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Frege Puzzles and Mental Files
Abstract: This paper proposes a novel conception of mental files aimed at addressing Frege puzzles. Classical Frege puzzles involve ignorance and discovery of identity. These may be addressed by accounting for a more basic way for identity to figure in thought, the treatment of beliefs by the believer as being about the same thing. This manifests itself in rational inferences that presuppose the identity of what the beliefs are about. Mental files help to provide a functional characterisation of a mind capable of this presupposition, but more must be said to show how it may be rational. I argue that this can be done by drawing out the way mental files interact with a thinker’s motivational states and so come to have normative functional properties. I show how this theory works better than some other treatments of mental files.
1. Introduction
Frege puzzles are so-called due to Frege’s (1948/1892) seminal discussion of statements about identity, and some difficulties concerning oblique contexts. Frege’s concerns were semantic, not psychological, but versions of these puzzles also arise in the case of thought, particularly with states like knowledge and belief. The classical versions of the puzzles as applied to thought involve ignorance and discovery of identity—specifically, identity relations between the things we think about.
The problem regarding discovery is illustrated by what is often called Frege’s puzzle.
 The thought that Cicero is Cicero would seem to mark no extension of knowledge or information. The thought that Cicero is Tully, by contrast, might potentially count as new information. However, these thoughts are referentially identical. In which case, neither thought should be informative. But, as Frege puts it, the second thought may be a valuable extension of our knowledge. An informative identity statement must therefore involve something more than reference. But what?
The problem of ignorance is illustrated by what are known as Frege cases. Lucy believes that Cicero was a Roman orator. Lucy believes that Tully was not a Roman orator. But Cicero and Tully are identical. Lucy is not guilty of believing a contradiction from which she could reason her way out. Rather, she is ignorant of the fact that Cicero is identical to Tully. So thoughts involve something in addition to reference that rationally differentiates them. But what?
Much of the recent literature related to addressing these problems has tended to view them in the context of a further way for identity to figure in thought, closely related to discovery and ignorance but nevertheless distinct. Identity is presupposed when two or more thoughts about the same thing may be rationally combined in mediate inference in order to support a conclusion either about that thing in particular or things in general. Call this relationship between thoughts coordination. 
Coordination is manifested primarily in a thinker’s inferential dispositions. The paradigm is the disposition to draw an inference from thoughts ascribing properties to a particular to an existential generalisation that conjoins the predicated properties. So, for example, if Lucy believes of Cicero that he is Roman, and also that he is an orator, then if these beliefs are coordinated, this will be manifested in a rational disposition to infer that there is something that is both Roman and an orator. This disposition shows that the thinker thinks it is the same one thing that has these properties in a particularly straightforward way. Arguably, it will be present whenever any inferential disposition involving coordinated thoughts is. For that reason, I will refer to it as the paradigmatic inferential disposition.
Coordination is a ubiquitous feature of cognition, but it presents a problem just as much as ignorance and discovery. Lucy believes that Cicero is a Roman, but not that he is an orator. She also believes that Tully is an orator, but believes that he came from Athens rather than Rome. In that case, she does not treat all her thoughts about Cicero/Tully as being about the same thing, as she does in the case described just now. Or, if she did, she would not be rational in doing so, absent an explicit belief in the identity of Cicero and Tully and a subsequent modification of her other beliefs. What seems to be required in cases of coordination is an indication of sameness of reference that is absent in cases of ignorance. But what provides this? It cannot be an identity belief, since that would simply introduce a further premise into the inference in need of coordination. The belief that Cicero is Tully would make the inference rational. However, the belief that Cicero is a Roman would still need to be coordinated with the belief that Cicero is Tully, as would the belief that Tully is an orator. At some point, inferences of this sort must trade on identity, to use Campbell’s (1987/1988) phrase.
 
Coordination can be seen as a way of organising and processing information.
 It is little wonder therefore that much of the literature discussing coordination makes use of the idea of a mental filing system.
 Files bring together or collect information into bundles. Files and the bundles they hold together have their own relations of identity and distinctness. The mental file approach places coordination at the centre of Frege puzzles: coordination is explained through the bundling achieved by a mental filing system, which then can be used to show how that bundling gives rise to ignorance and discovery of identity.
An explanation of coordination will explain ignorance so long as the conditions sufficient for coordination can fail to obtain; any good explanation will allow for this, so any good explanation of coordination will also be a good explanation of ignorance. Discovery of identity involves forming a belief that overcomes the absence of coordination, by allowing an explicit identity to act as a premise in inferences that otherwise could not be performed. This requires something over and above the conditions on coordination, since explicit identity is distinct from presupposed identity. Consequently, an explanation of coordination will not automatically offer up a solution to the problem of discovery. But a solution to this problem will need to be informed and constrained by whatever that explanation requires, since explicit identities themselves need to be coordinated and work by operating on coordinated beliefs. It should also be said that, whereas the classical Frege puzzles have been gone over many times in the philosophical literature, coordination is a relatively under-explored problem. Perhaps a focus on the latter can shed new light on the former.
The aim of this paper is to show how to make good on this promise. I will refrain from discussing the classical Frege puzzles, as the burden on mental file theory is to explain coordination first and foremost. The main critical point of the paper is to argue that conceptions of mental files presented in the literature are inadequate to discharging that burden. The basis of this argument is the claim that, if mental files are to be genuinely explanatory, they need to be understood as entities in subpersonal psychology. The problem is that they then need to be related to the structure of reasons (it is rational inference that presents the problem) that characterises the relevant personal-level psychological phenomena. Extant treatments, at best, do this only in a problematic way.
The treatment of mental file theory adequate to explaining coordination I propose relies on showing how the interaction of mental files with a thinker’s motivational states—her aims and purposes, plans and ideals—provides an apparatus of defaults and defeaters, of a kind familiar from entitlement epistemology. This apparatus makes use of normative functional properties dependent on the role, at the personal level, that the thinker's inferential dispositions play in her life more generally, where these dispositions are due to the presence of mental files, understood as mental entities at the subpersonal level. Appeal to these coordination functions, as I term them, provides a satisfactory explanation of coordination. A full defense of this theory would need to show its explanatory advantages over a wide range of rival theoretical positions. The limited ambition here is to motivate and articulate the coordination functions-theoretic treatment of mental file theory.
In section two, I motivate and clarify the conceptual foundations of the appeal to mental files. In section three, I set out the coordination functions theory. In section four, I show what advantages this theory has over other treatments of mental files due to Recanati (2012), Schroeter (2012), and Lawlor (2001), and draw out its significance for theorising about cognition more generally. Section five concludes.
2. Mental Files
One major controversy over how Frege puzzles are to be dealt with is whether the needed explanatory resources are to be found in a theory of special mental contents, perhaps akin to Frege’s notion of sense
, or instead in a theory of mental representations, the vehicles of mental content, and specifically relations of type-identity and distinctness between token mental representations.
 Such theories are often stated in terms of theories of concepts, and it is commonly taken as a constitutive principle of, or at least a desideratum on, a theory of concepts that it should account for phenomena such as Frege puzzles.
 This is a can of worms that I want to leave unopened as much as possible. According to Stalnaker, “[t]he main attraction of concepts… is that they facilitate equivocation between the vehicles of representation—the linguistic or mental objects or features that do the representing—and the meaning or content of the representation.” (2008: 104-5) This is probably unfair, though the difficulty it suggests in determining just what reference to concepts is supposed to convey is genuine. But it is anyway not at all obvious that an explanation must make use of the notion of concepts understood in any way.
Coordination is in the first place a functional matter. That is to say, it is a matter of how the mind operates. The explanation of coordination requires a functional characterisation—a theory about what enables the mind to operate in that way. That requires nothing by way of commitments concerning the format of thought.
 Instead, it can be done by looking at how a thinker’s information is organised—in short, by bringing in the idea of a mental filing system.
As mentioned above, this idea has some philosophical pedigree, but I want to approach it by considering Millikan’s (2000) discussion of what she calls grasping sameness. Sameness is grasped when the mind treats two representations as being about the same thing for the purposes of mediate inference. Millikan sets out a number of ways to model this. One of these makes use of what she calls Strawson markers (after Strawson 1974: 54-5): “all those individuals the [thinker] knows of are represented by dots, and the predicates the [thinker] knows to apply to each are written in lines emanating from these dots.…” (Millikan 2000: 136) Strawson markers are the dots to which the lines are attached. This contrasts with other models, such as the duplicates model, on which “the identity of a particular is represented by the identity of a mental word type rather than the identity of a token or particular” (ibid.: 137), the equals model, which employs mental equals signs, or the synchrony model, which employs synchronously firing neurons. 
Millikan argues that the other models are functionally equivalent to Strawson markers. (ibid.: 160) This is what Millikan means when she says that “each [kind of marker] merely binds all the things known about an object into one bundle.” (ibid.) That is what Strawson markers do. The point is not that, for the purposes of understanding how sameness is grasped, one may as well talk in terms of one model or any other. Rather, the point is that, so far as characterising how a mind grasps sameness is concerned, it is the structure articulated at the level of Strawson markers that does the work.
 The other models of grasping sameness carry out the functions carried out by Strawson markers. So we could say that the other sorts of markers are really Strawson markers realised in ways that bring in inessential extra commitments.
What matters is the function, not how that function is realised. But what does this have to do with mental file theory? Put simply: Strawson markers are mental files. Why? Because Strawson markers have file structure. Something has file structure if it is associated with information and can survive the gain and loss of that information. A dot marker is just like this. Files are what have file structure. Strawson markers exist in the mind and so are mental. So they are mental files.
Mental file theory is, minimally, the commitment to the existence of mental entities with file structure; they may be held to have other properties, but these will be an extension of the minimal commitment. It can be extended in a number of ways, some of which I will discuss in section four below. But a very basic extension, which I think has significant appeal, is this: mental files are subpersonal mental entities, in the sense of being entities at the subpersonal level of psychological description and explanation, not identical to or dependent on a person.
 Their presence in the cognitive system explains the presence of the (personal-level) paradigmatic inferential dispositions. Mental files so understood may be introduced by theoretical stipulation. Whatever it is that plays this role is a mental file. Mental files introduced this way earn their keep through the explanatory hypotheses that they can support.

The appeal of the subpersonal conception is that it provides a response to those, such as Fine (2007: 67-8), who criticise mental file theory on the basis that it offers only circular explanations of coordination and related phenomena.
 Some who appeal to mental files think of them as bundles of thoughts, rather than as mental entities distinct from these thoughts.
 The worry is that a mental file would simply be a construction out of a bundle of coordinated thoughts, and so cannot be what explains the bundling. But this is not a compulsory way to think about mental files. They can be thought of as subpersonal entities whose nature is treated as primitive for the purposes of an explanation of coordination, so not as constructions out of coordinated beliefs. Doing this means adopting the subpersonal conception.
The role mental files play in the functional characterisation of a mind capable of coordinated thought is grounding the paradigmatic inferential dispositions. So far, so good. But this cannot be the whole story. Strawson markers—mental files—do not provide a complete functional characterisation of grasping sameness. Strawson markers by themselves merely serve to organise the relevant information by way of putting in place inferential dispositions. They do not make those dispositions rational because they do not provide a personal-level indication that reference is the same. The functional characterisation offered by Strawson markers makes no contact with the reasons a thinker has. They simply control the dispositional profiles of the beliefs tied to them. On the subpersonal conception, that some of a thinker’s beliefs are tied to one and the same mental file is not a reason for her to treat them as about the same thing; it simply accounts for the fact that she does indeed treat them in that way (or, better, that she treats them in that way without any additional explicit identity belief).

To get a functional characterisation of a mind capable of coordinated thought, more is needed. I propose that coordination functions supply this. The next section sets out the proposal in detail.
3. Coordination Functions 
The essence of the proposal is this: the paradigmatic inferential dispositions based on mental files provide us with information that we exploit in the course of pursuing our projects and aims. This means that there is an indication that the reference of the thoughts involved is the same as a sort of default position. While that default can be overturned or defeated, when it is not, the dispositions are rational. The dispositions are rational until shown to be otherwise. So when the paradigmatic inferential dispositions are in place, as long as some other fairly straightforward conditions obtain, there is an indication that reference is the same. The presence of a mental file plus a sensitivity to the reliability of information derived through the paradigmatic inferences is enough to render the inferential dispositions rational. In addition to a commitment to the existence of mental files, this makes a number of further substantive claims.
The proposal may be somewhat opaque as stated. Some elaboration of the substantive claims involved is needed. I take each in turn.

3.1 Coreference requirements
The first substantive claim made by the coordination functions explanation is that the entries in a mental file are subject to coreference requirements. 
An entry consists of a mental file and a bit of information, where the latter is associated with the former. File entries can be thought of, and for the purpose of the explanation that appeals to them need only be thought of, as a compound of a mental file and another sort of mental particular that refers to the property, or a compound mental particular that refers to a complex of properties—a mental predicate, perhaps.
 Why is an entry a compound of a file and a predicate and not just a predicate? Because, considered apart from the file, a predicate has no particular role in a thinker’s life. It is important that entries are distinct from predicates for this reason. If it helps, think of them as, or as upshots of, enterings of predicates into files.
Mental files and their entries are part of a mechanism that serves a purpose: organising and supplying information that might be drawn on by a thinker in carrying out their intentions, pursuing their projects, realising their ideals, promoting what they find valuable, fulfilling their needs, and so on. In other words, whatever motivations a thinker has, they will need to draw on information about what things are like. Perhaps most centrally, a thinker will draw on information about herself, which is just as much in need of coordination as information about anything else. That a thinker capable of coordination will have these motivational states and will rely on information in seeking to do what they motivate is, I take it, both obvious and not in need of further explanation for present purposes, though of course the nature of motivational states is an enduring topic of philosophical debate.
Information is gained through the various means of perception, proprioception, and testimony, and retained in the various forms of memory, to be exploited in action and inference. One of the most basic ways of exploiting information in inference is through the paradigmatic inferences. For a thinker to make use of the information that something has a certain collection of properties in pursuing their ends in a way that is rational, they need a sense of why such an inference would deliver correct information. There must be something that points to it being correct information, as a minimal requirement for it to be apt to be relied upon. And since it is derived inferentially, that means that there must be something that indicates that the inference is valid.
Coreference requirements therefore come from the fact that, when a thinker makes use of information gained through subsequent inferential exploitation of information they had previously, there is a requirement on the initial information so that the new information is gained in a way that makes it apt to be relied upon in carrying out her plans and projects and pursuing her ends generally. Being rational means having a reason to think the new information would come from old information in the right way.
A rational thinker must therefore be sensitive to the basis on which her information is gained. The disposition to make use of the information file entries contain in the paradigmatic form of inference is a disposition to get new information through an inference whose validity depends on the information that it exploits being about the same thing. Because file entries and the disposition to exploit the information they carry in the paradigmatic inference go together, as per the subpersonal conception of files introduced in the previous section, this means that all entries in a mental file are required to carry information on the same thing.
3.2 Requirement-based coordination functions
The second substantive claim is that coreference requirements impose coordination functions. It needs to be first explained what a coordination function is, and then why coreference requirements can be said to impose them.
A coordination function in general is a property of a file entry that relates it to others in terms of the identity of the thing about which they carry information. Coordination functions are functions in the sense that they concern what file entries are supposed to do; they are functions in the normative sense, as opposed to the descriptive sense that concerns only what something in fact does. Analogies that come easiest to hand concern biological entities, like bodily organs, and artefacts, like tools, or parts of machines. The heart has the normative function of pumping blood around the body; scissors, of cutting; a crank shaft, of converting the reciprocal movement of an engine’s pistons to the rotational movement needed to move wheels forward; and so on.

File entries characteristically carry information about things. There can be overlap in what that information carried is about. In some cases, there will be a standard of success or failure to the effect that things are going well when there is overlap, and badly otherwise. Saying what these cases are requires bringing in coreference requirements. 
A coordination function is requirement-based when it obtains because there is a coreference requirement on the file entries. The normative nature of these requirement-based coordination functions is a product of the contribution file entries make to cognitive processes that further a thinker’s pursuit of her ends. Things are as they are normatively required to be when the information the entries carry is about the same thing because that makes new information gained through the paradigmatic inference apt to be relied upon.
For a given coordination function, we can distinguish between its base and target: an entry that has a coordination function is the base entry, and the entry that the base entry has the function of coreferring with is the target entry. File entries can be either bases and targets or both. Where there is a requirement-based coordination function, all entries in the same file will be bases of coordination functions with all other entries in that file as targets. For the example of someone who thinks about Cicero that he is a Roman and an orator, we could diagram this like so:

ɸCicero



  a Roman



an orator

Requirement-based coordination functions thus compose a sort of network put in place by the contribution that inferential dispositions make to a rational cognitive life.
Coreference requirements are something over and above the existence of mental files and their entries. One needs a whole thinker—a person—with a concern for the reliability of her information, of which mental files are a contributing part, to have a coreference requirement. Simply being an entry in the same mental file is not sufficient, on this picture, for being the base of a requirement-based coordination function with other entries in the same file as targets. A file system unconnected to a thinker with the motivation to monitor their information would not have files whose entries were linked by requirement-based coordination functions (think of the data stored on an unused desktop computer).
The normative nature of requirement-based coordination functions is derivative, then, in the sense that it is not basic from the standpoint of goal-oriented, or teleological, phenomena. Something can have a normative function as a consequence of being subject to a requirement on it in in virtue of being a part of a broader mechanism that serves some purpose. That purpose of that broader mechanism need not itself be further explained to explain the normative function of the part. So too with file entries and coordination functions. So, granting the existence of mental files, it should be relatively uncontroversial to hold that there are file entries with requirement-based coordination functions.
3.3 Coordination functions as defaults
The third substantive claim is that requirement-based coordination functions connect with and so explain the rationality of the paradigmatic inferential dispositions. This has three components. The first is the presence of a default presumption that something with a normative function is carrying it out. The second is the possibility and the absence of defeating information, where defeating information provides an indication that the normative function is not being or has not been carried out. The third concerns how a thinker is sensitive to the presence of a requirement-based coordination functions. 
The first two components make up what I will call an apparatus of defaults and defeaters. This apparatus may be familiar from discussions of entitlement epistemology. Entitlement is a species of warrant for, or a positive epistemic status of, belief. A belief to which one is entitled need not be justified by one’s conscious mental states. One evident advantage of an entitlement epistemology is in the lack of inferential structure to supply warrant, thereby avoiding sceptical arguments that exploit the supposed necessity of such structure. Entitlement to a belief is possessed in virtue of it being held by the kind of believer that holds it, in the kind of environment that believer is in. By forming a belief in a certain way, there is a default presumption in favour of that belief being true. This can be defeated if there is information that indicates that that default presumption is false or unreliable. Warrant does lapse if the defeaters are themselves undefeated.

The problem of coordination is not a problem of epistemic warrant, but it is interesting to note the similarity between the need to supply an indication of sameness of reference that is not an additional step in inference, and a non-inferential account of epistemic status. And there is no obstacle to understanding the possession of reasons by a thinker with the apparatus of defaults and defeaters, despite it often being used to understand epistemic warrant in the absence of possession of supporting reasons.
The thinker’s sensitivity to the apparatus of default and defeat is what makes this possible. The idea is that something's having a normative function to do X provides information that the X-ing function is fulfilled. It is subject to an expectation to the effect that it does X so long as things are going well. So the default information that it is X-ing can be relied upon in the absence of indication that things are not going well. In other words, something’s operating under the expectation that it Xs is itself an indication that things are going well and that it is X-ing. So normative functions provide an indication that something is happening; this is the equivalent of the default. This expectation can be mistaken, and there can be a counter-indication to the effect that it does not do it. In which case, the indication is overturned; this is equivalent of a defeater.
When two file entries are required to carry information about the same thing, the default position is that they do. Absent a defeater, there is an indication that they are about the same thing. Since coordination involves inferences that deliver information that one thing has two (or more) properties, defeating information will consist of information that those properties cannot be co-possessed, are sufficiently unlikely to be co-possessed, or perhaps were derived in a way that indicates that were not possessed by the same thing.
 The presence of a defeater would render it irrational to perform the inference, but does not remove the presence of the indication of sameness of reference provided by the coordination function. It therefore exerts rational pressure to change something. Quite what that change is will depend in several ways upon what exactly the nature of the defeating information is and whether the result of any potential change would be a more coherent overall combination of information and inferential dispositions. It may involve dropping the disposition and changing to a set of uncoordinated thoughts (splitting the file into two), or else dropping one or other of the bits of information.
This applies to requirement-based coordination functions in particular. A requirement-based coordination function provides an indication of sameness that is a reason the thinker has because it involves factors to which a thinker capable of referential coordination must be sensitive. Being sensitive to something, in this context, just means behaving in a way that is responsive to that thing. In this case, the thinker is sensitive to the possession of bits of information, the disposition to put them together in inference that is grounded by the information being carried by entries in the same mental file, the fact that this disposition contributes to the extension of her stock of information that may be used by her to further her aims and projects, and so the potential need for a change in her dispositions in response to other bits of information.
The theory laid out, it remains to say what advantages it has over alternative treatments of mental files.

4. Comparisons
First a caveat. The treatments of mental files to be discussed are not explicitly addressed to coordination, but rather to a condition called, variously, de jure coreference, de jure reference to the same, or sameness of sense. De jure coreference is a condition of thoughts that combines semantic and epistemic conditions. Thoughts that are de jure coreferential are a fortiori coreferential, which is a semantic condition; they are such in a way that is somehow luminous for the thinker, something that they must be aware of for that condition to obtain, which is an epistemic condition. As it is usually spelled out, for thoughts that are de jure coreferential, the relevant existential generalisation is known to follow a priori.
De jure coreference is obviously very similar to coordination. One might go so far as to say that coordination is an ingredient of de jure coreference: thoughts for which the epistemic condition obtains will necessarily be those for which it is also rational to perform the paradigmatic inference. Coordination is much weaker, since it does not involve either the semantic or epistemic conditions. Thoughts that are coreferential de jure are thereby coordinated, though the converse is not true. So they should be distinguished. In fact, however, it is not entirely obvious (whatever might be said about expressions in public language) that coreference de jure is really a feature of thought, much as this is often simply asserted or assumed. Proposals addressed to coreference de jure should be evaluated, in the first instance, according to how well they address coordination. If they cannot do this adequately, then the account of de jure coreference will go by the board.

So, bearing that in mind, how do these treatments fare? The main difference between the coordination functions explanation and all three of the alternative treatments of mental files is that they concern, in one form or another, conditions to be met by mental files that bear on how beliefs get to be about something, or have some particular referential content. Such views seem to face problems with employing these conditions in an adequate explanation of coordination, one that is psychologically realistic and sufficiently general. The coordination functions explanation has nothing to say about these conditions, and consequently does not face those problems.
4.1 The indexical model
The clearest contrast with the coordination functions explanation can be found in the indexical model advocated by Recanati (2012: 27-88ff). The indexical model is highly complex, so I must simplify somewhat. The central idea is that mental files are governed by functional restrictions on the information that they can include. These functional restrictions specify particular epistemically rewarding (ER) relations in which the files stand to particulars in the thinker’s environment. These restrictions divide files up into types, and determine referential properties. On the indexical model, files are vehicles of mental reference (ibid.: 57-67). In this way, mental files are held to be like indexical expressions in public language: the types given by the restrictions are like Kaplanian characters, which determine token contents in conjunction with a context.
On the indexical model, files form a hierarchy articulated in terms of operations that convert a file of one type into that of another type. At the bottom of the hierarchy are those based on immediate perceptual input. At the next level up, there are files that retain or combine perceptual input with new information. Files at the bottom level are converted into files at the next level by the operation of expansion (ibid.: 75). Further up, there are encyclopedia entries, files that include information gathered from whatever source. Such files have no particular restriction on how the information associated with them may be gained. Encyclopedia entries are formed by the operation of detaching a file from any particular ER relation (ibid.).
Recanati avers (ibid.: 42-3, 94-5) that his indexical model can be addressed to de jure coreference, because information associated with the same file is ‘clustered’, and the thinker is ‘licensed’ to inferentially integrate clustered information, but he is remarkably inexplicit as to exactly why this is so. If we adopt the principle that claims about de jure coreference should in the first instance be evaluated in terms of coordination, then the question is: what indication of sameness of reference might indexical files afford? 
The tempting thought might be that, because mental files are themselves vehicles of reference, the fact that two thoughts involve the same mental file indicates that they are about the same thing. But appeal to an awareness of the vehicles of thought would be psychologically unrealistic; it requires awareness of what accounts for the referential properties of our thoughts that we have no reason to attribute to ordinary thinkers.
An alternative and potentially more promising explanation might be found in an appeal to the functional restrictions that individuate file types. Those restrictions involve ER relations that pick out a particular object, and so might provide an indication that the information is about a single thing. The problem is that, by Recanati’s own lights, the indexical model must include files, encyclopedia entries, that do not feature such restrictions. So appeal to the functional restrictions would provide only a highly limited account, one that excludes any case of a thought about an individual where the thinker is using no particular way of getting information about it—which, I take it, is almost all of our thoughts. And the proposal that there are files that feature those functional restrictions is less plausible in light of the much simpler theory that can be gained from the more modest model of mental files required by the coordination functions explanation. The tendentious idea that information is bundled according to particular ways of getting it looks simply otiose. The job that sort of bundling is supposed to do can be done by non-tendentious means instead.

Whatever other merits the indexical model may have, the explanation of coordination is not one of them.
4.2 Metasemantics and file maintenance
Schroeter (2012: 191-7) has argued that coreference de jure can be explained in terms of mental files in combination with the application of metasemantic axioms. Mental files establish what Schroeter calls apparent coreference de jure, which involves the presence of inferential dispositions such as the paradigmatic ones. The metasemantic axioms hold that thoughts that are apparently coreferential are to be interpreted (semantic values are assigned) so as to make them genuinely coreferential, unless some defeating reasons obtain. 
The similarity with the coordination functions account is obvious: the presence of a particular set of inferential dispositions, combined with some other factors, itself accounts for the rationality of those dispositions. The problem is that using the other factors Schroeter has in mind for an explanation of coordination would mean attributing extraordinary powers to thinkers capable of coordinated thought. Why would the existence of such metasemantic axioms be reason-providing for the thinker unless she was aware of and so could apply them? The axioms must have some role in the thinker's mental life, but there is no reason to attribute the required powers to ordinary thinkers independently of the theory.

Lawlor (2001) has proposed that what she terms file-management dispositions explain the rationality of coordination. These are dispositions to screen and prune one’s information, to check new putative information against old and to remove old information if it conflicts with new information. According to Lawlor, such dispositions constitute an attempt to maintain an intentional relation, that is, to make the relevant thoughts about some particular (Lawlor 2001: 72-5). When a thinker has aims and purposes that require the maintenance of an intentional relation, she will check the functional history of those file maintenance dispositions. When they are in good standing, her attempt to maintain an intentional relation will be reliable, and so she will have a reason to treat one’s thoughts as being about the same. As Lawlor puts it, “epistemic vigilance, expressed in one’s file-management dispositions, forms the foundation of one’s claims to know of the logical properties of one’s inferences.” (ibid.: 101)
This is very close to the coordination functions explanation, but it is worth highlighting two important differences. The coordination functions explanation is significantly less demanding. A thinker does not need to have anything like a way of tracking the bona fides of her file maintenance dispositions, she just needs to have them. And the maintenance dispositions on the coordination functions explanation constitute an attempt to maintain a conception of things that is coherent, so likely to be true, not an attempt to maintain an intentional link. As far as the coordination functions explanation goes, what goes into maintaining an intentional relation is an entirely external matter.
I have charged these explanations with being psychologically unrealistic, as with the first way of applying the indexical model. Might that charge equally be made against my account? No, but saying why not will help to clarify the force of the objection.
 
On my account, a thinker’s inferential dispositions are rational when sensitive to a particular set of psychological factors. As I said earlier, being sensitive to X, in this context, just means behaving in a way that is responsive to X. In this case, the behaviour is being subject to monitoring and modification, and X is the presence of a mental filing system, the thinker’s motivational states, and the coordination functions resulting from their interaction. The point to underline is that the filing system, motivational states, coordination functions, and monitoring/modification behaviour are what they are because they have an effect on how a thinker is disposed to infer and update her information. The sensitivity required by the explanation therefore demands nothing other than these factors being present, as it amounts to the same thing. And appealing to these factors for the purposes of explaining coordinated thought is to make only a relatively minimal commitment, as there are straightforward reasons to think they are present whenever coordination occurs.
 
By contrast, being sensitive to what makes for mental reference demands much more. Files being context-sensitive vehicles of mental reference, metasemantic axioms, and file maintenance dispositions having the right epistemic credentials, are all on the order of facts. The analogue of being sensitive to the presence of a filing system interacting with motivational states would be being sensitive to a fact obtaining. The charge of psychological unreality comes down to the following: the fact simply obtaining is not enough, as it is not the case that being sensitive to a fact demands nothing other than its obtaining (thus epistemology). Something must be brought in to explain how the fact can provide a reason that the thinker has. The force of the objection is that this would require making an attribution to the thinker of something for which there is no independent justification.
 
More could be said on this, but for those unconvinced, the objection may be recast as a challenge: advocates of these explanations need to show that either (a) nothing does need to be brought in to do this, or (b) that what does need to be brought in is at least as, if not more, plausible than the explanation provided by coordination functions.
4.3 Alternatives to mental file theory
Before concluding, I want to briefly step away from mental file theory to make two points about how the coordination functions theoretic treatment of mental files stands with respect to some alternative approaches to cognition. 
As mentioned above, the dispute in this area is largely between those who hold a view of the content of thought that makes use of Frege’s notion of sense, and those who reject that view and hold that a theory of mental representations can do the work instead. On the neo-Fregean view, a thought has a propositional content composed of senses, which both determine reference and explain the patterns of rational inference into which the thought enters. Identity and distinctness of senses is then held to explain these patterns, including but not necessarily limited to those at issue in Frege puzzles. As against this, theorists of mental representations have instead proposed that all that is required are identity relations between mental representations, such as identity of orthographic type (Fodor 2008), identity of origin (Sainsbury & Tye 2012), or identity of long-term memory network (Prinz 2002). 
There are difficulties with both positions which I shall not rehearse. Instead, I merely suggest that these difficulties may be avoided by adopting the relatively deflationary explanation made available by coordination functions theory. Mental file theory, and the coordination functions extension of that theory in particular, involves no commitments as to either content or the vehicle of that content. The first point is that this shows that it is possible to prescind from theoretical disputes about the format—the content and perhaps also vehicles—of thought in order to solve the Frege puzzles.
There is a conciliatory point to be made here as well. The commitment to mental representations may be motivated by considerations that are untouched by the need to explain coordination—for example, the systematicity and productivity of thought, the causal nature of psychological explanation, or the project of naturalising intentionality.
 In which case, it might be that the best overall theory of cognition needs to posit such things. And it may be legitimate to employ them in addressing Frege puzzles. But it is unlikely that Frege puzzles will be solved simply by appealing to mental representations, nor is it likely that they will be solved by appealing to properties of mental representations (type-identities and the like) that cannot be functionally characterised as per the coordination functions explanation. Mental representations are subpersonal mental entities, and contact needs to be made with a thinker’s reasons, not just causal goings-on in their cognitive system.
The conciliatory point is that the coordination functions explanation is both consistent with and complementary to mental representations theory. They can be combined in a couple of ways. One might think of mental files as mental entities in addition to mental representations. On such a view, mental files would serve their information-organising role and mental representations would act as something like labels or tags for them.
 Alternatively, one might think of mental files as being realised by mental representations.
 This would be an application of Millikan’s idea about functional equivalence discussed in section two. To use the often-employed image of the belief box, the mental file diagrammed above might be realised by a set of mental representations in a belief box like so:

In this case, the type-identical representations in the subject position (i.e., the Cicero-representations) together realise a Cicero-file, and the representations in the predicate position realise the file entries. The single entity at the functional level of the mental filing system would be realised by distinct entities at the functional level of constituent mental representations. 
This proposal is only speculative. The point is that the proponent of mental representations would be well advised to take it up.
5. Conclusion
The mental file theorist’s approach to Frege puzzles places coordination at the centre. Because of this, they are obliged to explain the reasons a thinker has for treating her beliefs as being about the same thing. On the subpersonal conception, mental files by themselves provide only an incomplete functional characterisation of coordination. The explanation may be completed by bringing in an account of how mental files and their entries play a role in organising and supplying information relied upon by the thinker in pursuing her ends. This role provides the necessary normative functional properties that provide the needed indication of sameness of reference. Alternative treatments of mental files do less well in this regard. A distinct advantage of mental file theory is that it provides an account of coordination that avoids getting entangled in debates about the format of thought, though at the same time, it would provide a complementary supplement to the theory of mental representations. 
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Cicero is a Roman


Cicero is an orator


There is something that is both a Roman and an orator


…








� ‘Frege puzzles’, ‘Frege’s puzzle’, and ‘Frege cases’ are used in different ways in different places somewhat interchangeably. My usage here is, I think, common enough, but in any case, the labels are unimportant.


� See also Strawson 1957; Sainsbury 2002; Recanati 2012; Dickie 2015.


� The term ‘coordination’ is employed by Fine (2007) as a term for a relational semantic property of propositions. I am using it to refer to a psychological relationship between propositional mental states. Fine applies his notion of coordination to psychological relations between such states, but these are more akin to relations of coreference de jure—see beginning of section four.


� Mental files appear in the philosophical literature in the late 1960s, and have been the topic of much discussion since; see Murez & Recanati 2016 for a recent overview


� For paradigmatic examples of this sort of view, see Evans 1982; Peacocke 1992; Chalmers 2012.


� This sort of view is advocated in Prinz 2002; Fodor 2008; Sainsbury & Tye 2012.


� See, for example, Peacocke (1992: 1-5) and Prinz (2002: 6-7); Onofri (2016) provides a critical discussion of this idea.


� Heck (2012) makes a related set of claims in the course of his discussion of Frege puzzles as they occur in the statement of psychological generalisations concerning intentional mental states. According to Heck, there are formal relations between propositions on the order of type relations between terms in formal representations of propositions in logical notation. This bears interesting similarities to Fine’s semantical coordination relations (see Heck 2014); as with the semantical relations, these formal relations need to be psychologically implemented in some way, though as far as the account of psychological generalisations is concerned, this may be left unspecified. Heck’s own suggestion (2012: 159) that they might be implemented by type relations between mental representations may be considered in the light of the discussion in section 4.3 below.


� Strictly speaking, Millikan thinks that equals markers are not functionally the same as Strawson markers (ibid.: 160). She is correct about this (explicitly represented or discovered identity is not presupposed identity), though her claim that there are actually no such things as identity judgements (ibid.: 171-2) overlooks the rational difference between explicit and presupposed identity.


� See Drayson 2012 for illuminating discussion.


� It is curious that Recanati (2012: 101) seems to accept this charge in the course of promoting his version of mental file theory.


� Lawlor (2001) is a particularly clear example. Dickie (2015) also explicitly adopts this view.


� At no point does Millikan characterise grasping sameness as distinctly rational as opposed to purely mechanical. But she plainly thinks it is related to the classical Frege puzzles, which are puzzling precisely because of the rational nature of discovery and ignorance of identity.


� Compare Recanati 2012: 37-8. 


� Compare Pryor’s (2016) graph-theoretic representation of Frege cases.


� For a useful discussion of entitlement epistemology, see Casullo 2007.


� A rich source of examples of this latter possibility may be found in the literature on so-called slow switching cases; Recanati (2012) gives a good overview of this literature from the perspective of mental file theory.


� Interestingly, two of the treatments of mental files are in fact addressed to a weaker condition than de jure coreference, ‘apparent de jure sameness’ (Schroeter) and ‘apparent sameness of sense’/‘thinking with coreferential purport’ (Lawlor). The difference between this and coordination proper is minimal.


� See Papineau 2013 for related discussion; Millikan (2000) argues for this point at length in relation to similar proposals to be found in Evans (1982).


� The proposal is perhaps more plausible in the case of interpersonal linguistic communication, though that is outside the scope of this paper.


� See Fodor 1975.


� Fodor tentatively advocates a view like this (2008: 92-100).


� Prinz suggests a view of this sort (2002: 139-164); of course, such a view need not share his particular neo-empiricist commitments.


� This paper draws on doctoral research supported by an AHRC studentship, for which I am grateful. I would like to thank to Daniel Rothschild for comments on earlier drafts. Many thanks also to two anonymous AJP referees for providing models of constructive criticism which greatly improved this paper.
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