3D Cohabitation
(Erkenntnis 2016)
Four-dimensionalists are often thought to have a comparatively trouble-free and attractive solution to the problem of fission in their cohabitation theory. The question this paper addresses is whether three-dimensionalists can be cohabitation theorists too. Denis Robinson (1985) and John Perry (2002) have explicitly defended the cohabitation theory while claiming it is compatible with three-dimensionalism. And Ryan Wasserman (2002) and Matthew McGrath (2007) have claimed that three-dimensionalists have much the same strategies open to them as four-dimensionalists. However, there is a widespread view that the cohabitation theory simply doesn’t make sense given three-dimensionalism—roughly because it would allow how many objects are wholly present at one time to be determined in a mysterious way by later events. This criticism has been made by Mark Johnston (1989), Eric Olson (2006) and Katherine Hawley (2008). The aim of this paper is to consider in detail the arguments against 3D-cohabitation and to show how they can be repelled. 
1. The Problem of Fission and the Four-dimensionalist Solution
Suppose a person, Martha, divides amoeba-like (or through some other process if you prefer) resulting in two individuals, Milly and Molly.
 Fission scenarios of this kind pose an acute problem if you think that personal identity over time is an intrinsic relation grounded in certain, say, biological or psychological continuity relations. Thinking of personal identity this way implies two principles: the grounding principle, as we may call it, and the only x and y principle.
 The grounding principle affirms that facts about personal identity over time are grounded in facts about certain kinds of continuity relations. The only x and y principle affirms that for any persons x and y, whether x and y are identical is settled by intrinsic relations holding between them, not by extrinsic relations holding between either of them and any third object, z. Given the grounding principle, it looks as though Martha ought to survive fission for she bears the continuity relations to post-fission individuals that are thought (by friends of the principle) to ground personal identity over time. But given the symmetry and transitivity of identity, Martha can’t be identical with both of them.
 That’s one problem then: she bears the relations that ground identity to each of two people but must nonetheless be distinct from at least one of them. One way to respond is to say that Martha is identical with neither precisely because she bears the relevant grounding relations to two different individuals. But the only x and y principle blocks this move. The principle counsels that whether Martha is identical with, say, Milly cannot depend on the relations Martha bears to some other individual, e.g., Molly. 
Some philosophers reject at least one of these principles. For instance, “further fact”
 approaches to personal identity deny the grounding principle. They think personal identity over time is a “further fact” over and above the holding of relevant continuity relations.
 They can affirm that Martha is identical with Molly, Milly or with neither regardless of the facts about continuity relations holding between them. Others deny the only x and y principle. Call these closest-continuer theories.
 They claim that Martha is identical with neither Milly nor Molly because she bears “ordinarily identity-preserving” continuity relations to both of them. Had she borne the very same continuity relations to just one person, she would have been identical with that person. However, some consider the costs of these approaches too high. They think facts about personal identity over time don’t “float free”
 from relevant continuity relations, and they don’t want to say that whether one person is identical with another can turn on facts about how one of them is related to some third individual. 

Four-dimensionalists tend to tackle this difficulty using the cohabitation strategy.
 On this approach, Milly and Molly both existed before the fission; they cohabited the pre-fission body. And the name “Martha” really picked out both Milly and Molly all along. Four-dimensionalists treat persisting objects as space-time worms “spread out in time”. This is typically understood by thinking of persisting objects as aggregates of temporal parts. On this view, a persisting object is only partly present at any given time by virtue of having a temporal part that is wholly present then (as well as having temporal parts wholly present at other times). This is much like the way a road is only partly present in one place by virtue of having a stretch of asphalt that is wholly present there (as well as having stretches of asphalt wholly present at other places). Four-dimensionalists will claim that Milly and Molly can cohabit the pre-fission body by sharing their pre-fission temporal parts. This is analogous to the way, say, the A-road and the B-road can partially overlap by sharing their spatial parts through a certain village and then going off in separate directions. 

Note, I say that the idea of persisting objects being “spread out in time” is typically understood in terms of their being aggregates of temporal parts. But as Josh Parsons (2000) has pointed out, four-dimensionalists needn’t understand it this way. They could think of persisting objects as extended simples. That would avoid commitment to temporal parts while preserving the idea that a persisting object is only partly present (i.e., not present in its entirety) at each time at which it exists and only wholly present across the entire duration throughout which it is “spread out”. However, the temporal part approach is standard. 

The 4D cohabitation theory comfortably accommodates the intuition we began with that personal identity over time is an intrinsic relation grounded in certain continuity relations. One component of this intuition is the grounding claim—that facts about personal identity are grounded in facts about certain continuity relations. On the 4D cohabitation theory, where there is continuity of the right kind, there is personal identity. In the fission scenario, the pre-fission temporal parts are suitably continuous with Milly’s post-fission temporal parts and with Molly’s post-fission temporal parts. On this approach, that implies that there were two people all along—Milly and Molly—both of whom survive the fission. We don’t get continuity without personal identity, as we do on “further fact” approaches. The other component was the only x and y principle which says that whether persons x and y are identical is determined by intrinsic relations holding between them, not by relations either of them may hold to a third party, z. The 4D cohabitation theory affirms that where a temporal part at one time is suitably continuous with a temporal part at another time, that guarantees the existence of a person to whom they both belong (it guarantees that they are I-related in Lewis’s terminology). The existence of a third temporal part contemporaneous with the second and continuous with the first will make no difference. Thus, extrinsic matters concerning relations borne to third parties do not affect facts about personal identity as the only x and y principle counsels. The upshot is that the 4D cohabitation theory does an excellent job of adhering to the intuition that personal identity is an intrinsic relation grounded in certain continuity relations. It is, then, the option of choice for four-dimensionalists who want to defend that intuition. 
Three-dimensionalists oppose the four-dimensionalist approach to persistence. But they may still want to defend the intuition that personal identity over time is an intrinsic relation grounded in certain continuity relations. So they may still be attracted to the cohabitation theory, which does such a fine job of preserving that intuition in the face of the fission problem. However, Hawley and others have argued that the cohabitation theory isn’t available to three-dimensionalists. Before considering their reasons, it will be worth summarizing how three-dimensionalists and four-dimensionalists disagree about persistence. 

Three-dimensionalism isn’t merely the rejection of the idea that persisting objects are aggregates of temporal parts. As we saw earlier, four-dimensionalists needn’t employ the notion of temporal parts. And John Hawthorne (2008) has pointed out that three-dimensionalists could grant that for each time at which a persisting object exists it coincides with a short-lived object which we may call a “temporal part”. What’s essential to three-dimensionalism, rather, is rejection of the idea that persisting objects are space-time worms spread out in time and so only partly present at each moment at which they exist. Three-dimensionalism affirms instead that persisting objects are wholly present at each time at which they exist in much the same way that your nose is wholly present where it exists; they are not only partly present at each time at which they exist the way you are only partly present where your nose is or the way a road is only partly present where a short stretch of its asphalt is. Hawley calls this the “non-mereological” way of drawing the distinction between three-dimensionalism and four-dimensionalism—focusing on whether persisting objects are spread out in time or not rather than on whether or not they have temporal parts. 
2. The Region-Focused Temporal Grounding Problem
Hawley (2008) argues that grafting the cohabitation theory onto three-dimensionalism won’t work because of what she calls the region-focused temporal grounding problem. 
Let region R be the region of space-time through which Milly and Molly are said to cohabit a single body. What makes it the case that two people jointly occupy that region rather than just one person? We can certainly imagine a possible world in which there is a region just like R in all the fundamental physical and psychological respects in which there is just one person, not two. In that world, we may suppose, the woman who occupies that region does not divide. The operation goes horribly wrong and she simply perishes. How is it that space-time regions indiscernible in terms of basic physical and psychological properties can yet differ in the number of persons present? Answering that question convincingly is the region-focused temporal grounding problem.
Four-dimensionalists appear to have a straightforward answer. They regard persisting objects as extended through time, only partly present at each individual time in much the same way that you are only partly present at the place where your nose is. On their view, how things stand intrinsically in region R settles that at least a section
 of at least one person exists throughout that region. It doesn’t settle whether that section is the whole of one person, or whether it is a mere subsection belonging to one or even multiple persons that extend beyond R. To settle those matters, we must look at how things stand outside that region. If the person-section in R isn’t continuous with any person-section beyond R, then there is exactly one whole person in R. If it is continuous with person-sections beyond R but no branching occurs, then there is a subsection of exactly one person in R. If, as in the Milly/Molly case, it is continuous with person-sections beyond R that form exactly two branches, then R contains a subsection of exactly two temporarily overlapping persons. 

All this makes good sense from the perspective of four-dimensionalism according to which persons are space-time worms. From that perspective, it isn’t disconcerting at all to answer the region-focused temporal grounding problem in the following way: how many people exist within a region of space-time may not be settled by how things stand intrinsically during that time; instead it may be settled by how things stand over a broader period of time. 

Ryan Wasserman (2002) and Matthew McGrath (2007) have suggested that this kind of problem is no more challenging to three-dimensionalists than it is to four-dimensionalists. For any moves four-dimensionalists can make, there’ll be analogous moves available to three-dimensionalists.
 So what will the three-dimensionalist solution look like exactly?

3D-cohabitation theorists will also urge that how many persisting persons there are at a given time may be determined by how things stand at other times. They may claim that the fundamental physical and psychological facts intrinsic to R guarantee that at least one person persists throughout R. But, of course, they don’t settle whether that person persists after R. Nor do they settle whether there are multiple people who persist throughout R cohabiting the same body. What settles those questions? 3D-cohabitation theorists will point to how things stand outside R. Take the region, R*, which includes R plus the portions of space-time occupied by Milly and Molly after fission. The fundamental physical and psychological facts intrinsic to this region guarantee that there are people in disjoint regions of space after fission. And they determine that both these people are biologically and psychologically continuous with the human body that occupies region R. 3D cohabitation theorists may conclude that these facts guarantee that there are (at least) two people cohabiting the body that persists throughout R. (And the broader global facts determine that there are no further people in R.) 

Hawley claims three-dimensionalists should baulk at this proposal and specifically at the determination claim. 

“[Three-dimensionalists] should baulk at the claim that temporally distant goings-on can determine whether an object is present at a time at which, if it were present at all, it would be wholly present. This determination is not causal (it can operate backwards in time), and it seems entirely mysterious.” (205)

There are two strands to Hawley’s objection. The first I’ll call the determination objection. This is a claim about the implications of being wholly present on a non-mereological understanding of it. Where an object is wholly present at a given time, it’s claimed that factors extrinsic to that time should not determine whether it is present then. The second, I’ll call the mysteriousness objection. It concerns the notion of determination in play which she claims is entirely mysterious. 

Eric Olson (2006) makes similar comments in his discussion of John Perry’s cohabitation approach, which Perry intends to be compatible with three-dimensionalism (2002, 38). Olson writes:
How could the number of people there are now depend on what happens later? It isn’t that later states of affairs cause earlier ones…If people don’t have temporal parts…Perry’s view looks mysterious at best. (437) 

Again, there’s a worry about non-causal, backwards determination and about mysteriousness on a 3D-cohabitation picture. Mark Johnston (1989) also remarks, 

This co-occupancy problem can be made worse if we think of people as three-dimensional entities extended in space but not in time…If persons are three-dimenional entities then it is hard to see how the subsequent fission could have affected how many people were associated with [the pre-fission body]. (384) 
3. The Determination Objection
I’ll begin with Hawley’s determination objection and move onto the mysteriousness objection in §4.  
3.1 A first attempt

As a first attempt, we can express the determination objection as the idea that whether an object is wholly present at a given time should not be determined by temporally distant goings on. 3D cohabitation runs contrary to this idea. It affirms that Milly and Molly are wholly present pre-fission. But the fact that there are two of them cohabiting the pre-fission body is determined by later events—the occurrence of fission. In response, I will argue that it is in fact coherent to maintain both that an object exists wholly present at a time and that its existence then is determined by factors extrinsic to that time. 
Before doing so, it’s worth pointing out how the 3D cohabitation theorist disagrees with the 4D cohabitation theorist on this issue. As noted, four-dimensionalists view Milly and Molly as space-time worms, i.e., as objects spread out in time. Both are said to be (partially) present pre-fission. But the fact that the two of them are both (partially) present at that time is not determined by how things stand at that time. On this view, during the pre-fission period we have a person-section
 that belongs to Milly and Molly. Nothing about that section itself indicates that it is a section of two persons rather than one. The fact that it is a section of two persons is determined by what goes on outside that space-time region. Since, on this view, the fact that there are two persons (partially) present pre-fission just consists in the fact that the pre-fission section belongs to two people, the fact that there are two persons (partially) present is itself determined by what goes on outside that period.   
Things look different on the 3D cohabitation view. On this view, Milly and Molly are both wholly present pre-fission. So the fact that temporally distant goings on determine that they are both present then cannot be explained in the same way. I.e., it cannot be explained by saying a) that what exists pre-fission is only a person-section, b) that temporally distant goings on determine that that section belongs to two people and c) the latter fact is what determines that there are two people pre-fission. On the contrary, on this view a) is false—what exists pre-fission is both Milly and Molly, each wholly present. Nonetheless, it is still affirmed that the fact that these two people are each wholly present pre-fission is owed to the subsequent fission. The thought behind Hawley’s determination objection seems to be that these ideas conflict—if Milly and Molly are wholly present, their existence pre-fission cannot be determined by later events. 
To respond, it can first be pointed out that there is no contradiction in affirming both that an object is wholly present at a given time and that its being present then is determined by temporally distant goings on. Here’s an example to make this general point. A powerful being could at time t1 decide that exactly 100 people will exist at some later time, t2, and then cause that to be so. I take it that this is perfectly compatible with those people existing wholly present at t2 the way your nose exists wholly present where it does. Three-dimensionalists who are anti-reductionists about causation ought to accept this kind of determination of the existence of persisting objects—wholly present—at a time by what goes on at other times. 
Hawley could grant this and argue, as she does, that the determination posited by 3D-cohabitation is not causal. This seems right. According to the theory, fission determines that two persons existed pre-fission. This isn’t claimed to be a law of nature that might have failed to hold—otherwise their solution to the problem of fission would work only insofar as the relevant laws of nature remain constant. Rather, the determination posited seems to be of a non-contingent metaphysical sort. The general idea was that facts about persons supervene globally on the basic physical and psychological facts. Where relevant continuity relations take a branching form, that necessarily determines that there must have been cohabiting individuals wholly present before the branching. 
Positing this kind of non-causal determination is controversial. But the controversy surely does not lie in whether there is conceptual space for it. The concept, I claim, is perfectly coherent. The proposal is that how many objects exist wholly present at a given time may be determined by temporally distant goings on. So far, there’s nothing incoherent. The idea is relatively uncontroversial where the determination in question is causal (as with the powerful being example). Stipulating that the determination is non-causal surely doesn’t make the view suddenly incoherent. What’s controversial, I think, is not whether the idea is coherent, but whether there really is any such determination answering to that idea. That worry will be addressed in §4. The point being made here is the limited claim that an object’s existing wholly present at a time does not imply that its existence then isn’t determined by factors extrinsic to that time. So we cannot dismiss 3D cohabitation summarily on that basis. 
3.2 A second attempt
However, Hawley’s determination objection cannot be summarily dismissed in light of the above either. There are two other ways the objection might be stated which should be considered. One way is to contend that if objects are wholly present at a given time, then their being present then should be determined by factors intrinsic to that time. For instance, it is plausible that whenever they exist Milly and Molly are composed entirely of biological cells suitably arranged. One might think that if they are wholly present pre-fission, then the fact that they are both present then should be determined by the intrinsic facts about arrangements of cells then. 3D-cohabitation denies this. The intrinsic facts about arrangements of cells pre-fission don’t determine that two wholly present people cohabit the pre-fission body. According to the theory, that fact is determined by later events. 

In response, 3D cohabitation theorists can concede that the general principle that how many people are wholly present at a time must be determined by intrinsic factors may be intuitive. And they can concede further that ordinarily (i.e., in the kind of cases we’re familiar with) the number of people wholly present at a time is reflected in the number of distinct collections of cells arranged person-wise at that time. But they can urge that whether one should ultimately accept the general principle will turn in part on what one thinks is the best solution to the problem of fission. In our fission example, the post-fission individuals, Milly and Molly, both bear the relations that seem to ground identity over time to the pre-fission body. Given the assumption that identity over time is an intrinsic matter grounded in certain continuity relations (i.e., the intuition with which the paper began), that provides us with a good reason to think that Milly and Molly both existed pre-fission. 3D cohabitation theorists will urge that, on balance, the best interpretation of the fission case affirms that Milly and Molly did both exist pre-fission. And that, they’ll claim, provides us with a good reason to reject the critic’s general principle and affirm that how many people exist pre-fission is determined not by matters intrinsic to that time, but by what goes on later. 

To insist, on the contrary, that how many people are wholly present must be determined by intrinsic factors would only beg the question here. To press this line of objection further, then, the critic will need to supply some further reason to think their principle should be preserved despite the motivation for rejecting it that has been offered.  
3.3 A third attempt

Here’s a final variation on the determination objection. One might urge that if an object is wholly present at a given time, then its being present then should be a matter intrinsic to that time. The claim here, then, is not that the presence of such an object must be determined by intrinsic factors (like how cells are arranged at that time) rather than extrinsic factors, but that its presence should itself be a matter intrinsic to how things stand at the time in question. The problem is, it is hard to square that idea with the claim that Milly and Molly’s both being wholly present pre-fission is determined by temporally distant goings on.  
Two ways of responding to this objection strike me as feasible. The first way involves accepting the assumption that if an object is wholly present at a time, then its being present then is a matter intrinsic to that time. An initial point to make on this response is that, in general, something’s being intrinsic is compatible with its being determined by something extrinsic. For instance, the shape of a clay pot is intrinsic to the pot. But the skillful hands of the sculptor—which are extrinsic—determined that the pot has that shape. That gives some support to the view that how many people are wholly present pre-fission can be intrinsic to that time yet determined by temporally distant goings on. However, the cases are not entirely similar. We can imagine a lonely,
 uncaused piece of clay with the same shape. So a piece of clay’s having that shape doesn’t require any extrinsic goings on even if, in some cases, a piece of clay having that shape is determined by certain extrinsic goings on. According to the 3D cohabitation thesis proposed, however, the pre-fission body’s being cohabited is a matter intrinsic to the pre-fission time but nonetheless necessarily requires things to be a certain way at other times—we cannot have cohabitation at one time, it is said, without the occurrence of branching at another. It may be objected, then, that something cannot be intrinsic if it necessarily requires things to be a certain way extrinsically. 

This line of objection can be resisted, I think. First, we can distinguish two ways in which something can be determined by extrinsic matters. Contrast the way the clay pot’s having a certain shape is determined by extrinsic factors with the way the pot’s being owned by Harry is determined by extrinsic factors. In the latter case, extrinsic factors feature in what it is for the pot to have the property in question; Harry himself—an extrinsic factor—features in what it is to have that property. In the former case, extrinsic features figure in the explanation why the pot has the property in question, but they do not figure in what it is for the pot to have that property; the sculptor is part of the explanation of how the pot came to have its shape, but she does not figure in what it is to have that shape. 
Now consider the cohabitation theory from the 3D and 4D perspectives. Both affirm that cohabitation at one time requires branching at another in the sense that branching at the latter time explains why there is cohabitation at the former time. On 4D cohabitation, the branching also features in what it is for there to be cohabitation at the former time. At the time of the cohabitation, there exists a person section. Nothing about how things stand at that time implies that there are two persons (partially) present then. Rather, what it is for there to be two persons (partially) present at that time is for there to be a person section at that time which belongs to two distinct space-time worms which, at some other time branch from each other. Thus, extrinsic matters feature in what it is for there to be cohabitation at a given time on this view. So on the 4D approach, cohabitation at a given time is not a matter intrinsic to that time. 
3D cohabitation theorists can urge that things are different on their view. They claim that intrinsic to the pre-fission time there isn’t just a person section which may or may not belong to two people, depending on what goes on elsewhere; rather, on their view, there are two cohabitors who are wholly present at that time, and this, they may urge, is a matter intrinsic to that time. What goes on elsewhere does not feature in their account of what it is to have cohabitors present. What it is to have cohabitors at a time, given the 3D approach, is just for multiple people to be wholly present at that time. What goes on elsewhere figures only in the explanation of how there comes to be multiple people present. Branching elsewhere is what brings cohabitation about. 
In the case of the pot’s shape, we were able to illustrate that the sculptor plays a role in determining that the pot has that shape without playing a role in what it is for a thing to have that shape by imagining the case of a lonely piece of clay with the same shape. The critic may point out that 3D cohabitation theorists cannot illustrate their claim that branching plays a role in determining that there are multiple cohabitors pre-fission without playing a role in what it is to have multiple cohabitors pre-fission in the same way. By hypothesis, no possible world includes cohabitation without branching. Does this jeopardize the 3D cohabitation theorist’s claim that it’s intrinsic to the pre-fission time that multiple cohabitors are wholly present?
Arguably, it does not. What it shows, 3D-cohabitation theorists may urge, is that we cannot distinguish the relevant intrinsic matters from the relevant extrinsic matters here intensionally (i.e., modally); we have to distinguish them hyper-intentionally. On the one hand, we have the intrinsic matter of there being multiple people wholly present occupying a single body. On the other, we have the extrinsic matter of there being a body present which at a later time will undergo fission. We cannot show that these features really are distinct by pointing to a possible world in which a time has the one feature without the other. So to distinguish them, we must rely on the distinction drawn earlier between what it is to have a certain feature and what determines the having of that feature. And that distinction must here be understood hyper-intensionally; we must separate what it is to have multiple people wholly present from what determines that there are multiple people wholly present without being able to illustrate the point via modal variation. This may be a controversial claim. Some may profess to being unable to understand the hyper-intensional distinction being drawn. So what’s been said adds to the cost of the 3D cohabitation theory. But the line of argument doesn’t strike me as unreasonable; I think it is a cost 3D cohabitation theorists can live with.
       
I find that first response to the current worry attractive. But there is a second response available too that is worth mentioning. On this alternative response, 3D cohabitation theorists could concede that since there being multiple cohabitors present pre-fission metaphysically requires branching at another time, there being multiple cohabitors present is not a matter intrinsic to the pre-fission time. But they can urge that this doesn’t give us a reason to think that the multiple cohabitors are not wholly present pre-fission. Thus, they can reject the critic’s starting assumption that if an object is wholly present at a given time, its being present then should be a matter intrinsic to that time. They can motivate this move in the following way. When it’s said that Milly and Molly are wholly present pre-fission, the crucial idea is that they are present then in something like the way your nose is present where it is, as opposed to the way you are present where your nose is. In other words, pre-fission, we don’t merely have a proper part of Milly/Molly or a section of them; they are there in their entirety. Now one might be persuaded that if this fact requires branching at another time, then that gives us a good reason to believe it is not a matter intrinsic to the pre-fission period—it isn’t intrinsic because it isn’t independent of what’s going on elsewhere is the idea. But, on the face of it, the fact that the pre-fission cohabitation requires branching at another time doesn’t give us a good reason to believe the cohabitors are not wholly present then. We aren’t forced by this to say that only a proper part of (or a section of) Milly/Molly is present—that she is present then only in the kind of way that you are present where your nose is. So even if one is persuaded that the presence of Milly and Molly is not an intrinsic matter for the reasons given, those reasons don’t seem to imply Milly and Molly are not wholly present.

To sum up, then, the objection was that if an object is wholly present at a time, its being present then should be a matter intrinsic to that time. One option is for 3D cohabitation theorists to argue that the presence of the cohabitors is a matter intrinsic to the pre-fission time. The other is to argue that an object’s being wholly present at a time doesn’t require that the object’s presence then is intrinsic to that time. Either way, I think the objection can be defused.  
4. The mysteriousness objection
In stating her mysteriousness objection, Hawley notes that the “determination is not causal (it can operate backwards in time), and it seems entirely mysterious.” A number of points are raised in this quote and it isn’t clear how they relate to each other. First, is the claim that the determination cannot be causal because it can operate backwards in time? Those who think backwards causation is possible will consider this a non-sequitur. Second, is it being claimed that the determination is mysterious because it is not causal, or perhaps because it can operate backwards in time? Neither seems right, otherwise 4D-cohabitation theorists would face the same problem. They claim that the fission determines that there were two individuals pre-fission. That determination operates backwards in time and is not causal. But the difficulty is meant to be specific to 3D-cohabitation.

Since Hawley (and Olson too) doesn’t say any more about the mysteriousness problem, it is difficult to pin down what else she may have in mind. Still, we’ve agreed that the determination posited is not causal; it is of a non-contingent metaphysical kind quite unlike the determination 4D-cohabitation theorists posit (whereby what happens later is part of what it is for there to be cohabitors present earlier). Also it can indeed operate backwards in time. So we should explore whether the mysteriousness objection can be refined into a damaging criticism.    
Here are four senses in which the determination posited by 3D-cohabitation might be thought mysterious: a) it is unfamiliar, b) we don’t understand how it could operate, c) it can operate backwards in time, and d) it violates Humean recombination. Let’s consider each in turn. 

First, it may well be true that the determination posited is mysterious in the sense of being unfamiliar. But while this may be a cost, it isn’t particularly damaging. Newton’s theory of gravity was unfamiliar when first proposed, and yet it became accepted as a paradigm of good science. 

It may also be true that the determination posited is mysterious in the sense that we don’t understand how it could operate. But again, I don’t think this is a damaging cost. How gravity works was mysterious when first proposed. Newton didn’t try to shed light on how it operates. The claim that gravity determines the behaviour of objects was explanatory even if it wasn’t clear how it does so. 3D-cohabitation theorists can say something similar. The determination posited is explanatory—it helps solve the problem of fission consistently with both three-dimensionalism and the intuition that identity over time is an intrinsic relation determined by certain continuity relations. An explanation how it operates may be desirable, but it is not required.   

The third sense of mysteriousness was that the determination operates backwards in time. But this in itself isn’t particularly mysterious. As noted, the determination 4D-cohabitation involves operates backwards in time too. And many are prepared to accept the possibility of backwards causation.
 So 3D-cohabitation theorists need not regard this as troubling. 

It may be thought that the backwards determination idea is simply not available to some three-dimensionalists, such as presentists. How can the number of objects present be determined by states of affairs in the future if there are no future states of affairs? However, presentists can accept that there are present truths about future states of affairs. For instance, they can claim that pre-fission, it is presently true that in the future there will be two people relevantly continuous with this body. This present truth can necessitate the fact that there are presently two persons cohabiting the body. The presentist gives up on the determination of how many objects are present by future states of affairs, but replaces it with similar determination by present truths about future states of affairs.
 That’s no loss to the presentist 3D cohabitation theorist.
The fourth sense in which the determination posited may be deemed mysterious was d) that the determination involves the denial of Humean recombination. Humean Recombination is the idea that it is possible to recombine how things stand intrinsically in different regions of space-time in any arbitrary way. Thus, if a region of space-time contains a succession of events, A, B, C, D, in that order, then it is possible for those events to occur in any other order, and it is possible to have a succession consisting of type A-events repeatedly, etc. The central idea here is that how things stand intrinsically to one region cannot determine how things stand intrinsically to any other region. Some think it is mysterious how matters intrinsic to one region could determine matters intrinisic to another.
 

Whether 3D-cohabitation denies Humean recombination depends on whether the former claims that how many people are wholly present at a given time is a matter intrinsic to that time, as discussed in §3.3. If it does, then 3D-cohabitation does indeed conflict with Humean recombination for it will thereby claim that it is intrinsic to the pre-fission period that two people cohabit a single body while insisting that this places a metaphysical demand on how things are intrinsically at other times. In particular, there must be branching of relevant continuity relations in the future (or past). However, if 3D-cohabitation theorists instead deny that how many people are wholly present at a time is a matter intrinsic to that time, then the conflict with Humean recombination disappears—cohabitation at one time still places a demand on how things stand intrinsically at other times, but this demand no longer issues from intrinsic facts about the cohabitation time.

As mentioned, I’m sympathetic to the view that how many people there are at a time is a matter intrinsic to that time given 3D cohabitation. So how damaging is violation of Humean recombination to the resulting view? 3D cohabitation theorists can respond here in much the same way as before. The criticism was that some deem it to be mysterious how matters intrinsic to one time can determine how things stand intrinsically at another. In reply, it can be conceded that it may well be mysterious how this determination works. But mysteriousness is not a knockdown objection. Mysteriousness can be tolerated if there are good theoretical reasons to posit the determination in question. While this involves rejecting the thesis of Humean recombination, that thesis is itself highly controversial. Non-reductionists about causation, for instance, may think there are good independent reasons to reject it.
 So 3D-cohabitation theorists needn’t take the rejection of that thesis to amount to anything like a decisive objection. 
The pressing question now, then, is whether there are good enough theoretical reasons to posit the determination 3D cohabitation requires. There’s no easy way to decide this issue. 3D cohabitation theorists will claim that their theory has significant benefits. It allows us to handle the problem of fission consistently with three-dimensionalism, the grounding principle, and the only x and y principle. But ultimately, the issue will turn on broad questions beyond the scope of this paper. For instance, how strong are the reasons in favour of three-dimensionalism, the grounding principle, and the only x and y principle? And how strong are the reasons in favour of Humean recombination? What are the alternative approaches to fission and how do they fare against 3D-cohabitation on a cost/benefit analysis? 

What’s important for present purposes is that the reasons given for dismissing 3D cohabitation have fallen short. To recap, it was initially claimed that allowing temporally distant goings on to determine whether an object is present at a given time is not consistent with the object’s being wholly present at that time. That claim proved false. It was further objected that the determination implied is utterly mysterious in the context of three-dimensionalism. But while the determination is mysterious in certain respects, none of those respects proved seriously damaging. Since the theory can also claim to have significant benefits, there’s no good basis to dismiss the theory at this stage. On the contrary, the theory deserves to be taken seriously alongside rival approaches to fission. 

5. Additional Support for 3D Cohabitation 
I want to close the paper by raising a couple of further points in support of 3D cohabitation relevant to assessing the overall costs and benefits of the theory. The theory will gain valuable support, I take it, if the metaphysical determination it posits can find broader application. That would increase the explanatory power of the determination thesis and speak to possible worries about whether the thesis is well motivated. The latter worry is that we’re invoking substantial metaphysical machinery to solve a very narrow problem. Methodologically, that is eyebrow-raising. If the machinery can be employed to solve a broader range of problems, we’ll have more reason to embrace it.  
Obviously enough, the kind of determination posited can be used to handle the closely related problem of fusion. Briefly, in a case of fusion, two or more non-cohabiting objects of the same kind (e.g., persons) subsequently merge. Both original objects seem to be related to the post-fusion object in ways that seem to ground identity over time. But two distinct pre-fusion objects cannot be identical with a single post-fusion object. One way to handle the puzzle is to affirm that the pre-fusion objects both survive and cohabit the single post-fusion body. Three-dimensionalists attracted to this view will say that both objects are wholly present post-fusion. But the fact that there are two objects wholly present then would seem to be determined by temporally distant goings on in the past—securing one further application of the kind of determination already posited. 

Here’s a less closely related example from which the 3D cohabitation theory can also find support. Merricks (1998b&c) claims that consciousness is an intrinsic property of human beings. Milly, for instance, has that property, and she would still do so if she lost her nose (assuming she remains otherwise intact). If consciousness supervenes on the microphysical, then it would follow that Milly’s nose-complement (the part of her that includes all her proper parts except her nose and its parts) is conscious too. Two options here would be either to accept the seemingly absurd proliferation of partially overlapping thinkers or to instead regard consciousness as an extrinsic property—in particular, a maximal property that a human-being-like object has only if it is not a proper part of a larger human being. But a third option defended by Merricks is to retain the intrinsicness of consciousness and affirm that possession of that property is sensitive to extrinsic conditions. The nose complement lacks consciousness because it is not suitably isolated from external human parts. Milly has that property because she is so isolated. Whether the determination involved here should be regarded as causal would be up for debate, but it seems at least possible that this could be regarded as a kind of non-causal, metaphysical determination.  
The example is controversial, but the move has considerable appeal, I think. And it offers an independent example in which we may want to regard an intrinsic matter as sensitive to extrinsic matters in surprising ways—or at least to take that possibility seriously. And that helps combat any thought that the determination 3D cohabitation implies can be summarily dismissed. It suggests instead that the supposition that intrinsic matters may be sensitive to extrinsic matters in non-causal ways is a philosophical strategy worth considering seriously alongside rival theories whether or not it is ultimately accepted.
 
6. Conclusion
I have tried to show how 3D cohabitation can be defended against criticisms stemming from the work of Katherine Hawley, Mark Johnston, and Eric Olson. Nothing I have said shows that the 3D cohabitation theory is correct. But I hope to have at least shown that the theory is consistent, well motivated, and worthy of serious consideration.
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� The problem of fission affects various kinds of objects, but I stick to the case of persons for simplicity. 


� The latter principle is owed to Wiggins, e.g., (1980, p.96).


� I set aside the view that Martha, Milly and Molly are all identical with each other, though that view has been taken seriously, e.g., (Ehring: 1987). 


� This is Parfit’s terminology (1982, p.3).


� E.g., Swinburne (2012), Merricks (1998a). 


� E.g., Nozick (1981, 27-70), Parfit (1984, ch.12).


� This is Zimmerman’s terminology (1998).


� They don’t have to, but they typically do. They could opt for a closest-continuer theory or even a “further fact” approach. See David Lewis (1976a) for a classic statement of the cohabitation approach. 


� I intend the term “section” to be neutral between the temporal parts view and the alternative 4D view that rejects temporal parts in favour of extended simples. 


� They spell this out in the context of what Hawley calls the object-focused temporal grounding problem. But, their idea applies just as readily to the region-focused temporal grounding problem too.


� As noted, “person-section” is intended to be neutral between the temporal parts view and the alternative 4D view which favours extended simples. 


� An object is lonely in the relevant sense iff it does not coexist with any wholly distinct contingent object.


� 3D-cohabitation theorists may take some encouragement here from the fact that it is now common to try to explain the intrinsic/extrinsic distinction hyper-intensionally (Bader (2013) is a good example). Though, of course, explaining that distinction hyper-intensionally does not automatically license the moves suggested here.   


� Analogously, one might be persuaded that the existence of a nose at a certain location requires matters to be a certain way extrinsically to that location—a person to whom the nose belongs should exist elsewhere (even if only at an earlier time), perhaps. This view might be taken to imply that the existence of a nose at a given place isn’t a matter wholly intrinsic to that place. But it doesn’t seem to imply that the nose is not wholly present in that place.  


� E.g., Dummett (1964), Lewis (1976b), and Horwich (1987). 


� One might wonder what grounds truths about the future given presentism. One option is to treat them as ungrounded truths; another is to ground them in other “Lucretian” facts about the present. See (Merricks: 2007, ch.6) for discussion.


� See, for instance, (Schaffer: 2008, p.85 & pp.90-91). 


� Schaffer (2008) makes the point that non-reductionism about causation conflicts with Humean recombination. The non-reductionist thinks that if event C occurs in appropriate circumstances (a matter intrinsic to how things stand at one time), then that determines, together with certain contingent laws, that event E will occur at another time (a matter intrinsic to the other time). Anti-reductionists find this determination mysterious. (I stay neutral here on whether anti-reductionists can avoid the alleged conflict.) 


� Interestingly, Hawley (1998) takes issue with Merricks’ proposal here. Her criticism is that the determination involved is “mysterious”. As we’ve seen, this line of criticism does not seem particularly damaging.    


� Thanks to anonymous referees for making valuable comments which, I hope, have improved the paper considerably. Thanks also to Murali Ramachandran, David Levystone, and an audience at Lingnan University.
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