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Marc Lange’s book, Natural Laws in Scientific Practice, is an attempt to work out what has come to be known as the “inference license” interpretation of natural laws.  But it is much more than that.  Lange presents a thoroughly novel approach to the study of natural laws.   Although he does not present it this way, Lange’s insight is analogous to the one that started the deflationist revolution in philosophy of language when several philosophers decided to abandon attempts to characterize the property of truth and instead approach the notion by analyzing the content of truth attributions.  That is, they looked to what is being said of a sentence when one says that it is true instead of looking at the sentence itself.  To date, accounts of natural laws attempt to characterize them according to the characteristics of the sentences that express them or the theories in which these sentences occur.  Lange’s deflationary approach abandons this strategy and replaces it with an account of what one actually does when one attributes lawhood to a scientific claim.  According to Lange, lawhood is a status that a scientific claim can have and should be explained in terms of the way scientists treat the claim in question.  When a person says of a sentence that it is a natural law, she undertakes commitments with respect to the truth of the sentence under counterfactual conditions, the explanatory role of the sentence, and its relation to empirical evidence.  Thus Lange’s theory of natural laws is actually a story about the content and force of lawhood attributions.  


Lange’s innovation has the potential to be just as revolutionary as deflationism in the study of truth.  As such, it should be welcomed as an important contribution to the major debates in the philosophy of science.  A penetrating analysis and evaluation of Lange’s natural law deflationism should be a high priority for those who follow the conversations surrounding these issues.  Such a project is far beyond the scope of the present paper.  I intend to evaluate one component of the foundation on which Lange’s project rests: his rejection of Humean supervenience.  

Discussions of Humean supervenience have been at the center of the debates over natural laws for quite some time now.  One reason is that two of the most prominent accounts of natural laws, regularity theories and necessitarian theories, differ on the issue of whether natural laws supervene on the non-nomic facts.  Thus, supporters of each side have been hard at work in attempts to prove or reject Humean supervenience as a way of discrediting their opponents.  Although Lange disagrees with both these camps, his project depends on a rejection of Humean supervenience.  But instead of relying on one of the many arguments against this doctrine, he launches a new attack.  Convinced that existing arguments for and against Humean supervenience depend on specific accounts of natural laws, Lange proposes a critique that purports to be independent of substantive views on how natural laws should be interpreted.

1.
Lange’s First Argument Against Humean Supervenience

As I read him, Lange presents two arguments against Humean supervenience.  I phrased that sentence tentatively because at no point does Lange give an explicit argument whose conclusion is the negation of Humean supervenience.  Rather, his remarks on Humean supervenience are scattered throughout his rather technical and dense discussion of the relation between natural laws and counterfactuals in chapter two.  Given this fact, it might seem uncharitable to evaluate an argument that is not actually present in the text.  However, Lange insists both that his deflationary account of lawhood attributions depends on a rejection of Humean supervenience and that he shows in chapter two that natural laws do not supervene on non-nomic facts.
  Thus a reconstruction of Lange’s critique of Humean supervenience is in order, and I find two arguments against it in his text.

The first argument can be found in the following passage: 

Although I offer no account of what makes a counterfactual conditional correct (see chapter 1), I reveal some important constraints on any such account.  In particular, I contend in section 3 that science treats a counterfactual’s correctness as failing to supervene on the “non-nomic” facts.  In other words, I contend that it is logically possible for different counterfactuals to be correct even when the non-nomic facts are no different.  In view of the intimate relation between laws and counterfactuals, this nonsupervenience entails that the laws fail to supervene on the non-nomic facts.  (Lange 2000, 42)

Contrary to the advertisement given here, Lange does not discuss whether science takes the correctness of a counterfactual to supervene on the non-nomic facts.  Whether this claim follows from the things that he does say is a matter that I will address when in the following section of this essay.  For now, I want to flesh out this argument a bit.  

First, we need a definition of ‘non-nomic facts’.   Lange begins by defining ‘non-nomic claims’, which are any claim about the world stripped of its status as a law, physical necessity, or accident.  In addition, a non-nomic claim “does not concern the laws; it is not made true or false by which counterfactual conditionals are correct, and its truth-value does not depend in any obvious way on whether or not some fact is a law (or physically necessary),” (Lange 2000, 50).  The non-nomic facts are those non-nomic claims that are true.  For example, ‘all ravens are black’ taken just as a claim about the world (disregarding its status as a law or accident) is a non-nomic fact, while ‘my uncle is a monkey’ is a non-nomic claim but not a non-nomic fact because it is false.  The result of this definition is a non-standard account of non-nomic facts.  Although ‘all ravens are black’ can be taken to have a nomic status and thus express a law, the sentence stripped of its status as a law or accident expresses a non-nomic fact.  Thus, all the facts that compose the world are non-nomic facts when considered apart from their status as nomic or non-nomic.

According to the argument quoted above, the denial of Humean supervenience follows from the claim that the correctness of counterfactual conditionals does not supervene on the non-nomic facts.  That is, if there can be two possible worlds with the same non-nomic facts but different correct counterfactual conditionals, then there can be two possible worlds with the same non-nomic facts and different laws.  Let W1 and W2 be possible worlds with the same non-nomic facts.  Assume also that W1 and W2 differ with respect to the correctness of some counterfactual conditionals.  Lange suggests that W1 and W2 must differ with respect to their natural laws as well.  Perhaps he has in mind something like the following.  Assume that the counterfactual conditional ‘p>q’ is correct in W1, and incorrect in W2, (regardless of what one takes to be the correct account of counterfactual correctness).
  Because ‘p>q’ is a counterfactual conditional, p is not true in either W1 or W2.  Regardless of how one evaluates counterfactual conditionals, if W1 and W2 are the same possible world, then ‘p>q’ will have the same semantic value in each.  Thus, W1 and W2 must differ in some respect.  However, they do not differ with respect to the non-nomic facts so they must differ with respect to the nomic facts.  If W1 and W2 have the same natural laws, then they would have the same nomic facts, thus they must have different natural laws.  Hence, there are two possible worlds with the same non-nomic facts and different natural laws.  Therefore, natural laws do not supervene on the non-nomic facts.  

2.
Evaluation of Lange’s First Argument

I will refer to the argument in the previous section as Lange’s argument one against Humean supervenience (or argument one for short).  The issue now is, is it a good critique of Humean supervenience?  One immediate problem is that Lange does not argue for its premise: counterfactual correctness does not supervene on non-nomic facts.  He promises to show that scientists undertake commitments to this claim by virtue of their scientific activity, but the only discussion of scientific activity Lange presents (in the portion of text advertised) is on the distinction between natural laws and initial conditions.  He never discusses an example of two possible worlds with the same non-nomic facts where a counterfactual conditional is correct in one but not in the other.  In order to make his argument against Humean supervenience work, he would not only have to show that there are such possible world pairs, but that scientists (implicitly or explicitly) assume that there are in everyday scientific practice.

Perhaps Lange commits himself to some claim that would have this as a consequence.  The section advertised as the place where he shows that scientists are committed to the nonsupervenience of counterfactual correctness on non-nomic facts is actually devoted to his principle of (+-preservation (which I explain in detail in the next section).  Could it be that the non-supervenience of counterfactual correctness on non-nomic facts follows from (+-preservation?  (+-preservation is the principle that the actual world’s natural laws are the same in every possible world whose non-nomic facts are consistent with the actual world’s nomic facts (and their nomic status).  This principle applies to a large set of possible worlds with different non-nomic facts, and says of them that they have the same natural laws.  The non-supervenience claim Lange needs for his critique says that there are worlds with the same non-nomic facts but where different counterfactuals are correct.  (+-preservation says nothing about possible worlds with the same non-nomic facts.  It applies only to possible worlds with different non-nomic facts.  Thus the non-supervenience of counterfactual correctness does not follow from (+-preservation.  

Consider whether the non-supervenience of counterfactual correctness on non-nomic facts would be something that scientists would have to address.  In a broad sense, scientists are concerned with the actual world’s nomic and non-nomic facts.  Insofar as they are care about natural laws, they investigate the correctness of counterfactuals in the actual world, which leads them to consider other possible worlds with different non-nomic facts.  But there does not seem to be any reason for a scientist to investigate the correctness of counterfactual conditionals in other possible worlds with the same non-nomic facts as the actual world.  Neither an interest in the actual world’s natural laws nor concern for the actual world’s non-nomic facts would lead one to consider other possible worlds with the same non-nomic facts.  Thus, Lange’s claim that scientific practice carries with it a commitment to the non-supervenience of counterfactual correctness on non-nomic facts seems doubtful.

Despite these problems, the actual argument that the negation of Humean supervenience follows from the non-supervenience of counterfactual correctness on non-nomic facts seems to be a good one.  It does depend on the claim that if two worlds have the same natural laws then they have the same nomic facts.  For the argument to be plausible, one would have to argue for this claim, which follows from the principle that nomic facts supervene on the natural laws (Lange distinguishes between nomic facts—those involving laws, physical necessities, counterfactual correctness, etc.—and facts about laws; the latter are a subset of the former).  I do not see that supporting such a principle would pose much of a problem, but it would be required to shore up the argument. 

In conclusion, I find that Lange’s first argument is, for the most part, a good one, but he has done nothing to motivate its premise.  Moreover, it seems that it would be difficult for Lange to justify its premise by appeal to scientific practice, which he would have to do in order to follow his methodological commitments.  Therefore, as a criticism of Humean supervenience, Lange’s first argument fails.

3.
Lange’s Second Argument Against Humean Supervenience

Lange’s second argument against Humean supervenience involves some complex conceptual machinery that is designed to capture the link between lawhood and the support of counterfactual conditionals.  The basic intuition that Lange wants to capture is that a natural law is preserved under a wide range of counterfactual suppositions.  Initially, Lange proposes that a claim is a natural law in world W if it is preserved under all the counterfactual conditions that are consistent with the natural laws of W.  However, Lange finds several problems with this proposal that lead him to suggest a different approach.  

He first defines the set U as the set of all non-nomic claims.  A non-nomic claim is said to be physically necessary if and only if it is entailed by the laws’ lawhood and the non-laws’ non-lawhood.  This may sound like a confusing definition but it takes into consideration the possibility that some physically necessary claim is not entailed by sentences that express laws but nevertheless is entailed by the claims that these sentences are laws (likewise for the non-lawhood of the non-laws).  For example, ‘the claim that all ravens are black is true’ and ‘the claim that all ravens are black is a natural law’ have different inferential significance.  ‘The claim that all ravens are black is physically necessary’ follows from the latter but not the former.  Lange’s definition of physical necessity incorporates this phenomenon.  Next, Lange defines the ( as the set of all non-nomic facts that are physically necessary.  That is, the sentences that are members of ( are the physically necessary sentences stripped of their physically necessary status.  For example, if p is a member of U and □p, then p is a member of (, but □p is not a member of ( because □p is not a member of U (where ‘□p’ means that p is physically necessary and ‘■p’ means that p is a natural law; as I said, Lange treats these statuses differently).
  

Lange’s proposal for capturing the notion of physical necessity is that a non-nomic fact p follows from the laws exactly when p is preserved under any subjunctive supposition that is logically consistent with the facts that are physically necessary.  This proposal is the starting point for what will be the fundamental principle in Lange’s second argument against Humean supervenience.  It follows from this proposal (and several auxiliary premises that will not concern me) that for all p that are members of U, p is a member of ( if and only if p is preserved under every subjunctive supposition in U that is consistent with (.  A claim m is preserved under a set S if and only if for any p in S, q in S, r in S, etc. all of the following are correct: p>m, q>(p>m), r>(q>(p>m)), etc.  That is, a claim is preserved under a set of counterfactual suppositions if and only if it is true in each of the worlds where any combination of the counterfactual suppositions hold.
  

In order to state the two most important results, Lange defines U+ as the set of all claims that are constructed from ‘□’, or ‘■’, and members of U.  That is, all members of U are members of U+.  If p is a member of U then □p and ■p are members of U+.  If p is a member of U then □□p, □■p, ■□p, and ■■p are not members of U+.  Next, Lange defines (+ as the set of all members of U+ that are physically necessary.  That is, if p is a member of U+, and either □p or ■p, then p is a member of (+.
  

The first fundamental principle whose formulation employs this conceptual machinery is (-preservation: ( is preserved under all members of U+ that are consistent with (+.  In other words, all the physically necessary non-nomic facts are preserved under all combinations of counterfactual conditions that are consistent with the naturally necessary claims.  Intuitively, it means that in every possible world whose facts (nomic and non-nomic) are consistent with the laws of the actual world, the actual world’s natural laws are true.   That is, the truth of the natural laws is preserved under counterfactual suppositions that are consistent with the actual world’s natural laws.  (-preservation is subjected to a battery of objections for which Lange provides replies.  

As Lange emphasizes, he requires something stronger than (-preservation for refuting Humean supervenience.  (-preservation implies that if p is a natural law of the actual world, then p is true in every possible world whose facts are consistent with the natural laws of the actual world.  However, it does not imply that p will be a law in all these possible worlds; it merely insures that p will be true.  The stronger principle that Lange requires is (+-preservation: (+ is preserved under all members of U+ that are consistent with (+.  (+-preservation implies that every natural law of the actual world is a natural law in all possible worlds whose facts are consistent with the natural laws of the actual world.  

Now I am in a position to reconstruct Lange’s second argument against Humean supervenience.  It begins with (-preservation.  In my reconstruction of Lange’s argument, I take (-preservation as a premise.  From this principle, he justifies (+-preservation.  The following is the closest thing to a passage where he undertakes this task.

According to the preceding section, the laws remain true in the closest world in which I failed to brush my teeth this morning; I am now concerned with whether they remain laws in that world.  For this reason, it is important to examine the counterfactual conditionals obtaining in that world, since they reflect the laws of that world.  So rather than asking, “Had I failed to brush my teeth this morning, would the natural laws (e.g., that all emeralds are green) have been any different?” and noting that our intuitions conform to (+-preservation, we could have approached the same issue by asking “Had I failed to brush my teeth this morning, then had there been emeralds on that table, would they all have been green?”  Intuitively, the answer is “Yes.”  This question concerns a nested counterfactual p>(q>r) that falls within the scope of (-preservation applied to the actual world.  The counterfactual conditionals that obtain in the closest p-world where p (in U+) is consistent with the actual world’s (+, tell us something about the closest p-world’s (+, since by (-preservation, the closest p-world’s ( must be preserved in the q-world closest to the closest to the closest p-world (as long as q(U+ and q is consistent with the closest p-world’s (+).  (Lange 2000, 84)

According to this passage, Lange wants to use (-preservation to help justify (+-preservation.  (+-preservation is true if and only if for each p in (+, p is preserved under all the claims in U+ that are consistent with the members of (+.  Consider some particular claim in (+.  Because it is a member of (+, it is either a law or claim that follows from the laws.  Say it has the form ■p.  In order to evaluate whether ■p is preserved under all claims in U+ that are consistent with the members of (+, one must evaluate all the counterfactuals of the form q>■p, r>(q>■p), etc.  where q, r, etc are members of (+.  An example of one of these counterfactuals is ‘had q happened, then p would have been a law’.  Evaluating this counterfactual requires investigating the counterfactuals that obtain in the nearest p-world, which requires knowing that p-world’s (+.  Lange’s idea is to assume that ■p says something like ‘all As are B’.  Now the counterfactuals that need to be evaluated include ‘had q happened, then had x been an A, then x would have been a B’.  These counterfactuals say nothing about what is a law in the nearest p-world so they fall under the actual world’s (-preservation.  That is, ‘q>■p’ is correct (p’s lawhood is preserved under q) if and only if ‘q>(‘x is an A’ > ‘x is a B’)’ is correct for all x’s.  We know that if ■p, then ‘q>(‘x is an A’ > ‘x is a B’)’ is correct because of (-preservation.  Thus we know that ‘q>■p’ is correct.  This strategy allows Lange to use (-preservation to derive (+-preservation.  

Lange’s strategy for going from (+-preservation to a rejection of Humean supervenience is to engage in a thought experiment common to debates about this topic.  He considers the lone proton world, which is a possible world in which there is a single entity, a proton, which travels in uniformly in one direction for all of time.  Lange argues that the closest such world, the one picked out by the counterfactual antecedent, ‘had there been but a single proton in the universe moving uniformly in one direction for all time’, has exactly the same natural laws as the actual world.  This result follows from his principle of (+-preservation.  The nearest lone proton world is one whose non-nomic facts are consistent with the actual world’s nomic facts (and their nomic status), thus its laws are identical to the actual world’s laws.  However, Lange argues, one can imagine a different lone proton world in which the natural laws are different than the actual world’s laws.  Thus there are two possible worlds, the closest lone proton world picked out by a counterfactual antecedent, and another lone proton world, both of which have the same non-nomic facts but differ in their natural laws.  Therefore, natural laws do not supervene on non-nomic facts.  This result concludes Lange’s second argument against Humean supervenience.

4.
Evaluation of Lange’s Second Argument

Because Lange spends a considerable amount of effort defending (-preservation from objections, and an evaluation of it would take me beyond the scope of this paper, I will assume that Lange is entitled to it and evaluate his argument from there.  That means there are two points to consider: whether Lange’s argument for (+-preservation works and whether the rejection of Humean supervenience is justified by (+-preservation.

My first concern is whether Lange can justify (+-preservation by appeal to (-preservation.  Lange needs to show that q>■p for each q in (+ and each p in U+ (this ignores the nested counterfactuals but we can let that slide for now).  That is, all the laws of the actual world are still laws under all counterfactual suppositions that are consistent with the nomic facts (and their nomic status) of the actual world.  Lange proposes to look at ‘q>(r>s)’ where ‘r>s’ is a counterfactual supported by ■p.  He argues that if ‘q>(r>s)’ is correct, then so is ‘q>■p’.  (I assume that he means to include all claims of the form q>(r>s) where q and r are consistent with the nomic facts (and their nomic status) of the actual world, and s follows from r by ■p.)  Conveniently, (-preservation guarantees that all these counterfactuals will be correct.  The problem is that this strategy does not allow him to derive (+-preservation.  If all the counterfactuals of the form q>(r>s) where q and r are in U+ and s follows from ■p and r are correct, then one can infer □p (p is naturally necessary) not ■p (p is a law).  Recall that Lange distinguishes between natural necessities and laws when amending his first proposal at a link between laws and counterfactuals (all laws are natural necessities but not vice versa).  He then casts his principles of (-preservation and (+-preservation in terms of natural necessities.  That is, the members of ( and (​+ are natural necessities, and include some claims that are not laws.  Thus, when he employs (-preservation in his argument for (+-preservation, he gets the result that all the members of (+ are still members of (+ in all possible worlds whose facts are consistent with the nomic facts (and their nomic status) of the actual world.  That is, all the natural necessities of the actual world are natural necessities in all possible worlds whose facts are consistent with the nomic facts (and their nomic status) of the actual world.  But that does not imply that all the laws of the actual world are laws in these possible worlds.  Indeed, some laws of the actual world might be mere natural necessities in some of these possible worlds.  

I see no way of fixing Lange’s argument to avoid this problem.  The problem stems from his definitions of (-preservation and (+-preservation.  But if he defines them in terms of sets of laws (instead of in terms of sets of natural necessities) he will run into the exact problems that led him to abandon his initial formulation of the relation between laws and counterfactuals in the first place.  Therefore, I conclude that Lange fails to justify his principle of (+-preservation.  Consequently, his second argument against Humean supervenience, which relies on this principle, also fails.  

In order to evaluate the rest of his argument, for the remainder of this section I will assume that Lange can adequately defend (+-preservation.  Recall that he uses (+-preservation to show that the closest lone-proton world has all the same laws as the actual world.  He then relies on the intuition that there is a lone proton world with different laws than the actual world to arrive at the result that there are two possible worlds with the same non-nomic facts and different laws.  This result refutes Humean supervenience.  

It seems to me that although this argument depends on an intuition (that there is a lone-proton world with different laws than the actual world), it constitutes a real advance in the conversation about Humean supervenience.  The lone-proton world example is not new, but Lange’s justification for the existence of the closest lone-proton world (with all the same laws as the actual world) is novel.  Moreover, the standard reply to the lone-proton world example by defenders of Humean supervenience is to deny that the closest lone-proton world (with all the same laws as the actual world) is a genuine possible world.  Lange confronts this objection head on and provides a convincing reply (provided one grants him (+-preservation).

Two potential problems need to be cleared up before one can endorse Lange’s argument from (+-preservation to a rejection of Humean supervenience.  First, is it plausible to assume that there is a lone-proton world with different laws than the actual world?  Because defenders of Humean supervenience are all too happy to make this assumption, it seems that Lange is on pretty safe ground here.  Second, does Lange’s argument against Humean supervenience beg the question?  There is no method of evaluation that is guaranteed to catch circular reasoning but one test is whether the rejection of Humean supervenience follows from (+-preservation.  (+-preservation says that in all the possible worlds with non-nomic facts that are consistent with the nomic facts (and their nomic status) of the actual world, there are the same laws as there are in the actual world.  This principle has the form (x)(y)(if A(x) and x(y and ((x)then ((x)= ((y)) where x and y range over possible worlds, A(x) says that x is the actual world, ((x) says that the facts of x are consistent with the nomic facts (and their nomic status) of the actual world, and ((x) is the set of laws of x.  Humean supervenience has the form (x)(y)(if ((x)=((y) then ((x)= ((y)), where x and y range over possible worlds and ((x) is the set of non-nomic facts of x.  From the forms of the two principles, one can see that the negation of Humean supervenience does not follow from (+-preservation.  In other words, (+-preservation applies to any two possible worlds with different non-nomic facts, but Humean supervenience applies to any two possible worlds with the same non-nomic facts.  Nothing about the latter can be derived from the former.  Thus Lange’s use of (+-preservation to criticize Humean supervenience passes this test.

Before concluding this section, I want to evaluate Lange’s replies to potential objections to denying Humean supervenience.  He first considers the fact that a denial of Humean supervenience opens the door to possible worlds with uninstantiated laws; both in the sense that a law might never be called on to govern events and in the sense that a law might govern a kind of entity that does not even exist.  In replying to both of these objections, Lange simply denies that they are well motivated.  

Even if as a matter of fact all natural laws are actually instantiated, we should allow the logical possibility of uninstantiated laws—even many of them.  Some intuitive resistance to this idea seems to derive from the contrast that this would create between the richness of the laws in the closest lone-proton world and the poverty of the goings-on there.  But the problem cannot be simply that the laws of that world would then far “outreach” what happens there, since we should expect there to be laws concerning many circumstances that in fact never occur.  After all, laws support counterfactual conditionals.  (Lange 2000, 86)

This is just restates the denial of Humean supervenience as a reply to someone who supports Humean supervenience.  As such, it is not a satisfactory reply.  

Lange’s reply to the problem of uninstantiated kinds is even less convincing.  After presenting an example of a law that would govern elements with atomic number 200 (presumably a kind of entity that might never exist), he admits that the law in his example would be derived from more basic laws about more basic entities (electrons, protons, and such).  Lange then realizes that the real problem is having basic laws that govern kinds of entities that do not exist: “in the closest lone-proton world, by contrast, there are no electrons to compose an atom of the element with atomic number 200, so the existence of even these more basic laws is in dispute,” (Lange 2000, 86).  He then drops the subject without replying to the heart of the objection.  This reply is, to say the least, unsatisfying.

A more serious objection seems to be that a denial of Humean supervenience allows one to posit uninstantiated laws and laws governing nonexistent kinds in the actual world.  If there are possible worlds with uninstantiated laws and laws governing nonexistent kinds, then how do we know that the actual world is not like that too?  Lange has a novel reply to this objection.  Because of the link between natural laws and counterfactual conditionals captured by (+-preservation, when one picks out a possible world with a counterfactual antecedent, one picks out the closest such world; that is, one picks out the possible world with the same natural laws as the actual world (provided the counterfactual supposition is consistent with the actual world’s nomic facts and their nomic status).  One can also “construct a possible world from scratch,” where one posits the nomic and non-nomic facts.  Here, there is no assumption that the world picked out in this way will have the same natural laws as the actual world, even if its non-nomic facts are consistent with the actual world’s nomic facts and their nomic status.  Thus, one can pick out a possible world with a counterfactual or by building it from scratch.  However, the actual world is not picked out by either of these two devices.  The closest possible world picked out by a counterfactual might have uninstantiated laws because it will have the same laws as the actual world.  Simply being actual picks out the actual world.  Hence, the actual world is not some impoverished world picked out by a counterfactual from some other possible world.  Thus, the actual world does not have uninstantiated laws or laws governing non-existent kinds.
  

It seems to me that this reply does not adequately address the objection.  Lange’s principle of (+-preservation is intended to be a logical truth that covers all possible worlds.  Consider a possible world with all the same laws as ours and some additional laws governing entities that do not exist in our world but whose behavior is consistent with our natural laws.  Call these entities Xs.  In this world someone inscribes a counterfactual conditional with the antecedent ‘had Xs not existed’.  By (+-preservation, this counterfactual antecedent picks out the possible world closest to theirs with all the same laws as theirs and whose non-nomic facts are consistent with their laws.  What assurance do we have that it is not our world that is picked out by this person’s counterfactual antecedent?  All that Lange can say is that our world does not have laws that govern Xs.  But this is exactly the issue in question.  Although Lange’s reply brings in a novel idea, in the end, it does nothing to quell the worry expressed in the objection.

The last objection that Lange considers is against the existence of the lone-proton world with different natural laws than the actual world.  The objection assumes that the natural laws in which a theoretical term occurs implicitly define that term.  Thus, a world with different natural laws cannot have the same theoretical entities as ours.  In particular, there can be no lone-proton world with different natural laws.

Lange has two replies to this objection.  First, he argues that the view that theoretical terms are implicitly defined by the natural laws in which they occur implies that modern physicists and those working at the turn of the century do not mean the same thing by ‘atom’.  To avoid this unsavory result, one must reject the doctrine on which the objection depends.  Moreover, this doctrine leaves no room for a notion of nomic necessity that is weaker than logical necessity, yet stronger than logical contingency.  That is, it has as a consequence the view that natural laws are logically necessary, which is problematic.

It seems to me that the first reply is off the mark because the objector can claim that ‘atom’ is implicitly defined by the actual natural laws governing atoms, rather than the theories in which the term ‘atom’ occurs.  This allows ‘atom’ to have the same reference through changes in theories about atoms.  However, Lange’s second reply seems to quiet the objection.  Accounts of natural laws that take them to be logical truths do indeed seem hopeless.  

5.
Does Roberts’s Critique of Carroll Apply to Lange?

In this section I want to discuss Roberts’s critique of Carroll’s argument against Humean supervenience and whether either of Lange’s arguments against Humean supervenience are susceptible to the same attack.  Carroll presents a case for the existence of two possible worlds with the same non-nomic facts but different natural laws.  He employs principles similar to Lange’s principle of (+-preservation, where he assumes that if some non-nomic fact is physically possible in a given possible world, the laws of that possible world remain laws (and the non-laws remain non-laws) in the closest possible world where that non-nomic fact obtains.  Carroll’s specification of the two worlds that refute Humean supervenience is different than Lange’s but the structure of the argument is similar.
  

Roberts argues that Carroll’s argument has several hidden premises.  Among these are the claims that it is physically possible that the total history of some possible world is what actually transpires in another possible world with the same laws (and several other relevant features), and that some fact p is physically possible in world W if and only if there is another possible world with the same laws as W in which p is true.  Roberts argues that a defender of the best system analysis of natural laws will deny the conjunction of these assumptions.  Thus, Carroll’s argument as it stands is incomplete; it requires a rejection of the best system analysis in order to justify these hidden assumptions.
  

Does Roberts’s critique apply to Lange’s argument as well?  Lange’s first argument against Humean supervenience does not include either of these assumptions so it is immune to Roberts’s attack.  However, his second argument does involve the claims Carroll presupposes (although Lange freely admits that they are premises of his argument).  Thus, if Roberts’s argument against Carroll is legitimate, it constitutes a critique of Lange’s second argument as well.  

But is Roberts’s critique of Carroll right?  I am prepared to grant Roberts all of his interpretive claims about Carroll’s argument (i.e. that Carroll actually does presuppose the claims in question).  Roberts argues that because Carroll’s assumptions are at odds with the best system analysis, Carroll’s argument presupposes that the best system analysis is false.  

So, [Carroll’s] argument is convincing as a refutation of [Humean supervenience] only if it can be supplemented with an independent argument against the [best system analysis of laws].  The Mirror Argument itself, if sound, would refute Lewis’s view, since it would rule out any theory of laws according to which the nomic is Humean supervenient, but this argument cannot be used to establish one of its own premises on pain of circularity.  Hence, it appears that the Mirror Argument is either unconvincing or incomplete as it stands.  (Roberts 1998, 437)

It seems to me that this claim is overstated.  Carroll does assume a particular notion of physical necessity that would be rejected by someone who endorses the best system analysis.  But that does not imply that Carroll has as one of his assumptions that the best system analysis is false.  It is not the case that one assumes every claim from which one’s premises follow.  For example, Carroll’s premises follow from some contradiction (e.g., ‘dogs are animals and dogs are not animals) as well (since all claims do).  According to Roberts’s reasoning, Carroll’s argument has, as one of its premises, that ‘dogs are animals and dogs are not animals’ is false as well.  Indeed, Carroll’s argument, and every argument for that matter, has an infinite number of premises according to Roberts’s analysis (since every explicit premise follows from an infinite number of different contradictions).  Clearly, something has gone wrong in Roberts’s analysis.

Although the negation of some of his premises follows from the best system analysis, that fact does not imply that the falsity of the best system analysis is one of Carroll’s premises as well.  Indeed, Carroll could justify this notion of physical possibility without even addressing the best system analysis.  Therefore, Roberts’s points out an important fact: Carroll (and Lange) assume a notion of physical possibility that they do not justify.  However, Roberts’s overstates his conclusion when he insists that Carroll is committed to showing that the best system analysis is false.  Consequently, Roberts’s insight carries over to Lange’s argument against Humean supervenience: Lange should justify his notion of physical possibility.  However, Roberts’s conclusion, that this brings with it a commitment to show that the best system analysis is false, does not follow for Lange (or Carroll).  

6.
An Alternative Argument Against Humean Supervenience

I would like to conclude this paper with a constructive suggestion.  It seems to me that Lange’s deflationism with respect to natural laws allows him a novel argument against Humean supervenience.  I will only present the form of the argument because filling in the details is beyond the scope of this paper.  Begin with deflationism with respect to natural laws.  That is, lawhood is best understood as a status that certain scientific sentences have.  That is, it is a normative status that is linked to various counterfactuals, the sentence’s role in explanation, and the way in which evidence is related to the sentence.  Lange would first have to argue for this position.  Perhaps arguments in the philosophy of language for deflationism with respect to truth would provide a template for how this could be done.  Next, one could argue that normative statuses should be explained in terms of the normative attitude of attributing them.  One could borrow Brandom’s argument for this claim as he formulates it in chapter two of Making It Explicit.  Along with this view of how normative statuses should be explained, one could adopt Kripke’s considerations that they cannot be explained in terms of regularities or dispositions or anything else that does not involve an irreducible normative element.
  Finally, one could complete the argument by justifying the claim that normative attitudes are not in the Humean base of facts.  This would not work for Lange’s definition of the Humean base, which includes all facts devoid of their nomic status.  However, as far as debates surrounding Humean supervenience go, few defenders of Humean supervenience allow anything like normative attitudes in the Humean base.  Thus Lange’s deflationism allows him an argument against Humean supervenience as it is usually understood.  

Several issues would remain of course.  The issue of whether Lange’s deflationism with respect to natural laws requires a rejection of Humean supervenience would have to be settled.  If it does, the above argument would be circular.  Furthermore, if Lange’s deflationism does not depend on a rejection of Humean supervenience, then it is unclear what advantage he would gain by undermining it.  That is, filling out the details in the above argument form would require quite a bit of work that Lange might have no reason to do.  Either way, the above argument form is just another of the important consequences that result from Lange’s revolutionary take on natural laws.  

Notes
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