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   The Ultimate Argument Against Dispositional Monist Accounts of Laws
Alexander Bird (2005) presents what he takes to be a devastating argument against David Armstrong’s necessitarian conception of physical modality and laws of nature. Bird argues that Armstrong is committed to a vicious regress with respect to necessitation. We agree that Bird’s argument is a serious problem for Armstrong. What we show is that precisely the same regress afflicts Bird’s dispositional-monist theory, and indeed, related views, such as that of Mumford and Anjum (2011). The reason for this, we argue, is that dispositional monism is basically Armstrongian necessitarianism modified to allow for a thesis about property identity. There is no fundamental difference in metaphysical outlook, despite rhetoric to the contrary.
1. Let’s say the world comprises a vast mosaic of matters of fact concerning material objects instantiating natural properties, viz., 1st-order properties that can be instantiated by material things. For Humeans, laws supervene on these patterns of instantiation of 1st-order properties. For Armstrongians, laws determine these patterns as follows:
 think of natural properties as universals, and suppose F and G are natural properties. Armstrongians contend that a law is a relational state of affairs, N[F,G],
 where N is a 2nd-order relation whose relata are 1st-order properties F and G, properties of physical things like having-mass-1-kilo or having-charge-1-coulomb. N[F,G] metaphysically necessitates the patterns of instantiation of Fs and Gs:
NN: If N[F,G] obtains in any metaphysically possible world w, then every x 
that is F in w is G in w.
For Armstrong, universals are categorical properties; their identity is not fixed by their (causal/nomological roles). They are properties whose identity (their inherent or essential nature) has nothing as such to do with modal-roles, and in particular, nothing to do with their being in N-relations to other universals. That two universals F and G enter into an N-relation is a contingent matter. Nevertheless, when N[F,G] holds at a world, any instance of F will co-occur with an instance of G. 
According to Bird, the crucial question for Armstrong is how N’s holding of universals gives rise to this kind of necessitation.
 For Armstrong, it seems the necessitation in NN must be of a purely metaphysical kind, but whence does it arise, as it cannot be a matter of formal entailment? The fact N[F,G] is a 2nd-order fact involving a relation, N, and two categorical properties, F and G. The general fact, Every F is G, is a fact concerning many 1st-order states of affairs, objects instantiating F and G. These are distinct existences. The facts, N[F,G] and Every F is G overlap—they both involve properties F and G—but beyond that they are unconnected. In other words, within N[F,G]’s internal make up, there is nothing that guarantees that it must be accompanied by Every F is G. If so, how is it that NN holds? What keeps the fact Every F is G glued to the fact N[F,G]? Bird (2005) argues that due to the categorical nature of Armstrong’s universals, and the fact that the N-relation is a universal, there is no reason why N cannot swap roles across possible worlds. In which case, why can’t we find N[F,G] holding at some world w, but its being false at w that Every F is G holds? In which case, NN would be false.

In short, what necessitates the connection between N[F,G] and Every F is G? If it’s a law-like connection, it seems that Armstrong is committed to employing the same form of explanation he gave to explain why instantiation of F goes with instantiation of G. The only difference is that the explanation will now be at a higher-level. That is, he needs to postulate a further fact that necessitates a connection between facts like N[F,G] and facts like Every F is G. What Armstrong needs, in other words, is a 3rd-order relational fact, N*[N,R], where N* is a 3rd-order relation standing between the N-relation and R, a relation such that wherever R[F,G], it is simply analytically true that Every F is G — Bird 2005: 150. In which case, we have the necessitation:

NN+: If N*[N,R] obtains in any metaphysically possible world w, then if N[F,G] obtains in w then R[F,G] obtains in w, and so Every F is G holds in w.
Now perhaps NN+ explains the necessitation in NN, but it’s just putting off the problem of the origin of nomological necessity in the world. Precisely the same problem arises in relation to NN+. What is the source of the necessitation in it? The necessitation holds between distinct existences, that is, between, N*[N,R] and the fact if N[F,G] obtains then Every F is G obtains. To explain that necessitation, we have to postulate a 4th-order universal N**, and so forth ad infinitum. Thus, according to Bird, Armstrong’s account generates a vicious regress.

Bird seems to think that Armstrong cannot block the regress. However, one option for Armstrong, that Bird does not explicitly contemplate, is that the necessary connection between N[F,G] and the fact that Every F is G is a brute one, so that it’s just a basic fact about the nature of metaphysically possible worlds that there is a kind of transworld regularity. If N[F,G] holds at a world w, then Every F is G holds at w. If this still fails to satisfy on the grounds that it doesn’t capture the supposed ‘constraining property instantiations’ nature of the N-relation, we can put this in terms of the nature of Armstrong’s universals. Armstrong could claim that despite the contingency of the co-instantiations of F and the G (in any non-N[F,G] world), and more generally the causal roles those universals play, there is nothing contingent about the role N plays. N necessarily plays the natural necessitation role, where this role is to constrain the pattern of property instantiations. No account of why this is the case need be given. It is a matter of brute necessity that it plays this role. If we accept this response then Bird’s argument is diffused. 
We take it that this is a perfectly coherent suggestion. There is no contradiction in supposing that there are such brute necessary connections. This is to suppose that unrestricted modal-recombination—that any two distinct beings will be together in some worlds and without each other in others—is not the case. Armstrong does not like brute necessary connections between distinct existences, but that dislike does not exclude Armstrong appealing to brute necessary connections if that’s what’s required to maintain his necessitarianism.  Has Bird provided the ultimate argument against Armstrong’s necessitarianism? No. All that’s been shown is that Armstrongians are committed to brute necessary connections between distinct existences.

2. Bird presents his ultimate argument as a devastating result. But that’s only an advantage for Bird if Bird’s position is immune to the same objection. The rest of this paper shows that  Bird’s dispositional monism faces precisely the same objection. 
Bird is not a Humean, the traditional kind of opponent of the Armstrongian necessitarian. Humeans think properties are categorical. They think properties in and of themselves have no essential modal nature (as do Armstrongians). For Bird, on the other hand, properties have an inherent modal profile: it is part of the essential nature of properties to constrain how their instantiations are distributed across the spacetime continuum in any world containing those properties. How are we meant to understand this? 
The basic idea is that the modal-role of a property is internal to the property; the property is constituted by its modal roles. For Bird, a natural property’s modal roles are found in the stimulus-response relations that it enters into with respect to other properties, which characterize its dispositional nature. For example, fragility is a disposition that, if instantiated, is manifested when a dropping event occurs, generating a shattering response. The three properties, fragility, being dropped, and shattering, are linked by the stimulus-response relation—or SR-relation for short. Being in such an SR-relation to each other is part of what being these properties consists in. The properties fragility, being dropped and shattering have SR-relations to other properties in turn, which are also part of their identity. And so on. There is no ontological difference in kind between properties that, for a particular physical interaction, play a stimulus role and those that play a response role or a dispositional role.
 All properties get to play all three roles in relation to other properties at some point.

Bird’s thought is that each property has its essential nature fixed by the SR-relations it enters into. How do we understand this? Think of all the natural properties and all the SR-relations they enter into with respect to each other. They form a vast network. Each property p has a position in that network. That position will be one that uniquely identifies the property p, if the network meets a certain condition of asymmetry with respect to its structure (Bird 2007: 135-146). Intuitively the asymmetry condition is that you cannot divide the network in half so that one side of the division is a perfect mirror image of the other. The figure below illustrates this idea of asymmetry:  
Network

Suppose that Network is the network of natural properties — each circle is a natural property p, and all the natural properties appear as one circle somewhere. The lines joining circles are the SR-relations linking properties. The structure of Network meets the condition of asymmetry. Each circle in the Network has a position that is unique with respect to the pattern of SR-relations it has to all other properties. 

If the network of properties in SR-relations has this kind of structure each property has a unique network position, which corresponds to its modal profile. In other words, the nature of each property is constituted by its network position of SR-relations to all other properties. Because a property is constituted by its SR-relations to other properties, the SR-relations it enters into are essential to it, and thus necessary.

That’s Bird’s position in broad outline. But how does it compare with Armstrong’s necessitarian account? In short, patterns of 2nd-order facts, involving SR-relations necessitate lower-level patterns of property instantiation. But if that’s right, why doesn’t the same issue about necessitation arise for the SR-relation and its power to necessitate as arises for Armstrong’s N?
3. To see why this is a live question let’s remind ourselves what the SR-relation is meant to be. It’s because the properties fragility, being dropped, and shattering bear the SR-relation to each other, that it’s metaphysically determined that if an object instantiates fragility and being dropped, it will instantiate the property shattering. Some dispositional monists might say there is no process type that links objects instantiating properties at one time, necessarily, with objects having properties at a later time.
 There can always be some defeater for any particular process-type that undermines the process issuing in a response state. So, given an object has fragile, and instantiates dropped, there is only a tendency to produce instantiation of shattered. There is no necessity that it will. Call this view tendency-dispositionalism.
Even if we accept tendency-dispositionalism, SR still plays the same basic role in determining what the patterns of instantiation are. It’s just that the patterns are patterns of tendency. It’s no accident that things instantiating fragile and dropped give rise to a tendency for shattering to be instantiated. If it’s no accident then it’s a matter of necessitation. In other words, there is something about fragility, dropped and shattering such that it is necessitated that there is a tendency from instantiations of fragility and dropped to instantiations of shattering. There is nothing strange about this idea. If you believe that there are nomological chances in the world, then, it’s a matter of laws that if objects instantiate certain properties, then, there are chances of certain outcomes. 
What’s being pointed to here is a distinction between two senses of necessitation. First, there is the kind of causal necessitation (over time) denied by the tendency-dispositionalist. This kind of necessity is meant to hold between particular states of affairs, as in, the particular event that is the dropping of this fragile glass will causally necessitate its shattering. This is a 1st-order necessitation because it links concrete states of affairs with concrete states of affairs. Tendency-dispositionalists deny that there is this kind of necessitation. Instead they think the particular event of dropping will produce at most a tendency for there to be a shattering event. Still, producing-a-tendency-for something, like 1st-order necessitation, is a 1st-order relation between concrete states. 
The second kind of necessitation is what we might call 2nd-order necessitation since it holds between a 2nd-order fact, say N[F,G], and a condition concerning 1st-order properties being instantiated. 2nd-order necessitation is, of course, central to Armstrong’s theory, summed up in NN. NN is not the only way to capture the Armstrongian position. One might propose the following: N[F,G] necessitates (in the 2nd-order sense) that where O is F, O’s being F causally necessitates (1st-order sense) that O is G. In short, the law guarantees that there are causal necessitations between particular states of affairs.
Bird might deny that there is 1st-order necessitation, but he cannot deny that there is 2nd-order necessitation. His view can be summed up as follows. Let the fact that SR holds between properties F = fragility, D = dropped, and S = shattering, be represented thus: SR[(F, D), S]. The fact of necessitation Bird requires is: 
SRN: If SR[(F, D), S] obtains in any metaphysically possible world w, then every x that is F and D in w, is (or will tend to be) S in w.
The SR-relation plays the role of making it non-accidental that particular things being fragile and dropped have a tendency to shatter. But that is just what 2nd-order necessitation does. It renders certain patterns of property instantiation non-accidental. But that just means that given SR[(F, D), S], it’s necessitated that certain tendencies hold in the world. But in virtue of what does this necessitation between 2nd-order fact, SR[(F, D), S], and the 1st-order patterns of tendency hold? This is, effectively, the same question that leads us on Bird’s regress. To explain the necessitation in SRN, we need a 3rd-order fact to link SR[(F, D), S] to tendency between particular concrete events. We are on our way. Bird is hoist by his own petard.

4. Can Bird respond to this? We don’t think so. But let’s consider briefly some ways through which, it might seem, he can escape: 
(i): Bird claims that natural properties are constituted by their SR-relations, and so, SR is an internal relation. Doesn’t this mean that the regress cannot get going for Bird? The brief answer is no. Both N and SR are 2nd-order relations that play a constraining role with respect to property instantiations. SR, but not N, plays a constituting role as well. These two roles are summed up: 
Role 1 (Governing Role): SR/N holding of F and G determines that if F is instantiated by object x then G will be instantiated, (or will tend to be), by x or something related to x.

Role 2 (Constituting Role): SR holding of F and G enters into the constitution of these properties. The identities of F and G are fixed by their entering, along with other natural properties, into SR-relations.

Because SR plays both roles, and in particular, the constituting role, it is an internal relation, in the sense that it has a role in determining what its relata are. However, Armstrong’s relation is external: it has no role in determining the nature of its relata. But this does not point to any intrinsic difference between N and SR. What’s significant is that both N and SR play the governing role, and that’s where the problem comes from. It’s the governing role that causes the regress. That governing role is encapsulated by SRN, and SRN is effectively the same form of fact as NN. 
We can put our point this way: the governing role is basic to SR and its constituting role is secondary. It’s because natural properties enter into SR-relations with each other, and SR has the governing role, that natural properties get to have an essential modal profile. SR does not get its governing role by entering into relational constitution of properties. If that’s right, we are left to explain the necessitation implicit in its governing role. If so, the regress problem is a threat to Bird. 
(ii): Bird might claim that SR has its governing role built into its essence. So, there is no issue of having to explain SRN and how the governing power arises. But the question now is, if Bird can say this, why can’t Armstrong? Indeed, it may very well be Armstrong’s idea that N is something that, by its very nature, governs. If Bird helps himself to this idea for SR being inherently powerful in this way, then Armstrong can do the same for N, and so, there is no regress for Armstrong.
This response then neutralizes the force of the regress argument against Bird, but also saves Armstrong. However, we don’t think the neutralizing strategy works. The reason is this. SR[(F, D), S] is a fact with structure involving three properties, F, D, and S, and a relation, SR. It’s a relational fact. It has some connection to a fact of necessitation, Nec:

Nec: In every possible world in which an object x is F and D, x is S. 

What exactly is the connection between SR[(F, D), S] and Nec? Here there is a dilemma for Bird, that nicely brings out how Bird cannot escape the regress problem. Either SR[(F, D), S] is identical to Nec or it is not. But on both alternatives his view is threatened:

(a) SR[(F, D), S] is identical to Nec. But if that is right, there is no stimulus-response relation. Rather, there is just a fact about possible worlds, Nec. But if that is the view, why is it distinct from the idea that there are brute necessary connections between categorical properties, F, D, and S? Because there is no relation in Nec, we lose the relational constitution that is meant to make natural properties essentially modal. 
 (b) SR[(F, D), S]  is not identical Nec. If so, SR[(F, D), S] and Nec are distinct existences. But then, we have to explain what their connection is. Why is it that because SR[(F, D), S] obtains Nec obtains. If Bird claims it is just a brute fact, then that amounts to the line open to Armstrong, viz, that N results from brute necessary connections between distinct existences. In short, Bird’s view is in the same boat as Armstrong’s, which is all we want to establish.
 

5. We don’t think there is any other way out for Bird. He’s either committed to the regress or must accept brute necessary connections. Why didn’t Bird see this? We think the reason must be that he confuses the roles that necessity can play in the account of physical modality. There are three points at which necessity may enter the account, all of which we have touched on in the course of this paper:

A: 1st-order (events/states of affairs) causally necessitate other 1st-order states.

B: 2nd-order facts, like SR[(F, D), S] necessitate patterns of instantiation amongst 1st-properties.

C: Properties may by necessity have modal roles (like those specified in B).

Bird confuses B and C. He thinks that by showing that properties essentially have certain modal roles (by dint of relational constitution), he has dispensed with the kind of necessity we require at B. But that’s false, since modal roles are defined by this kind of necessity. We note that theorists like Mumford and Anjum (2011) seem to think they have dispensed with B-level necessity because they reject necessity at the A-level. Again, confusion. Dispositional monism of the relational type and Armstrongian necessitarianism are both forms of the same basic idea about physical modality—they accept B-level necessity, whether or not they accept A-level or C-level necessity.  If that’s right, they are all open to a vicious regress problem, the only way out of which is to embrace necessary connections between distinct existences. 
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� This view of law is also held by Dretske (1977) and Tooley (1977).


� We shall treat state of affairs and fact as synonymous in this paper.


� Van Fraassen (1989) already raises this issue about the nature of N.


� Some dispositional monists—Mumford and Anjum (2011)—like to speak of a ‘reciprocal disposition partner relation’ rather than a stimulus-response relation to highlight this feature. 





� The abstract structure depicted here is what’s known as a graph. We don’t have to go into graph theory to appreciate Bird’s point about asymmetry. See Dipert (1997) who argues that graphs (relational abstract structures) can be used to explain relational constitution. See Bird (2007) for details about application to relational constitution of natural properties.  


� See most recently Mumford and Anjum (2011).


� The second horn of the dilemma is that SR is a 2nd-order categorical relation. See Barker (2009) for an argument that SR is categorical, and so, 1st-order natural properties are categorical properties relationally constituted through a 2nd-order categorical relation SR. The argument in this paper strongly re-inforces that result.





