Counterfactuals, Causation and Humean Supervenience

Abstract

Counterfactual theories of causation are standardly put forward by proponents of the doctrine of Humean Supervenience. Nevertheless, the plausibility of such counterfactual theories does not rely upon, nor does it entail, the truth of Humean Supervenience. To illustrate the significance of these points, I consider three problem areas for the counterfactual theory of causation arising from the key component in evaluating its success: the semantics of the counterfactuals constituting the analysis. The first is the future similarity objection. The second relates to the connection between counterfactuals and chance. The third concerns the relationship between counterfactual asymmetry and causal asymmetry. In response to the first two difficulties, I place a constraint upon Lewis’s perfect match condition for the similarity weighting for counterfactuals and recommend appealing, more generally, to the idea of failure of fit rather than law violation in formulating the conditions. I explain how the constraint is motivated, and distinguished from something stronger that applies in certain contexts, and not others, by considering the connection between chance and frequency. I argue that the combination of this solution to the first two problems and recognition of the, at best, contingent truth of the doctrine of Humean Supervenience provides a successful treatment of the third problem.  I draw out the methodological implications of my approach both with regard to the traditional aims of analysis and, more particularly, with regard to the proper understanding of the aims of counterfactual analyses of causation in the final section of the chapter.
Striking a match causes it to burn. Kicking someone in the shins causes them pain. How are we to understand the occurrence of the word ‘causes’ in these two statements. Proponents of the counterfactual theory of causation claim that, at root, causation involves the truth of certain counterfactuals, specifically, 
(1)
If I were to strike this match, it would burn.

(2)
If I had not struck this match, it would not have burnt.

(3)
If I were to kick you in the shins, you would feel pain.

(4)
If I had not kicked you in the shins, you would not have felt pain.

‘Counterfactual’ is a contraction of ‘contrary-to-fact’ conditional apparently first coined by Nelson Goodman (Goodman (1947)). Counterfactuals are contrary-to-fact in the sense that the antecedent (in italics) is presumed to be false by the speaker or writer. This is compatible with the antecedent actually being true and also with the counterfactual overall being true, if the consequent is true. On this issue, the Routledge Encyclopaedia of Philosophy is more reliable than, for example, either the Oxford Dictionary of Philosophy or the Oxford Companion to Philosophy.


The counterfactual theory of causation has its roots in the following passage of David Hume.


we may define a cause to be (i) an object, followed by another, and where all 
the objects similar to the first are followed by objects similar to the second. Or 
in other words (ii) where, if the first object had not been, the second had never 
existed (Hume (1748), p. 76, (i) and (ii) my labelling).

The ‘other words’ are clearly not obviously other words for the definition labelled (i). The definition makes an accidental invariable association sufficient for causation. Yet, plausibly, there are cases in which all objects of one kind are followed by objects of another kind, and yet the first doesn’t cause the second. It is either just a coincidence or the result of other regularities. As an example of the first, suppose that, as a matter of fact, whenever there has been an eclipse, someone somewhere has given birth. We wouldn’t want to claim, on that basis, that eclipses were causes of human pregnancy. As an example of the second, days are followed by nights and nights by days. Yet we don’t count the days as causes of nights.

So the first definition seems too weak. We might say that this is because, even if all objects of the first kind are followed by objects of the second kind, it would not follow that, if an object of the first kind had not existed, the second would not have existed. If there hadn’t been an eclipse, the pregnancy would have come to term anyway. If there hadn’t been day, then there may still have been night with the Earth still on its axis. The counterfactual seems to add something which goes beyond mere regularity and the addition seems exactly what is needed for causation.

The first definition is also apparently too strong in so far as it rules out the possibility of brute singular causation – that is, causation which there is not part of a regularity or supported by law - which a simple appeal to counterfactuals does not (Lewis (1973a), p. 169). Suppose I drop a vase to the ground and it breaks into a thousand pieces. It would be very puzzling if, were I to drop another vase exactly like it in exactly the same circumstances, it did not smash. Nevertheless, we would not want to deny, in those circumstances, that my dropping the vase was a cause of vase smashing.

Although prima facie plausible, counterfactual theories of causation have come under sustained attack on a number of fronts. One source of attack stems from the possibility of redundant causation such as that involved in pre-emption and overdetermination. In such cases, there are two or more competing causal chains each of which is sufficient to cause an effect independent of the other. One chain is pre-empted if it is stopped by another chain from causing the effect. The effect is overdetermined if more than one of these chains manages to complete and end with the effect. Let c be an event on one of the causal chains and e be the effect. Then the counterfactual

If c had not occurred, then e would not have occurred

allegedly distinctive of causation would be false. If c hadn’t occurred, e would still have occurred as a result of events on one of the other causal chains. Counterfactual theories increase in complexity to deal with these types of cases but it is not at all obvious that they will provide to be decisive grounds for their rejection. One type of response draws upon the idea that, in the absence of the competitor process(es), if c hadn’t occurred, then e wouldn’t have occurred in exactly the same way, although different means are used to characterise this in an acceptable way to those who seek to provide an informative account of causation (e.g. Lewis (1986b), pp. 193-212; Ganeri, Noordhof and Ramachandran (1996); Ganeri, Noordhof and Ramachandran (1998); Ramachandran (1997); Noordhof (1999)). 

Where the first line of attack questioned whether counterfactuals such as 
(CS)
If c were to occur, e would occur,

(CN)
If c were not to occur, e would not occur,

are necessary for causation, a second line of attack questions whether they are sufficient. If two effects, e1 and e2, are effects of a common cause, c, then, the objection goes, the following counterfactual may hold

(CE)
If e1 had not occurred, then e2 would not have occurred.
yet here e1 is not a cause of e2. This is known as the problem of epiphenomena and it was discussed (amongst other problems) in the paper which more or less launched modern interest in the counterfactual theory, David Lewis’s paper entitled ‘Causation’ published in the Journal of Philosophy in 1973. On the strength of that paper and subsequent discussion, David Lewis became the foremost proponent of counterfactual theory until his death in 2001. 

David Lewis’ famous answer to the problem of epiphenomena is to deny that

(BT)
If e1 had not occurred, then c would not have occurred 

is true. He calls this a backtracking counterfactual because it runs (backtracks) from effect to cause. If the backtracking counterfactual is false, then c may still have occurred (indeed Lewis says would still have occurred), and as a result e2 may or would have occurred anyway. (CE) is not true. 

Lewis’s solution to the problem of epiphenomena thus rests upon his solution to another way of challenging the sufficiency of (CS) and (CN) (hereafter the counterfactual dependence of e upon c), the problem of effects also discussed in the 1973 paper. Here the concern is whether counterfactual dependency can distinguish between cause and effect. May there not be cases in which both
(CS)
If c were to occur, e would occur,

(CN)
If c were not to occur, e would not occur,

and also
(ES)
If e were to occur, c would occur,

(EN)
If e were not to occur, c would not occur

hold? In particular, if a putative effect, e, had not occurred, would we be inclined to say that the cause wouldn’t have occurred either? Lewis argues not. His answer is based upon his semantics for counterfactuals.

This brings us to the key question for the counterfactual theory of causation, namely ‘How are we to understand the counterfactuals themselves?’, and the subject matter of my discussion ahead. It is here that issues in the methodology of metaphysics receive their sharpest focus and we may have most to learn. The matters raised up to now concern the precise formulation of the counterfactual theory of causation. Those who are sceptical about its success view the counterexamples from redundant causation, for instance, as yet further indication that metaphysical analysis of fundamental features of reality is not possible. They often couch this as the claim that our concepts of these fundamental features are not to be understood in terms of necessary and sufficient conditions. I do not view the scepticism in this area to be warranted and consider the connection between the analysis of fundamental features of reality and the analysis of concepts to rest upon dubious claims about the means by which we obtain knowledge about reality and the conditions for the possession of our fundamental concepts concerning it. In brief, the requirements on what it is to possess the concept of causation are insufficiently rich to explain how conceptual analysis of this concept should provide us with knowledge about the fundamental nature of reality. But that just goes to show that successful analysis of causation is not conceptual analysis and its character need not reflect the nature of our concept of causation in this regard.

By contrast, the issues which are raised by seeking to come to a proper understanding of the counterfactuals which constitute the counterfactual analysis of causation relate to the programme of Humean Supervenience, the related denial of necessary connections in nature, the extent to which an analysis can be illuminating if it involves features taken to be distinctive of the thing to be analysed and, finally, the significance of the conviction that proponents of the counterfactual analysis of causation leave out the very substance of causation, whatever ‘sophisticated’ manoeuvres they may make. 

In the first section of the paper, I will characterise the programme of Humean Supervenience and explain how the counterfactual analysis is supposed to play a role in its advancement. In the subsequent sections, I consider three problem areas for the counterfactual theory arising from the semantics of counterfactuals. It is here that the analytic claims of counterfactual theories of causation are most obviously under threat and their consideration provides us with the possibility of enriching our understanding of what an analysis needs to do.  The first is the future similarity objection. The second relates to the connection between counterfactuals and chance. The third concerns the relationship between counterfactual asymmetry and causal asymmetry. I will use these problems to motivate my discussion of the aims and proper development of the counterfactual theory and its contribution to the programme of those who defend the doctrine of Humean Supervenience. The problems are connected. The future similarity objection arises because of Lewis’s attempt to relate counterfactual asymmetry to causal asymmetry. Similarly, if the world is indeterministic, a particularly poisonous version of the future similarity objection arises.


In the second section of the paper, I turn to the first two of the three problems I have identified. I begin by sketching the future similarity objection and how it is strengthened in the indeterministic case. I then go on to present a solution to these difficulties in terms of placing a constraint upon Lewis’s perfect match condition for the similarity weighting for counterfactuals. I explain how this constraint is motivated, and distinguished from something stronger that applies in certain contexts and not others, by considering the connection between chance and frequency. The constraint I favour does not appeal to causation, something which would present a more immediate threat to the success of a counterfactual analysis of causation although, even here, the matter would turn upon whether the appeal could be cashed out in terms of a variety of sufficient conditions which, independently, did not need to be characterised in terms of causation. In the third section, I introduce David Lewis’s counterfactual account of causal asymmetry and consider two problems for it, one developed by Huw Price relating to microphysics, the other Tooley’s inverted universes case. I explain how the combination of my solution to the first two problems and recognition of the merely contingent truth of Humean Supervenience enables us to provide a successful treatment of these difficulties. In the fourth and final section, I draw out the methodological implications of my approach with regard to the traditional aims of analysis.


My treatment of these problems involves two central ideas. The first is that counterfactual theories of causation have been primarily developed to show the compatibility of the doctrine of Humean Supervenience with causation. In a world in which Humean Supervenience is the case, there may be causation because certain counterfactuals are true. It is no part of the counterfactual theory of causation to claim that Humean Supervenience is a necessary truth. Thus there may be worlds in which we can recognise the existence of causation in certain kinds of situations that Humean Supervenience would not countenance and, so long as there is reason to suppose the relevant counterfactuals still hold, there is no threat to a counterfactual theory of causation. Second, and partly following on from this, the proper similarity weighting for the possible worlds approach to counterfactuals may appeal to elements which need not be realised in every possible world in a way which is compatible with Humean Supervenience. Some of these elements may, themselves, be characterised in counterfactual terms. This is no threat to the provision of a non-trivial similarity weighting for counterfactuals so long as the truth of these counterfactuals can be cashed out ontologically in a way which does not mention the counterfactuals. If this condition is met, counterfactuals will supply the means by which we may recognise the proper similarity weighting adjusted to different worldly conditions. The matter will be clearer when I come to discuss the relevant cases. 

1. Counterfactuals and Humean Supervenience
Lewis characterises the doctrine of Humean Supervenience as follows.


Humean supervenience is named in honour of the great denier of necessary 
connections. It is the doctrine that all there is to the world is a vast mosaic of 
local matters of particular fact, just one little thing after another (Lewis 
(1986b), p. xi).

More formally, we may capture the doctrine of Humean Supervenience as follows. 

Any world which is a minimal duplicate of our world in terms of the qualities instantiated and their spatiotemporal arrangement is a duplicate simpliciter of our world.

In other words, any world which is a duplicate of our world in terms of the spatiotemporal arrangement of qualities and stops right there – i.e. has no extraneous material – will be a duplicate simpliciter of our world. He takes the nature of the qualities in question to place no constraints upon their co-instantiation. For instance, suppose that, necessarily, if something were fragile, then it would break in certain circumstances. Then there would be a constraint on whether fragility could occur without breaking occurring in the circumstances in question. By Lewis’s lights, fragility could not be one of the qualities mentioned in his characterisation of Humean Supervenience. Interpretative work on David Hume’s writings has suggested, particularly in the Enquiry, that David Hume may not, in fact, be a denier of necessary connections, hence not a proponent of Humean Supervenience and not a Humean (Wright (1983); Craig (1987), pp. 69-130; Strawson (1989)). However, the term has sufficient currency and this caution is sufficiently widely known that we may proceed without confusion in characterising the position as Humean (after some strains in Hume’s writing). There are also some who remain of the view that Hume is a Humean (e.g. Blackburn (1990, 2000), pp. 110-111).

At the beginning of this paper, we saw that appeal to counterfactuals in the characterisation of causation went beyond regularities to capture a dependency between the putative cause and effect. If the truth of a counterfactual depends upon more than the presence of an invariable association between kinds of particulars, it may seem as if it implies that there will be intra-world necessary connections between distinct existences of the very kind that Humeans deplore, namely, a metaphysically necessary connection between intuitively distinct existences. The concern is not that there must be a necessary connection of the deplored kind between a putative cause, c, and a putative effect, e. Given the contingency of the laws of nature, it will not be the case that metaphysically necessarily, if c occurs, then e occurs even assuming the circumstances are otherwise unchanged.  For instance, David Armstrong and Adrian Heathcote’s idea that singular causation involves the instantiation of a relation of nomic necessitation between universals characterising the cause and the effect respectively does not mean that there is a metaphysically necessary connection between the cause and effect (Heathcote and Armstrong (1991)). Nevertheless, it may seem that there will be an intra-world metaphysically necessary connection between c’s necessitating e and e. Suppose that an event of type C has the power to bring about an event type E. Putting aside complications which arise in special circumstances, that means that in certain triggering conditions, an event of type C would necessitate an occurrence of an event of type E. Let c’s necessitating e be what happens when c, an event of type C, occurs in the triggering conditions: a bringing about of e. Proponents of the counterfactual theory of causation don’t deny that events necessitate other events. Rather, their counterfactual theory of causation is an account of how events necessitate other events. The counterfactuals reflect a truth about this world and the truth they seem to reflect implies that there is a metaphysically necessary connection between two distinct existences of this world: c’s necessitating e and e and also, for that matter, between c’s power to bring about an event of type E and the triggering conditions on the one side, and e on the other.

David Lewis’s semantics for counterfactuals shows why there need be no such implication. We may break his account down into three components: first, there is the analysis of counterfactuals; second, there is his similarity weighting; and third, there is his particular brand of realism about possible worlds.


Lewis’s analysis of counterfactuals is as follows.


A counterfactual ‘If it were that A, then it would be that C’ is non-vacuously 
true if and only if some (accessible) world where both A and C are true is 
more similar to our actual world, over-all, than is any world where A is true 
but C is false (Lewis (1979), p. 41).

Appeal to possible worlds is a way of formalising the intuitive idea that, when we evaluate a counterfactual, we consider circumstances very like the actual circumstances in which A holds and assess whether C also holds. The appeal to accessibility provides scope for a restriction on the worlds we need to consider in the evaluation of the counterfactual. It is standard to suppose that no restriction, in fact, needs to be placed. So I will say no more about this feature here. The analysis makes the truth of the counterfactual ‘If it were that A, then it would be that C’ depend upon whether A and C hold in certain worlds (the close-by ones determined by the similarity weighting). 


The similarity weighting for possible worlds serves to characterise which worlds are to count as most similar for the assessment of the counterfactual. I will outline in some detail Lewis’s proposal and the problems with it in the next section. For the moment, the issue is orthogonal to the question of whether the truth of counterfactuals reflects intra-world necessities. So I set this aside and move to the third component of Lewis’s position.


If reference to possible worlds is simply taken to be a heuristic way of thinking about intra-world necessities in space-time, then obviously the possible worlds analysis of counterfactuals reflects intra-world necessities. The more interesting question is what follows if we take reference to possible worlds ontologically seriously. Lewis’s brand of realism about possible worlds has a role to play at this point.


To see what it is, suppose, instead, that Actualism is true, that is, that all possible worlds actually exist. One of these is realised by the concrete world in which we inhabit. The others are unrealised but still exist as properties, sets of propositions, or what have you, in our world. To fix ideas, suppose that merely possible worlds are maximal consistent sets of propositions. In this case, at best the intra-world necessity reflected by the counterfactual is just relocated. It still must be present in the actual world. Suppose that A is ‘c occurs with the power to bring about an event of type E’ and C is ‘e occurs’. Suppose further that any conditions required for the manifestation of the power are realised and that, in all the closest A worlds (setting aside the actual world), C is the case and that in all the closest not-A worlds, C is not the case. These facts about the closest worlds, the truth of A in the actual world, and the conditions which hold in the actual world bracketing the occurrence of e, metaphysically necessitates that e occurs. If the character of close-by worlds did not have this implication, then they would not secure the truth of the relevant counterfactuals. In other words, close-by worlds are sensitive to what occurs in the actual world. Nevertheless, c’s occurrence with the power of bringing an event of type E together with the facts about the maximal consistent sets of propositions which comprise the close-by worlds are a distinct existence from e. So even if we suppose that a possible worlds analysis reveals the real character of intra-world necessities, the Actualist version of this analysis does not banish intra-world necessities between distinct existences from our world.


Perhaps it will be argued on the Actualist's behalf that, since the laws of the actual world partly determine what counts as the closest possible worlds, it is not correct to take the relevant facts about close-by worlds to be distinct existences from the occurrence of e. However, this seems to confuse a relational identification of the worlds in question with the facts to which we are appealing. I do not deny that the fact that a world is close-by is partly settled by the laws which hold in the actual world. However, enumerate the facts of these close-by worlds without mentioning that they are the close-by worlds. These facts together with the fact that c occurred in the circumstances it did in the actual world will still metaphysically necessitate that e occurred. Relevant similarities between worlds set up the relations of closeness and distance. However, it is the particular patterns of fact in what are, in fact, the close-by worlds which settle whether or not c is occurring in the actual world with the power to bring about an event of type E. If, furthermore, c occurs in triggering circumstances, then it is these facts which constitute the necessitation of e. 

Lewis’s own brand of modal realism denies that all the possible worlds actually exist. The other possible worlds are no part of the actual world. The consequence of this is that, while he does not deny the necessary connection between the character of the close-by worlds and the nature of the actual world, it is not an intra-world necessary connection. This enables him to retain the hypothesis that there are no necessary connections between distinct existences in the actual world while, at the same time, not denying that these modal facts in our world supervene upon non-modal facts. The supervenience of causal truths holds in virtue of what holds in the close-by worlds in addition to the actual world.


It is less clear whether Lewis supposes that denial of intra-world necessary connections between distinct existences is a necessary or contingent truth. The matter turns on the connection between the denial and the doctrine of Humean Supervenience. In the passage with which I began this section, he clearly takes the doctrines to be closely related. Lewis’s commitment to taking the doctrine of Humean Supervenience to be contingent is clearly expressed in the following passage.


.. I concede that Humean supervenience is at best a contingent truth. Two 
worlds might indeed differ only in unHumean ways, if one or both of them is a 
world where Humean Supervenience fails. Perhaps there might be extra, 
irreducible external relations, besides spatiotemporal ones; there might be 
emergent natural properties of more-than-point sized things; there might be 
things that endure identically through time or space, and trace out loci that cut 
across all lines of qualitative continuity. It is not, alas, unintelligible that there 
might be suchlike rubbish. Some worlds have it. And when they do, it can 
make a difference between worlds even if they match perfectly in their 
arrangements of qualities (Lewis (1986b), p. x).

If there were intra-world necessary connections between distinct existences, the doctrine of Humean Supervenience would be false. Nevertheless, that does not mean that he takes the denial of such necessary connections to be a contingent truth. There are other reasons why Humean Supervenience may fail, for instance, if there are external non-spatiotemporal relations or emergent properties from the arrangements of point qualities. Lewis may hope that the world does not contain such stuff but he does not think that no world could. Matters may be different for necessary connections between distinct existences. Indeed, perhaps the current orthodox interpretation of Lewis’s position is that he thinks that the denial of intra-world necessary connections between distinct existences is a necessary truth.


There are at least two pieces of evidence to support this interpretation of Lewis’s position. The first is that when he considers the various ways in which Humean Supervenience might fail in the first passage I quoted, the possibility of intra-world necessary connections between distinct existences doesn’t figure among them. Second, in the On Plurality of Worlds, he appeals to a principle of recombination in order to specify all the possibilities in logical space. According to the principle of recombination, anything can coexist with anything (or, more precisely within his framework, a duplicate of anything can coexist with a duplicate of anything) provided they occupy distinct spatio-temporal positions (size and shape of world permitting) (Lewis (1986a), pp. 87-89). He then goes on to write ‘It is no surprise that my principle prohibits strictly necessary connections between distinct existences’ (Lewis (1986a), p. 91). If the principle of recombination fixes what possibilities there are and it rules out the possibility of necessary connections between distinct existences, then their denial seems to be a necessary truth.


In his final work, though, his position seems to have softened to the possibility of necessary connections between distinct existences. When he considers what might occupy the ‘biff’ role – characterised in terms of being an intrinsic relation between distinct positive events associated with probabilistic counterfactual dependence (Lewis (2004), p. 280) – he writes that in some worlds


It might be a Humean-supervenient relation. Or it might be a relation posited 
by some anti-Humean metaphysic of nomological necesssity ... Myself, I’d 
like to think that the actual occupant of the biff-role is Humean supervenient, 
physical, and at least fairly natural (Lewis (2004), pp. 283-284).

An anti-Humean metaphysic of nomological necessity involves intraworld necessary connections between distinct existences as Lewis has, on more than one occasion, pointed out. For instance, according to David Armstrong whose work Lewis cites in illustration, Fa and N(F, G) may sometimes – when N(F, G) is not an oaken law – necessitate that Ga in the sense that it could not be the case that Fa and N(F, G) and yet not Ga (Armstrong (1983), pp. 85-99, 147-150). Yet, the instantiation of G is a distinct existence from Fa and N(F, G). 


Of course it is possible to view these later remarks by Lewis as an aberration, or as showing a willingness to consider a possibility, for the sake of argument, which he did not really take seriously. Two considerations incline me to suppose that, in any event, the option that Lewis considers is worth taking seriously and that it is congenial with his overall aims. The first is that, since he allows for the existence of an apparently infinite number of alien properties, we are unable to specify all the entities which may be recombined and hence unable to characterise the range of possibilities in logical space via the principle of recombination (Divers and Melia (2002)).  So Lewis’s reason for endorsing the principle of recombination – and hence denying that there may be necessary connections between distinct existences – falls away. Second, as we shall see, allowing for the possibility of necessary connections between distinct existences has some utility in the development of a response to certain difficulties afflicting a counterfactual theory of causation. This will become clear when I turn to the question of causal asymmetry.


In this section, I have argued that Lewis’s denial of metaphysically necessary connections between distinct existences is a contingent truth. By providing a semantics for counterfactuals which does not require the presence of such intra-world necessary connections, he can explain how causation is compatible with Humean Supervenience without having to reject intuitive verdicts about causal relations in certain possible situations. In the subsequent sections, we shall see that his semantics for counterfactuals is in need of some adjustment but not so as to detract from this basic virtue.
2. Counterfactuals, the Future Similarity Objection and Chance 

As we have already seen, Lewis characterises closeness of possible worlds in terms of similarity. Some have taken the appeal to similarity to be an appeal to an atheoretical intuitive notion of similarity. This led Kit Fine and others to suppose that Lewis must get the wrong verdict regarding the truth or falsity of the following counterfactual.

(5)
If Nixon had pressed the button, then there would have been a nuclear 
holocaust.

Given that we are in a non-holocaust world, then a world in which the holocaust failed to occur due to a small miracle resulting in the failure of the signal of the button to transfer down the wire to the rockets would be much more similar to the actual world than one in which, from Nixon’s time, there was nothing but devastation and death. Thus, counterintuitively, Lewis’s verdict on the counterfactual is that it is false (Fine (1975), p. 453). This has come to be known as the Future Similarity Objection to Lewis’s semantics for counterfactuals because it rests upon the idea that overall similarity is achieved by maximising the similarity in the future of the button pressing world with our future in which a holocaust did not occur.

By 1979, Lewis makes clear that he is not appealing to a pre-theoretical and intuitive notion of similarity. Instead, his preliminary similarity weighting for possible worlds has the following four clauses.

(A) It is of the first importance to avoid big, widespread, diverse violations of law.

(B) It is of the second importance to maximize the spatio-temporal region throughout which perfect match of particular fact prevails.

(C) It is of the third importance to avoid even small, localized, simple violations of law.

(D) It is of little or no importance to secure approximate similarity of particular fact, even in matters which concern us greatly (Lewis (1979), pp. 47-48).

Lewis explains that when he talks of law violations he means violations of laws in our world so that, in the putative world in which the laws are violated, different laws hold. He does not mean that the laws of the law-violating world are themselves violated (Lewis (1979), pp. 44-45). Many have claimed that Lewis was putting forward a new approach to similarity in his later work. I have never seen the basis of this charge. Right back in his 1973 book on Counterfactuals under review by Fine, he argued that laws should have particular weight and that what might make us discount future similarity to violation of laws is that many more violations of law would be required to achieve future similarity (Lewis (1973b), pp. 75-76).


In any event, Lewis argues that the counterfactual, ‘if Nixon had pressed the button, then there would have been a nuclear holocaust’ is true because to obtain future perfect match we would have to have many miracles to cover up all the traces of the button pressing. The similarity weighting proclaims such worlds further away than those in which there are no widespread violations of law. However, if we have less violations of law for simply approximate match in the future, then the third condition of the similarity weighting comes into effect. Better to have no law violations than those which yield only approximate match (Lewis (1979), pp. 43-48).

The first two problems I consider deriving from the semantics of counterfactuals rest upon considering circumstances in which the facts to which Lewis appeals do not hold.

2. 1. Isolating the Cause
Since Lewis’s initial response to the Future Similarity Objection rested upon an apparently contingent fact about the world – namely that a cause has many consequences and so perfect match in the future is hard to obtain – a natural issue to raise is: what happens if this contingent fact does not hold. Some have explicitly written the possibility into the antecedent such as the following.

(6)
If Nixon had pressed the button and, by some miracle, all imminent traces of 
this action except for the signal travelling down the wire were eliminated, then 
there would have been a holocaust (Krasner and Heller (1994), p. 30).

I don’t believe that such cases force an adjustment to the similarity weighting Lewis recommends. It is within his rights to press the following dilemma in the assessment. Either it is assumed that ‘except for the signal travelling down the wire’ requires that the signal did travel down the wire to the rockets or this is left open. If the former, then fizzling out possibility is ruled out in the antecedent of the counterfactual in which case perfect match in the future cannot be secured. Alternatively, as seems much more likely, the possibility of fizzling out is intended to remain open. In which case, it is by no means clear that the counterfactual is true. The easiest way in which all traces of the button pressing except for the signal travelling down the wire might be covered up is to cover up the signal travelling down the wire too. So we might concur that it is by no means certain in the situation envisaged in the antecedent that it would be the case that there is a holocaust although indeed there might be one. Hence the counterfactual is false.


Others have invited us to consider the counterfactuals we would be inclined to hold in other worlds in specifically tailor-made cases. Suppose that there is an indeterministic lottery draw which you set going by pressing a button. A signal travels into a box which, when it reaches point r1, can go down either a path leading to randomising device r2 or randomising device r3. Each gives the same chance to each possible outcome of the lottery. The paths reconverge and lead out of the box to a display. The box is totally impenetrable and isolates the processes going down the paths to either r2 or r3 from all other effects in the world. Suppose, in fact, the signal travelled down the path to r2 to generate and display the winning number 17.
 Now consider the following counterfactual.

(7)
If the random process in r1 had turned out differently and the signal had 
travelled from r1 to r3 rather than to r2, ticket number 17 would still have won.

Intuitively, (7) is not true at the world described. Yet, one might secure perfect match with regard to that world if we retained the winning number to be 17 (Kment (2006), p. 275).


Boris Kment suggests that the right moral to draw from this case is that only certain kinds of perfect match matters, namely perfect match for those items with the same causal history (or no causal history in the default case) (Kment (2006), pp. 276, 282). It is clear how such a moral would be potentially damaging to the counterfactual theory of causation. The formulation of the constraint upon perfect match does not allow for the assessment of counterfactuals without appeal to causal conditions. Yet, according to the counterfactual theory, the counterfactuals are supposed to capture when the causal conditions hold. Although I think there is a bit of wriggle room if the counterfactuals to which the proponent of the counterfactual theory of causation appeals involve probabilities rather than events in the consequents, there is not much.


As Stephen Barker has pointed out to me, it is possible for Lewis to tough it out against Kment’s case and note that the future does not contain perfect match because of the differences that Kment acknowledges occur within the box (Kment (2006), p. 276).
 Indeed, on the assumption that a cause does not have consequences for every point in future spacetime, it will always be possible to identify a patch of perfect match in the future if perfect match just requires that a portion of spacetime matches perfectly with the actual world rather than that all of spacetime after a certain time perfectly matches. There are a number of options which follow from this observation. Either (i) we should take cases like the one Kment offers to provide information as to how we should fill in the approximate match clause or (ii) some limitation should be placed upon just how extensive the consequences should be before we fail to have something we might allow as perfect match or (iii) we might adjust Kment’s case so that the box decomposes in exactly the same way whichever path the signal travels down shortly after the transmission of the signal so that there will be future perfect match. I shall assume, for the sake of argument, that either of (ii) or (iii) are viable and present Kment with a way to retain his counterexample to the perfect match clause.

In fact, even with this assumption in place, the moral that Kment draws appears too strong. Suppose that the paths leading from randomising device r2 and r3 are unreliable and that sometimes the display displays a number simply as a result of its own spontaneous indeterministic processes. We could secure more perfect match of the right kind if we retained the fact that the winning number was 17 spontaneously generated. Yet, intuitively, the counterfactual seems false. We feel inclined to say, if the path had been via the other randomising device, who is to say what the winning number would be? We only know that the signal fizzled out on the r2-path.


Kment himself recognises that his proposal has difficulties of this kind. He notes that, first, certain differences in causal history do not undermine an event’s contribution to perfect match. Suppose that there are two qualitatively identical cell phones, CP1 and CP2, varied day by day for the use of, Susie, the lottery administrator. The following counterfactual seems intuitively true without a special story.

(8)
If Susie had used CP2 rather than CP1 for that day, the outcome of the lottery 
draw would have been just the same.

Nevertheless, which phone is used does count as a difference to the causal history of a particular outcome (Kment (2006), pp. 297-298). Second, although not just productive causes – such as a bus smashing into a car- but also preventative causes – such as the pedestrian failing to warn the bus driver about the car – count as a difference in causal history for the purposes of perfect match, they do not always count as a difference. Suppose a King is able to toss a coin as a result of the successful prevention of his assassination by a foiler F1 rather than another foiler F2. We still would not reject the following counterfactual

(9)
If a plot by the assassin had been prevented by F2 rather than by F1, the 
outcome of the toss would have been the same (Kment (2006), pp. 299-
300).


It should be emphasised that, in all of these cases, the difference in causal history does not make a difference regarding the outcome: intuitively, which cell phone is used does not make a difference to the outcome of the lottery nor does the activity of one foiler or another change the King’s toss. However, this is precisely Kment’s point. He argues that even differences in causal history which are not difference-makers would make it inappropriate to take across facts which would maximise perfect match. He takes this to be the lesson of the original lottery mechanism in a box case. It would not be appropriate to retain the outcome of 17 because of a difference in causal history even though this difference will not be a difference-maker in a world in which we get the same outcome via the r3 mechanism. That is why he is worried by the cases just mentioned.


I will argue that a certain kind of probabilistic relation between the events mentioned in the antecedent and the consequent is required to yield the appropriate verdicts. To get there, though, it pays to consider the second way in which the future similarity objection has been exacerbated, namely as a result of indeterminism.

2.2. Indeterminism and Lewis’s Similarity Weighting

This problem does not rely upon consideration of exotic worlds with special circumstances. It is a straightforward consequence of certain reasonably well agreed facts about our own world. Consider once more the counterfactual

(5)
If Nixon had pressed the button, then there would have been a nuclear 
holocaust.

As we have already seen, in the deterministic case, Lewis relied upon the need for a massive cover up which, thereby, involved many law violations – so placing clause (B) in conflict with clause (A). However, if, as we believe, the world is indeterministic, all the effects of Nixon pressing the button can be covered up without law violation. If it is a law, say, that for all x, if Fx then chance (Gx) = 0.9, then it is no violation of this law if Fa and not-Ga. Therefore, Lewis’s similarity weighting proclaims (5) false. By itself, that might not be too counterintuitive. Indeed, some say that strictly speaking (5) is false. Moreover, we can still say

(5*)
If Nixon had pressed the button, then a nuclear holocaust would have been 
very likely

is true. The real problem is that Lewis’s similarity weighting proclaims

(10)
If Nixon had pressed the button, then there would not have been a nuclear 
holocaust

true. The closest world to the actual world will be one in which there is a complete cover up since this will involve no law violation and secure the maximal amount of perfect match.


Lewis tries to deal with this problem by the quasi-miracles strategy. He concedes that, since there is no law violation, there will be no miracles involved in the cover-up. Nevertheless, a complete cover up would be a remarkable coincidence and, as such, be a quasi-miracle (Lewis (1986b), pp. 58-65). 


Lewis’s treatment faces problems. First, there are remarkable coincidences which take place in our world. We are in danger of making it less similar to itself – via Lewis’s similarity weighting – than another possible world. Although, as we have seen, Lewis adopts a technical notion of similarity which places the emphasis on certain similarities over others, I take it as a datum that nothing can fail to be more similar to itself than any other thing. Second, Lewis’s treatment introduces a questionable level of anthropocentricity in the assessment of counterfactuals. Remarkable coincidences are not – according to Lewis – simply very improbable events. Instead they are, in addition, what we count to be remarkable. Lewis’s reason for rejecting simple appeal to improbability is that since very improbable events occur in the actual world, we are in danger of making the actual world less similar to itself than some close-by worlds. The first problem I identified with Lewis’s approach simply took up this concern and applied it to the remarkable as well. Third, and finally, as John Hawthorne has pointed out recently, we are in danger of there being unfortunate trade-offs between the remarkable and improbable. For instance, we would have to accept that

(11)
If I were to toss a coin a million times, it would not come up either all heads or 
all tails

is true but

(12)
If I were to toss a coin a million times, I would not get sequence S (where S is 
a particular random sequence of heads and tails)

is false (Hawthorne (2005), pp. 400-402). Yet, P(all heads or all tails) is higher than P(S).

A second approach also runs into difficulty. According to it,


‘If A were the case, then C would be the case’ is true if and only if (i) the vast 
majority of closest A-worlds are worlds in which C (ii) in the actual world, A 
and C (Bennett (2003), pp. 250-251).

The intuitive idea is obvious. If C has only a high but not equal to one probability of being true given the antecedent is the case, C won’t be true in every close-by A-world. Nevertheless, it will be true in most close-by A-worlds. Unfortunately, this approach cannot be combined with Lewis’s account of the similarity weighting of worlds. If we can obtain more perfect match without law violation, then no close-by A world will be a C-world. All close-by A-worlds will be worlds with perfect cover up.


The first response to the problem we considered – Lewis’s – suggested strengthening the first condition of the similarity weighting by introducing the notion of a quasi-miracle. The second response suggested changing the analysis of counterfactuals. A natural third response is to weaken the perfect match condition or do away with it all together. The latter option is too radical because it would give us no circumstances in which to assess whether the consequent followed from the truth of the antecedent. So let us look at weakenings instead. In earlier work, Bennett has suggested that all that the assessment of counterfactuals requires is perfect match at the time of the truth of the antecedent (Bennett (1984), pp. 72-74). However, in his later work, Bennett supplied two good reasons for not going down this route.


The first reason is that when we assert counterfactuals we typically assume that the circumstances at the time of the antecedent will be a little different guided by how the world might have evolved to arrive at the truth of the antecedent. Bennett gives the nice example of

(13)
If the German Army had reached Moscow in August 1941, it would have 
captured the city.

In assessing the counterfactual, we don’t assume that the city would remain sparsely defended by inexperienced troops while the more experienced ones remain where they are fighting since-departed German troops marching on Moscow. Instead, we assume that the German troops had fought harder and the Soviet troops had fallen back (Bennett (2003), pp. 211-212).


The second reason is that we also assert counterfactuals where we assume that the past leading up to the antecedent is more or less in place.  Again, Bennett provides a nice example.

(14)
If that hill outside Syracuse had not been levelled last year, it would have been 
a superb site for a memorial to the Athenian soldiers who starved to death in 
their marble quarries.

The counterfactual is only true because, in fact, Athenian soldiers did die in 413 BC in the way described (Bennett (2003), p. 214).


Instead, I suggest that the Nixon case reveals that we don’t value perfect match which fails to minimise departure from the distinct events (or their absences) that the truth of the antecedent of the counterfactual makes more probable given that the antecedent is actually false. Nixon’s pressing of the button makes the occurrence of the holocaust more probable than it would otherwise be. The claim is that if this is so it would not be appropriate to seek to retain perfect match with regard to this feature. Thus it is taken out of the calculation. As a result, 

(10)
If Nixon had pressed the button, then there would not have been a nuclear 
holocaust,

is false.


There will also be events leading up to those involving the truth of the antecedent that end up being more probable than they would be if the antecedent is false. So the perfect match condition would not apply to these either. However, this is entirely appropriate and introduces no features not already present in Lewis’s original similarity weighting which relied upon small miracles to give rise to the truth of the counterfactual antecedent. The condition contains the phrase ‘given that the antecedent is actually false’ because, of course, we would not want to make the actual world potentially less similar to itself than some close-by worlds by removing a string of distinct events which actually occurred although were made less probable by the actually true antecedent.


Our failure to value perfect match that does not minimise departures from what the truth of the antecedent would make more probable does not account for our intuitive verdicts regarding all ‘isolated’ versions of the future similarity objection. In the lottery case, travelling down path r2 does not raise the chance of the outcome being 17 since, presumably, it would have precisely the same probability as it had when the signal travelled down path r3. 

The issues raised here are akin to those which are raised in standard cases of pre-emption and a similar solution suggests itself (see Noordhof (1999) for discussion of probabilistic causation and cases of pre-emption). Instead of appealing to the idea of making more probable, we should appeal to the idea of making more ∑-probable defined as follows.

e1 makes e2 more ∑-probable iff there is some (possibly empty) ∑-set of actual 
(positive) events such that (i) if e1 were to occur without any of the events in 
∑, it would be the case that ch(e2) is generally around x; (ii) if neither e1 nor 
any of the events in ∑ occurred, it would be the case that that ch(e2) is 
generally around y; (iii) x > y (where ‘ch(e2)’ should be read ‘chance that e2
occurs).

We would then formulate the restriction upon condition (B) of the similarity weighting, giving us (B*) as follows.

It is of the second importance to maximize the spatio-temporal region 
throughout which perfect match of particular fact prevails unless, in so doing, 
we fail to minimise departure from the distinct events (or their absences) that 
the truth of the antecedent of the counterfactual makes more ∑-probable 
given that the antecedent is actually false.

In the lottery case, we would put in ∑ the event of triggering randomising device B. In circumstances in which this even failed to occur, the signal travelling down the path to C would raise the chance of the winning ticket number being 17 over the spontaneous chance of that outcome (which might be equal to zero). In which case, it would not be appropriate to take the outcome across to the changed circumstances and (3) becomes false as desired. Appeal to ∑-probability retains the result we want regarding the Nixon case since there is a ∑ for which Nixon pressing the button raises the chance of the holocaust, namely the null set. There are also, doubtless, others.

The most striking feature of the proposal is that it appeals to a counterfactual in its characterisation of making more ∑-probable. This obviously raises the question of circularity. Clearly if the counterfactual could not be cashed out, then there would be a difficulty. We would be giving the semantics of counterfactuals partly in terms of a counterfactual to whom the semantics did not apply and nothing else was provided in its place. That is not the intention here. Instead, the counterfactual is used to summarise similarities which arise not due to the patterns of qualities in a particular world but rather those which arise due to patterns of qualities in a particular world and close-by worlds. 


Thus consider all the worlds with a significant amount of perfect match. There will be those in which there is no holocaust in which the laws are roughly as they are in our world. There will be those in which there is no holocaust and the laws are relevantly different to those in our world. There will be those in which there is a holocaust and the laws are roughly as they are in our world. The original clause, (B), ranks the first class of worlds as closer than the third class of worlds. The revised clause, (B*), sets aside this ranking since, in all the close-by worlds in which there is greater perfect match there is greater departure from distinct events that the truth of the antecedent makes more probable. 


As I have described things, this verdict can be simply read off the laws of nature at the various worlds. No fundamental appeal to counterfactual facts is required. Nevertheless, suppose that there were probabilistic dependencies not backed by law. This is something that the counterfactual theorist should concede since, as already noted, one of Lewis’s original motivations for adopting the counterfactual theory is that it allowed for the possibility of brute singular causation. In such cases, the laws won’t reveal the relevant probabilistic dependencies. Nevertheless, they would be revealed by the fact that sets of different worlds were close-by to the equivalent of the first and third classes of worlds. So the fundamental cashing out of the counterfactuals appealed to in the formulation of (B*) comes with the recognition that not simply the intra-world distribution of qualities sets up relations of closeness but also intra-regional distributions do – where regions are made up of a number of worlds (intuitively, worlds and the worlds which are close to them).


A related concern with the proposal is that, in appealing to ‘make more probable’, I am appealing to a causal notion. In so doing, the charge would run, I undermine any attempt to analyse causation in terms of counterfactuals. The first point to make is that, even if my characterisation of making more probable was in fact an analysis of causation of probabilities, that would not present a problem. The issue is not whether we need to appeal to causation to characterise the similarity weighting for counterfactuals but rather whether we need to appeal to causation not understood in terms of counterfactuals to characterise the similarity weighting. As I noted earlier, Lewis distinguished our standard use of counterfactuals from a backtracking use. The standard use – characterised by his similarity weighting – made them appropriate for the analysis of causation and causal asymmetry. This does not vitiate the analytic appeal of counterfactuals on the grounds that the relevant notion of counterfactual dependence is a causal one. The proposed analysis of ‘making more probable’ appeals to counterfactuals of exactly the same character  - in terms of eschewing backtracking and counterfactual dependencies between common effects – to which Lewis appeals in his original analysis of causation. 

Although I have said that it would not matter if the analysis of making more ∑-probable was an analysis of causation of probabilities, in fact it is not such an analysis for two reasons. First, a key component of c causing e is that the process linking c to e is actually complete and not just would be complete in different circumstances (Noordhof (1999)). If we consider circumstances in which the events mentioned in ∑ are absent, it is possible that a process which, in fact, was incomplete, is now complete because the events mentioned in ∑ actually served to inhibit the occurrence of events in that process. Second, it is a standard requirement that causes should be distinct from their effects. For the concern to arise with regard to my notion of making more ∑-probable, the effect would be the probability of a certain event, namely ch(e2). It is plausible, though, that this is none other than the causal circumstances including e1 given that a law relating to the chance of e2 holds. There is not some distinct event, e1.5, which is the chance of e2.


(B*) does not make (1) true. It just makes (6) false. This seems to me to be the key result. Our fundamental conviction is that it is wrong to say that there wouldn’t have been a holocaust (i.e. (6)) not that it is correct to say that there would have been (in an indeterministic world) (i.e. (1)). Nevertheless, there do seem to be circumstances in which we are inclined to assert (1). When this happens, context has added to our similarity weighting


 It is of the fourth importance to minimise departures from the distinct events 
(or their absences) that the truth of the antecedent of the counterfactual would 
make highly ∑-probable if it were true given that the antecedent is actually 
false.

It is of fourth importance, when it is, because we don’t want to minimise departures by supposing that the laws are changed. Call the similarity weighting with this added the contextually adjusted similarity weighting. 


I emphasise that this is in play in only certain contexts because there seem to be clear cases in which it would yield the wrong results. Suppose, to fix ideas, that ‘highly probable’ in the characterisation offered above is 90% or above and that there are 1,000,000 coin flippers. Consider the following counterfactuals.

(F1)
If I were to supply each coin flipper with a biased coin (giving rise to 90% 
heads), then coin flipper 1 would have tossed all heads.

(F2)
If I were to supply each coin flipper with a biased coin (giving rise to 90% 
heads), then coin flipper 2 would have tossed all heads.

.

.

.

(F1000000) 
If I were to supply each coin flipper with a biased coin (giving rise to 

90% heads), then coin flipper 1000000 would have tossed all heads.

Assume further that Agglomeration is true.


P > Q, P > R … then P > Q & R & …

Then

(FALL)
If I were to supply each coin flipper with a biased coin (giving rise to 

90% heads), then all the coin flippers would have tossed heads.

However, (FALL) is false. It would break the connection between the chance of a certain type of event and the frequency with which it occurs. The weakest point (in terms of commitments) that can be made against the application of the contextually adjusted similarity weighting in this case is simply that for high probabilities, the counterfactuals it would support would take it that the events mentioned in the consequent always occurred. It would be as if they had chance 1. I think that this shows that when we focus on overall patterns we drop the contextually adjusted element to the similarity weighting.


The strongest point that might be made (in terms of commitments) is that there should be some link between chance and limiting frequencies which adoption of the contextually adjusted similarity weighting would hopelessly undermine. The connection is often put as follows. 

(L)
Ch(e occurs) = p entails (((an E occurs) = p.

The proportion of E-type events relative to a reference class of n events (where ‘n’ is a number) tends towards a certain limit as n gets larger and larger, namely p. Those who attribute chance to single cases and deny that chances are limiting frequencies cannot capture (L) as it stands. If 0 < p < 1, then it is possible that there is an infinite sequence of Es occurring and hence the proportion of Es does not correspond to the limiting frequency. Therefore, Ch(e occurs) = p cannot entail a certain limiting frequency.


Instead, we may put in place of (L), 

(L*)
If there were an infinite series of events or circumstances in which Chc(E 
occurs) = p, then it would be that (( (an E occurs) = p.

Lewis denies that (L*) is true on the grounds that there is no infinite sequence of outcomes that would occur if E (say coming up heads) had a certain chance. There are all kinds of sequences that would have a very small, perhaps infinitessimal, chance of occurring (Lewis (1980), p. 90). However, the consideration Lewis offers is questionable, especially when we bear in mind his later rejection of ‘might’ with ‘not-would-not’. He allows that there are cases in which we would be inclined to say that something would not occur even though it might occur because there is some chance of it occurring. This is not just due to his appeal to quasi-miracles in the similarity weighting for counterfactuals discussed earlier but also, for instance, because of his treatment of counterfactuals with true antecedents and those mentioning unfulfilled chances in their antecedents (Lewis (1986b), pp. 63-65). 


The reasoning in favour of (L*) rests upon a particular understanding of what would count as a violation of a law. Suppose that in the actual world a certain law, L, holds.  In another possible world, the law may fail to hold in one of three ways. First, there may be the same pattern of events in the actual world and yet this is just an accidental correlation. No Humean would be happy with such a possibility if the actual world is Humean. Nevertheless, since Humean Supervenience is a contingent truth, there will be non-Humean worlds and, in these worlds, this first way in which a law may fail to hold must be allowed. For instance, Armstrong would have to allow that there may be two worlds, one in which (x)(Fx ( Gx) and N(F, G) and one in which simply (x)(Fx ( Gx). In the latter, there would be no law between F and G. 


Second, there may be a pattern of events which indicates that a different law holds and yet the pattern in question is consistent with the laws of the actual world. This type of case is best understood in terms of the Best System Analysis of Laws. According to Lewis, laws of nature are those universal or probabilistic generalisations which provide the best combination of strength, simplicity and fit with regard to the patterns of particular fact. The last is crucial for the case I am envisaging. In the finite case, the best fit is the one which makes the actual history most probable, in the infinite case, best fit is that which makes certain test propositions likely to be true e.g. those concerning the limiting relative frequency and which proportions occur exactly as often as each other (Elga (2004), pp. 71-72). Either way, there will be patterns of events which, while they are consistent with certain laws holding, do not fit with them as well as other laws.

Third, a law may fail to hold if a certain pattern of events is inconsistent with the laws. For instance, if the law says that all Fs are Gs, then there is something which is an F but not a G.


Consider again a world in which the pattern of events doesn’t fit with laws assigning a certain chance to their pattern. For instance, a law says that Chc(E occurs) = p and yet it is not the case that  (( (E occurs) = p. If this counts as a law violation as far as the similarity weighting for counterfactuals is concerned, then this world will be further away from the actual world – where we assume the law holds - than one in which the pattern fits with the law. In which case, although there is some chance that the proportion of E-events is not p, it would not be the case that this proportion failed to be p. If we restrict our account of law violation to the third case in which laws fail to hold, then this result does not follow. 


It is a nice question what the most appropriate account of law violation is with regard to the failure of a law to hold at a world. If a Humean account of laws is necessarily true, the first way in which laws may fail to hold would be empty and the second way in which laws may fail to hold would be appropriately counted as a law violation. If laws are just patterns of qualities of a certain type, then the failure of this pattern to hold, in either the way that a deterministic law statement or the way that an indeterministic law statement would describe, alike count as violations of the law. There is nothing more to going against the law than a certain pattern failing to hold. On the other hand, if a Non-Humean Necessitarian account of laws is true, then there will be instances in which a law fails to hold in the first way. It would be hard to see how these would be ones in which the law is violated given that the pattern of events still hold. On the other hand, the second way in which the law may fail to hold would be empty. The existence of a pattern of events which is compatible with the law – however improbable this pattern may be – cannot be a pattern which violates the law. The law statement does not claim that the pattern will not be present. 


Humean and Non-Humean accounts of laws thus agree that the first way in which a law may fail to hold does not count as a case of law violation and that the third way does count as a case of law violation. They disagree over the second. For those of us who only hold that a Humean account of law is a contingent truth – at best – the second case is most plausibly considered to be a possible case of law violation depending upon what account of laws holds at a world. 

The proper development of a semantics for counterfactuals can go in one of two directions. We could appeal to the idea of law violation understood to exclude the second case and allow that, in worlds for which the Best System Analysis is true, the second type of case would also count as a case of law violation. Alternatively, we could appeal to failure of fit instead and adopt a uniform account which does not depend upon the correct theory of laws for a certain world. 


The attraction of adopting the latter approach appealing to failure of fit is that it would enable us to endorse (L*) as a necessary truth about the connection between chance and frequency. We can say that it is true that any pattern of E’s might occur in the infinite case when Ch(E occurs) has a certain value and nevertheless insist that if it did have that value a certain pattern would occur in the infinite case. Appeal to law violation – with different verdicts resulting for the second type of case described above – would have the upshot that (L*) is not true. It is not even obvious that it would be true if our world was one in which Humean Supervenience is true. That would depend upon whether the closest worlds to worlds in which Humean Supervenience is true are ones in which Humean Supervenience is also true – a matter by no means certain.
3. Causal Asymmetry

A relation is symmetrical iff if Rab, then Rba. A relation is not symmetrical iff if Rab, then it doesn’t follow that Rba. A relation is asymmetrical iff if Rab, then not Rba. In the case of causation, if e1 causes e2, it doesn’t follow that e2 causes e1. However, in worlds of eternal recurrence, it is possible that e1 causes e2 and e2 causes e1. So causation is not an asymmetric but a nonsymmetric relation. However, talk of this as a causal asymmetry is widespread and the phrase ‘causal nonsymmetry’ is ugly. So I shall hereafter talk of causal and counterfactual asymmetries. Nevertheless, it should be borne in mind that causal asymmetries do not imply that the relations are asymmetric but simply that there are asymmetries which explain why causation is not symmetric.


If the denial of necessary connections between distinct existences is a contingent truth, then in some possible worlds, one asymmetry may simply be that e1 necessitates e2 but not vice versa. Nevertheless, if a counterfactual theory of causal asymmetry is true, this asymmetry of necessitation does not translate in any straightforward fashion into a counterfactual asymmetry. If e1 causes e2, then trivially e1 occurs and e2 occurs. Thus, according to the standard semantics for counterfactuals, Lewis’s, both ‘if it were that e1 occurs, it would be that e2 occurs’ and ‘if it were that e2 occurs, it would be that e1 occurs’ are true. There is no asymmetry here in spite of the fact that the necessitation runs from e1 to e2. Instead, attention focuses upon the claim that, in the basic deterministic case, 

(CA)
If e1 were not to occur, e2 would not occur

is true if e1 is the cause and e2 is the effect but not the reverse. In other words, bearing in mind that we are thinking of circumstances in which e1 necessitates e2 but not vice versa, the absence of e1 implies that e2 is not necessitated. Nevertheless, the absence of e2 only implies that e1 failed to necessitate e2 and not that e1 was absent. 


Counterfactual theorists usually provide a reductive analysis of how this asymmetry of absence versus absence of necessitation arises. Thus Lewis begins by noting that causes leave many traces. So when you take all their effects together, there is overdetermination of the presence of the cause. By contrast, effects don’t leave many traces on their antecedent causes. Rather causes combine to produce a particular effect. This difference interacts with the similarity weighting for counterfactuals. It is easier to cover up the impact of the absence of the effect in the direction of the putative cause than the absence of the cause in the direction of the putative effect. Thus, it is easier to secure perfect match in the effect-cause direction than it is to secure perfect match in the cause-effect direction. We retain the presence of the cause and just lose its capacity to necessitate the effect by either the cause-effect law failing to hold or one of the other elements in the causal circumstance for the effect failing to be present. Indeed, we don’t even have to suppose that e1 was present if the costs of obtaining perfect match are less by some other means (since we will be envisaging that some element of the causal circumstances of laws are different). All we need to assume is that it is not implied that e1 was absent because of the need for perfect match. Daniel Hausman makes what is, in effect, this point about lack of implication although he does not make it specifically with regard to the perfect match requirement but rather notes it more generally (Hausman (1998), pp. 115-118). By contrast, if the cause is absent, since perfect match is so hard to secure in the cause-effect direction, there is no reason for insisting on the retention of the effect, e2. 


Of course, this is not the only story that may be told. As I have already noted, Hausman simply appeals to the fact that causes combine to cause effects to ground the asymmetry of absence/loss of necessitation. Nor need there be a story. The asymmetry of necessitation can be taken to be a primitive. The question for the counterfactual theorist will be whether, if there is a primitive asymmetry of necessitation, this is a proper basis for a counterfactual asymmetry. The discussion of the Future Similarity Objection in the previous section, and my adjustment of Lewis’s similarity weighting for counterfactuals, is directly relevant to this matter. The very facts which establish that a future similarity will not, in general, do are those which were taken by Lewis to be the basis of a counterfactual asymmetry. Thus my adjustment to the similarity weighting is, at the same time, a potential supplement to Lewis’s account of counterfactual asymmetry. In what follows, I will consider two cases which are challenges for Lewis's account of causal asymmetry and discuss whether they are properly dealt with by the adjustment I have made.
3.1. Microphysical Causal Asymmetry?
Huw Price has argued that the facts to which Lewis appeals to ground counterfactual asymmetries are not guaranteed to be present at the microphysical level. So either we have the wrong account of causal asymmetry or causation does not occur in microphysics. Consider the following set up (where the axes, X, Y, represent directions in space).
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Figure 1

A particle actually travels along ACE and produces a small explosion by being in place E. There are no other interactions. We are invited to assess the counterfactual.


If particle P had been at D, then the explosion would not have occurred.

Intuitively the counterfactual is true. For the antecedent to have been true, there would be a small miracle to shift the particle from C to D. As a result, we may assume that the path of the particle is now ACDF. However, Price suggests we could secure reconvergence by thinking of the particle as having (instead) the past BD and going on to CE to secure perfect match in the future. The miracle required to move the particle from D to C is just the same as the miracle required to move the particle from C to D. If this is what happened, then the counterfactual would be false since, if P had been at D, then the explosion would have occurred anyway (Price (1992), pp. 509-519).


There are two plausible ways of dealing with this kind of case within the counterfactual framework. The choice depends upon whether or not we suppose that the laws governing the travel of the particle describe a phenomena which is time symmetric. If the answer is yes, then we should not suppose that the counterfactual is obviously true. There literally are two ways in which we could secure perfect match - either to the past or to the future. So it is not true that either if the particle had been at D there would have been an explosion or that there wouldn't have been an explosion. Of course, it is more natural to hear the counterfactual 'if the particle had been at D, there would not have been an explosion' as true. That's because we, in effect, take the counterfactual to have an unexpressed antecedent, namely, if the particle had been at D having travelled from A to C. With this unexpressed antecedent, one cannot maximise perfect match by supposing that the history is from B to D and we just need a miracle to get the particle to C. Rather we would need two miracles to have the particle end up at C, one to get it to D as the antecedent insists and one to get it back to C again. It is our knowledge of the past and our taking it to be fixed that determines which counterfactual seems most plausible. Nevertheless, it would be a mistake to suppose that we should ground causal asymmetry in terms of our asymmetric response to these kind of counterfactuals. We have an explanation of why we respond asymmetrically in terms of what we take as an unexpressed antecedent in the counterfactual. We would have no explanation of our symmetry of response once the details of the situation are pointed out to us and we recollect that the laws are time symmetric.


Suppose, instead, that we suppose that the particle has an intrinsic direction of travel. In that case, we are disposed to hear the counterfactual 'If particle P had been at D, then the explosion would not have occurred' as false. The reason for this is that we count a miracle which is required to work against what the antecedent makes more ∑-probable more significant than a miracle that is required to make an antecedent true. By itself, condition (B*) of the similarity weighting cannot explain this asymmetry. The truth of the antecedent would appear to make both events subsequent to it and events prior to it more ∑-probable. However, this ignores the directionality introduced into the case. The direction of travel should be understood as a direction of chance. Thus the truth of the antecedent makes certain subsequent events have a higher ∑-chance but it does not give a higher ∑-chance to events leading up to the truth of the antecedent. This does not mean that the events leading up to the antecedent will not, in the context, have a certain probability given that the antecedent is true which they would not otherwise have. Just that the probability should not be thought of as an independent chance but rather a derivative from assignments of chance (see Mellor (1995), pp. 227-229, Noordhof (1998), pp. 871-874, for the details of this position). 

If the probabilities given to the same types of events posterior and prior to the events mentioned in the antecedent are the same, this will mean that the laws themselves are time symmetric (in that they can be correctly applied forward and backward in time) even though the phenomena they describe is not intrinsically time symmetric due to the asymmetry of chance. Since the asymmetry of chance is intrinsic, non-macrophysical and, presumably, may include a chance of 1, then it is plausible that it may be viewed as a kind of asymmetric necessitation which, in the case of chance 1, introduces non-Humean logical connections between distinct existences: the power of the chance conferring events and the events to which they give chance 1.

The revised similarity weighting would then explain our verdict on the counterfactual as follows. If we took the path to be B-D-C-E, then we would be securing perfect match in the future by ensuring that there are events which depart from that which the truth of the antecedent would more ∑-probable in terms of chance. By contrast, if we took the path to be A-C-D-F, the miracle that led to D would not involve events which depart from what the truth of the antecedent makes ∑-probable in terms of chance. The perfect match we would secure into the future is discounted by (B*) whereas the perfect match in the past is not.


I don’t think that the distinction between probability and chance is without problems. For my purposes, though, it is enough to point out that some such distinction will be needed to constitute the direction of travel of the particle since the standard facts to which appeal to ground counterfactual asymmetry are unavailable.

3. 2. Tooley's Inverted Universes

In Price’s microphysical case, the asymmetry of overdeterimination which Lewis argued was the basis of counterfactual asymmetry was absent. However, what happens if the asymmetry goes against what we take to be the causal direction? Consider a universe, U1, made up of particles whose velocities determine the universe's course of development over time. U2 is like U1 except that it begins at U1's endpoint and works backwards with the velocities of the particles thereby reversed. The laws of U1 and U2 will be time symmetric. Many hold that Newtonian Laws display this feature in which case we could conceive of U1 and U2 being two Newtonian worlds. Tooley argues that if, in U1, c causes e, then in U2, e causes c. However, the very facts to which the counterfactual theorist appeals to explain why c is a cause of e in U1 won't explain why e is a cause of c in U2. Indeed, the facts would establish that c is a cause of e in U2 too (Tooley (1990), p. 224). For instance, in U1, let us suppose, causes have many consequences so making their absence hard to cover up. Effects have, in the direction of their causes, relatively few consequences.  By contrast, in U2, it is the effects which will have the many consequences and the causes which have relatively few consequences. So if we consider the counterfactuals

(FU2)
If e hadn't occurred, c would not have occurred,

(BU2)
If c hadn't occurred, then e would not have occurred,

then, by Lewis's similarity weighting, in the U2 world, (FU2) would be false and (BU2) would be true. We will best secure perfect match by supposing that there was a miracle that ensured that c occurred anyway. There would be no need for additional miracles to ensure the occurrence of all the other consequences of e because there are none and we could secure perfect match in the future of c. Hence (FU2) is false. Moreover, since c has many consequences in the direction of the cause, e, there will be no possibility of securing perfect match by retaining e without many miracles covering up the absence of c with regard to all its other consequences. Thus (BU2) is true.


Our revision to Lewis's similarity weighting, (B*), explains our intuitive verdict with regard to the first of these counterfactuals, namely that (FU2) is true. I have indicated that perfect match is important unless it fails to minimise departure from that which the antecedent makes more probable. In worlds in which counterfactual asymmetry derives from the asymmetry of overdetermination, the revision will support the verdicts of Lewis's similarity weighting with regard to counterfactual asymmetry.  Tooley's universes, though, are ones in which the proper characterisation of making probable is not to be understood simply in terms of counterfactuals based upon the asymmetry of overdetermination. The basis of making probable floats free of asymmetry to which Lewis appeals by appealing to the primitive chance-raising asymmetry mentioned in the previous section. The consequence of this is that the perfect match condition does not allow that we should secure perfect match by covering up the failure of e to occur and still producing c. By taking c to occur in the absence of e, we would not be minimising the departure from that which the truth of the antecedent makes more ∑-probable (understood in terms of chances), namely the absence of e. Since perfect match in the e, c direction is discounted, we would go to the next condition of the similarity weighting. There would be minor law violations if c was still the case. Hence (FU2) ends up true.

(BU2) is more problematic. The very reasoning that led us to conclude that (FU2) is true would lead us to conclude that (BU2) is true. The revised perfect match condition rules out the importance of perfect match in the e-c direction. The no-widespread miracles condition rules out perfect match in the c-e direction. In which case, moving on to third condition, ruling out even small law violations, we should conclude that (BU2) is true. However, I don’t think this verdict is counterintuitive. In the U2 universe, vast numbers of overdetermining causes give rise to effects. It seems very natural to say that if the effect had not occurred, then these causes would not have. Considerations of perfect match or the like do not come into play.

This demonstrates that appeal to our different verdicts for substitutions of causes and effects into the following simple counterfactual

(CA)
If e1 were not to occur, e2 would not occur

will not be the basis of causal asymmetry in all cases. I don’t think that this demonstrates the failure of a counterfactual account of causal asymmetry but the importance of getting the counterfactual right. We should not focus on (CA) but rather
(CAP) 
(i) 
If e1 were to occur without any of the events in ∑, it would be the case 

that ch(e2) is generally around x.


(ii)
If e1 were not to occur without any of the events in ∑, it would be the 

case that ch(e2) is generally around y.


(iii)
x > y.
In worlds in which chances have direction, if we substitute causes for e1 and effects for e2, (CAP) will be true, but if we substitute effects for e1 and causes for e2, (CAP) will be false. We still have a counterfactual asymmetry. It is just an asymmetry partly derived from chance rather than solely from the nature of the counterfactual itself. 

The revision of the similarity weighting together with the proposed asymmetry of chance in certain cases shows that there is a much more intimate connection between chance, counterfactual asymmetry and causal asymmetry than perhaps hitherto realised. We have seen, in our discussion of cases of microphysics and Tooley worlds that these various elements do not seem to come into conflict. Instead, for instance, asymmetric chances generate causal asymmetries where other components fail to generate any asymmetry. Equally, there seems little danger that one element will swamp the others and provide a more unified approach. Causal asymmetries are rooted in chance and the factors used to characterise the similarity weighting for counterfactuals. Pure counterfactual asymmetries can be based upon time symmetric chances. Other causal asymmetries can be based upon asymmetric chances. Each capture a common idea, roughly, that causes raise the chance of their effects over the (relative) background chance of the effect, where effects do not (Noordhof (1999), p. 120). None constitute a counterexample to a properly formulated counterfactual theory of causation.
4. Concluding Remarks: Methodological Implications
I have been investigating the proper way to formulate the similarity weighting for counterfactuals. I argued that it would be best to appeal to a notion of failure of fit rather than law violation in the proper characterisation of the first and third clauses of the similarity weighting even though the distinction between failure of fit and law violation only had utility in worlds for which Humean Supervenience is false. Of course, Humeans can explain a sense in which a certain sub-pattern of events does not fit with the overall law. However, if laws are just particularly significant total patterns of events, then a total pattern which does not fit with the law just is a violation of the law. We can only understand the contrast of failure of fit with total pattern, as opposed to violation of law, with a non-Humean characterisation of law in mind. Equally, in placing a limit on the perfect match clause, I appealed to a notion of making more ∑-probable which allowed for the possibility of primitively asymmetric chances. 


Neither of these features threaten the compatibility of the doctrine of Humean Supervenience and, specifically, the denial of necessary connections, with the existence of causation. Their compatibility depends upon what a counterfactual analysis of causation requires within a possible world and not what possibilities it can capture in other worlds. One lesson to be learnt from this is that an analysis which reveals how certain phenomena may be realised in a world may appeal to notions whose role can only be properly understood by appreciating how the phenomena may be realised in worlds in which the phenomena cannot be realised in that way. Analyses which reveal how certain phenomena may be realised do not have to be framed in terminology which can be entirely understood by reference to the favoured ontology.

Thus proponents of the counterfactual analysis of causation do not have to reject the possibility of causal relations unsupported by Humean differences, for instance, simple worlds in which there is no asymmetry of overdetermination or brute cases of causation in the form of persistence. Instead, they can be accepted as true of non-Humean realisers of causation. Rather than the counterfactual theorist being placed in the position of a dogmatist about whether certain things are possible, the opponent of the counterfactual theory is left to adopt the dogmatic position. They must deny that causation is present in the worlds in which Humean Supervenience and the denial of necessary connections are true. Counterfactual theorists can argue that the verdicts they favour are supported in this case because of the intuitive connection between causation on the one hand and counterfactuals (supplemented by the idea of chance-raising) on the other. The achievement, if they can pull it off, is that they can explain how counterfactuals may be true, and there be cases of objective chance-raising, in worlds in which Humean Supervenience is true. 

Proponents of the counterfactual theory can put the matter like this. OK, I agree that we do have the intuition that causation involves primitive asymmetric chance-raising. Nevertheless suppose that there is a world in which there is no such thing but there is asymmetric chance-raising grounded in other asymmetries. I say that in such worlds, there is causation. I ask you to defend the claim that there is no causation here and not just the claim that it does not fit your preferred intuition about causation. 

This seems to raise the bar against opponents to counterfactual theories motivated by claims about when causation is present in simpler worlds, inverted universes, microphysics and the like. By allowing Humean and non-Humean versions of their key notions, proponents of the counterfactual theory can both capture the intuitions of their opponents and explain how they should be generalised to the Humean cases.

In this respect, the counterfactual theory of causation is in a favourable position when compared with other reductive programmes, for instance, Functionalism about the mind. Functionalism seeks to characterise mental states simply in terms of a certain causal or functional role in which reference to mental states is eliminated (e.g. Putnam (1967b), pp. 433-435, Shoemaker (1981), pp. 261-264). The most famous argument in its favour appeals to the intuitive possibility that mental states such as pain may be realised in different ways, as a result of differences in the physical constitution of different creatures, while the distinctive pain-related causal role remains the same (Putnam (1967b), p. 436). It has even been allowed that non-physical substances such as ectoplasm may realise a system of functional states (e.g. Putnam (1967a), p. 412; Putnam (1975), pp. 293-294, 302-303). Hence most physicalists have insisted upon the contingent truth of the claim that mental states are physical states (e.g. Shoemaker (1981), pp. 266-267). I have likewise suggested that the counterfactual theory of causation may allow that causation is variably realised and that Humean Supervenience is a contingent truth.

It is a familiar fact that opponents of Functionalism take it to leave something out about the phenomenal nature of the mind (e.g. Block and Fodor (1972)). Thus there is thought to be an explanatory gap between functional states and phenomenal states (see e.g. Levine (2001), pp. 93-104). The situation seems otherwise with the counterfactual theory of causation. There does not seem to be an explanatory gap between the truth of certain counterfactuals and the presence of causation. Rather the counterfactuals seem successfully to express the character of causation. The doubt primarily comes when we turn to different possibilities in which it is suggested there is causation without the relevant counterfactuals being true. It is this line of argument that I have questioned by suggesting that there may be Humean and Non-Humean realisations of chance-raising each of which is entirely appropriate component to the characterisation of causation.

There are two more general points that are suggested by my discussion. The first concerns the conditions which a successful analysis should meet. According to the classical picture, we should give an analysis of a concept in terms of necessary and sufficient conditions which themselves make no essential appeal to the concept in question. I have suggested that the proper characterisation of the similarity weighting for counterfactuals will make ineliminable appeal to counterfactuals. Yet for each realisation of the truth conditions of a counterfactual in a possible world there will be an ontological grounding of some kind or another. So it will always be possible to cash out the occurrence of a counterfactual in the similarity weighting in terms of some non-counterfactually specified sufficient condition even though counterfactuals are required to specify what is necessary about each sufficient condition. Thus, there can be circularity in the specification of the necessary conditions if there is none in the specification of sufficient conditions.

The second point concerns the nature of metaphysics. Often, it is taken to be an investigation into highly general, fundamental and necessary features of reality. One or other theory of these features is normally taken to be uniquely true. If causation is variably realised, then although, by my lights there is a uniquely true theory of causation – the counterfactual theory – the way it is realised and hence the character it can display is open to variation. It abstracts from the different metaphysical positions which others say constitute the reality of causation e.g. those based upon natural necessitation, a powers ontology, Humean Supervenience and the like, and proposes that each can provide possible realisers of caustion. I think it pays to consider the extent to which this metaphysical pluralism is both coherent and attractive.
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�  I have re-lettered Kment’s original example appealing to A, B and C, with r1, r2, r3 at the suggestion of an anonymous referee who feared confusion with my use of A, C to refer to the antecedent and consequent, and (A), (B), (C), and (D) to label the clauses of Lewis’s similarity weighting for counterfactuals.


�  Stephen Barker, personal communication.


�  I have re-lettered the cell phones, CP1 and CP2, rather than A and B as in Kment’s original article, because of an anonymous referee’s fear that this further use of A and B would add confusion in the reader’s mind.


� An anonymous referee suggested that, in the cell phone and assassin cases, the differences in causal history had not been established as difference-makers and that this undermined the effectiveness of the cases against Kment’s position. This paragraph is addressed to that concern.


�  These last two paragraphs are written in response to an anonymous referee who raised the concern that my proposal had a circularity threat arising from the fact that ‘making more probable’ was a causal notion.


�  I would like to thank an anonymous referee for his or her very helpful comments on a previous draft of this paper and Rob Vanderbeeken for having the patience of a saint.
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