefly, on how we think the land would lie if these restrictions were lifted. Suppose, then, that we enlarged the literary inter-unification comparison class to include the full-range of fiction-types – fictions in mathematics, in law, in metaphysics and epistemology and ethics. How likely is it that, our rejection of the literary inter-unification thesis would hold up under this expansion. Our present view is that it would hold up at least as well as it does in the case of scientific fictions. As far as we’ve been able to make ourselves see, the introduction of fictions into none of these further domains will have anything like the latitude of unfettered auctorial sayso. In so thinking, we freely admit that there may well be contrary indications that have escaped our notice. If so, we will be grateful to have them reported to us. But, pending further instruction, our inclination is that the literary inter-unification thesis fails across the board.  


What, now, if we were to remove the conditionality of our rejection of the unification thesis for the fictions of science? What would it take to lift the conditionality constraint? Here, too, there is more to the question than we can do justice to in these pages. Even so, there are considerations that might repay some glancing attention. To facilitate the discussion, let us flag a distinction between predicates that are load-bearing in a theory and those that are not. Let us also say that a predicate that is not load-bearing in a theory is a façon de parler there; that is, occurs there merely “in a manner of speaking”. For example, everyone will agree that the predicate “is a set” is load-bearing in the mathematical theory of sets and that “is an abstract object”, if it occurs there at all, is a façon de parler. “Is an abstract object” may well be load-bearing in the philosophy of mathematics, but no work-a-day mathematician need trouble with it. It generates no new theorems for him. Similarly, “reduces to logic” is not load-bearing in number theory, notwithstanding the conviction among logicists that it is load-bearing in mathematical epistemology. With this distinction at hand, let’s again ask what would it be like if the rejection of the literary inter-unification thesis for scientific fictions were unconditional? The answer is that the predicate “is a fiction” would be non-load-bearing, or at best a façon de parler, in any scientific theory. Then one could say that since there is no concept of scientific fiction, the question of whether it is assimilable to or in some other way unifiable with the concept of literary fiction does not arise. In which case, the unconditional rejection of the literary inter-unification thesis for scientific fictions would be unconditionally true. There would be nothing to unify. 


This is not to say that a serviceable conception of the fictional couldn’t be thought up for scientific contexts. But if our reflections here have any merit, it shouldn’t be thought up on the model of literary fictions. In particular, it won’t do well if modelled on the pretense theory!
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� Historical precedents include Bentham (1932) and Vaihinger (1924). After that, there was a burst of activity in the late 1960s and throughout 1970s. This work includes in chronological order: Woods (1969), Gale (1971), Routley and Routley (1973), Coleman (1973), Crittenden (1973), Kripke (1973), Woods (1974/2009), Devine (1974), Martin and Schotch (1974), Blocker (1974), Howell (1974), Pavel, (1975), Gabriel (1975), Parsons (1975), Woltersdorff (1976), Howell (1976), Urmson (1976), van Inwagen (1977), Lewis (1978), Walton (1978a, 1978b), Parsons (1978), Woods and Pavel (1979) and Parsons (1980). In addition to works expressly designed to accommodate the analysis of fictional discourse, various other contributions of the period bear on the issue of fiction somewhat tangentially, but with interesting and influential things to say about fiction. See Kripke (1972), Kaplan (1973) and Plantinga (1974). Kripke (1973) exists in typescript form and has not been officially published. Although it originated in 1973, its influence was not felt until later. So, on the score of mattering in the 1970s, Kripke (1972) is what counts.


� For a small but representative sample, see Braun (2005), Brock (2002), Bryne (1993), Currie (1990), Everett and Hofweber (2000), Gendler and Kovakovich (2006), Goldman (2006), Griffin (2005), Jacquette (1996), Jacquette (2005), Kroon (1992), Lamarque and Olsen (1994), Matravers (2006), Morton (2006), Sainsbury (2005), Schroeder and Matheson (2006), Skolnick and Bloom (2006), Slater (2005), Stock (2006), Woods (2005). A substantial bibliography for the period 1969-2009 is in Woods 1974/2009


� In addition to the papers collected in the present volume, see Field (1980), Cartwright (1983), Thomasson (1998), Kalderon (2005a, 2005b), Tuzet (2006), Frigg (forthcoming).  Regarding fictions in science, see Suarez (2009). Suarez’s Introduction provides a nice historical perspective. 


� For example, Walton (1990),  Sainsbury (2005) and  Woods (2005) accept the rule, whereas Routley (1966), Parsons (1980) and Jacquette (1996) reject it. It is also well to note that the rule and the postulate are independent of one another. There are realist approaches to fiction in which the rule is upheld but the postulate denied. For a small but representative sample of realist positions see van Inwagen (1977), Howell (1998), Salmon (1998), Thomasson (1998), Soames (2002) and Voltolini (2006). Criticisms of fictional realism include Everett (2005). Our own present view at present is that realism is an attractive but unsustainable approach to fiction. 





� In addition to contributions to this volume, there is a good discussion in Bonevac (2009) of the current state and future prospects of fictionalism in mathematics. As for future prospects, Bonevac finds them unpromising.


� Walton (1990).


� See, for example, Woodbridge (2005) and Rahman (forthcoming). For reservations about the plausibility of pretense theory in mathematical contexts see, for example, Burgess and Rosen (1997) and Stanley (2001).


� The matter is discussed in Woods (2005) and Woods (2011). See also the papers by Frigg and Burgess, this volume.


� Members of the family include Fregean (1892/1984) and Russellian (1905, 1918-1919) accounts, Meinongean logics (Parsons, 1980, Jacquette, 1996) and existence-neutral quantificational theories  (Routley, 1966), free logics (Burge, 1974), supervaluation semantics  (van Fraassen, 1971), epsilon calculus approaches (Slater, 1987), modal accounts (Woods, 1974/2009), fictional world theories (Pavel, 1986) and, again,  pretense accounts (Walton, 1990). 


� The seminal paper is Michael Friedman (1974), and a historical account can be found in Salmon (1990). See also Strevens (2008). 


� A bit more detail: Morrison’s theory unification involves a subtle interaction between physical concepts, physical principles and mathematical structures. She also examines the electroweak unification, and space-time unification in special relativity, as well as the Mendelian inheritance-Darwinian selection synthesis in early population genetics as a case of theory unification. 


� Descartes’ analytic geometry and Frege’s and Russell’s logicism are well-known to philosophers. The Stone Representation Theorem requires a brief explanation. Following Tarski, W.H. Stone proposes a theory in which conjunction, alternation and negation correspond to set theoretic multiplication, addition and complementation. The closed-open sets under these operations form a Boolean algebra. Stone considers a class of topological spaces, known as Boolean spaces, that display the following features (Stone, 1937). They are totally disconnected compact Hausdorf spaces. A particular case of these is the Cantor space got by according the pair set (0, 1) the discrete topology and then assigning to the Cartesian product of countably many cases of it the product topology. The highlight of Stone (1937) is the Stone Representation Theorem. It establishes a duality between any Boolean algebra and some or other Boolean space. The Stone Representation Theorem is underivable in Boolean algebra and underivable in topology. (Think here of Descartes’ account of cubic curves, something that couldn’t be delivered by pre-unification geometry or algebra). For Descartes unification of algebra and geometry, see Descartes (1637). Grosholz (1980) is a thorough philosophical analysis of it. Logicism’s sources are Frege (1893/1903), and Whitehead and Russell (1910-1913). Stone’s unification can be seen in Stone (1937). It is also discussed in Grosholz (1985).  


� For a discussion of the notion of minimal vocabulary see Bonevac (1982), pp. 29-30. Russell’s discussion is in Russell (1946), pp. 14-16.


� On the other hand, the logic that plays host to arithmetic is nothing that ever existed before the latter part of the 19th century. The quantificational part was entirely original and the part involving classes was also new. It might be said that logicism’s logic is itself the unification of quantification theory and set theory, and that the ensuing amalgam was in Frege and Russell’s hands, purpose-built to accommodate arithmetic, especially its transfinite parts. So if we think that Descartes’ and Stone’s unifications produced new theories, we might also think something the same about logicism. 


� Equal partners: It is true that logicists thought that unreduced number theory was metaphysically and/or epistemologically less secure than logic. In that respect they aren’t equal partners. On the other hand, no logicist worth his salt thought that number theory wasn’t good arithmetic, indeed as good a theory of arithmetic as logic is of formal deduction. So from this perspective, number theory and logic meet the equal-partners condition. 


� It is true that a novel is often announced as one on the book’s cover, under the title. But the expression “A Novel” is not a sentence of the story, and is not sufficient to convey story-significance, not even as conceptual art. Suppose that we acquired an out-of-print, copyright-expired edition of Leviathan. Suppose we appended “Novel” under the title on the front material, and under that wrote “by Alirio Rosales”. Is it now a novel by Alirio Rosales? What if, under this, John Woods inscribed “by John Woods”. Would we now have a novel-by-Alirio-Rosales by John Woods?


� On the face of it, this is wrong. The literature on mathematical fictionalism is significantly larger than that on fictions in science. But the appearance is mistaken, as we shall attempt to show just below.


� Other possibilities include completion of the biconditional “x is a literary fiction if and only if (”.


� In “Models and fiction”, forthcoming . See also the contribution of Anouk Barberousse and Pascal Ludwig, “Models as fictions”,  in Suarez, ed., (2009) and papers presented at a conference, “Models and Fiction” (March 13-14, 2009) at the LSE. The program can be seen at http://www.philosophy.sas.ac.uk/Models_Fiction.htm 


� See Suarez’s own chapter in Suarez, ed., (2009), “Scientific fictions as rules of inference”, pp. 158-270.


� See also Suarez, this volume and Robert Brandom (2000).


� Of course, this is not to say that mathematical theories are not scientific; this distinction reflects the traditional one between mathematics and the natural sciences.


� Excluding, for now, the oral tradition.


� Except in those cases in which an author-endorsed sentence is itself inconsistent (e.g., “Holmes squared the circle with ruler and compass”). For a story in which everything is true and false, see Djaitch da Bloo’s “The Mischief of Ricardo Bosques”, reprinted in Woods (2003), pp. 226-227.


� See, for example, Giere (2009).


� See, to the same effect, feature list theories (Glass and Holyoak, 1975); prototype theories of categorization (Rosch 1973, 1983, MacLaur, 1991, Thagard, 1992), and dynamic coceptual frame theories (Barsalou, 1987, Barsalou and Yeh, 2006).


� Two other classes of sentences are also important. First are sentences not in the text but true in virtue of their membership in The Hound of the Baskervilles’ maximum account as Parsons (1980) calls it. These are the story’s implicit sentences. Specification of a significant part of this class falls to the semantic theory’s subtheory of inference. Second is the class of sentences that bestride the gap between story and reality in a certain way, and typified by apparently true sentences in the form “Agatha Christie admired Sherlock Holmes more than any other detective.” Let us call these external sentences. Of the three, the present two are by far the toughest nut for a truth theory of literary fictions to crack. Fortunately, for the purposes of the present section, we can let both these groupings be. 


� Our implicit sentences overlap Currie’s “metafictive” sentences and our external sentences are his “transfictive” sentences.


� So-named in Woods (1974/2009).


� ( enters as a crucial idealizing assumption in models belonging to the deterministic theory of natural selection. Roughgarden (1979), Rice (2004) and Otto and Day (2008), are three good sources for a foundational discussion of models and theories of natural selection.


� See the chapters by Teller, Giere, and Morrison in Suarez (2009).


� In such theory, the dynamics of both selection and stochastic mechanisms of evolutionary change are studied. The interested reader can consult the references in footnote 31 above.


� The theory has a more encompassing structure, which includes, as hinted above, both deterministic and stochastic components, discrete and continuous time models, subject to certain constraints coming from the biology involved. Truth in the theory requires further constraints. 


� On the explanatory role of fictions, see Bokulich (2008) and (2009). 


� See Suarez (2009), in Suarez (2009).


� See Da Costa and French (2003).


� See Niiniluoto (1987)


� See Kuipers (2000)


� See van Fraassen (1980).


� For more on the question of how the empirically false idealizations and abstracta of scientific models can be cognitive virtues, see our “Virtuous distortion”, forthcoming.


� The distinction itself has been contested by a number of authors, and arguments for the “autonomy” of models over theories can be found in Morgan and Morrison (1989). See Da Costa and French (2003) for further discussion of this issue and a proposal to the contrary. Morrison (2007) is a recent penetrating analysis of the distinction with a critical discussion of the relevant approaches.


� In this sense, the distinction mimics the theory-model distinction in logic, where a theory is a set of axioms and a model is a set theoretic structure in virtue of which they are true. The idea that scientific models are models in this sense was advanced by Patrick Suppes in his classic Suppes (1960). For an illuminating philosophical discussion of the spacetime models of general relativity and how they relate to Einstein’s field equations , see Torretti (2000).


� See Suppes (1962), and Da Costa and French (2003).


� For a foundational discussion of the idealizing assumptions in population genetic models, see Rice (2004).


� Constitutive considerations: Is the following a story?


			  P and Not-P


			A Short Story


			         by


			John Woods


			       ****


		     Once upon a time it came to pass


		     that, for every P,  P and not-P.


			        The end


� A quick word about abduction, especially in the form of inference to the best explanation (IBE). Some philosophers regard explanatory force as evidentially clinching or anyhow as probative. Others are of the view that inferring best explanations is not “rationally required” (van Fraassen, 1980, 1989). These are questions on which we stand mute (although we side with van Fraassen on the score of rational necessity). In our approach  (Gabbay and Woods, 2005, Woods, 2010a), the key to abductions of the IBE sort is the subjunctive conditional “If H were true, it would explain E (the phenomenon in question).” And the inference from this is not that H is true, but rather that H is a reasonable conjecture. H is not a scientific conclusion. It is a working hypothesis.
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