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Abstract

While some think the failure of most scientific reductions to measure up to formal accounts of reduction, such as Nagel’s, portends an exciting metaphysical pluralism, I suggest that we should regard the formal models as themselves idealisations, and understand the point of scientists’ claims about reduction as showing that for explanatory purposes we need no more than is given by the reducing theory.

Informal reduction

This paper was provoked by Horst’s recent book (Beyond Reduction: Philosophy of Mind and Post-Reductionist Philosophy of Science) that argues for a metaphysical pluralism largely on the basis of claims about the status of what one might call the reductionist programme in philosophy of science.

Horst’s position is that the idea that the mature physical sciences display extensive, metaphysically significant reductions is an illusion that philosophers of science have exposed but which too many of us in other areas of philosophy mistakenly cling to.  Whatever the formal obstacles that Horst points to, I am not convinced that they constitute a refutation of a metaphysically important reductionism, so my aim is to try to clarify, informally, what that kind of reductionism is concerned with, and to suggest that our best bet in identifying successful, and unsuccessful, reductions of that type remains with the scientists themselves, rather than with the models we have created of what ideal reduction should involve. 
Ernest Nagel provides, for many, the standard account of what the reductionist programme aspired to. My strategy is to briefly review what Nagel actually claimed for reduction, and then to consider the type of issue that more recent specialists have urged against it.

Very roughly, the formal ideal Nagel set out involves the laws and predicates of two theories.  Theory one is reduced to theory two just in case there are bridging principles linking the predicates of theory one with those of theory two, and the laws of theory one can be deduced from those of theory two with the help of such bridging principles.  While writing of deduction here, Nagel is clear that these deductions should embody explanations of theory one in terms of theory two, so the relationship is deduction plus whatever other constraints explanation requires.
Rather than focussing on Nagel’s formal account itself, I want to stress that methodologically he was a naturalised epistemologist avant la lettre: his discussion derives from the positions of practising scientists on whether reduction has been successful; he takes reduction as a fact accepted by most scientists in the relevant fields and aims to characterise it.  It is important for him also to stress the many failures of reduction, perhaps most notably the impossibility of a mechanical reduction of electromagnetism, as well.  His is not the style of argument that shows that a putative reduction fails to fit a formal model and so is shown not to be a case of genuine reduction.  While formal, his model is recognised to be a model, an ideal case, and so inherits the messiness of models throughout the sciences.

So, for instance, Nagel supposes that the Boyle-Charles’ law were the only thing derivable from the kinetic theory of gases and says “it is unlikely that this result would be counted by most physicists as weighty evidence for the theory…. For prior to its deduction, so they might maintain, this law was known to be in good agreement with the behavior of only “ideal” gases, …. Moreover, physicists would doubtless call attention to the telling point that even the deduction of this law can be effected only with the help of a special postulate connecting temperature with the energy of the gas molecules—a postulate that, under the circumstances envisaged, has the status of an ad hoc assumption,…. In actual fact, however, the reduction of thermodynamics to the kinetic theory of gases achieves much more than the deduction of the Boyle-Charles’ law.  There is available other evidence that counts heavily with most physicists as support for the theory and that removes from the special postulate connecting temperature and molecular energy even the appearance of arbitrariness” (Nagel 1961, 359-60).  He notes that the special assumptions can be replaced by others known to be closer to reality, and that the reducing theory can “augment or correct” the currently accepted body of laws of the reduced theory.

The same methodological point can be derived from an article quoted by Horst (from Silberstein), though neither author goes on to elaborate on it, that most scientists would think that the errors of philosophers show they have a bad model of reduction rather than that there are no reductions.  “Focus on actual scientific practice suggests that either there really are not many cases of successful epistemological (intertheoretic) reduction or that most philosophical accounts of reduction bear little relevance to the way reduction in science actually works.  Most working scientists would probably opt for the latter claim” (Silberstein 2002, 94).
I suggest that the main point
 of the reductionist programme is to claim that some particular area of interest can be comprehended, explained, by certain entities, features, ways of working, and no others are needed.  The area of interest is then nothing but the entities, features and their ways of working used in these explanations.  These claims are rough, they constitute a scientist’s informal patter, rather than the technical, strict derivations she might offer within a theory.  They indicate the wider significance of the theory, and of course they may prove to be as fallible as anything else, but they are not groundless.  If this idea is on the right lines, it casts considerable doubt on the salience of the points that have been made against Nagel, and relied upon by Horst in his application to the philosophy of mind.
This account can be defended by looking at Scerri’s discussion of the relation between chemistry and quantum mechanics, in particular the role of the latter in accounting for the periodic table.  Scerri insists that we cannot rely on the quantum mechanical theory and the approximations it allows ab initio but rather we accept them when they yield what are known empirically to be the right results and complicate them when we have empirical evidence that the first approximation is mistaken.  I am in no position to deny that this is what happens, nor I think is his commentator, Friedrich, but our point is that there is absolutely no suggestion that these cases where the theoretically derived structure is known to be mistaken involve inexplicable emergent properties or new theoretical notions.  They simply show that our approximations have left out something important which we already knew about.  So, for instance, Scerri says about the case of chromium: “It appears that both non-relativistic and relativistic calculations fail to predict the experimentally observed ground state which is the 4s13d5 configuration” (2004, 101), but he immediately goes on to admit “Of course I do not deny that if one goes far enough in a more elaborate calculation then eventually the correct ground state will be recovered. But in doing so one knows what one is driving at, namely the experimentally observed result. This is not the same as strictly predicting the configuration in the absence of experimental information.”  Right, it isn’t; but that failure has not revealed anything new at work.
As Galison says of a different case, “The reductionist physicists reply that it is true that you might not guess these collective behaviors; but if you ask why very cold copper superconducts, the answer includes nothing other than electrons and electrodynamics—there's no magical supplementary thing over and above these” (2008, 121).
We can see the point at issue in a case even Horst acknowledges is not decisive: the mathematical intractability of the three-body problem for Newtonian theory is no reason to suppose that anything new has entered a Newtonian system when a third mass is introduced.  The cases Horst thinks are more significant than this do not seem to involve anything very different, however.  I appeal to Azzouni’s authority in agreeing with Nagel that the idealising assumptions required in the thermodynamics case are not a barrier to the worthwhile kind of reduction he calls “scientific”.  He says “Imagine, contrary to fact, that a genuine derivational reduction is available, but only if constraints are placed on gas states that are—given the physics of micro-particles—quite probabilistically low. In such a case … physicalism fails: emergent phenomena, indicated by physically inexplicable constraints on the probability space of micro-particles, show this” (2000, 45).  He comments in a footnote: “Garfinkel (1981:70-1) seems aware of this possibility, but seems also, falsely, to think that the actual derivation of the Boyle-Charles law from the statistical behavior of the ensemble of molecules illustrates it just because of the use of the conservation of energy (in closed systems) and the assumption of a normal distribution of velocities.” 

There are, of course, contentious issues in what scientists consider successful or unsuccessful reductions (e.g. the temporal isotropy of statistical mechanics as against the directedness of phenomenological thermodynamics). But the types of idealising assumption that Horst is appealing to are not usually something that should undermine our confidence in a reduction.
While I have been happy to call upon Azzouni for support, and indeed find his account of scientific reduction very close to what I have been urging myself,
 I will close with one quibble.  If we can legitimately see scientific reduction as not requiring formal derivations but simply “all that is desired is an extension of the scope of an underlying science in a way illuminating both to that science and the special science above it” (2000, 40), I would like to suggest that we can extend the same sympathy to Nagel’s own derivational model of reduction.  As I indicated at the start, Nagel saw the relation as explanatory.  Working with the tools available to him he took that to involve formal derivation, though actual cases, of explanation and of reduction, might well only exhibit the elements that Hempel called an “explanation sketch” (Hempel 1965 [1942], 238).  Allowing for Nagel’s clear recognition that his account is indeed an idealisation of the reductions we actually find, we may resist agreeing with Azzouni that the concern for derivation has been altogether a mistaken “obsession with words”.  It provides a picture that we can adjust to get closer to the realities we are interested in, as indeed his own explorations reveal.
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� As with virtually every philosophical position, there are a number of variants.  The historically informed account of emergent properties (Timothy O'Connor and Hong Yu Wong 2006, http://plato.stanford.edu/entries/properties-emergent/) in the Stanford Encyclopedia of Philosophy, for example, distinguishes between ontological/metaphysical and epistemological construals of the same issue, and then further subdivides those approaches. 


� He says, for instance, “talk of there being a scientific reduction in this sort of situation is still legitimate because we really do take As, and what is going on with them, to be nothing more than Bs, and what is going on with them; we recognize and expect that if, in certain cases, we overcome (particular) tractability problems (as we sometimes do) in treating As as Bs, we will not discover recalcitrant emergent phenomena.  Scientific reduction is a project with methodological depth: the idealized model is one where deviations from what is actually going on are deviations we can study directly, extract information from, and, when we're lucky, minimize. This is the full content of the claim that As, and what is going on with them, are really just Bs, and what is going on with them” (43-44).





