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If we are on the outside, we assume a conspiracy is the perfect working of a scheme.
Silent nameless men with unadorned hearts. A conspiracy is everything that ordinary
life is not. It's the inside game, cold, sure, undistracted, forever closed off to us. We
are the flawed ones, the innocents, trying to make some rough sense of the daily jostle.
Conspirators have a logic and a daring beyond our reach. All conspiracies are the same
taut story of men who find coherence in some criminal act.

— Don Delillo, “In Dallas,” pt. 2, Libra (1988).

1 Introduction: What Do We Want from Laws?

Consider the so-called first principle of population dynamics, Malthus’s expo-
nential law:

P(t) = Pye'

where Py is the initial population (say, of rabbits), r the growth rate, and ¢
the time. This ecological generalization is very powerful. It supports counter-
factuals and crucially enters ecological predictions and explanations. It has a
central role in most presentations of the science of ecology, and is sometimes
likened to Newton’s first law: both express a kind of ideal default behavior —
exceptions to which are to be explained with further laws (Ginzburg and Coly-
van), 2004). (If you don’t like Malthus’s Law, substitute your favorite “special
science” generalization in its stead.)

There are four features highlighted by Malthus’s Law (etc.) that are espe-
cially interesting and that, in our view, make for necessary constraints on a
theory of lawhood. First, we want a theory that allows for it and other special
science generalizations to count as bona fide laws. Malthus’s Law arguably
plays the same central role in ecology that Newton’s first law does in classi-
cal mechanics. Until given a good reason to distinguish one over the other,
we feel Malthus’s Law and similar generalizations ought to be candidates for
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lawhood. Second, our theory of lawhood should provide for Malthus’s Law a
kind of metaphysical autonomy from what is going on at more fundamental
levels; while this constraint will need some fleshing out below, the rough mo-
tivation is that ecologists shouldn’t need to know or care about the standards
for formulating physical laws in order to give Malthus’s Law its central role in
their science. Third, we assume that ecological (and other higher-level) kinds
supervene on lower-level physical kinds — there is no élan lapin whose exem-
plification fails to be fixed by the distribution of fundamental physical kinds.

The fourth feature requires slightly more explanation. This is the require-
ment that a theory of lawhood shouldn’t resort to positing conspiracy among
fundamental particles to explain why the physical objects constituting rabbits
(etc.) “know” to move, projectibly, in ways consistent with Malthus’s Law.
The facts needed to harmonize regularities at different levels can, we think, be
quite puzzling. For since Malthus’s Law supervenes on a combination of what
is projectible (the fundamental physical laws) and what is not projectible (the
initial conditions), it can begin to look suspiciously as if the bunnies (or their
constituent particles) are conspiring to bring things off just right. But surely
that can’t be right? Here are a couple of writers expressing wonder about this
matter:

The very existence of the special sciences testifies to reliable macro-
level regularities that are realized by mechanisms whose physical
substance is quite typically heterogeneous.... Damn near every-
thing we know about the world suggests that unimaginably com-
plicated to-ings and fro-ings of bits and pieces at the extreme micro-
level manage somehow to converge on stable macro-level proper-
ties (Fodor, 1997, 160).

One can easily join Fodor in the mood of feeling that it is “molto
mysterioso,” that the motions of particles (and fields) to-ing and
fro-ing in accordance with F' = ma (or whatever the fundamental
dynamical laws prove to be) lawfully end up converging on the
regularities of the special sciences. How do the particles that e.g.
constitute an economy “know” that their trajectories are required
(ceteris paribus) to enforce Greshams law? (Loewer, 2009).

This is indeed curious, and, we think, demands some kind of explanationE]

IThe so-called “problem of explanatory exclusion” is a related, and well-worn, problem in phi-
losophy of mind (Kim) [1989). In our terminology, the problem is to explain how the realizers of
mental states “know” to act in ways compatible with higher-level laws of psychology. The stan-
dard view in philosophy of mind effectively answers this question by assuming that both psycho-
logical states and their subvening physical realizers are both causally efficacious — thus obviating
conspiracy on the part of the physical realizers. But, Kim and others have objected, accepting this
view threatens causal overdetermination of the outcome. And, just as in the discussion about laws,
this situation has led some to abandon projectibility at the higher level (i.e., to give up the hope for
a bona fide science of psychology), to make the projectibility at the high level a determinate result
of goings on at the lower level (i.e., to give up on the autonomy of psychology), or to abandon the
idea that psychological kinds supervene on physical kinds.



In this paper, then, we want to canvass the prospects for a theory of law-
hood that makes good on all of the features highlighted. We want it to (i)
allow for genuine, projectible laws in the special sciences (such as Malthus’s
Law), (ii) respect the metaphysical autonomy of the special sciences, (iii) be
compatible with the supervenience of higher-level entities on the kinds of fun-
damental (physical) science, and (iv) avoid the need to posit spooky conspir-
acies. Whether we can have all of these things at once is, we think, central to
the metaphysical concerns many have had about reduction. Importantly, this
list of desiderata is not a mere shopping list of goods, but rather the crucial
ingredients in what we see as a fundamental question: How can the special
science laws be projectible when they supervene upon a basis that is partly
projectible (lower-level laws) and partly not projectible (initial and boundary
conditions)?ﬂ We want to argue that one can answer this question and indeed
secure all of the needed virtues by adopting a revised version of the well-
known MRL theory of scientific lawhood that we call the Better Best System
(BBS).

We'll organize this paper around four competing theories of lawhood/pro-
jectible generalization. We'll begin (§2) with non-Humean Pluralist accounts
that do well with respect to the special sciences, but (we’ll argue) should be
rejected because of their failing to respect the supervenience constraint. Next,
we'll turn (§8) to the classical Mill-Ramsey-Lewis (MRL) account of lawhood;
we’ll argue that, despite its many virtues, it cannot serve our needs because it
fails to make room for the special sciences. Our next candidate (§4) will be a
recent elaboration of MRL due chiefly to|Albert (2001) and |[Loewer|(2009); we’ll
argue that, while this account deals admirably with the supervenience and no-
conspiracy constraints, it falls short with respect to autonomy, and doesn’t go
far enough to save the special sciences. Finally (§5), we'll present our own
favored view of laws, the BBS account. We'll contend that BBS inherits the
advantages of its competitors while avoiding their defects, and that it answers
to all of our desiderata as best as one can achieve.

2 Non-Humean Pluralism

The view we’re dubbing Non-Humean Pluralism is frequently motivated by
noticing that special science generalizations have two features that laws are
typically assumed not to allow: they are (by definition) formulated in terms
of non-fundamental kinds, and they tolerate exceptions (the so-called problem
of the provisos). And yet, many have thought, such generalizations are not
only true but projectible: this is why we are inclined to apply Malthus’s Law

2A further, and much-discussed, set of problems about reduction concerns scientific methodol-
ogy and scientific explanation. The methodological issue is whether and how the project of formu-
lating special science laws is appropriately constrained by the goal of integrating those laws with
those at lower levels. The main explanatory issue is whether higher level generalizations such as
Malthus’s Law (perhaps together with other higher level generalizations) can supply genuine ex-
planations without enlisting lower-level (physical) kinds or laws. We’ll largely ignore these issues
in what follows.



next time questions about bunny distribution arise. Such observations have
led some to favor a picture of the special sciences as involving (not laws, but)
apparatus found outside the so-called Humean mosaic of events — apparatus
that includes causal principles, mechanisms, capacities, invariances, powers,
dispositions, and the like. Thus, for example, [Cartwright| (1989) suggests that
the regularity that aspirins relieve headaches must be explained by adding “ca-
pacities” or “singular causes” of particular aspirins — features not found in
the Humean mosaic, but which secure for the generalization about aspirins a
strength it could not otherwise obtain. Namely, these elements ensure, pro-
jectibly, that the higher-level cause bring about the higher-level effect in certain
circumstances.

Although logically detachable, the view we have in mind couples this
non-Humeanism with a kind of ontological egalitarianism among levels. On
Cartwright’s view, the world is “dappled”: objects are endowed with capac-
ities that produce regularities only in certain highly limited scenarios. These
scenarios might be in the economic, biological or physical realms (among oth-
ers), where no one realm is distinguished as fundamental. Although there are
significant differences among them, positions similar to Cartwright’s are found
in the work of | Dupré| (1993)); Giere| (2006); Teller| (2009). On all of these views,
science provides windows on to the world, but these windows are always par-
tial and usually somewhat opaque. Nor can they be assembled together to
form one true consistent picture. Crucially, this disunified picture of the world
found in scientific methodology is mirrored for these authors by a genuine on-
tological disunification. As a result, there is no more reason to assert that the
physical determines the biological than the other way around.

The good news about Non-Humean Pluralist theories of the kind under
consideration is that they answer to several of our desiderata. First, they are
designed specifically to accommodate the projectibility of higher level general-
izations, even if the latter are not counted as laws. Either way, the intention is
to allow that these generalizations can do the things we want laws to do — fig-
ure in explanations, support counterfactuals, and so on. So we can grant that
they make room for robust special science generalizations (albeit not laws).
Second, the view accepts the metaphysical autonomy of the special sciences
in positing genuine higher-level elements (the capacities, singular causes, and
whatnot) absent at the lower levels: generalizations involving the latter entities
can’t even be stated in lower-level vocabulary, since these entities don’t occur
at the lower level. Third, there’s no mystery about how lower-level entities
know to conform to higher-level regularities; indeed, it could be argued that
on this pluralistic picture the question can’t arise. Each non-fundamental level
has non-Humean elements that ensure that the regularities at that level obtain.
But these non-Humean elements and the entities themselves aren’t stitched to-
gether into a unified picture that allows the worry about how these regularities
are harmonized (more on this immediately below).

For all their virtues, however, such views blithely give up one of the con-
straints we want to enforce — the supervenience of bunnies and other high-
level entities on the lower-level kinds. According to the disunified picture,



supervenience of macro-properties on micro-properties is willingly eschewed.
Within each theory one can see this different ways. [Cartwright| (1999| 32-33),
for instance, gives up supervenience in part because of her view of all science
being ceteris paribusE] Dupré| (2001} 161) reaches the same conclusion because
of his belief in “downward causation”, i.e., causation from the high-level prop-
erties on the low-level properties. And [Teller| (2009) (and presumably Giere,
though [Giere| (2006) doesn’t discuss supervenience itself) thinks the different
windows on to the world don’t have to add up to a single coherent picture
of one world. In all cases, what is seen through the ecology window needn’t
mesh with what is seen through that of physics, and supervenience is aban-
doned. We can now better see how the conspiracy worry is avoided on such
views. Supervenience is a crucial ingredient of the worry. Without it there is
no mystery, for we don’t assume that the regularities at different levels have to
be harmonized.

Yet for us the price of abandoning supervenience is too great. If we have
reason to believe anything in science, it’s that macroscopic entities are consti-
tuted by microscopic ones and their relations. If we insist on this, as we do,
Non-Humean Pluralism won’t do all of the things we want our metaphysics of
science to do.

Moreover, to the extent that the theory relies on non-Humean additions
to scientific ontology — additions that contribute to the denial of superve-
nience — there is a question whether they earn their keep. Of course, there
are many large issues surrounding Humean versus non-Humean views of the
world, and we will not tackle them here. Suffice to say, however, that there
exist many powerful concerns about capacities and the like — what they are,
how we know them, etc. (Psillos} 2002} §7.4.2) — and whether they help us un-
derstand special science generalizations (Psillos| (2002, §7.4); [Schrenk| (2007)).
Given these concerns about non-Humean treatments of projectible general-
izations, we’d prefer, if we can, to find a position that carries the advantages
of such views without requiring supervenience-violating additions to the Hu-
mean mosaic.

3To be fair, (Cartwright{(1999) may be read as endorsing supervenience in certain limited cases.
She writes, for instance, that “We do not want colour patches to appear in regions from which
the laws of physics have carried away all matter and energy” (33). When supervenience holds,
then, she does seem to face the worry about harmonizing the two levels. She sees this worry
and answers with a kind of theological parable (33). In one, dubbed the reductionist picture, God
creates the universe by specifying the laws of physics and the precise initial conditions; God then
leaves to St Peter the computationally tricky task of deriving the higher-level regularities. In the
other, dubbed the pluralist picture, God instead cares about regularities, and writes down all the
micro- and macro-regularities the world should have; St Peter is then charged with finding initial
conditions such that these regularities all hold. While this story is evocative, it doesn’t yet answer
our worry: intuitively “conspiratorial” initial conditions will still need to be specified, whether by
God or by St Peter.



3 Classical MRL

Given that we want our theory of lawhood to respect supervenience in a way
that Non-Humean accounts do not, we now want to turn to what is perhaps
the most important of the (broadly Humean) views that make supervenience a
central virtue. The account we have in mind is the “Best System” or (classical)
MRL view associated with Mill, Ramsey, and Lewis.

Classical MRL starts by conceiving of our knowledge of the world as a de-
ductive system containing axioms and results derived from those axiomsﬁ Of
course, there will be different ways of arranging our knowledge of the world
into such a deductive system. Some such systems will be stronger than others
in the sense that they contain (among their axioms and derived consequences)
more truths about the world than others — some such systematizations carry
more information about the world, or, equivalently, rule out more possible
ways the world might have been, than others. Other true deductive systems
will be simpler than others in the senses that they include a smaller set of inde-
pendent axioms or are syntactically less complexﬂ Significantly, strength and
simplicity seem to be competing virtues: adding more axioms to a system in-
creases a system’s strength at the cost of simplicity, while taking away axioms
increases simplicity at the cost of strength.

The heart of the MRL approach to lawhood is to say that a true generaliza-
tion is a law if and only if it is an axiom of all the “Best Systems” — axiomatic
systematizations that best balance strength and simplicity. A generalization
like Schrodinger’s equation might plausibly count as a law on this account be-
cause any deductive system lacking it would be inferior in strength (by leaving
out many truths about the world) or simplicity (by recapturing the otherwise
left-out truths only by including a huge list of underived axioms about the lo-
cations of particles at each moment). In contrast, the true generalization that
all your children have brown hair is plausibly something that could be cap-
tured in a Best System without making it a law (viz., it wouldn’t be too costly
in terms of simplicity to include axioms listing all your children and their hair
color, from which we could derive the needed result as a consequence).

There is a lot to like about the classical MRL account of laws. In a system-
atic assessment, Loewer|(1996) points out that MRL captures many of the most
important features of laws, including ensuring that laws are explanatory, are
confirmed by their instances, and support counterfactuals. Moreover we are
unconvinced by most of the criticism of MRL in the literature, which consists
largely of imagined counter-examples — scenarios in which we are invited to
share the intuition that there are laws other than those occuring in the Best

4For canonical statements, see [Lewis| (1973, 73ff), Lewis| (1983, 365-368), Earman| (1986); |Lewis
(1994) 478ff) extends the view to incorporate objective chances.

®Understanding the simplicity of a system is a difficult problem that we won’t attempt to re-
solve here. For a non-syntactic alternative, it is possible to regard simplicity in a manner more
connected to scientific practice. For instance, we might consider that a system merits the sim-
plicity score it gets based on how well it embodies various theoretical virtues, e.g., unification,
consilience.



System (Carroll| (1994) and references therein). We find these criticisms uncon-
vincing because, as Earman! (1986) and |Loewer| (1996) point out, these alleged
counterexamples beg the crucial question in taking the regularities at issue to
be laws. Finally, classical MRL respects the supervenience requirement: on this
view, what makes a generalization a law is simply its occurrence as an axiom
of all the Best Systems — not its relation to special entities from outside the
mosaic of events. Therefore, the view does not require the introduction of new,
non-supervenient entities to figure in lawsE]

Despite its many attractions, classical MRL also has its problems.

First, the view has difficulty making room for laws in the special sciences.
This is because classical MRL requires (as do many other traditional theories of
lawhood) that laws must relate fundamental natural properties; but, of course,
special science generalizations (by definition) don’t. One might attempt to
overcome this problem by “translating” higher level predicates into low-level
disjunctive predicates and then joining the disjunctive predicates into would-
be laws. But this won't help proponents of MRL, since the results of such trans-
lations will be non-simple. Moreover, special science generalizations tolerate
exceptions and are generally incomplete descriptions of reality; therefore, can-
didate special science generalizations will plausibly lose in terms of strength to
candidate fundamental laws. Consequently, it is plausible that the generaliza-
tions of the special sciences are neither simple nor strong, so couldn’t be MRL
laws.

What about the autonomy constraint? Strictly speaking, it appears, trivially,
that classical MRL cannot secure the autonomy of special science laws since (as
we have just noted) it cannot recognize special science laws at all. On the other
hand, suppose we adopt a different treatment of special science generaliza-
tions according to which they are (not laws, but) derivable from the MRL laws
together with a set of initial conditions. Then it makes sense to ask whether
these generalizations (even if not laws) are autonomous. And it appears that
they are — for the proposal is that they are derivable not just from the laws of
physics, but from those laws together with initial conditions. Alas, making the
higher level autonomous in this way leads directly to the worry about conspir-
acy. For it means that the laws of the lower level fails to determine behavior at
the higher level.

Aside from the worries we have raised concerning the desiderata of
there are serious further internal problems with classical MRL. In our view, the
most serious of these concerns the theory’s use of inter-system comparisons of
strength, simplicity, and balance[] This problem — what we have called “the
problem of immanent comparisons” (Cohen and Callender, |[2008) — arises be-

6This is not enough to guarantee supervenience; it only shows that supervenience won’t be
violated in the way in which non-Humeans violate it. But in fact proponents of MRL typically go
on to endorse the generalization that the distribution of high-level kinds is fixed by the distribution
of fundamental kinds. That said, it is also worth noting that classical MRL is independent of the
further thesis (sometimes called “Humean supervenience”) that everything supervenes upon local
matters of particular fact (Lewis, |1986b}, ix).

"The worry as it applies to simplicity has been noted by [Lewis| (1983} 366-368); [Lewis| (1986a,
123-124); Earman| (1986); [van Fraassen| (1989, 41-43, 51-55) Taylor| (1993} 82);|Loewer| (1996, 109).



cause assessments of simplicity are inherently relative to an inventory of basic
kinds or basic predicates. Loewer brings out this point by reference to a famous
example from Goodman) (1954):

There is a problem concerning the languages in which the best sys-
tems are formulated. Simplicity, being partly syntactical, is sensi-
tive to the language in which a theory is formulated, and so differ-
ent choices of simple predicates can lead to different verdicts con-
cerning simplicity. A language that contains ‘grue’ and ‘bleen’ as
simple predicates but not ‘green” will count ‘All emeralds are green’
as more complex than will a language that contains ‘green’ as a sim-
ple predicate (Loewer, {1996, 109).

Adapting terminology from Quine| (1970), simplicity is an immanent rather
than than transcendent notion: it is defined relative to a set of basic kinds or
basic predicates. An immediate consequence of the immanence of simplicity is
that there is no way of making relative simplicity assessments between systems
that disagree with respect to the basic kinds (systems that differ in respect of
the terms they make available for basic kinds). This is a problem for MRL
because, as set out above, that account demands that we engage in inter-system
comparisons of relative simplicity.

It has been less frequently noted (but not unnoticed) that the strength of
a deductive system is, likewise, immanent rather than transcendent, as is the
notion of balance among systems (see|Cohen and Callender, [2008).

Prima facie, the realization that simplicity, strength, and balance are imma-
nent — what we’ll call the problem of immanent comparisons — is a devastating
blow to MRL. For what counts as a law according to that view depends on
what is a Best System; but the immanence of simplicity and strength under-
cut the possibility of intersystem comparisons, and therefore the very idea of
something’s being a Best System.

Another way the problem manifests itself is via a trivialization worry raised
by Lewis| (1983, 42); (cf. Loewer, 1996, 109). This difficulty arises from consid-
eration of the kind F' that holds of all and only things in the world where an
arbitrary system S holds. If allowed to compete, it’s hard to see why the trivial
generalization " (z) Fz™ wouldn’t be the Best System for all such worlds: it is
very simple, and also very strong (it strictly implies all truths, and so, if indi-
viduals are world-bound, singles out a unique possible world). Consequently,
this trivial generalization would be the one law for any world.

Both versions of the problem cry out for solution by distinguishing some
special set of basic predicates or kinds. If we insist that all the putative Best
Systems be written in a privileged vocabulary (refer to some distinguished set
of kinds), then we can make inter-system comparisons of simplicity, strength
and balance. And we can also rule out noxious predicates like the above "F"
for failing to occur in our privileged vocabulary/inventory of kinds. Thus,
Lewis| (1986a) holds that, as a matter of fact, certain “perfectly natural” funda-
mental kinds are basic and others are not, and that only axiomatizations ex-
pressed in terms of these perfectly natural kinds are candidates for being Best



Systems. However, as we have argued elsewhere (Cohen and Callender} 2008),
this solution has the defect that, because it fails what|Earman| (1986 85) calls the
“empiricist loyalty test,” it makes lawhood epistemically inaccessibleﬁ Briefly,
we can bring out the problem by considering two possible worlds, w; and w,
such that the generalization "(z)(F'z D Gx)™is part of the on balance simplest
and strongest system in both, but where "F and " G refer to perfectly natural
kinds in wy but not w,. Unfortunately, there seems to be no way of telling what
world we're in, so, given Lewis’s solution, no way of telling whether the gener-
alization at issue is a law. Normally we can’t tell whether what we think is the
best system given some kinds really is the Best System, but perfect naturalness
adds an extra layer of skeptical possibility. Even if we saw all of world history,
possessed unlimited computing power, and so on, we still couldn’t determine
if the kinds picked out by " F'"and " G ' were perfectly natural, and so, whether
T(z)(Fx D Gz)™is really a law of nature.

In all, then, though we are sympathetic to the classical MRL position, it
seems that we need to look elsewhere to meet our needs. In the next two sec-
tions, therefore, we’ll explore two different ways of modifying classical MRL.

4 Special Sciences as Probabilistic Corollaries

One of the more important developments to emerge from recent work on laws
is an elaboration of MRL that, although formulated in terms of the fundamen-
tal lower level-kinds, is intended to capture higher-level probabilistic general-
izations such as those of thermodynamics (Lewis| [1994; |Albert, 2001} Loewer)
2004, 2009). In outline, the idea here is that simply adding to candidate Best
Systems a statistical postulate over the universe’s initial conditions will — at
very little cost to simplicity — significantly add to their strength by putting
thermodynamic generalizations within their grasp. Thus |Albert| (2001) sug-
gests that, to explain high-level thermal generalizations from the perspective
of microphysics, physics (via statistical mechanics) posits a probability distri-
bution over the precise initial conditions of the universe. The initial condi-
tions with greatest probabilistic weight then trace histories that we would call
thermodynamic. Since adding this posit to physical candidate best systems in-
creases their overall balance of strength and simplicity, the resulting Systems
rather than those without the posit are truly Best, hence truly law-constitutive.
If so, then the thermodynamic generalizations really would be laws, hence pro-
jectible.

This treatment of thermal generalizations is very satisfying. While fully
embracing the idea that macroscopic thermodynamic systems supervene upon
more basic physical entities, it explains how generalizations in the special sci-
ences can be projectible — viz., by tracing out objectively likely histories in
state space. Moreover, it rids the world of conspiracy by making the truth of

8As|Cohen and Callender| (2008) emphasize, this criticism goes through on even a very gen-
eral formulation of the empiricist loyalty test that should be acceptable to empiricists and non-
empiricists alike.



such generalizations objectively likely: air is spontaneously spreading through
its available volume because that is the most likely thing for it to do, given the
probability distribution assigned to the microstates underlying the air.

This idea can be found, of course, in the work of Gibbs, Maxwell and es-
pecially Boltzmann. What is new here, however, is that |Albert (2001) no-
ticed, and |Loewer| (2009) develops, the fact that this understanding of statis-
tical mechanics seems to entail certain “imperialistic” consequences. Once one
places a probability distribution over the world’s precise initial microstates,
then the theory implies more than probability assignments for thermodynamic
macrostates and their generalizations. The theory will also assign probabilities
to any generalization whatsoever. Thus|Albert (2001) speaks of this fundamen-
tal chance plus the laws entailing a probability assignment for spatulas being
found in kitchens versus other rooms of the house. And |Loewer| (2009) ex-
tends this to all the special science generalizations, in an effort to deal with
the conspiracy problem. The idea is that the fundamental chance assigns prob-
abilities not only to thermal generalizations but also to bunnies reproducing
according to Malthus’s Law, economic generalizations, psychological general-
izations, and even regularities not encoded in any particular science, e.g., the
claim about spatulas. These regularities will either be heavily weighted, proba-
bilistically, by this chance, or not. If they are heavily weighted, then, of course,
there is no conspiracy. Bunnies aren’t conspiring any more than particles are
when they spread out through a room. We explain why the particles are to-
ing and fro-ing appropriately — we explain how they “know” to orchestrate
kosher histories — by saying that most evolutions of the state space accord-
ing to the privileged measure are those in which they do so. Furthermore, we
can turn this reasoning around: since these special science regularities keep
happening, and seem to be projectible, it must be that they are indeed heavily
weighted by the fundamental chance, for otherwise they are, literally, a lucky
run. If you keep rolling a die and it predictably lands on 3 one-sixth the time,
one expects a probabilistic mechanism to be responsible for this. After a cer-
tain time, it can’t just be luck. What Albert and Loewer do is produce the
fundamental chance and laws as the mechanism responsible for why the spe-
cial science regularities keep materializing. With this fundamental chance we
have no conspiracies but a “unified science” program that is, in some senses,
stronger even than the aspirations of Oppenheim and Putnam) (1958).

Although we have sketched it briefly, we hope we have made clear the
outlines of Albert’s and Loewer’s view, and shown that it offers a non-con-
spiratorial explanation of some higher-level generalizations. On this solution,
we explain why the formerly accidental occurrence of thermodynamic patterns
instead becomes probabilistically necessary, thereby making the relevant ther-
modynamic generalizations projectible. Moreover, because it is such an onto-
logically conservative extension of the classical MRL picture, it inherits from
its predecessor the advantage of respecting supervenience: the Albert-Loewer
view agrees with classical MRL in the distribution of fundamental and non-
fundamental properties, so respects supervenience exactly to the extent clas-
sical MRL does. Although we might quibble with their take on the statisti-

10



cal mechanical account of the thermodynamic generalizations, overall, we find
this account impressive. So far, then, so good.

Unfortunately, we are unconvinced that the view under consideration mer-
its acceptance.

For one thing, although we accept that the view makes sense of the non-
conspiratorial projectibility of the generalizations of thermodynamics, we are
deeply skeptical that it can be extended to all other genuine higher-level gen-
eralizations. For this extension to succeed, it must be that all genuine and truly
regular generalizations — e.g., presumably, Malthus’s Law — are likely ac-
cording to the chance posited by physics. We doubt that this requirement can
be sustained.

There is not a shred of evidence that the chances used in ecology are the
ones used in statistical mechanics. A chance is relative to a particular mea-
sure over a particular state space. The statistical mechanical chance is based
on Lebesgue measure over phase space (3n-positional dimensions and 3n-mo-
menta dimensions, where n is the number of particles). Ecological systems
are sometimes modeled via state spaces with measures on them — sometimes
even Lebesgue measure. However, the physical and ecological chances are un-
related, to our knowledge, because the state spaces are different. The (classical)
physical one is parametrized with respect to position and conjugate momen-
tum, the ecological ones are parametrized with respect to ecological variables,
such as ‘number of age 1 females’, ‘number of age 2 females’, and so on. Are
the generalizations that are highly probable in the one space highly probable
in the other? We have no idea, and neither does anyone else. The solution in
question requires that all of this work out, but we don’t see any reason for such
conﬁdence%

Indeed, it is difficult to believe that this confidence is warranted if for no
other reason than that there are so many cases to cover. The class of so far em-
pirically adequate generalizations — call it G — is enormous. G includes all
of what'’s successful in ecology, biology, economics, as well as more mundane
general facts — e.g., that in households pillows tend to be on the beds. Surely
it is implausible that every single generalization g in G is weighted heavily by
Lebesgue measure when g is translated into phase space (whatever that would
look like). Surely, that is, some of these gs are due to special (non-projectible)
initial conditions or lucky runs according to the Lebesgue measure chance.
Others may be due simply to our love of the uniform measure and hence our
ability to partition state spaces in such a way that the measure applies. We have
no idea how many generalizations there are like this. They might be some of
our very best generalizations in some of our best theories.

In the face of this ignorance, it seems fantastic to hope that all or even most
of the ¢gs in G turn out probabilistically likely according to Lebesgue measure
on phase space. This suggests that the solution at issue non-conspiratorially
explains the projectibility of only a proper subset G* of the generalizations in G.

“Moreover, some have worried that the class of realizers of each functional special science kind
is (not merely infinite but) open-ended (Fodor,|1974}[1997); if so, then it needs to be argued that a
well-defined Lebesgue measure over the corresponding events can even be constructed.
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Thus, we claim, while the Albert-Loewer view offers a non-conspiratorial and
supervenience-respecting account of the projectibility of some special science
generalizations, it plausibly fails to extend to many cases that we care about,
and so doesn’t go far enough.

Moreover, the view has a further shortcoming from the point of view of
the desiderata of §l1} it seems to threaten the autonomy of the special sciences
to which it does extend. For to the extent that the view has anything to say
about a generalization g, it does so precisely by treating g as a probabilistic
corollary of fundamental physics@] A proponent might respond that, although
the truth of the generalizations in G is probabilistically fixed by the funda-
mental physics (including its chance), there is still a methodological sense in
which special sciences are autonomous. Ecologists can discover, formulate,
and use Malthus’s Law without knowing any physics at all, and without car-
ing whether this and the other generalizations they work with are derivable
from the laws of physics, or the laws of physics plus bridge laws, or the laws
of physics plus statistical postulates, or anything else. Of course, the Albert-
Loewer view holds that the special science laws are so derivable; but it needn’t
require that special scientists know or care about this fact. On the other hand,
the position under discussion does seem to amount to a long-run constraint on
the acceptability of laws in the special sciences: whether or not any particular
special scientist knows or cares about what happens at the end of inquiry, the
view still has it that those generalizations that fail to be probabilistic corollaries
of fundamental physics are ipso facto not laws.

There is another sense in which this view fails to respect the autonomy of
the special sciences. The Albert-Loewer view holds that a true special science
generalization g not derivable from the fundamental physical laws plus statis-
tical postulates is objectively unlikely. The continuing satisfaction of ¢ so far is
analogous to a long run of rollings 7s whose continuation cannot be assumed
for even the very next case. But from the perspective of the relevant special
science, g might enjoy the very same virtues as a distinct generalization ¢’ that
is deemed objectively likely by the Albert-Loewer view. Both g and ¢’ might, as
far as we can see, support counterfactuals, play a role in explanations, and even
play a central role in the theoretical core of the relevant science. To impugn g
for reasons entirely external to the science in which it plays a role strikes us as
very much against the spirit of autonomy.

Once again, it seems that the present account falls short with respect to our
desiderata.

5 The Better Best System

We have argued elsewhere (Cohen and Callender} 2008) that a different way of
elaborating MRL — what we call the Better Best System theory, or BBS —solves
the internal problems facing classical MRL. We also believe that the same view

10This allows that there might be physically accessible worlds where g fails; such worlds would
be treated by the view as objectively unlikely.
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can answer to the needs of In this section we’ll present BBS and catalog
some of its benefits.

Recall that one of the most significant problems for MRL was its reliance
on simplicity, strength, and balance comparisons across systems that differ in
their basic kinds. It is possible to view the Albert-Loewer view as a way of
circumventing that problem by requiring a single microphysical language for
the expression of all true generalizations; unfortunately, for reasons already
discussed, we strongly doubt that this strategy can succeed. In contrast, BBS
embraces the diversity of basic kinds used by different sciences. The guiding
idea is that even if there is no transcendently Best System, nothing stops us
from assessing the immanently strongest, simplest, and best balanced axiom-
atizations relative to a specific choice of basic kinds K (/to a specific choice
of basic predicates Px). Given such an assessment relative to a choice of basic
kinds K (/predicates Px), we can say that a true generalization is a law relative
to K (/Pk) just in case it appears in all the immanently Best Systems relative
to the basic kinds K (/basic predicates PK)EI

Although BBS has many attractions, we’ll content ourselves with a very
partial list.

First, since BBS is relativized to kinds in a way that MRL was not, it makes
do without transcendent comparisons, and thereby sidesteps the problem of
immanent comparisons.

Second, it renders unproblematic Lewis’s odd predicate "' that holds of
all and only things in the world where an arbitrary system S holds. The propo-
nent of BBS can accept that, if allowed to compete, the generalization " (z)Fz™
is a Best System for all such worlds. Yet she can remark that "(z)Fz™ is not a
Best System relative to the kinds we care about. If we care about mass, charge,
spin, etc., then relative to these kinds, Schrodinger’s equation (for example)
might result, not ‘all events are F”. Properties like that picked out by "F'7, and
the ensuing threatened trivialization of MRL are ruled out for lack of interest
rather than any intrinsic deficiency. BBS solves the problem by appeal to sci-
entific interests rather than by appeal to metaphysics, a solution much more in
keeping, we believe, with the spirit of MRL. And, so long as the kinds in terms
of which it is formulated are epistemically accessible, BBS will also pass the
empiricist loyalty test and so will make lawhood epistemically accessible.

Third, BBS provides a natural solution to the problem of ceteris paribus
laws. The problem, recall, is to distinguish cp laws from vacuous statements
such as "p unless not-p'. What makes some generalizations with exceptions
non-vacuous — like the principles of the special sciences — and other general-
izations — like that mentioned — vacuous? The answer seems obvious from
the perspective of BBS: " ceteris paribus p is true just in case "p™ is a law (or
entailment of a law) of a Best System relative to a set of kinds that includes
those adverted to in p. Because the on balance simplest and strongest general-

11We are not the first to consider relativizing MRL. Earlier proponents of some such strategy
include [Halpin| (2003); |Taylor| (1993, 97);|Roberts| (1998). Indeed, it is possible to read |Lewis| (1983}
368) as endorsing a relativized version of MRL in claiming that laws and kinds are chosen as a
package deal. BBS was developed prior to our discovery of a similar account of |Schrenk| (2007).
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izations (hence, the laws of a Best System) may have exceptions (Earman), |1978|
180), this proposal lets us understand why ceteris paribus generalizations toler-
ate exceptions, yet clearly makes the latter non-vacuous. Vacuous statements,
by contrast, are those not playing a role in an on balance strong and simple
systematization of the world

All of these, we think, are significant advantages of BBS over rival accounts.
Moreover, we want to argue that BBS answers to the desiderata of

First, as with classical MRL and the Albert-Loewer view, BBS has no prob-
lem in acknowledging that the ecological kinds/entities supervene upon lo-
wer-level kinds/entities. It’s true that one doesn’t “see” the supervenience of
(say) rabbits upon (say) quantum fields in a Best System for ecology framed in
terms of ecological kinds. Such a Best System doesn’t employ the kinds nec-
essary to say anything about quantum fields. Nevertheless, supervenience is
built in to the theory. The BBS view is not a kind of internal realism. There is
a single world filled with (presumably) physical events. BBS makes the laws
a sophisticated summary of these events. Due to varying interests among sci-
entists, some of these summaries are best told with vocabularies that carve
up these events in non-fundamental ways. But crucially, that doesn’t mean
that the rabbits don’t supervene upon the fields (if fields are the basic physical
events).

Second, BBS allows that generalizations in the special sciences can be pro-
jectible. Given BBS, all that is required for lawhood in a domain is that a gen-
eralization figure in the on balance and immanently simplest and strongest
axiomatizations of that domain. We can axiomatize whatever domains we fa-
vor. Every conceivable carving up of the world will, assuming we can make
sense of simplicity, strength and balance with respect to these kinds, result in
a competition, and where there is a winner, a Best System. That this should be
possible in ecology is no more puzzling for BBS than that it should be possible
in physics. Significantly, BBS doesn’t posit some threshold of strength or sim-
plicity that must be had for lawhood; consequently, BBS does not require that
aspirants to the title of lawhood should be universal and exceptionless. An
incomplete generalization may be sufficiently simpler than any complete one,
and thereby gain entry into the Best System. Nor does it require that they be
translatable (simply or otherwise) into basic vocabulary. Thus, given BBS, the
existence of exceptions to special science generalizations is no barrier to their

lawhood [B]

12This analysis resembles that of |Lange| (2002), who holds that cp laws in a field are generaliza-
tions that are stable within that field. Our account is similar in spirit, except that it has the virtue
of being independently suggested by the BBS.

13Claims to the contrary have often motivated philosophers to give up on lawhood in the spe-
cial sciences. BBS not only shows that law-alternatives are not necessary to account for the special
sciences, but in fact also naturally fills holes in some proposals. For example,Woodward|(2000) de-
velops a popular invariance-based account of explanation to answer problems that arise in under-
standing special science generalizations. According to this theory, “whether or not a generalization
can be used to explain has to do with whether it is invariant rather than with whether it is lawful.
A generalization is invariant if it is stable or robust in the sense that it would continue to hold un-
der a relevant class of changes” (197). But which changes? And what provides the truth conditions
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Third, there is a clear sense in which the BBS special science generaliza-
tions (/laws) are autonomous in a way they aren’t according to the Albert-
Loewer view, since BBS does not demand that the former are derivable from
the truths of fundamental physics. Consequently, BBS allows that the correct-
ness of special science generalizations does not depend on their eventual vin-
dication by the metrics of physics. In this, BBS is clearly on the side of scientific
practice: ecologists just don’t look over their shoulders to see what physicists
are doing before deciding whether an ecological generalization is on balance
strong and simple. When considering Malthus’s Law, ecologists are weighing
the pros and cons of this as a generalization of rabbits, and so on, not quarks.
Economists, ecologists, and so on use their own standards of balance, simplic-
ity and strength, based on organizing knowledge in their own domains, not
fundamental physics. BBS respects this fact, making the metaphysics of laws
much closer to the methodological practice.

Finally, we now want to argue that BBS dissolves the worry about conspir-
acy.

While classical MRL did not address this problem, the two other accounts
we have considered so far attempt to solve (or dissolve) the worry about con-
spiracy by adding entities to the world that ensure higher level generaliza-
tions hold. For Non-Humean Pluralists, the solution comes from the top: non-
Humeans populate the higher-level with “genuine” movers and shakers — en-
tities not reducible to lower-level generalizations — that make the higher-level
generalizations hold, irrespective of what happens below at subvenient lev-
els. For Albert and Loewer, the answer comes from below: proponents of this
view build in to the physics the necessary ingredients to get rid of conspirato-
rial higher-level behavior, so that it becomes likely that the universe unfolds in
ecological, economic, etc., ways. The problems with these views naturally raise
the question: is there instead a way to rid the world of higher level conspiracies
without adding entities?

We doubt it. We believe a certain amount of ‘conspiratorial” behavior is
virtually inevitable if we demand that the higher-level is supervenient upon
and yet autonomous from the higher level and yet refuse to add anything de-
signed to nomically ensure cooperation between levels. That said, we believe
the costs of accepting conspiracy are not as high as have been thought and that
BBS offers a way of looking at the issue that significantly blunts the worry. We
have also argued that the costs of solving the problem by the Non-Humean and
Albert-Loewer methods are higher than their proponents think. A cost-benefit
analysis is called for, therefore, in which we evaluate how bad the original
problem is.

Observers are tempted to posit conspiracies when events (especially long
runs of events) occur that are improbable relative to a chance. However, where
there is no chance, there is no conspiracy. All manner of occurrences may be

for these counterfactuals? Woodward’s non-reductive account is silent on these questions, and as
a result, it may be viewed as circular if we insist on an answer (i.e., the invariant generalizations
are those that don’t change under the interventions that leave them the same). BBS, by contrast,
gives non-circular answers to these questions via the Best System for that special science.
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judged subjectively unlikely. But unless a chance makes it into the Best Sys-
tem for that field, and the events are unlikely with respect to that chance, then
there is nothing to explain apart from the reason why certain people have a
psychological state of surprise at some events and not others.

An initial observation, then, is that the Best System may not posit a phys-
ical chance, contrary to what Albert and Loewer assume. If so, then, strictly
speaking, there is no conspiracy problem. No chance, no conspiracy. There is
only the undeniable feeling of surprise that the particles should behave that
way. But surprise that the initial conditions of the universe were such as to
lead to ecological patterns is like surprise at any other brute fact. One may
equally be surprised that the speed of light is roughly 180,000 miles/sec. But
in the absence of chance, the initial condition, like the speed of light, is not ob-
jectively unlikely. In the absence of a better theory, it’s not at all clear that one
can legitimately judge different brute facts as more or less likely to be true (cf.
Callender), 2004).

One might reply that statistical mechanics posits a chance over every phys-
ical initial microstate, and we’re assuming supervenience, so it automatically
assigns chances to ecological generalizations, like it or not. This objection, in
effect, re-asserts the Albert-Loewer position of probabilistic completeness, and
it serves to remind us that there may be a cost incurred by rejecting it. The
cost is that it may turn out that a certain set of positions in the foundations of
statistical mechanics cannot be held consistently without adding a fundamen-
tal physical chance. Obviously we cannot assess this worry here. However,
we can point out that some (Leeds| [2003; |[Earman), [2006)) are skeptical about the
relevant positions defended by |Albert| (2001) for reasons independent of those
we raise here. The foundations of statistical mechanics are fraught with contro-
versy (Sklar, [1993), and there are indeed many positions — whether desirable
or not, we would have to see in a prolonged discussion — that are at least con-
sistent with the rejection of the ‘imperialist’ view of chance defended by Albert
and Loewer. These remarks are no substitute for argument, of course, but they
do indicate that many premises and arguments must be supplied before we get
probabilistic completeness from statistical mechanics.

Assume, then, that fundamental physics does posit a chance, either over
initial conditions or through a stochastic dynamics. Then via supervenience ev-
ery ecological event gets a physical chance assigned to it. A conspiracy looms.
However, let’s see how this looks from the perspective of BBS. According to
BBS, and contrary to classical MRL and Albert and Loewer, ecology also has
its own Best System. So we need to imagine a scenario in which there are two
Best Systems in play, the ecological and the physical.

Typically these two Best Systems will disagree in the chance assignments
given to any particular event. Why? The physical Best System is weighing the
strengths and weakness of a vast number of events compared to the ecological
Best System. Even if physicists and ecologists held exactly the same standards
of balance, simplicity and strength, given the two quite different mosaics, it
would be amazing if they yielded the same chances for a given event. The
physical Best System might have to cut corners on the chances of a few rabbits
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reproducing if it’s to simply describe (say) why so many galaxies are elliptical.
In contrast, the ecological Best System may miss things too by not seeing how
physical fluctuations might percolate up to the ecological level. Hence, given
BBS, we should expect disagreement all over the place among all the different
Best Systems over the chances of events. Hopefully there will be some conver-
gence: the frequencies of rabbits will be a small part of what physics wants to
get right given that rabbits supervene upon physical particles and fields. But
in general we should expect disagreement between the two Best Systems.

We can now make two (related) points.

First, assume the physical and ecological chance, found in their respective
Best Systems, differ with respect to a regularity. Ecology obviously rates the
chances of Malthus’s Law to be very high, so from its perspective, there is
no conspiracy. Let’s assume, to get a conspiracy, the physical chance assigns
patterns in accord with Malthus’s Law a low chance. The first point, then, is
that the problem is symmetric. If physics deems the ecological generalization
unlikely, then so does the ecological generalization deem the physical motions
unlikely from its perspective. If we insist on talk of conspiracy, there’s no good
way of saying whether the particles are conspiring to behave like rabbits or the
rabbits are conspiring to obey physics

Second, notice something already suggested above: ecology’s Best System
will see other conspiracies from its perspective. Why do the rabbits fall down
rather than up? Why do the rabbits’ speeds attain a maximum value where it
does? These are questions with answers in physics and physiology, but (we
assume) no answer in the Best System crafted from ecological kinds. How do
the rabbits know to obey physics and biology, the ecologist might wonder.

The lesson here is that there is a symmetry among Best Systems with respect
to Conspiracies. The patterns of one Best System relative to a set of kinds K
look conspiratorial to the Best System relative to the set of kinds K’ when they
are talking about the same objects. There is no reason to privilege the physical
system and its worry about conspiracy over the ecological one. On a broadly
Humean theory like BBS, there is no distinguished level where the ‘real” laws
and causes operate. The ecological events cause other ecological events just
as much as the physical events cause one another. Although there is an onto-
logical asymmetry (rabbits supervene on physical objects and not vice versa),
the Best System for ecology is no less true for that, nor its laws or causes less
genuine. For these reasons, there is no way to step back and say which con-
spiracy is the real one. Ecologists must ‘solve’ the conspiracy ‘problem” the
same way physicists do — by accepting that some of the total behavior will be
a brute fact in the sense that it fails to be likely according to their useful but
proprietary laws and chances.

It might appear that we have multiplied conspiracy problems instead of
solving one. However, we are tempted by the opposite conclusion: if every
Best System has a conspiracy problem, then no Best System does. It seems that

14Do the different values of chance of an event by different Best Systems signal that the theory is
inconsistent? No: as in Hoefer’s theory, where chances are relative to set-up, and the set-ups differ,
here chances are relative to different Best Systems.
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we are always going to be stuck with some unaddressed projectible regulari-
ties at some levels that, in the right frame of mind, feel conspiratorial. While
we cannot be sure without knowing more about the details of the relevant sys-
tems and events than anyone now does, we strongly doubt that it is possible
to rid every Best System of every putative conspiracy by building in chances
that make every conceivable pattern likely. For any regularity highly weighted
by some system, there is surely another, even if framed in terms of gruesome
kinds, that does not weigh that generalization (when translated into its own
kinds) highly.

Even if it were possible, abolishing conspiracy in the way contemplated is
at odds with BBS's recognition of scientists’ appeal to local standards when de-
veloping Best Systems for their fields (cf. Kitcher| [2003). Given that standards
are local, it is unsurprising that there are certain behaviors not made likely ac-
cording to the Best System for a fixed set of kinds K. To insist that this not
happen, to have all the Systems give high probabilistic weight to each other’s
patterns in a delicately balanced harmony, is to ask, implausibly, that every
system be sensitive to all interests outside its scope. We doubt strongly that
this can be made (or should be expected) to work, and so see conspiracy as
virtually inevitable.

On the other hand, from our point of view, this conspiracy seems less like a
problem and more like a predictable fact of life in a complex world. Conspiracy
indeed looks problematic if the discovery of higher-level projectibility requires
the postulation of extra-Humean elements or probabilistic vindication at the
lower-level. But BBS dispenses with these requirements. Adopting BBS means,
among other things, refusing to single out a Best System as the unique locus of
projectibility. Having done that, it will be no surprise to discover projectibility
outside the scope of any one System. In any case, such a discovery should not
motivate fantasies of conspiracy.

6 Conclusion

We believe that BBS is an attractive, general theory of lawhood. Among its
other advantages, we claim that it gives a satisfying picture of the relation be-
tween the special and non-special sciences — one that allows for non-conspira-
torial and autonomous high-level projectibility while respecting metaphysical
supervenience. We suggest that this makes the account preferable to its most
important rivalsE]
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