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Abstract 

I present a defense of David Lewis’s metaphysical theory of Humean 

Supervenience.  I provide novel motivations for his theory, and look to current physical 

science research for support of the metaphysical theory.  I draw heavily on analogies 

between Humean Supervenience and classical discussions of the nature of space-time.  I 

also defend Humean Supervenience against four major philosophical objections using 

considerations from physics and metaphysics.  
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1. Introduction 

1.1 What is Humean Supervenience? 

David Lewis’s theory of Humean Supervenience has been widely discussed in 

the metaphysical literature.  I intend to describe and defend this thesis.  I will consider 

the major objections to Humean Supervenience, both philosophical and scientific in 

nature.  I intend to emphasize the relationship between this philosophical theory and 

modern physics. 

The classic description of the theory comes from the introduction to Volume 2 of 

Lewis’s Philosophical Papers: 

‚It is the doctrine that all there is to the world is a vast mosaic of local matters of 

fact, just one little thing and then another.  (But it is no part of the thesis that these 

local matters of fact are mental.)  We have geometry; a system of external relations 

of spatio-temporal distance between points.  Maybe points of spacetime itself, 

maybe point-sized bits of matter or aether field, maybe both.  And at these points 

we have local qualities: perfectly natural intrinsic properties which need nothing 

bigger than a point at which to be instantiated.  For short: we have an arrangement 

of qualities.  All else supervenes on that.‛ (Lewis 1986, ix-x)    

There is a lot in this paragraph that needs to be unpacked.  To begin, we need to 

understand what the points are supposed to be that exhibit local qualities.  Lewis is 

quite ambiguous about what is supposed to fill this role. One goal of this project is to get 

a better grasp on what exactly could play this part in a metaphysical or physical theory.  

We also need to understand what qualities are in this context and what in metaphysical 

or physical theories could fill this role.  Lewis tells us that, by qualities, he means 

perfectly natural intrinsic properties.  But now we need to understand what exactly 
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perfectly natural intrinsic properties are.  And that again requires unpacking of the 

notions of natural, intrinsic and properties.  Once we have a better grasp on the content 

of the theory, I will provide some motivations for accepting the theory. Then I will turn 

to one proposed problem with the theory and describe a novel solution. 

1.2 Understanding Humean Supervenience 

Any discussion of the merits of Humean Supervenience has to begin with a 

thorough understanding of the content of such a theory.  The logical place to start is 

with the definitions of the terms used in the description of the theory.  So we must begin 

with an examination of supervenience and what it means in this context.  In general, 

supervenience is a relationship of dependency where a higher level property depends 

on one or more lower level property.  But it is a much stronger relationship than simple 

dependence.  If A supervenes on B, then it means we can’t have a change in A-properties 

without a change in B-properties.  A classic example is of a picture supervening on its 

pixels.  That is, the arrangement and properties of the pixels completely determine what 

the properties of the picture are (e.g., the colors, the shapes, the overall appearance).  So 

if we are looking at a picture of an elephant, one cannot change what the picture looks 

like without changing the properties of at least some of the pixels.  And so the Humean 

Supervenientist believes that everything supervenes on the Humean base (i.e., we can’t 

have a change in a higher level property without a change in the base.)  As is commonly 

stated in the Humean Supervenience literature, there cannot be a difference between 
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two worlds unless there is a difference in the Humean bases of these worlds.  That is, if 

two worlds have identical Humean bases, then they are identical.  So now that we more 

fully understand the supervenience relation, I will move on to the nature of the base.  

The base consists of points (of some sort) which exhibit local qualities and the 

spatiotemporal relations between the points, with all else supervening on this.     

This leads us to the question of what the points themselves are supposed to be.  

Lewis was rather vague about them: ‚Maybe points of spacetime itself, maybe point-

sized bits of matter or aether field, maybe both.‛ (Lewis 1986, x)  Here I think he is 

purposely vague about what these points are.  What his definition does require are 

point-sized objects that exhibit properties and that have spatio-temporal relations with 

each other.  Lewis gives us some idea what to look for, but it is presumably up to 

physics to find the fundamental level and the points that could fit this description in his 

theory.  

 What would it mean for a spacetime point to be a thing that can exhibit 

properties?  That would seem to require a theory of spacetime that gives points real 

existence, or that at least gives spacetime itself real existence.  Basically, we need a 

substantival view of space where the spacetime exhibits itself at points (though perhaps 

the points could be infinitely small).  This will lead us into a contentious debate about 

the nature of spacetime.  I believe this is why Lewis added the ‚or something like them‛ 

note here.  In this way, he could avoid launching himself into another heated 
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philosophical debate.  It seems that it does not really matter what sort of thing there is at 

the fundamental level, as long as there be something there and it be the kind of thing 

that can have qualities.  It could be a string, a particle, or a spacetime point as long as it 

has the properties in question. 

Let’s move on to the more interesting parts of the theory.  The fundamental 

points have local qualities that they exhibit.  What is a quality and what does it mean for 

it to be local?  Lewis defines a quality as a ‚perfectly natural property.‛  This requires 

definitions for both ‘property’ and ‘perfectly natural’.   

Lewis had a view of properties such that having a property is just belonging to 

the set of all its (actual and possible) instances.  The property of being round is a matter 

of being in the set of round things.  This is a very permissive definition of property, in 

that any two things share an infinite number of properties and do not share an infinite 

number of properties.  So ‘being blue’ is a property in the same sense as ‘being on my 

desk or in Australia or square-shaped’ is a property and in the same sense that ‘being 

grue’ is a property.  This definition of property is not very useful because it does not 

make any judgments about which properties are real and which are simply our 

constructs (if there is such a distinction).  This is the reason Lewis introduces the notion 

of a perfectly natural property.  These are the properties that carve nature at its joints.  

Two things resemble each other in so much as they share natural properties (as the 

normal properties are useless for picking out similarity, as noted above).  What exactly 
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these natural properties are is tricky business, but one best left to physicists.  Lewis 

claimed that the way to discovering the natural properties is through understanding 

what properties the fundamental particles have that distinguish them from each other.  

Possibilities include things like mass, charge and flavor.  So the perfectly natural 

properties are few, but they are the ones that make all the difference.  And, according to 

HS, they are the ones that everything else supervenes on.  Perfectly natural properties 

can vary from world to world, but the inner sphere of similarity is defined as those 

worlds that share our perfectly natural properties.  And, according to Lewis, these are 

the worlds that will share Humean Supervenience.  This point will become especially 

important later, in response to the rotating homogenous disc argument.  

So now we have a definition of quality: a perfectly natural property.  But recall 

that the points not only have qualities, they must have only local qualities.  A quality is 

local in so far as it can be exhibited at a point. This means that the property cannot be 

dependent on another space or time point for its existence.  So the fundamental points 

cannot have dispositions, or modal properties, or global properties of any sort.  All 

properties have to be expressed at one point.  So, for HS to hold, a spacetime point 

cannot have the property of being a sibling.  This is a non-local property (because it is a 

relational property).  One cannot be a sibling without having something to stand in the 

sibling relation too. Therefore, it is a non-local property.  Of course, this is not a problem, 

as we don’t expect the fundamental points to have siblings.  But there are other, more 
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serious, examples of non-local properties.  If we found a fundamental particle with a 

truly non-local property, HS would, as it is currently formulated, be incorrect.  Quantum 

entanglement might be an example.  It seems that electrons can share properties, in that 

their spin is entangled and belongs to neither of them and both of them.  If this non-local 

property does not supervene on a local property, then it cannot be consistent with a HS 

thesis.  Some have responded by declaring the death of HS (Maudlin 2007).  Others have 

responded by ignoring the problem (Lewis 1986, xi) or accepting a variant of quantum 

mechanics that does not include non-locality (Lewis 2004).  More recently, philosophers 

have come to accept non-locality as fact and have adjusted HS accordingly.  Loewer 

(1996) is an example of this.  Loewer defends a version of HS that retains Lewis’ 

essential intuitions while allowing for quantum entanglement.   

‚The lesson for a defender of HS to take from quantum mechanics is to count a 

property as Humean in a world iff it is an intrinsic quality of points in the 

fundamental space of that world.  In Bohm’s theory (or any other version of 

quantum mechanics that construes the wave function realistically) is correct, then 

that space is configurations space.  Given this account of Humean properties, 

quantum nonlocality poses no threat to HS.‛ (Loewer 1996, 180)   

Unless we accept an alternate interpretation of quantum mechanics, I believe this 

is the best move a Humean can make.  So, for the purposes of this paper, I will rely on 

Loewer’s definition of HS, as I think it is more compatible with modern physics, while 

retaining the fundamental intuition of Humean Supervenience.  Perhaps in this case, HS 

just needs to accept the worldview that the base is not ‚a vast mosaic of local fact‛ but a 

vast mosaic of quantum-entangled fact.  If this is the case, as Loewer claims, we lose 
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none of the power of the original but gain a lot in terms of consistency with modern 

physics.  

The final requirement is that the properties be intrinsic.  David Lewis had a very 

specific definition for what an intrinsic property is: 

‚A sentence or statement or proposition that ascribes intrinsic properties to 

something is entirely about that thing; whereas an ascription of extrinsic 

properties to something is not entirely about that thing, though it may well be 

about some larger whole which includes that thing as part. A thing has its 

intrinsic properties in virtue of the way that thing itself, and nothing else, is. Not 

so for extrinsic properties, though a thing may well have these in virtue of the 

way some larger whole is. The intrinsic properties of something depend only on 

that thing; whereas the extrinsic properties of something may depend, wholly or 

partly, on something else. If something has an intrinsic property, then so does 

any perfect duplicate of that thing; whereas duplicates situated in different 

surroundings will differ in their extrinsic properties.‛ (Lewis 1983, 111-2)  

 

 

So intrinsic properties are defined as the ones that duplicates will always share.  

Of course, given Lewis’s permissive definition of property, two duplicates will share an 

infinite number of properties.  What distinguishes the intrinsic ones from the others is 

their  relationship to natural properties.  David Lewis seeks to clarify in 1986: 

‚It can plausibly be said that all perfectly natural properties are intrinsic. Then 

we can say that two things are duplicates iff (1) they have exactly the same 

perfectly natural properties, and (2) their parts can be put into correspondence in 

such a way that corresponding parts have exactly the same perfectly natural 

properties, and stand in the same perfectly natural relations<Then we can go on 

to say that an intrinsic property is one that can never differ between duplicates.‛ 

(Lewis 1986b,  61-2)   
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This elaborates on the relationship between intrinsic properties and perfectly 

natural properties.  All perfectly natural properties are intrinsic and they are sufficient to 

characterize the world in full.  So intrinsic properties are closely tied into the notion of 

the perfectly natural ones.    

I have now clarified the vocabulary Lewis uses to introduce his theory of 

intrinsic, local, natural qualities.  There is one step left to go.  In his definition of 

Humean Supervenience, Lewis claims that these points will have spatiotemporal 

relations to each other.  These are the only sort of external properties that exist at the 

fundamental level.  So, the arrangement of local qualities is the Humean Base.         

It should be mentioned that Lewis took HS to be a contingent thesis.  There have 

been theorists since who have claimed that it is, in fact, a necessary thesis.  There are a 

number of reasons for Lewis’s position on this. One is that he was trying to defend the 

philosophical tenability, and not necessarily the truth of HS.  The other is that, by 

claiming HS to be contingently true in our world, he leaves open that it will not apply to 

far-away possible worlds.  This allows him an easy route of escape from what might be 

some serious difficulties with the theory.  If HS need not apply to far-away possible 

worlds, then constructing counterexamples against the theory using these worlds is 

unproductive and quite easy to respond to.  In this paper, I will take the question of the 

necessity or contingency of HS to be unanswered.  But in responding to objections, I 

want not to depend on the contingency of HS.   
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1.3 Motivations for Humean Supervenience 

There are a number of reasons one would want to accept HS. These are not 

arguments for the theory, but rather motivations for why one would want to give it 

serious consideration.  They fall into three broad categories: considerations from 

simplicity/sparseness, history, and physics.   

One huge advantage of HS is that it is an extremely simple metaphysical theory 

that has extraordinary power.  All there is in the world are qualities interacting in 

spacetime.  From this simple base everything else is explained.  There is nothing further 

necessary to explain complicated metaphysical questions like the nature of minds, 

questions of persistence, the properties of objects, the way medium-size objects in the 

world interact or the metaphysical status of laws of nature.   

David Lewis built a complicated and comprehensive metaphysical picture of the 

world dependant only on the Humean base.  He had well developed views on 

persistence, modal properties, laws of nature, the nature of medium-sized objects, and 

much more, all derived from the simple Humean base.  Lewis took all of these elements 

and combined them together to be a comprehensive metaphysical theory that explained 

all that metaphysicians seek to understand in the world.  The truth of these theories 

aside, it is impressive how much he was able to get out of so little.  If a complete 

metaphysical theory can be developed from just the Humean base, that provides us with 

a good justification to believe in the base.  
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Now on to the kinds of restrictions HS puts on metaphysical theory.  Again, I 

don’t mean that HS should determine what kind of metaphysical theories we should 

believe.  I mean that it is an interesting project to see what kind of metaphysics HS 

would be compatible with. Consider the following metaphysical implications from HS: 

(1) The supervenience relation must hold in all circumstances (there cannot be a change 

in the world without a change in the arrangement of qualities at the fundamental level) 

(2) There cannot be laws of nature that do not supervene on the arrangement of qualities 

(3) Persistence and identity have to supervene on the arrangement of qualities (4) 

Causation has to supervene on the arrangement of qualities and (5) Chance has to 

supervene on the arrangement of qualities.   

HS was part of a cohesive metaphysical system for Lewis.  His views on 

persistence, laws of nature, causation and many other topics were tied into HS.  The 

theme of supervenience pervades these views, as it would for any Humean 

Supervenientist. Laws of nature supervene on occurent facts, all of which supervene on 

the facts at the fundamental level. So the Humean has to have a reductive account of 

laws of nature.  Persistence and causation also have to supervene on the Humean base.   

There are certain metaphysical theories that are inconsistent with HS.  These 

would be non-supervenient theses.  Consider a theory of laws of nature that posits laws 

that guide the motion of matter. These laws would not supervene on the actual motion 

of particles. Instead, the laws necessitate that matter move in certain ways.  So the 
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Armstrong, Tooley, Dretske laws theorist will find HS unacceptable, in that laws do not 

supervene on the fundamental level.  Now, it is not the case that to accept a Lewisian 

account of laws, one must accept HS.  It might be the case that laws supervene on 

occurent facts, but that other things do not (mental properties would be a common 

example).  However, one compelling motivation is that the desert landscape 

metaphysics of HS allows us to understand the world.  The majority of the objections to 

HS will fall out of the claim that the Humean cannot explain things in the world they 

should be able to explain (that is, it is too sparse).  If there worries can be addressed, 

then the Humean will have succeeded in defending a very simple ontological theory 

that can explain all that goes on in the world around us, from gravity to mental events.  

It is the project of this dissertation to defend HS from these most common objections. 

1.3.1 Historical Considerations 

David Lewis named his theory Humean Supervenience not because Hume held a 

similar theory, but because he denied any necessary connections between objects.  This 

is one of the tenants of Humean Supervenience, as formulated by Lewis.  HS retains the 

spirit of this Humean insight, in that it also denies any necessary connections between 

objects.  

It is also fitting that it is named after the most eminent empiricist the world has 

ever seen, as it is a theory in the spirit of Hume’s own philosophy.  Therefore it is highly 

interesting to look at where this sort of theory gets its start.  One obvious connection is 
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to Leibniz’s monads.  Leibniz’s monadic base is similar in many ways to the Humean 

base. Both posit that the simplest of things are at the fundamental level and the rest of 

the world is nothing but combinations of these atomistic pieces. 

1.3.2 Physical Considerations 

Humean supervenience is motivated by and compatible with much of current 

physical theory.  With the exception of non-locality (which appears to be a big problem 

for Lewis) HS in its standard formulation reads like a theory in a physics book.   

Physics says the world is simple, even with quantum mechanics.  Maybe not 

local as we thought before, but still simple.       

First, I’d like to look at the relationship between HS and physical theory, starting 

with physics.  Consider how much HS sounds like a physical theory of the fundamental 

level. Not only are there fundamental particles (of some sort), they have properties 

(determined by science) and are arranged in spacetime.  So it seems that there are certain 

restrictions HS would impose on physical theory, were it to be true.  I don’t mean to 

imply that we should impose metaphysics on physics, but more that I am describing the 

kind of physics that would need to obtain for HS to be a viable thesis.  Let us consider 

what kind of physics would ideally fit with a metaphysical theory like HS.  It would 

have to have at least the following properties: (1) There has to be a fundamental level, ( 

2) the points of this fundamental level must be the sorts of things that exhibit properties, 
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and (3) the properties they exhibit must be local and perfectly natural. I will look at each 

of these in turn. 

Physicalism, in most its forms, assumes there is a fundamental level.  Many 

philosophers and physicists alike have assumed that there is a level beyond which 

nothing is divisible.  In short, there are atoms.  What exactly these atoms are is unclear 

given the disunity of science at this time.  It seems that one of the fundamental theses of 

classical physics is that the world is made up of point particles that interact with one 

another in spacetime.   

However, we could speculate that there may not be a fundamental level.  There 

is nothing in science to prove or disprove that fact. Perhaps what we currently call the 

elementary particles are in fact elementary.  Perhaps they are divisible into strings.  

Perhaps those strings are divisible yet again.  This is one place in science where it does 

not seem prudent to draw metaphysical conclusions.  It is true, that for every particle we 

have one time thought elementary, we have gone on to divide.  But that does not mean 

that we will not at some point find an elementary particle. Currently, physics has very 

little to say on this subject.  So we return to the role of the fundamental particle in HS.  If 

there are no atoms, then it seems that HS is in trouble.   

If there are fundamental particles, what sorts of things would they have to be to 

play the proper role in HS?  Primarily, they would have to be the kinds of things that 

have properties, specifically local qualities.  With Lewis’s definition of qualities, this 



 

14 

seems probable.  He defines perfectly natural properties as the properties that 

distinguish fundamental particles from one another.  So, given a fundamental particle, 

the fact that it exhibits perfectly natural properties would not be surprising.  For this 

condition to fail, all of the fundamental particles would have to be indistinguishable or 

only possess relational properties, and this seems unlikely. 

 This seems consistent with modern physics, in that when describing the most 

basic of particles we also describe their fundamental properties or qualities.  So I think it 

is clear that HS, if not entirely motivated by modern physics (as it has a very Newtonian 

ring to it) surely sounds like a metaphysical theory that has its roots in science. 

And so this marks the direction of the following chapters.  I will look at the most 

common objections to HS in the past few years and try to respond to them using a 

combination of science and metaphysics. 

1.4 Chapter 2 

In this chapter I look at an objection to Humean Supervenience from Tim 

Maudlin’s book The Metaphysics Within Physics.  In a chapter entitled ‚Why be 

Humean?‛ he challenges the Humean’s commitment to a theory he calls Physical 

Statism.  Physical statism is the view that ‚all facts about the world, including modal 

and nomological facts, are determined by its total physical state.‛ (Maudlin 2007, 51)  

Maudlin objects to this because he believes that there are nomological facts, namely laws 

of nature, that are primitives.  If they are primitives, then they are not determined by the 
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total physical state.  Instead, they are part of the physical state of the world.  Maudlin 

claims there is no good way for the Humean to defend physical statism.  He looks at the 

most common arguments and finds them unconvincing.  I respond to the arguments, 

and claim that often these arguments will work against his own view as well.     

1.5 Chapter 3 

The rotating homogenous disc is one of the most persistent problems with HS.  

In this objection, opponents claim that HS cannot make sense of the world because we 

cannot tell between a disc that’s rotating and a disc that is still.  The problem is 

presented as a thought experiment where we have two worlds that are empty save for a 

single disc made of homogenous matter.  In one world, the disc is spinning and in the 

other, it is still.  Given only the scant resources of HS, the Humean cannot tell the 

difference between the two worlds.  This is a problem first presented by Kripke and later 

pushed by many anti-Humeans.  I tackle this problem in two distinct ways with two 

distinct answers.  Which answer is correct, I claim, is determined by the way the 

problem is posed and the extent to which the objection is taken seriously.  This mostly 

comes down to how far from our own world these near-empty worlds with rotating 

homogenous discs are.  If we take away all physical effects of rotation, then we have 

traveled very far from our own world indeed.  If that is the case, I claim the Humean 

should say that the worlds are, in fact, identical. 
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1.6 Chapter 4 

If there are some effects of rotation that remain (even very limited ones), then I 

present a way that the Humean can tell the difference between the worlds.  This relies on 

a theory of velocity vectors I develop in the chapter.  Velocity vectors, I claim, are 

intrinsic properties that can be had at a point.  If this is true, then velocity vectors can 

help us distinguish between still discs and rotating discs.  I look at some historical 

definitions of velocity to justify my view. 

 

1.7 Chapter 5 

In this chapter I take up a challenge to the Humean’s sparse metaphysic, the 

objective passage of time.  Maudlin, again from The Metaphysics Within Physics , argues 

that we cannot make sense of the world without an objective passage of time.  This is not 

compatible with the Humean’s view, as the passage of time would have to be something 

that was added over and above the Humean base.  I reject the claim that time passes and 

show why there is a logical problem with holding that there is an objective passage of 

time.  I do this by showing that the can be no good answer to the question, ‘How fast 

does time flow?’ 
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1.8 Chapter 6 

In this chapter, I take on another major objection to Humean Supervenience.  

This objection falls out of a problem the Humean has with chance.  Lewis thought the 

Humean would have a problem reconciling subjective and objective chance.  He gave 

what he thought would be the most straightforward description of the relationship in 

the Principle Principle.  The principle tells us that we should set our credence of an event 

occurring to be equal to the chance of the event occurring.  It quickly became apparent 

that the definition would not suffice for the Humean, as it leads us into the Big Bad Bug.  

The Big Bad Bug purports to show that we produce a contradiction when we combine 

the PP with Humean Supervenience.  Since the PP is so obviously true, Humean 

Supervenience must be rejected.   

I discuss some answers that have appeared in the literature, and then present 

some problems with them.  I show why this is actually a much deeper problem than 

most Humeans had thought.  In fact, I claim that is not a problem with chance, but a 

problem with induction and the Humean laws of nature.  The problem of the big bad 

bug is resolved because the Humean cannot have a rational credence function for any 

future event, much less a chancy one.  I then go on to say why this should not worry the 

Humean too much. 
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2. Why We Should be Humean: A Defense of Physical 
Statism 

In his book The Metaphysics within Physics, Tim Maudlin makes a sustained 

assault on Humean Supervenience, while defending his own metaphysical views.  He 

often uses David Lewis as his foil, demonstrating where Lewis went wrong and how we 

can have a more empirically informed metaphysics.  The general thesis of Maudlin’s 

book is that ‚metaphysics, in so far as it is concerned with the natural world, can do no 

better than to reflect on physics.‛  (Maudlin 2007, 1)  That is, we should look to science 

to develop and inform our metaphysics.  He defends his own metaphysical theory, the 

lynchpin of which is that laws of nature are primitives.  Laws, he claims, cannot be 

reduced to anything, whether relations between universals or a Humean base.   

He then turns his sights on Humean Supervenience (HS hereafter).  He claims 

that it does not meet this general thesis.  That is, it is not informed or supported by 

science.  In fact, he claims that HS is not justified in any way.  In his chapter ‚Why be 

Humean?‛ he methodically tries to undermine every justification the Humean can give.   

In this chapter, I will look at two ways he tried to undermine HS.  The first I will 

call the argument from Socrates.  In this argument, Maudlin tries to undermine the 

epistemological justification for HS.  He claims that we cannot use our lack of 

knowledge about laws of nature to determine the ontological status of laws.  The second 

argument I will call the argument from scientific practice, as here Maudlin tries to show 
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how HS is incompatible with the practices of modern science, in that scientists do not try 

to reduce laws of nature to anything more primitive.  I will respond to these arguments 

in turn. 

2.1 Separability and Physical Statism- the parts of Humean 
Supervenience  

Before examining Maudlin’s argument, let us look at his description and 

explication of HS.  He does an excellent job presenting the differences between HS and 

other empirical and reductionist theories.  Maudlin believes Humean Supervenience to 

be composed of two separate claims, those of separability and physical statism.  First, 

separability:  

‚All fundamental properties are local properties and spatiotemporal relations are 

the only fundamental physical relations. . . The complete physical state of the 

world is determined by (supervenes on) the intrinsic physical state of each 

spacetime point (or each pointlike object) and the spatio-temporal relations 

between those points. ‚ (Maudlin 2007, 51) 

  This describes the Humean base, which is nothing more than a mosaic of local 

qualities arranged in spacetime.  These local qualities are perfectly natural intrinsic 

properties, which are instantiated at a point.  The complete physical state of the world 

supervenes on this base.  In this way, Humean Supervenience suggests a picture, where 

the image that we see supervenes on the values of all the individual pixels, along with 

their locations.  The total physical state of the universe depends on the physical state of 

localized bits of the universe.   
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Physical statism is the thesis that ‚all facts about the world, including modal and 

nomological facts, are determined by its total physical state.‛ (Maudlin 2007, 51)  So 

physical statism is the claim that all facts supervene on the total physical state of the 

world.  So all laws, modal properties, and chance come out of this base.  Notice that 

physical statism leaves open the nature of the base.  Importantly, one does not need to 

believe in a world of particles with only local properties.  So one could potentially be a 

physical statist without believing in Humean Supervenience.  

It is important to distinguish between physical statism and physicalism.  

Physicalism simply says that if two worlds have all the same physical facts, then they 

have all the same facts.  Physical statism adds to this that all those physical facts about 

the world are determined by the distribution of physical properties.   

Maudlin is an example of a philosopher who is a physicalist without being a 

physical statist.  He believes that laws of nature are primitives, that they do not 

supervene on the Humean base (or any base), but he is still a physicalist.  If two worlds 

agree in all physical respects (including their laws- at these are also physical facts for 

him) then they are the same world.  But this does not imply that the laws are determined 

by the physical state, they just are part of the physical state.   

The physical statist will also accept the non-circularity condition, whereas not all 

physicalists will.   The non-circularity condition states that the ‚intrinsic physical state of 

the world can be specified without mentioning the laws that obtain in the world.‛ 
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(Maudlin 2007, 52)  That is, we can give a perfectly accurate account of the world 

without mentioning laws.  Because the laws supervene on the base, all we really need to 

do is describe the base, and we have fully described the universe, though perhaps not in 

the most convenient of ways.   It is apparent that not all physicalists will accept this 

condition.  Maudlin, for example, thinks that we cannot describe the entire physical state 

of the world without specifying the laws, and he thinks laws are primitives.   

Maudlin describes David Lewis as adhering to both of these doctrines, which is 

true, though many recent Humeans have given up separability in one form or another 

(e.g., Loewer 1996).  It is also important to see that believing in both separability and 

physical statism does not necessitate HS.  It can give us any empiricist theory of laws of 

nature that captures the intuition that laws are parasitic on occurrent facts.  Nonetheless, 

Maudlin’s target in this book is clearly Humean Supervenience, and he proceeds to 

wage war against these two doctrines. 

2.2 Separability and contemporary physics 

 Maudlin starts by debunking the tenability of separability in modern physics.  

Quantum Mechanics, in a vast majority of its interpretations, tells us the world isn’t 

separable.  Indeed, Maudlin takes it so far as to claim that ‚contemporary materialism 

must deny separability.‛(Maudlin 2007, 63)  This may be true, but as Loewer and others 

have demonstrated, one need not deny quantum entanglement to protect HS.  
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Regardless, I believe this to be a topic for another time.  Like Lewis himself, I am 

concerned with a philosophical defense of Humean Supervenience.  (Lewis 1986, xi) 

 Nonetheless, it is interesting to look at what might have attracted David Lewis to 

a view like separability in the first place.  It seems very well supported in classical 

physics.  That is, it looks like the world of classical mechanics is the inspiration for 

Humean Supervenience. There are nice particles with certain intrinsic qualities (like 

mass and charge) and they interact with each other in spacetime.  I believe this to be 

fairly uncontroversial.  Lewis’s grand insight was that this base was all we needed, that 

the laws and everything else could supervene on this.  This has nothing to do with 

classical physics or quantum mechanics, and it forms the basis of his metaphysical 

theory.  And this insight is reflected in the claim of physical statism, not the claim of 

separability.  So this is the topic to which we now turn.  

2.3 Justifying Physical Statism 

 Recall that physical statism is the claim that all facts supervene on the total 

physical state of the world.  How can the Humean justify this claim?  It seems that there 

are a number of types of justification that we could give.  Maudlin offers us five 

categories of justification: scientific, semantic, epistemological, methodological, and 

prejudicial. (Maudlin 2007, 71)  We will turn to scientific justifications in the next section, 

here I would like to look to look at the others in turn. 



 

23 

 Semantic justifications came via the Logical Empiricists, though they have their 

beginnings in Hume.  The Logical Empiricists claimed that any (non-analytic) 

knowledge that went beyond experience was inherently meaningless.  That would 

imply that any information about laws of nature would be meaningless, as we do not 

directly observe laws.  Now, as Maudlin says ‚no one is a positivist any more‛ (Maudlin 

2007, 70) so this sort of justification seems to be a non-starter.  But it is closely related to 

the epistemological justifications, and seems to lead us in this direction.  An 

epistemological skeptic might claim not that statements about facts beyond observation 

are meaningless, but that they are unknowable, or that at least they are not to be 

believed or hold modal force.   

 Methodological justifications usually express a preference for a simple 

methodology, often focusing on Ockham’s razor.  That is, Humean Supervenience posits 

less things in the world than do other theories, and we should strive for theories with 

the simplest ontology.  Of course, these sorts of arguments can only be used when all 

available theories can account for all of the evidence.  We don’t want a very simple 

ontology if it lacks explanatory power.  The reliance on Ockham’s razor can be 

questioned as well.  Because of these problems, methodological justifications do not 

seem the best option. 

 Prejudicial justifications (Maudlin’s phrase) rely on an intuition that facts that go 

beyond the physical facts are spooky or strange.  That is, facts about things not in the 
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Humean base are strange or spooky.  One way to see this sort of move is to look at the 

language that Humeans use.  The Humean base is the set of occurrent facts.  Occurrent 

facts are meant to be facts about small little pieces of spacetime, and the local qualities 

exhibited therein.  Humeans are fond of saying that it is up to physics to tell us what 

exactly the occurrent facts are, but what is that word supposed to mean?  Maudlin 

claims that  

‚If only local matters of particular non-nomic fact, and logical combinations of 

them are occurrent, then accepting anything that goes beyond these is accepting 

something non-occurrent.   But ‘non-occurrent’ sounds suspiciously like ‘not 

really happening’, or perhaps ‘not really there’. . . Insofar as ‘non-occurrent’ 

carries the implication ‘not really there in its own right’, then the use of it at the 

beginning of an ontological discussion is obviously question begging. ‚ (Maudlin 

2007, 72, emphasis his)   

 

I think he is right about this.  I think the Humean is counting on the word 

‘occurrent’ to do some heavy lifting in his theory, but it’s not really clear what this word 

means and how we can contrast it with non-occurrent.   

 The contrast between occurrent and non-occurrent properties can be 

demonstrated by contrasting mass and fragility.  A vase has mass and fragility, but these 

two properties are different in an important way.  The mass of the vase tells us 

something about an intrinsic property of the vase, which the fragility of the vase tells us 

how the vase would act in certain circumstances.  Mass is an occurrent property, and 

fragility is a dispositional quality.  The fragility of the vase supervenes upon the 

properties of the particles of the vase.  These particles do not have the property of 
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fragility, but their physical properties all add up to create something fragile.  So this is a 

non-occurrent property, in that fragility does not exist in the vase per se, it exists only as 

a supervening property of the vase.   But this does not mean that it does not exist.  There 

is a perfectly reasonable explanation for it, but it is a reductive explanation, and fragility 

will not be part of the Humean base.  But that does not mean it does not exist.  ‘Non-

occurrent’ does not imply ‘not really there in its own right’.  Instead it indicates a 

property that might be there, but that might not be manifested at this present time and 

place (and it might be the case, as with fragility, that it will never occur at one single 

time and place). 

 Maudlin does not push this definition of ‘occurrent’, instead taking a different 

tack.  If you believe (like Maudlin) that laws are brute facts, then the laws are occurrent 

in the same way as Humean properties.  So it is not that he has a problem with occurrent 

facts, but that he thinks that the laws should be amongst the occurrent things.  His only 

argument for this is that laws are not the kinds of things that we should reduce, but that 

is exactly what is at stake here. 

 Maudlin rejects all of these attempts at justification for the Humean.  I’m inclined 

to agree with him on the semantic point, and I don’t think the methodological point 

holds much water, so I will be focusing on the epistemological (and prejudicial, because 

I think they come down to the same  thing) and scientific justifications.   These will be 

the focus of the next sections of this chapter.  
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2.4 Epistemological and Prejudicial Justifications Reexamined 

I’d now like to look in more detail at the epistemological and prejudicial 

justifications that Maudlin offers.  I’m combining them because I believe there is very 

little real difference between them, Maudlin’s point about the word ‘occurrent’ 

withstanding.  Why are Humeans skeptical about information that goes beyond the 

Humean base? 

For one thing, it seems like we shouldn’t be trying to theorize about things we 

can never know.  If we can never (in principle) have access to a piece of information, 

then what could we possibly have to say about it?  Any attempt is bound to be a shot in 

the dark.  Better to avoid it altogether.  And this is how we can make the jump from 

epistemology to ontology.  If something is outside the realm of our possible knowledge, 

then it should not be permitted into our ontology.  This is to be contrasted with 

information we have no access to in fact.  For instance, one might wonder what the exact 

temperature was in my office last Sunday at 9:04 pm.  We have no access to this in fact, 

but that should not affect our ontology in any way.   

Maudlin uses a similar example to undermine the distinction between 

unknowable in principle and unknowable in fact.  First, we need to see why this 

distinction is important to the Humean.  For something to be unknowable in principle 

there has to be absolutely no way of gaining knowledge of it.  No amount of scientific 

inquiry, omnipotence, or time travel would reveal it.  If this is true, then any reasonably 
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skeptical person should agree that we cannot permit objects that these unknowable facts 

require to be true, into our ontology.  Humeans think that all information not in the 

Humean base is of this sort.  Because of this, we should not permit anything into our 

ontology that does not supervene on this base.  Thus, we can accept supervenient 

theories of laws, but not non-supervenient theories of laws (like Maudlin’s view).  So it 

seems no wonder that Maudlin works hard to try to undermine this sort of argument.  

What follows is his attempt.  Imagine you have two worlds with exactly the same 

occurrent facts, and different laws (something the Humean denies).  But his opponent 

thinks that can happen- maybe there are just some laws that never instantiated, for 

instance.   This is no difference in the worlds.  That is, in principle we can never tell the 

difference about which laws obtain.  Here the Humean just denies that there is a 

difference, because we can never tell in principle which of the laws obtain.     

Maudlin has a response to this sort of justification.  I claim it depends on an 

analogy that is inapt and only acts to undermine his view.  There is a lot of information 

to which we lack epistemological access.  For example, we cannot know Socrates’ blood 

type.  In fact, we cannot know this information.  Does this lead the Humean to say that 

we because we cannot have access to this information, this information does not exist?  

Of course not.  Socrates surely had a blood type, and the right occurrent facts would 

bear that out.  That is, there is possible information in the world that would give us 

epistemological access to this information.  Though the time has passed for us to access 
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this information, that does not lead us to say that there is an ontological problem with 

this information.  So because we can have possible information about Socrates’ blood 

type, we don’t have an ontological problem.  But the laws of nature are different.  There 

is no possible information in the world, in principle, that would lead us to discover the 

laws of nature.  We can have no epistemological access to the laws and so it seems that 

there is an ontological problem with them. 

Maudlin seeks to show that this sort of response is ‚utterly bizarre‛. (Maudlin 

2007,  74)  We agree that there are epistemological problem with Socrates’ blood type, 

but that it shouldn’t affect our ontology, as there is possible information about his blood 

type.  So the gist behind the response is that this is a different kind of epistemological 

problem, in that we could know Socrates’ blood type in general.  But, asks Maudlin, how 

could we know Socrates’ blood type?  What does it mean to have possible evidence 

about Socrates?  It means that there is a counterfactual assertion with a determinate 

truth value, and the existence of that counterfactual supports that Socrates had a blood 

type.   But, as Maudlin points out,  

‚This has everything exactly backwards:  we think there is a determinate (but 

unknown) fact about how such tests would have come out exactly because we 

think there is a determinate (but unknown) fact about what the blood type was, 

and that the testing procedures would have revealed it.  Relying on the 

counterfactuals to somehow validate the use of plain indicatives (‘Socrates’ blood 

type was O’) is both baroque and self-defeating.‛ (Maudlin 2007, 74)     

Here I think he is exactly right.  This does seem to have everything backwards.  

We shouldn’t be relying on the truth-value of counterfactuals to support the truth of 
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plain indicatives, and I don’t think we need to.  It seems to me that this comes down to 

nothing more than a problem of induction.  Why do we know that Socrates has a blood 

type?  Because all people have blood types.  This is an inductive generalization.  Now, it 

might be the case that Socrates is an exception and does not have blood type, but that 

just makes this an induction with a false conclusion.  But we know this generalization as 

well as we know any inductive truth.  So, how do we know that the counterfactual has a 

truth value?  Because the generalization is a true law, and this is just a particular case of 

the generalization.   So it’s not the counterfactual that supports the truth of this 

statement, it is the inductive generalization that supports the truth of ‘Socrates’ blood 

type is O.’  The truth value of the counterfactual is simply a result of the truth of the law-

like generalization.   

Maudlin believes that he undermines the connection between epistemology and 

ontology in this case.  I think the distinction between having not knowledge in fact and 

not having knowledge in principle is safe from this example.  And the Humean believes 

that the only things we can have knowledge of in principle is occurrent facts.  This is 

what we call the Humean base, and what everything else supervenes on, including the 

laws of nature.   

Maudlin explores a further problem here.  He thinks that knowledge in fact is 

untenable anyway.  We cannot be ontologically constrained to only those things we 

actually observe or that follow from our observations.  This certainly must be true, as we 
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are not omnipotent beings.  However, we often make assumptions of omnipotence for 

the sake of ideal philosophical theories.  As Maudlin points out, Lewis’s project is 

impossible.  We simply cannot make a list of all the occurrent facts and then generalize 

and find the laws.  The antecedent of that sentence is simply impossible for humans to 

know.   

Now, one might worry about this as a practical problem, but it is certainly not a 

metaphysical problem.  And interestingly, Maudlin’s view does no better with this 

problem.  He believes in ontologically primitive laws of nature, which are essentially 

non-reducible.  They are also unknowable in principle.  The only things we can know 

(Maudlin agrees with this) is the occurrent facts.  But he does not think that this 

epistemological problem should constrain our ontology at all.    

2.5 Physical Statism and Science 

One main thesis of Maudlin’s book is that we should find our metaphysics in our 

physics.  That is, we should rely on scientific practice to guide our metaphysical 

practices and theories.   Maudlin maintains that scientists do seek to reduce some 

metaphysical entities, like chance, causation and counterfactuals.  However, scientists do 

not seek to reduce laws, in the way some philosophers do (notably, David Lewis and 

David Armstrong ).  They seek to apply laws and test them and manipulate their 

mathematical forms, but never do they try to reduce them to something more basic. 

 There are three main parts of this argument. 
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1. Physics should be a guide to metaphysics 

2. Physicists try to reduce some metaphysical concepts, like counterfactuals, to 

more fundamental entities. 

3. Physicists do not try to reduce laws of nature to more fundamental entities. 

4. Therefore, metaphysicians should not try to reduce laws of nature to more 

fundamental truths. 

I believe there are two problems with this argument.  For one, I believe there to 

be an equivocation between premises 1 and 2.  I also think that the truth of premise 2 is 

to be doubted.  I will look at the premises in turn.  Premise 1 is fairly vague.  What does 

it mean that physics should be a guide to metaphysics?  Does it mean that we should 

look to physics to give us ideas for metaphysical theories?  Does it mean that the only 

metaphysical entities we should accept are those that exist in physics?  Does it mean that 

we should look at how physicists do physics, and try to recreate that in philosophy?  It is 

not clear which of these Maudlin means, though the best clue we have comes from his 

introduction,  

‚Metaphysics, in so far as it is concerned with the natural world, can do no better 

than to reflect on physics.  Physical theories provide us with the best handle we 

have on what there is, and the philosopher’s proper task is the interpretation and 

elucidation of those theories.  In particular, when choosing the fundamental posits 

of one’s ontology, one must look to scientific practice rather than to philosophical 

prejudice.‛ (Maudlin 2007, 1)  
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 In general, I agree that we should align our metaphysical theories with our best 

physical theories.  And perhaps scientific practice has something to teach us about how 

to do metaphysics.  But there are important differences between science and 

metaphysics.  It is the job of philosophers of science to question the ontological status of 

the tools (whether they be laws, counterfactuals, or microscopes) the scientists are using.  

Scientists are just supposed to do science!  They need not think about the ontological 

status of the entities they use.  Should a scientist who uses electrons on a daily basis be 

worried about whether or not that electron really exists, as we cannot directly perceive 

it?  No, instead he should be thinking about how to use electrons, and what sort of 

science he can do with them.  It is the job of philosophers to quibble about these things. 

It seems that in normal scientific practice, they do not question the existence of electrons.  

Does this mean that philosophers should not ask the question either?   

As another example, is the fact that most scientists are realists supposed to guide 

our feeling on scientific realism?  Some philosophers might think so, but it seems 

completely reasonable to me that there is a perfectly good psychological reason for the 

fact that most physicists are realists.  I think it’s fairly clear that we should not let the 

psychological biases of scientists guide philosophy.  So I think the first premise is 

correct, if we take it to mean that we should let our best science guide metaphysics.  But 

I think the first premise is dreadfully wrong if we take it to mean that we should follow 

the whims of science down every rabbit trail.  I think this is especially true when we are 



 

33 

talking about questions that philosophers have typically asked questions about.  For 

instance, I do not think that we should allow scientists feelings on scientific realism to 

guide our philosophical theories.   

In the second premise, Maudlin claims that physicists are worried about the 

reduction of metaphysical topics, like modality, causation, and chance.  ‚Given the total 

physical state of the world and the laws of nature it looks promising, and demonstrably 

in accord with actual scientific practice, to regard physical possibility, counterfactuals, 

causal connections and chances to be fixed, insofar as they are objective at all.‛ (Maudlin 

2007, 66)  Here he claims that these metaphysical qualities are determined fully by the 

physical state of the world.  He believes that science tells us that modal properties 

supervene on laws of nature.  Once one has the laws in hand, the treatment of 

counterfactuals is fairly straightforward.  That is, Maudlin believes counterfactuals 

reduce to laws of nature. He considers the case of a book ‚What if the Moon Didn’t 

Exist?‛ by physicist  Neil Comins (1995).  ‚The treatment of the counterfactual 

conditional in this passage is transparent.  We are to consider a solar system just like 

ours save for the placement of a single planetesimal at the time of its formation.  The 

laws of gravity are now used to determine how things would have evolved‛ (Maudlin 

2007, 66)  Here it seems he is making a pretty straightforward mistake.  Does the way 

that scientists use counterfactuals really tell us about their ontology?  All he has 

succeeded in showing here is that scientists (and everyone) use laws to judge the truth 
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value of counterfactuals.  That does not show that they reduce to laws of nature.  It 

shows only that we use the laws to determine their truth value.  This tells us very little 

about the ontological status of the laws or the counterfactuals.  So I believe the truth 

value of premise 2 to be dubious. 

On to premise three.  Here, Maudlin claims that scientists do not try to reduce 

laws of nature to anything more basic.  In fact, his claim is much stronger than that.  

‚Is there anything in the practice of physics, classical or contemporary, which 

suggests that the laws themselves are determined by the total physical state?  In 

short, the answer is no< Physicists seek laws, announce laws, and use laws, but 

they do not even attempt to analyze them in terms of the total physical state of the 

universe or anything else.‛ (Maudlin 2007,  67)   

This sounds like a pretty strong indictment of the Humean, and perhaps it would 

be to some.  Maudlin believes that a reductive account of laws cannot be supported by 

scientific practice.  Perhaps he is correct.  This premise strikes me as true, but not 

worrisome.  I don’t think is it is the physicist’s job to try to reduce the laws to anything 

else.  This is why I believe there to be an equivocation between ‘science’ in the first 

premise, and ‘scientists’ in the third premise.  I am worried about what science tells us, 

and surely our metaphysics should never be at odds with science.  I am much less 

concerned about scientific practice and what scientists do.  I think that our best scientific 

theories should lead our thinking, not the biases and practices of science. 

I believe that I have defended physical statism from Maudlin’s main arguments.  

His overall argument is that physical statism does not have any justification, whether 
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from science or epistemology.  Because of this, Humean Supervenience seems 

unmotivated, or perhaps motivated by a science that went out of style a long time ago.  

But I believe that Humean supervenience and physical statism are motivated by science 

and epistemology, and believe I have show as much in this chapter.  
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3. Analogical Reasoning and the Rotating Homogenous 
Disc 

Humean Supervenience (HS hereafter) is a metaphysical theory about what 

exists at the most basic level of the universe.  According to HS, all that exists are point-

instantiated intrinsic properties.  Everything else in the world supervenes on this base.  

So it has to be that all higher level physical and metaphysical objects and facts are 

dependent on this base.  The rotating homogenous disc argument (RDA) is a specific 

counterexample designed to undermine the Humean’s view.  It does so by claiming that 

the Humean’s metaphysic is not robust enough to explain certain phenomena in the 

world.  This problem is usually illuminated by showing that there are two possible 

worlds that are obviously different, but that the Humean cannot distinguish.  In this 

paper, I examine the rotating homogenous disc argument, and propose a new solution 

to the problem.  Following Callender (2001), I propose that we take seriously an analogy 

between Humean Supervenience and relationism.  The RDA appears to have a lot in 

common with arguments against relationism.  I examine one of the major arguments for 

substantivalism, Newton’s bucket argument, and expose the similarities between it and 

the RDA.1  If we take this analogy seriously, it provides us with an interesting new way 

to see the problem, and sheds light on a response the Humean can give.  I find one major 

                                                   

1 Callender (2001) does something similar. He looks at an analogy between Kant’s hand argument and RDA.  

I will not talk directly about his argument.  I believe my point is substantially different, though he deserves 

credit for the seed of my argument. 
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difference between the arguments, and claim that the Lewisian’s answer to the RDA lies 

in this space.  The Lewisian should claim that the two worlds in the RDA are, in fact, the 

same world.  Objections to this theory are then addressed.  

3.1 The Rotating Homogenous Disc and Humean Supervenience 

Kripke was the first to propose the problem of the rotating homogenous disc.  

The thought experiment goes as such: imagine two distinct and separate worlds.  In each 

world, there is nothing but a disc made of homogenous matter.  In one world, the disc is 

spinning and in the other world, the disc is still.  That is, there are two worlds, exactly 

alike in their local qualities, but in one the disc is spinning and in the other the disc is 

still.  According to Kripke, whether the disc is spinning or not is a feature of the world 

that does not supervene on the arrangement of local qualities.  With only the resources 

of HS it seems there is no way to tell which world is which.  We are left with an 

inadequate description of the world, so HS must be wrong. 

There are many ways to illuminate the RDA problem.  One is to see it as a 

problem of persistence conditions.  Since the Lewisian has such a sparse metaphysic, 

there is not enough in the world to build persistence conditions on.  A Lewisian theory 

of persistence uses causal lines of connection to establish persistence.  A thing persists 

over time in so much as it is connected by a line of causal connection over time.  A chair 

at time t1 is the same chair at time t2 only if it is connected by a line of causal connection.  

We find these lines of causal connection by looking at similarity relations over time.  A 
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thing that is most similar to itself over time is, in fact, itself.  At any given time on the 

planet, I am most similar and share a causal history with myself at previous times.  This 

is how we can establish persistence.  Consider again the rotating homogenous disc.  It, 

no doubt, remains the same thing over time.  This is trivially true because there is 

nothing else in the world, so it will always hold a similarity relation with itself.  But how 

can we tell if it is rotating?  How can the Lewisian normally distinguish rotation?  The 

Lewisian can normally distinguish rotation by tracing the spacetime positions of one 

object with respect to another object.  The spacetime worm of a spinning object will map 

a helical line in spacetime while a still one will map a straight line.  But we can only see 

the difference in these lines if we have something beside the whole disc to pin similarity 

to. This will not work for the Lewisian in the RDA case, given his sparse metaphysics 

and the fact that he has nothing in the world to pin similarity relations to besides the 

whole disc.  And we can’t tell if the whole disc is spinning because there is nothing else 

in the world to compare the line of continuity to.  Here we have two options.  Either the 

Humean needs something other than the disc in the world, so one can tell if the disc is 

moving or not in relation to the other object.  Another option is to have different parts of 

the disc have different properties that we can trace over time using causal and similarity 

relations.  In the next chapter, we will look at a way to do using velocity vectors.  In this 

chapter, we will leave aside velocity vectors and look at another way the Humean can 
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respond to the argument.  But the basic objection is that the Lewisian, with his sparse 

metaphysics, cannot tell if the disc is spinning or not.       

3.2 Relationism and Substantivalism 

 The debate between relationism and substantivalism has its origins in a 

debate between Leibniz and Newton (or Clarke, writing to represent Newton’s views).  

Relationism is the theory that space is nothing more than a mathematical description of 

the spatial relationship between objects.  There is nothing that is space; it is simply a 

container that holds the physical objects.  It has no causal power itself, and there is no 

beginning or end to it outside the limits imposed by the placement of physical objects.  

According to the relationist, if there are no material objects, then there is no space, as 

space is just the numerical relations between objects.  This can be contrasted to 

substantivalism, the view that space is a real and physical thing independent of the 

matter that is in that space.  So even if the world lacked material objects, there would 

still be space.  Space has causal power, and being in one place is different than being in 

another place.  We could, in theory, impose a coordinate grid on space and name each 

place.  Each place is distinct, and the place (1, 3) is different than the place (1, 4).  So 

when an object moves, it moves into a different space.  By contrast, when an object 

moves in a relational world, all that changes are the spatial relations between objects.  

That is, if two things are 3 units away from each other, and one starts to accelerate in the 

opposite direction, then they will be 4 units away from each other.  This is not to say 
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they are in different spaces, just that the relations between the objects have changed.  

Clarke and Leibniz famously debated the advantages and problems of these two 

theories in the Leibniz-Clarke correspondence.  Leibniz was a defender of relationism; 

Newton was a defender of substantivalism.  

 Both of these theories have their problems.  Substantivalism is a robust theory 

that posits spacetime to be a real, matter-independent thing, but one that we have no 

direct access to.  We do not detect it in the way we detect tables and chairs (by directly 

perceiving them), but rather in the way we detect theoretical objects, in that we see its 

effects in the world.  It seems that we have no direct access to it, which can be a problem 

for something this deep in one’s ontology.   

Relationism, on the other hand, has a different set of problems.  Its trouble stems 

from the fact that it is a rather sparse theory.  Most philosophers agree that we should 

keep our theories as simple and sparse as possible, but only in so much as they can 

account for all the data.  The arguments against relationism all stem from the idea that 

relationism is too sparse.  The claim is that there is data, or differences in the world, that 

the relationist cannot make sense of.  These things include rotating buckets, globes and 

lonely hands.   Since there are things in the world the relationist cannot understand, his 
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metaphysics must be lacking in an important way, in that it is not robust enough to 

account for the normal behavior of material objects.2 

3.3 Objections against Relationism 

 There are a few major objections against relationism that I will be 

concentrating on in this chapter.  I will discuss Clarke’s objection of shifting worlds, 

Kant’s hand objection, and Newton’s bucket experiment.  Along with each argument, I 

will present the most common relationist responses. 

3.3.1 Shifting Worlds 

In his famous correspondence with Leibniz, Clarke brings up the shifting world 

objection. (Huggett 1999, 149)  Imagine there is a world with just three particles.  They 

all stand in certain spatial relations to each other.  For example, particle A is 3 units from 

particle B, particle B is 4 units from particle C, and particle C is 5 units from particle A.  

Now, says Clarke, we can move this whole set of particles 3 feet to the right.  We 

preserve all of the spatial relations between them, i.e. particle A is still 3 units from 

particle B, particle B is still 4 units from particle C, and particle C is still 5 units from 

particle A, but they are all shifted three feet to the right.   

                                                   

2 Just to be clear, I am not taking a stand on the spacetime debate in this paper.  It is by no means meant to 

be a defense of relationism. Instead, it is meant to be an examination of the relationship and similarities 

between Humean Supervenience and relationism.  And I intend to use that relationship to defend HS 

against some difficult objections.  I make no claim to do the same for relationism. 
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Clarke thought that this is a different possible world from the unshifted world 

we were discussing.  So we have two possible worlds, but to the relationist they look 

exactly the same.  Because all that matters is that the internal spatial relations between 

objects are preserved, he can’t tell them apart.  And if he can’t tell these two worlds 

apart, then there must be something wrong with his metaphysical theory.  It is too weak 

to make distinctions that we think it should make.  Therefore, it cannot provide a full 

description of these worlds, and we should reject it as a metaphysical theory of our 

world.  

The relationist’s response to this objection is very straightforward.  Since there is 

no difference between these two worlds, they are actually the same world.  Leibniz 

responded in this way, with some dependence on theological reasoning.  Today, this 

argument is known as the Leibniz shift argument, and is commonly used as an 

argument against substantivalism.  The claim is that the substantivalist posits a 

difference between these two worlds where there are no real differences.  Whether this 

works as an argument against substantivalism is irrelevant to this paper, but it seems the 

relationist can give this ‘no difference’ response and escape the objection completely. 

3.3.2 Kant’s hand argument   

The next objection to relationism I will discuss comes from Kant (1768).  Kant 

also tried to show that relationism was not sufficient to understand our world.  To do 

this, he also came up with a thought experiment that proves that the relationist’s theory 
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is too weak to understand our world.  We start with an empty world.  Then, a hand is 

added.  Now we have a hand in an otherwise empty world.  What sort of hand is it, a 

right or a left hand?  It has to be one or the other, according to Kant, and since hands are 

enantiomorphic it cannot be both.  No amount of normal changes can transform a left 

hand into a right hand.  So it has to be one or the other, and it cannot be both.  But the 

relationist can’t tell the difference.  If there is no other asymmetric thing in the world, 

then there is no difference between a right and a left hand.  After all, there are no 

internal differences in the relations between a right and left hand.  So, once again, it 

appears that the relationist’s view of space is found lacking.  He is unable to distinguish 

these two worlds using only the apparatus of relationism, so relationism must be lacking 

some important feature. (Huggett 1999,  204-5)    

Most relationists respond to this problem by saying that there actually is no fact 

of the matter.  This is another example of a ‘no difference’ response.  The hand is not a 

right hand or a left hand, it is just a hand.  ‘Left’ and ‘right’ have no meaning in an 

otherwise empty world.  Here, Kant can push the relationist to create further trouble.  

First of all, what does a hand look like that is neither right nor left?  This is an odd sort of 

thing and an unintuitive consequence of the relationist view.  But Kant can do better. 

Perhaps there is no fact of the matter in an empty world, but if you add an asymmetrical 

object to the world, then the hand will have to be a right or a left hand.  For instance, if 

we introduce a right-handed glove in to the world, it will either fit the hand, or it will 
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not.  If it does, then we have a right hand, and if it does not, then we had a left hand the 

whole time.  Now, adding in a glove should not have changed the metaphysical status of 

the hand, and yet it seems to have done just that.  Either this glove has amazing powers, 

or relationism is wrong.  So relationism must be wrong, as it does not adequately 

account for this world.  Again, it is too sparse of a theory to make sense of our world.   

The most straightforward way for the relationist to respond to this objection is to 

say that there is still no fact of the matter as to whether the hand or the glove is right or 

left handed.  It is true that the glove will either fit or not, but that does not mean that the 

glove or the hand has to have an orientation.  It just means that they share enough 

internal relations that they can fit.  We can continue to introduce other handed things 

into the world, and then we can see the difference between right and left handed things.  

Then we can name one orientation ‘right’ and one orientation ‘left’.  But the fact of the 

matter is that the lone hand is neither a right nor a left, and the glove introduced into the 

world is neither a right nor a left.  If this is the case, then the relationist has nothing t fear 

from Kant’s hand argument.   There are many other responses the relationist can give, 

and one is to question the legitimacy of counterfactuals like the one above.  This will 

foreshadow some responses the Humean can give to similar counterfactuals in the RDA 

case.   
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3.3.3 Newton’s Bucket 

The last objection to relationism that I will discuss is Newton’s bucket example.  

Newton’s bucket is another famous objection against relationism.  And it follows the 

same basic pattern we have seen with these other objections, in that it posits something 

in it the world that the relationist cannot understand or explain.  In Newton’s case, it is a 

rotating bucket filled with water.  There is a bucket in an otherwise empty world, and 

the bucket starts to spin.  As it starts to spin, the water is displaced.  The water begins to 

spin as well, but at a different rate than the bucket.  Eventually, they move at the same 

rate, and the water begins to form a convex shape at its surface, as compared to the 

bucket.  Now the bucket and the water are at rest with respect to each other (though 

they are both still spinning), but the water still retains its odd shape.  So given only the 

spare mechanics of relationism, we cannot make sense of the shape of the water.  Since 

the bucket and the water are at rest with relation to each other (there are no changing 

relations) what can explain the water’s odd shape?  Newton claims that only absolute 

space can account for the physical facts in this case. (Huggett 1999, 138)  Newton has 

been taken to task by many authors (e.g. Hacking 1975, Nagel 1961, and Reichenbach 

1957) over this final step in the argument.  But his positive argument is not at stake here.  

Rather, it is his argument against relationism that is under consideration.  Newton’s 

claim is that relationism is not robust enough to provide an explanation for the water’s 

behavior.   
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The most common response to Newton’s argument is Mach’s fixed star answer.  

Mach claimed that the bucket was rotating with respect to something, and that 

something was the fixed stars.3 (Huggett 1999, 183)  So Newton and Mach agree that the 

water is rotating with respect to something, where that something is different for each of 

them.  Newton thought it was absolute space and Mach thought it was the fixed stars.  

Modern relationists respond in a similar fashion, by claiming there is something the 

water is rotating with relation to but that it is not absolute space.   

3.4 The similarities between the objections  

So the major objections to relationism seem to depend on various authors 

proving that there are phenomena in the world that the relationist cannot account for, 

given only the tools of relationism.  Consider again the RDA objection.  We have near-

empty worlds with the same homogenous object in both.  In one, the disc is spinning, 

and in the other it is not.  The problem is that the Humean cannot tell the difference 

between these worlds.  That is, he does not have the resources to tell us which world has 

the rotating disc and which has the still disc.     

There are a few important similarities between the arguments against relationism 

and the argument against HS that I will draw on to make this analogy.  As described, 

often these experiments challenge you to consider a world that is empty except for the 

one thing that we are concerned with in the debate (the Leibnitz shift arguments are the 

                                                   

3 If the world is empty and there are no fixed stars, it’s not clear how to make sense of rotation. 
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exception).  This is a very artificial world, one very far from our own.  Exactly how much 

these very far away worlds are supposed to teach us is unclear.  Possible worlds often 

serve a valuable purpose of helping us to parse out intuitions.  It is questionable whether 

this is still effective when the world in question is so far from our own.  In all of these 

examples, we are supposed to consult our intuitions about what is true in these far away 

worlds.  Can we really have reliable intuitions on these topics? 

Also, all the arguments depend on the intuition that left is fundamentally 

different from right, that here is fundamentally different from there and that spinning is 

fundamentally different from remaining still.  Again, these are intuitions the 

substantivalist and the anti-Humean are depending on for the arguments to work.  This 

also may be a place for resistance, as we have seen with the shift argument, where the 

relationist denies that ‘there’ is different from ‘here’. 

3.5 Similarities between Newton’s Bucket and RDA    

I will be concentrating on Newton’s bucket objection and its relationship to the 

RDA.  Superficially, these two arguments have the most in common.  Consider the 

similarities in these two presentations.  A classic explanation of the bucket experiment 

comes from Hacking (1975), and illuminates nicely the similarities between the RDA and 

the bucket argument.   

‚In Principia, we are to imagine a universe with nothing in it but a bucket of water 

that starts to spin.  This hypothesis can make no sense to a relativist, yet we know 

what would happen if it were true.  Although the ‚spin‛ would not be visible, the 

water would gradually start to rise up the side of the bucket.  Hence, even if there 
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were nothing else in the world, there would be a difference between spin and rest, 

and so, said Newton, relativism is refuted.‛ (Hacking 1975, 249)   

A classic explanation of the RDA experiment comes from Butterfield (2006):  

‚This problem is made vivid by urging that the perdurantist cannot distinguish 

two possibilities that, the argument alleges, must be distinguished. One main 

example, on which I will focus, is the case of a rigid disc made of homogeneous 

matter that is stationary and a duplicate disc (rigid and congruent to, made of the 

same homogeneous material as, at the same temperature as, etc. the first) that is 

rotating about the axis through its centre.‛ (Butterfield 2006, 4) 

When presented together, the similarities between these arguments become 

apparent.  For one, they are both about rotation, in that they claim that their opponents 

cannot make sense of rotation in a certain way.  In the RDA, the Lewisian cannot 

distinguish rotation and non-rotation.  In the bucket experiment, the relationist cannot 

explain the effects of rotation because there is nothing the bucket or the water is rotating 

with respect to.  So it seems in both cases that rotation is deeper that just relations. 

They also are both near-empty worlds that are very different from our own in 

important ways.  In the RDA world, there is homogenous matter.  As far as we know, 

matter in our world is not homogenous, though it is certainly possible.  So this world 

has very different properties from our own.  Also, neither thought experiment explains 

how things are set into motion in these empty worlds.  If there is nothing else in the 

world, how does the disc begin to spin?  Has it always been spinning?  These questions 

are left unanswered.  The similarities between these arguments being clear, I now move 

on to discuss a problem with the analogy. 
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3.6 A Disanalogy between the bucket argument and the RDA 

 Having highlighted the similarities, I will now say how these arguments are 

different in one important way.  The main difference is the physical theories in play in 

the arguments.  In Newton’s bucket argument, there is a well-developed and well-

verified physical theory working in the background, Newtonian physics.  (Callender 

2001, 31)   Newton could explain why the water behaved the way it did.  Of course, 

Newton’s argument depends on Newtonian mechanics, which we now know is wrong.  

Nonetheless, his argument depended on the best physics of the day, and he cannot be 

faulted for failing to foresee the rise of relativity. The same is not true in the RDA.  The 

RDA does not presuppose any sort of physical theory.  I claim that the RDA, as put forth 

by modern critics of HS, is inconsistent with modern physics in a number of ways. 

Why is the RDA inconsistent with modern physics?  Because the RDA denies all 

of the normal effects we see of rotation.  When things rotate in the real world, there are 

effects in the world.  In general relativity, when objects rotate, they drag their frames 

with them.  As an analogy, consider a ball spinning in a swimming pool.  When the ball 

spins, the water around the ball is displaced in such a way that the water around the ball 

also starts to rotate in a sort of whirlpool.  This is what happens in general relativity as 

well, in that the inertial frame (which is not really inertial because the object is rotating) 

drags behind the rotating object in a whirlpool manner.  So if something were to enter 

this space, it would enter the inertial frame of the rotating disc, and it would be easy to 
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tell if the object were rotating.  Even without an object entering into the space around the 

rotating disc, a dragging frame would give away the object’s rotation, as it changes the 

shape of the spacetime around it. (Misner, Thorne and Wheeler 1973, 1117-1121) 

The bucket example suggests another effect of rotation that is commonly seen in 

the physical world.  The water changes shape when it is in motion.  The same would be 

true of the material that makes up the disc, homogenous or not.  If the disc were 

rotating, the disc would stretch out away from the center of the circle.  Consider a 

spinning ball of pizza dough.  As the pizza maker spins the dough, it stretches out away 

from the center.  This would also be true of the RDA.  Its matter would stretch out away 

from its center point, and this physical effect would reflect its rotation.   

These are just two of the most common effects of rotation that we see in our 

world.  The RDA defender has to deny that all of these things happen.  If there were 

frame dragging or matter displacement due to rotation, then the Lewisian could in fact 

distinguish rotation.  There would be a difference in the local qualities of the world, 

which are perfectly respectable Humean differences.  So, the big difference between the 

RDA and Newton’s bucket is the role physics plays in the theory.  The RDA denies 

many physical facts we commonly see in the world.  Newton does no such thing.  And 

this, I believe, is why the bucket argument is a far better argument than the RDA.  So 

what is a Humean to do, what should he say about the RDA?  He should look back to 

the other arguments against relationism and use them to guide his thought. 
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3.7 New Directions using these Analogies 

This major disanalogy exposed, I propose a way for the Humean to escape the 

RDA problem.  I suggest that the Lewisian look to the relationist for help.  If we look at 

how the relationist answers the objections against him, we may be able to get some help 

for the Humean.  So we should start by reexamining how the relationist responds to the 

objections against him from the Leibniz shift argument, the hand argument, and the 

bucket argument.    

A straightforward way for a relationist to respond to Kant’s argument (though 

not necessarily correct) is to say that there is actually no difference between the worlds.  

As long as these worlds are otherwise empty, there is no reason to distinguish between 

them.  In fact, they are the same possible world.  This was Leibniz’s response to Clarke’s 

shifting world argument as well.  He denied that there was any difference between the 

worlds.  The fact that we move things over three feet is meaningless in a world where 

there are no absolute locations.  So these are, in fact, the same world.     

Perhaps we can respond to the rotating disc argument in the same way.  The two 

worlds, one with a rotating disc and one with a stationary disc are two descriptions of 

the same possible world.  As long as nothing else is introduced, there is no difference 

between them.  This response for the Humean is motivated by more than these 

analogies.  It is motivated by the RDA’s complete denial of normal physical behavior.  If 

the RDA defender denies all of the rotational effects we normally see in our physics, 
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then we have indeed gotten very far from our own world.  The physical systems in these 

worlds are so far removed from our own, as to be completely irrelevant to our own.  Not 

only are these worlds very far away, they also don’t make proper sense of rotation.  In 

fact, it’s not clear what rotation even means in these worlds.  It is certainly nothing like 

what we mean by rotation in our world.  Rotation in this case must be completely 

intrinsic to the object, and not have any normal rotational effects on any other objects.  

So why posit rotation at all?  The response I am suggesting is that we should deny there 

is rotation in either of the homogenous disc worlds.  They are the same world.  Notice 

(just as in the Kantian case) once something else is introduced into the world, this 

response will not work. But this is just as it should be.  If there were something else in 

the world (a spot of paint on the disc) then they would be different possible worlds. 

3.8 Objections 

There is one immediately apparent problem with using this approach for the disc 

argument, and it is similar to the problems faced when using this response in arguments 

against relationism.  Perhaps one can make sense of the claim that the two worlds are 

actually the same. However, just as in the Kantian case, counterfactuals can present 

problems for this solution.  Recall that the relationist responds to the Kantian by saying 

that the hand is neither right nor left-handed.  The Kantian response is to present the 

relationist with the glove counterfactual ‘If we were to introduce a glove into the world, 

it would either fit or not’.  It seems true that if we introduce a handed glove into Kant’s 
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handed world, it will either fit or it will not.  If that counterfactual is true, then the claim 

is that the hand must be either a right or left.4  We can do something similar with the 

rotating disc argument, as the argument depends on the homogeneity of the disc.  If the 

Humean claims that the two worlds are identical, his opponent simply suggests that we 

put a dot of wet paint on the disc.  If the disc is rotating, the dot will rotate and the paint 

will smear or streak.  If the disc is still, then the dot will remain still.  If there is a dot on 

the disc, then we will be able to trace it over time and tell whether it is rotating or not.  

So the counterfactual: ‘If we put a dot on the disc, it will either remain still or it will not’ 

needs to be accounted for.  If this counterfactual is true (and intuitively it does seem 

true) then there must be a fact of the matter about whether the disc is spinning before 

the dot is added.  This seems to be an obvious problem with advocating this sort of 

solution.   

3.8.1 Dealing with counterfactuals 

There are two ways to answers this sort of objection, which I will look at in turn.  

One is to use the unique resources of the Humean to make sense of the dot on the disc.  

If the dot is in the world, or if the ability to put the dot is in the world, then it would 

surely be in the best system of the world.  This will draw on a Humean account of laws 

to justify the answer.  The other option is to say that we have no idea what the dot will 

                                                   

4 I don’t think this argument works.  The relationist is free to agree with the counterfactual, and yet think 

that the hand and glove are neither left-handed nor right-handed. I just think the similarity of the  

arguments structures is interesting. 
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do. I have already shown that the RDA ignores much of the normal physics we see in 

the world.  Why are we to think that these aspects of rotation will hold?   

To use the first strategy, the Lewisian has access to a theory of lawhood that 

solves this problem quite well.  The laws are determined by the best combination of 

generalizations gleaned from the physical facts.  If the physical facts include a rotating 

dot on the disc, then the laws would (presumably) include the fact that the disc is 

rotating.  If there is no dot and we counterfactually introduce one, then there are no facts 

to help us determine whether it will stay still or not.  It also depends on how we choose 

to evaluate counterfactuals.  If we hold the laws of nature constant, then this is not a 

problem for the Lewisian.  Because the laws supervene on the basic facts, if there is 

rotation occurring in the Humean base, then there will be rotation in the laws.  If we 

don’t hold the laws constant, then we are evaluating very different counterfactuals.  

(Callender 2001, 39)  The question becomes much less interesting when the 

counterfactual is something like: ‘If you put a dot on this disc, and the laws of nature 

were different, then the dot would spin.’  There does not seem to be a good way to 

respond to this counterfactual.  This might sound troubling, but I think the Humean 

should embrace the fact that they have no response for this counterfactual.  Denying that 

the counterfactual has a response makes it more plausible that the worlds are the same.  

There is a related counterfactual that might cause trouble as well: ‘If there had been a 

dot on the disc, it would either be rotating or still.’  Again, this is easily solved using a 
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Lewisian theory of lawhood.  If there were a dot on the disc, then that fact would have 

been included in the description of the world from the beginning.  This is especially true 

in the near-empty worlds we are talking about in these thought experiments.  In these 

worlds, it is very possible that all the facts about the world are laws. That means that 

any counterfactual we are asked to evaluate is actually a counterlegal.  If we are talking 

about a world with only a few laws, it becomes very hard to evaluate counterlegals, as 

we have very little information to use.   

The other option is to say that we have no idea whether the counterfactual is true 

in that world.  This world is very far from our own, and the rotation that occurs in that 

world is not rotation as we normally understand it.  So there is no way to know whether 

the dot would even spin if it were put on the disc.  Since we’ve lost so many of the other 

effects of rotation, why assume that this one effect (if I put something on a rotating 

object, it will rotate as well) remains true?  It seems we cannot have reliable intuitions 

about worlds like this.  And that is not because Humean Supervenience is lacking 

something; it is because the RDA is a poorly developed argument against HS.  

3.9 Conclusion 

We have looked at some similarities between Humean Supervenience and 

relationism.  Though these theories have little to do with each other, arguments against 

them appear to display some similarities.  Namely, the arguments focus on the theories 

not having enough content to explain things that either exist in the world or that could 
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exist in the world.  Because of this, I suggested that we take seriously an analogy 

between Newton’s bucket argument and the rotating homogenous disc argument.  

Though these are arguments for unrelated theories (or against unrelated theories) I 

believe the Humean can use some of the tools of the relationist responses.  I also expose 

a disanalogy between the bucket experiment and the RDA.  This disanalogy exposes 

why Newton’s bucket experiment is a much better structured argument than the RDA.  

The disanalogy also leads us to an interesting and effective solution to RDA. 

4. The Rotating Homogenous Disc and Velocity Vectors 

David Lewis’s theory of Humean Supervenience has been a topic of serious 

metaphysical debate in recent years.  In this paper, I seek to quickly describe the theory 

and then defend it from a well-known objection.  My response relies on an updated 

understanding of the nature of velocity and velocity vectors.   

Humean Supervenience is the theory that everything supervenes on the local 

arrangement of qualities.  All there is in the world are qualities with extrinsic distance 

relations.  All else supervenes on this base, including motion, persistence and all middle 

size physical objects, from rotating discs to elephants.  The problem of the rotating 

homogenous disc purports to expose a weakness in the Humean’s worldview.  The 

claim is that the local arrangement of qualities is not enough to understand our world 

fully. If the criticism is right, then there are times that the Humean cannot distinguish an 

object in motion from an object at rest. And if the Humean cannot make these simple 
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distinctions, then there is something lacking in his view.  In this paper, I seek to clarify 

the problem, examine some previous responses given in the HS literature, and propose a 

novel solution that not only solves the RHD problem, but that provides the Humean 

with a tool that will be helpful for many other cases, including commonplace 

considerations of motion and inertia.  To this end, I propose a new way of looking at 

velocity vectors that is friendly to a Humean worldview.  I claim that most Humeans 

already have (perhaps unknowingly) a commitment to point-instantiated vectors, and so 

they should be comfortable relying on these vectors to solve the RHD problem. 

Kripke was the first to present the problem of the rotating homogenous disc with 

the following thought experiment: imagine there is nothing in a world but a disc made 

of non-atomistic homogenous matter.  According to Kripke, whether the disc is spinning 

or not is a feature of the world that does not supervene on the arrangement of local 

qualities.  That is, there are two near-empty worlds, exactly alike in their local qualities, 

but in one the disc is spinning and in the other the disc is at rest.  The problem is that 

with only the resources of HS, there is no way to distinguish these two worlds, as they 

are, ex hypothesi, exactly the same in their local properties.  Using only the resources of 

local qualities, it seems that we are left with an inadequate description of the world in 

that we can’t tell a rotating disc from a stationary disc. 
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4.1 Why the Humean has a problem 

In the Humean world, all there is in the world are points with local, intrinsic 

qualities.  Everything supervenes on this base.  Supervenience, in this context, means 

that we cannot have a change in the higher level properties without having a change in 

the lower level properties.  For example, the image of a photograph supervenes on the 

properties of the pixels that make up that image.  The image cannot change, say from 

red to yellow, without a change in the individual pixels.  So the image supervenes on the 

properties of the pixels.  The Humean believes that all there is in the world are points 

with local qualities, and everything supervenes on this base.  So we can’t have a change 

in higher-level objects without a change in the lower level properties.  The Humean base 

contains only point-instantiated properties, so to have a change in a higher-level 

property, we have to have a change in the base.  Now, we turn to how this theory 

functions in the world.   

First we have to look at how the Humean normally addresses problems of 

persistence.  Lewis himself provides the best theory of Humean persistence.  Things 

persist through their temporal parts, and these parts are connected by causal continuity 

and similarity.  Consider how one can progress from an infant to an adult, and still be 

the same person.  The properties one has as an infant are quite different than the 

properties one has as an adult.  How can the same thing have different properties at 

different times?  Temporal parts provide a convincing answer to this question.  The 
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thing itself does not possess these properties, but the different temporal parts of this 

thing do.  Objects are nothing more than a merelogical sum of temporal parts.  So how 

can the Humean connect these temporal parts of a person in the correct way?  How can 

we tell which infant is connected to Harpo Marx and which infant is connected to 

Groucho Marx?  Lewis tells us that the lines of continuity are drawn by lines of causal 

connection and similarity.  A temporal part that is close in time to another temporal part 

of the same entity will be very similar.  This is why we do not think that a temporal part 

of Karl Marx is correctly related to a temporal part of Harpo Marx.  There is too much 

dissimilarity between the parts to facilitate the right kind of relationship.  But our theory 

of temporal parts will need a little bit more than just a similarity relation.  If two things 

are very similar in all of their intrinsic properties, say two molecules of water sharing a 

Petri dish, how can the Humean demarcate between the two molecules?  The idea 

proposed by Lewis is that we depend on lines of causal continuity.  That is, the later 

temporal parts of a person or a molecule depend causally on the earlier temporal parts 

of that person or molecule.  So the adult Groucho Marx depends causally on the infant 

Groucho Marx, in a way that is not shared by temporal parts of different objects.  The 

future state of the molecule depends causally on the temporal part of the molecule that 

is now occurring, and the temporal parts of the molecule that have already occurred.    

 The Humean has a quite robust theory of persistence over time, one that depends 

on temporal parts and the lines of causal connections and similarity relations they 
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exhibit over time.5  As another example, let us look at how this theory of persistence 

would work for an atomistic non-homogeneous disc.  In this case, we trace the world 

lines of the point-instantiated properties over time.  These atoms will trace out different 

paths through spacetime given their properties and motion.  So if the atoms are rotating, 

they will trace out a helical spacetime path.  And since these are all properties the 

Humean has access to, she can determine whether an atomistic disc is rotating or not.    

The question now is how we can rely on this apparatus to solve the problem of 

the RHD.  The problem, in terms of persistence, is clear enough.  If there are no atoms in 

the disc, and the disc is homogenous, then there is no obvious way to draw the lines of 

causal connection or similarity.   No one part of the disc is more similar to itself than it is 

to another part.6  So the work of this paper is to find an intrinsic property that the 

                                                   

5 This is not to say that the Humean cannot have a different view on persistence, but I believe this to be the 

most common view among Humeans. 
6 This may not be entirely true.  There may be a ‘right side’ of the disc, or maybe a center part of the disc.  

But it is not clear what this means in an empty world with nothing but a non-atomistic homogenous disc.  

‘Right side’ of the disc with relation to what?  What sort of internal relations hold in a world of this sort?  

What different property does the center of the disc have in relation to the outside of the disc?  In any case, 

the answers to these questions are unclear. Every part of the disc is suitably related to every part of the disc 

at a later time (and there are no parts of the disc, as it is homogenous) and there are no intrinsic parts to the 

disc.  But that does not mean there are not parts of the disc.  There will still be parts, in that there is still a 

middle part of the disc, or a bottom part of the disc.  Interestingly, the use of these kinds of parts come in 

handy once we have the apparatus of velocity vectors to apply to this problem.  The vectors near the center 

of the disc have a different speed than the vectors of on the outside of the disc.  And the vectors on the right 

part of the disc have a different direction than the vectors on the left side of the disc (where right side and 

left side are not absolute terms, but are loose parts, like middle or outside of disc.)  Anyway, the point is that 

these non-intrinsic ‘parts’ can come in very useful, and are employed by the apparatus of velocity vectors.   
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Humean can use to trace causal connections over time, and to maximize similarity 

between temporal parts of the disc.    

As the above discussion brings out, homogeneity is essential to this thought 

experiment.  The disc must be homogenous.  If it were not, it would be easy to tell if it 

were spinning or not.  If, for example, there were a small slice of the disc that was 

painted red, then it would be fairly straightforward to tell if the disc was spinning or 

not.  As previously said, persistence relations are determined by causal connections 

through spatial parts.  Which spatial parts are followed by which spatial parts is 

determined by qualitative similarity.  In a totally homogenous disc there is no best way 

to trace these lines of similarity, as the whole disc is the same.  But, if we paint part of 

the disc, then one could see that the red slice changes location over time.  The red part of 

the disc is the most similar to the red part of the disc a moment later.  Even assuming 

there are no observers in this world, we can still postulate motion because we can trace 

the location of the slice over time.  If we were to graph the location of the red slice of the 

disc over time, we would see a distinctive helical shape in its spacetime worm.  If the red 

slice were at rest, or moving with any kind of constant velocity, then its spacetime worm 

would be a straight line. 

One immediate worry is where coordinates come from in our empty world.  

There are two things the Humean can say, either of which will be adequate for our 

purposes.  One is to posit absolute space.  This straightforwardly solves the problem 
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because now we have a stable coordinate system by which to tell the motion of the disc.  

Lewis explicitly leaves this route open for us in his description of Humean 

Supervenience cited earlier, where he says that the basic points in the universe may be 

matter or aether, or bits of spacetime itself. 

If we are relationists, things are a little more complicated, but there are still ways 

around it.  The best way is to accept some sort of neo-Newtonian (Galilean) relationism.  

In neo-Newtonian relationism, we accept a distance relation between non-simultaneous 

events.  That is, we can determine the movement of a thing over time.  We can compare 

the location of a thing X now to the location of thing Y in ten minutes.  Using a 

(Lewisian) notion of persistence, we can tell that thing X is in fact the same object as 

thing Y, and then we have a distance relation between them.  Importantly, with this 

apparatus, we are able to trace the movement of any given particle over time.  This 

means that we can make space-time diagrams that show the motion of the particles.  The 

main advantage these space-time diagrams provide us with is that they allow us to 

distinguish between inertial and non-inertial motion.  And circular motion is non-

inertial.  So it is easy to tell, from a space-time diagram, whether a thing is rotating or 

not.  It is not possible to tell whether something is in motion, as the diagrams for motion 

and rest are related by Leibniz transformation.  But if there is acceleration, the diagram 

allows us to tell that, no matter what coordinates we pick.  So given this minimal 

relationship (a distance relation across time) we have erased the need to choose 
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coordinates.  Or we might still need to choose coordinates, but we can choose whichever 

inertial coordinates we choose.       

The upshot of the homogeneity condition on the RHD is that the Humean has 

nothing to base similarity distinctions on.  Every part of the disc is suitably related to 

every part of the disc at a later time (and there are no parts of the disc, as it is 

homogenous).  There are no intrinsic parts to the disc. The Humean’s challenge to is find 

a suitable quality that the disc possesses that one can base qualitative similarity 

judgments on.      

4.1.1 Humean Supervenience as a contingent thesis 

I will begin with Lewis’s answer to this challenge.  In 1986 Lewis first responded 

to Kripke’s argument. (Lewis 1986,  xiii)  He found the criticism underwhelming, and 

believed he had a simple reply that would solve the problem.  He eventually rejected 

this initial response, but his thinking in this area is instructive.  Lewis claimed that HS 

was a contingent thesis.  If it describes our world, it describes it only contingently.  So it 

need not correctly describe other worlds, especially if those worlds are very different 

from ours.   

Consider again the RHD worlds.  They are both empty worlds, containing 

nothing but a single disc.  In world 1, the disc is spinning, and it world 2, the disc is not 

spinning.  These worlds with homogenous matter are quite different from our own.  We 
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do not regularly experience homogenous matter, and our world is significantly more 

complicated than these RHD worlds.  Lewis did not deny that they were possible 

worlds, but he did deny that they were close to the actual world.  Since these worlds are 

outside the inner realm of possibility, one may respond that HS does not obtain in one 

or both of these worlds.  But that says nothing about it obtaining in our world. (Lewis 

1986, xiii) Lewis defines HS as the fact that no two worlds can differ in their global 

qualities without differing in their local qualities.  It now seems we must restrict this set 

of worlds to the other worlds that are enough alike our own to sustain this relationship.  

To do this, Lewis limits these worlds to the ‘inner sphere’ of possible worlds to the 

actual world. The worlds in the inner sphere are non-alien worlds, where no natural 

properties are instantiated that are alien to the actual world.  So any world like this RHD 

world would instantiate alien properties.  For one, if it is homogenous, matter is a lot 

different than it is in our world.  Secondly, if there are two (very) sparsely populated 

worlds as described, and there is something that makes the difference between these 

worlds, then there must be something extra that motion or rotation depends on in those 

worlds.  There can’t be anything to relativize motion to, otherwise we could just use 

Mach’s answer to the rotating bucket problem (motion is relative to the fixed stars.)  So it 

has to be a lonely world, which is very far from our world. And that is fine in that world, 

but our world is not like that.  



 

65 

There are a number of reasons to be unsatisfied with this response. One is that 

we may want to leave open the possibility that HS is not a contingent thesis.  I don’t 

want to argue here that HS is necessary, just that we do not want to depend on 

contingency claims to rescue HS from an objection.     

4.1.2 Robinson’s solution 

Let us return to the problem of the RHD.  Robinson (1989), following Lewis, 

claims that lines of causal connection are what should do the real work in questions of 

persistence.  But the Humean has a problem in that, in a homogenous world, there does 

not seem to be anything to play of the role of maintaining that causal connection.   In our 

world, we can map particles over time, and say that one particle remains the same 

particle over time (even through all sorts of changes) because it has the right causal 

connection to its past and future self.  Given a non-atomistic and homogenous world, 

the Humean loses this resource.  There are no longer particles he can map over time, and 

this is the serious trouble.  The most obvious way to track motion in a spinning disc is to 

trace the worldline of each particle.  If that worldline is straight, then the particle has a 

constant motion, and so not spinning.  If the worldline is helical, then the particle has 

circular motion.  And so the Humean has no problem picking out motion in the actual 

world.  He simply has to look at the worldline of particles in the world, and he can 

immediately tell whether they have circular motion or not. 
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Take away atoms, and the Humean is in trouble.  Persistence conditions are 

dependent on the propagation of atoms (and bigger size pieces of matter) over time.  In 

the RHD world, there are no particles to trace over time, but there still needs to be 

something to trace over time.  The essential problem here is the homogeneity of the disc.  

If the disc non-atomistic, but still heterogeneous, the Humean retains his apparatus for 

persistence conditions, and therefore can tell if the disc is rotating or not.  But, if the disc 

is homogenous, then there is nothing intrinsic to distinguish one part from another and 

therefore nothing to base similarity on over time, and so no way to meet the conditions 

for persistence over time below the level of the whole disc.  

Robinson proposes that we use velocity vectors for just this job.  Vectors create 

the causal connections that the Humean needs to have persistence of homogenous 

objects.  Since there are no points to follow over time, the Humean can now follow the 

vectors over time.  That is, we posit that there are qualities of matter that track the 

motion of matter.  Recall that, for the Humean, qualities are perfectly natural intrinsic 

properties. So Robinson proposes that matter has its motion intrinsically, at each point.  

This leads to two interesting conclusions: that velocity is a local property, and that 

velocity is an intrinsic property.  But, according to Robinson, the story is not this simple.  

These velocity vectors are ‚quasi-qualities correlating exactly with the velocity of 

material motion‛(Robinson 1989, 407).  By this he means vectors associated with the 

motion of matter are considered to be qualities of some sort. The lines of causal 
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connection allow us to plot the lines of material persistence.  These lines of material 

persistence will be either helical or straight depending on the motion of the matter.  

They also determine the direction of propagation of other material properties, 

and this is why they are quasi-qualities.  If they had only causal influence over their own 

propagation, they would not be interesting.  Instead, they determine the direction of 

propagation of the whole bundle of qualities instantiated at any given point. ‚The 

direction in which matter moves, must be the direction of this process of propagation.‛ 

(Robinson 1989, 407) For example, (in an atomistic world) we want to trace the 

movement of a certain particle.  We determine the intrinsic qualities of that particle 

(mass, charge, spin, etc) and then use another of its intrinsic properties, namely the 

velocity vector that point instantiates, to determine the motion of a particle (specifically 

whether it is in motion or not).   

The same sort of method can be used in our homogenous matter world.  Now 

there is no specific bundle of qualities to follow (as the matter is homogenous, so the 

intrinsic qualities would be the same at every point) and more importantly, there are no 

points to follow, as matter is not instantiated at points.  But, velocity vectors will be 

instantiated through the whole disc.  So each point on the circle has the quasi-quality of 

being the home of a velocity vector with a certain magnitude.  And, according to 

Robinson, these vectors are actually responsible for the motion of the points.  The 

motion of the disc supervenes on the motion of each point.  We have now changed what 
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we mean by ‘point’.  Points are not atomistic (they can’t be in this world); here they just 

mean any place a vector is instantiated. 

Robinson claims that this does not pervert the meaning of quality because these 

vectors are not simply the representation of motion; instead they are causally efficacious.  

Matter has its motion intrinsically.  The vector at each given location points to where 

that matter will be at the next moment.  As should be apparant, this is a rough statement 

of the idea.  We don’t want to assume discrete time, and we have to allow that the vector 

will not always point to the right place (if, say, the matter collides with something else).  

Robinson’s view sounds like a great solution to the Humean’s problem.  We have point-

instantiated velocity vectors and these vectors are intrinsic qualities of the points at 

which they are instantiated.  But trouble lies ahead.  Robinson thinks that in order to 

properly develop this view, we have to reconcile it with our notion of velocity as 

essentially relational.  He thinks velocity cannot be seen as a purely intrinsic 

phenomenon.  Direction is essentially not a local matter.  Velocity vectors point from 

something to something else, or at least away from something.  Velocity is defined as 

distance over time, so is essentially a non-local matter.  Because of these considerations, 

Robinson takes the view that velocity vectors are not qualities (as qualities in Lewis’s 

sense have to be local), but that they are quasi-qualities.  They are like qualities, but are 

non-local, so we can say they are almost qualities.  I think that Robinson’s suggestion 

can be developed into the right kind of Humean response.  But having a non-local 
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property fulfill the role of a quality (even if you call it a quasi-quality) corrupts the 

original intent of HS in a severe way.  

I find Robinson’s view unsatisfactory because I find quasi-qualities problematic.  

What exactly is a quasi-quality?  If sounds as if Robinson takes it to mean something that 

you want to be a quality, but is not.  And once we start allowing quasi-qualities, does it 

corrupt the original meaning and intention of HS?  I believe so.  I think that Robinson’s 

solution works, but that it gives up too much. The Humean can do better.   Robinson 

has, to a degree, rescued the Humean from this objection. We have preserved the spirit 

of HS, though perhaps not the letter.  The reason for the disconnect is the problem of 

vectors being quasi-qualities.  If we could claim that vectors were qualities simplicitor, 

then we could preserve the actual letter of HS.   

In the next section, I propose a stronger Humean response to the RHD problem.  

Robinson’s idea has merit, but I think we can elevate velocity vectors to the status of 

qualities without corrupting the meaning of ‘velocity’ or ‘quality’.  I will also provide 

independent motivation for thinking that velocity vectors are qualities.  

4.2 A Stronger Humean Response  

Instead of postulating vectors as quasi-qualities, I propose that we take a closer 

look at vectors and how a conception of vectors (as local qualities) is actually an idea 

that has been around for a long time.  I claim that not only should the Humean accept 
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vectors as local qualities, but that he already has within the confines of classical physics.   

To make sense of any sort of physical field, be it electromagnetic or quantum gravity, the 

Humean will need vectors.     

But there is an obvious worry about seeing vectors as qualities, as Robinson 

pointed out.  That is, they have to be instantiated at a point.  Can a vector be instantiated 

at a point?  Traditionally, vectors are not thought of as local properties.  Vectors point to 

something.  That is, the velocity vector of a ball sliding down a ramp points toward the 

bottom of the ramp, with the magnitude of the vector being determined by the speed of 

the ball.  If the vector has to point somewhere, doesn’t that make velocity a non-local, 

relational property?  Or consider some notions of the concept of velocity.  In elementary 

physics classes, students are often taught that speed is the distance covered divided by 

the time taken.  Distance is a relational concept that expresses the amount of space 

between two objects.  You cannot have a distance instantiated at a point.   

My proposal requires that we think about velocity differently than elementary 

physics students.  As it turns out, there is a long history of thinking that this sort of 

understanding of velocity is wrong. This is a problem that goes back to Zeno’s 

paradoxes.  Zeno’s paradox of the arrow illustrates that there is something wrong with 

our commonsense notions of motion.  There is no instant where the arrow is in motion, 

so how can we say the arrow is in motion?  Of course, there are modern solutions to 

Zeno’s paradox.  Most involve mathematical conceptions of limits, and reconciling 
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infinite distance with finite times.  I propose that Zeno makes us reconsider our common 

notions of motion.  I do not deny that there are acceptable answers to these paradoxes, 

but rather that there are other possible responses as well, based on the theory of motion 

we choose to employ.  I propose the Humean has to dig in his heels and claim that the 

arrow has velocity at each instantaneous point in its flight.  That is, there is a velocity 

vector instantiated at each point in the arrow’s flight.  Velocity need not be relational! 

One motivation for the view that there are instantaneous velocities at a point is 

the fact that the relational view is subject to another kind of paradox.  The vector at a 

point needs to point in the direction the matter is moving, say from point A to point B.  

But if the vector were to point to a place halfway between A and B, say C, it would be 

more accurate, in that it would have less of a chance of going off its mark (in this case, 

B).  But if we pointed the vector to a spot halfway between A and C, then it would be 

more accurate still.  There is less chance of interference the shorter we take the vector to 

be.  But if each reduction in the vector’s length makes it more accurate, why have it 

directed at a point at all?  It seems we can do just as well to have it instantiated at a 

point. I will follow up with some other observations about velocity and how it seems it 

can be instantiated at a point. 

Here is another commonplace example, a simplified version of Newton’s Cradle.  

You have three balls hanging by strings, all the balls touching in the middle.  You pull 

the first ball back, and let it go.  It hits the middle ball, which remains still, and the 
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middle ball hits the ball on the right, and it goes flying off.  Now, we know energy and 

momentum are being transferred between the balls here.  But it is clear that velocity is 

also being transferred.  The first ball gives it to the second, and the second passes it on to 

the third.  But the second one never actually moved.  How can we say it ever had 

velocity, as it never covers any distance?  One option is to say it never did have any 

velocity, that it was just a carrier.  But what does it mean for something to carry 

velocity?  The most straightforward way to understand this device is that the ball had 

velocity intrinsically, but was never given the opportunity to show it.  This would 

support the view of instantaneous velocities that has been discussed in this paper.  This 

is a contrived example, but it serves to support the point that it does seem there are 

point-instantiated instantaneous velocities all around us.      

In fact, I think there are actually a number of reasons to think that local velocity 

vectors are an advantageous addition to one’s ontology.  One is that, for a Humean to 

make sense of fields, he must rely on vectors.  For the Humean, fields must supervene 

on the arrangement of matter in fields.  This can clearly be seen in electromagnetic fields.  

The force of an electromagnetic field is dependent upon the force and velocity of the 

electromagnetic vectors in the field.  You cannot have a change in the field without 

having a change in the vectors.  In fact, electromagnetic fields provide a very nice 

example of just what is right about the Humean’s view.  By emphasizing the fact that the 

values of the individual vectors give rise to the value of the field, we can see that the 
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Humean is right to emphasize the individual vectors over the whole field.   

 These examples have provided some motivation for accepting point instantiated 

velocity vectors.  In the next section, I use some recent work from Bigelow and Pargetter 

to support my view. 

 

4.3 Velocity Vectors and Theories of Motion        

Bigelow and Pargetter (1989) argue, for reasons not related to HS, that vectors 

are, in fact, properties of objects that can be instantiated at a point in space and time. 

‚Instantaneous velocity, a vector with both direction and magnitude, should be 

construed as a physical property, a universal, possessed by a body at a given moment of 

time.‛ (Bigelow and Pargetter 1989,  297) 

Consider again the metaphysical problem of change.  We commonly think that 

objects can change their properties over time.  That is, a red ball can be painted blue and 

still be the same ball.  Or a chair can lose a leg and still be the same chair.  But if we think 

the ball has an identity relation over time, this means that the ball is red and the ball is 

blue.  And this is a contradiction.  Once we accept that an object can have different 

properties at different times, we no longer have a contradiction.  But this means that 

change is just having different properties at different times.  This is where Bigelow and 

Pargetter enter the debate.       
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They put forward their view of velocity as a response to problem of change over 

time.  The authors believe that philosophy has, for too long, been saddled with an 

Ockhamist theory of change, and that a theory of change they call ‘flux’ is better suited 

to solve the philosophical problems associated with change.  Specifically, they are 

interested in the problem of motion, conceived of as change in place.  The Ockhamist 

theory of change is that an object can have different properties at different times and still 

be the same object.  The opposing view, flux theory, is the theory that change is a 

property that an object can hold at a time.7  

Consider how these different theories deal with a change like change of shape.  A 

ball goes from round to square. The Ockhamist will say that the ball has two different 

properties at two different times, and that is what change is.  The flux theorist will say 

that the ball has, when it is changing from round to square, a property of changing 

shape.  So, in this way, change can exist at an instant- the ball is changing. Change is no 

longer defined over time; instead it is defined at a point.  At any time, when a thing is 

changing, it will possess the property of change with respect to that property, for 

example: change of shape, change of color, or change of place.  It is the last of these that 

will be the focus of our discussion.  What would it mean for an object to have the 

property of change of place at an instant?  It would mean, according to Bigelow and 

                                                   

7 It is important to note that Bigelow and Pargetter do not defend this general view of change.  They 

recognize that Ockhamism works better for many types of change- they only advocate this view as it applies 

to motion. 
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Pargetter, that the object has an instantaneous velocity vector any time it is in motion 

(and, presumably, when it is not in motion the value and direction of the vector are 

empty).  Now, as I have said, the authors support this view because they think it offers 

an attractive solution to the problem of change.  They also think it has a few obvious 

advantages over the Ockhamist theory of change.  

The first is that is gets the order of explanation right. That is, velocity explains 

motion, as opposed to velocity being dependant on motion.  Consider the Ockhamist’s 

view of motion.  Over time, if an object has different positions in space, then it has a 

velocity.  Velocity depends on change of place.  But we have, I think, an intuitive notion 

that velocity does not depend on change of place, but that velocity causes change of 

place.  And this is the part that flux theory gets right.  The velocity vector of an object 

determines its motion, and therefore its location over time.  The flux theorist restores 

causal power to velocity.  The causal story for the Ockhamist is not, I think, very clear.  If 

change of place determines velocity then what causes change of place?  The causal story 

for the Ockhamist seems incomplete, and leaves the true nature of velocity and motion 

unexplored.  

Their next justification is that flux theory gives us a much better understanding 

of the Newton’s cradle problem. As previously discussed, instantaneous velocity vectors 

do, in fact, give us a much better explanation of this phenomena.   Ball two has no 

interesting set of positions (no motion, in the Ockhamist’s terms) yet it seems to still 
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have velocity.  The flux theorist’s way to reconcile this is to claim that ball two has an 

instantaneous velocity that is never able to be translated to change in place.  The 

Ockhamist has no such satisfactory response. 

The third justification for the flux view is that it fits very well with the law of 

inertia.  Consider Newton’s law: an object will stay in motion unless acted on by an 

outside force.  So the default of any object is continued motion.  Continued motion is not 

a change in the normal sense.  Galileo famously complained that this made continuing 

motion the status quo, and not a change.  Why does, for example, constant acceleration 

represent more of a change than constant motion?  For Newton, constant motion is 

defined as change of place at a certain rate, so inertia should be change in an important 

sense.  The flux theorist has a good solution to this problem also.  It turns out that 

continued motion is not a change because the intrinsic property of the object is not 

changing.  That is, the velocity vector of an object does not change, so continued motion 

is not a change, at least in a normal sense, though it might lead to change in place. 

The fourth justification is another thought experiment involving a meteor 

crashing into a planet.  When a meteor crashes, why does it make a crater of the exact 

size it does?  The intuitive position is that the meteor’s velocity causes the crater.  But for 

the Ockhamist, velocity is nothing more than change of place over time.  But how can 

past change in positions (motion) make a crater?  Why would something’s history 

determine the shape of a crater?  The worry is that the object would have to have some 
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sort of memory.  The flux theorist has a much clearer picture.  The shape and size of the 

crater depends only on the velocity and mass of the meteor.  And the velocity and mass 

of the meteor are intrinsic properties of the meteor. The flux theorist here can say that 

velocity is causally active to cause a crater, not the history or pseudo-memory of the 

meteor.  This is not to say that the history of the meteor is not important.  It is important 

epistemologically so that we can tell the velocity of the meteor, but that does not give the 

history of the meteor causal power.  So it seems, again, that the flux theorist has a better 

theory for dealing with velocity and its effects than the Ockhamist. 

Bigelow and Pargetter take this thesis further by claiming that velocity vectors 

are universals.  Now, this is closely tied in to their view of laws, which is a view of laws 

that the Humean Supervenientist cannot hold.  But for velocity vectors to play a role in 

the laws of a robust system, they have to be universals.  This is not something the 

Humean need concern himself with.  He can hold this view of velocity vectors without 

the corresponding ontological cost of universals.   

Now that we have some motivation for the view, let us look at how it works in 

more detail.  There is a first order property of the object, which is just the intrinsic 

velocity of the object.  Then there is a second order property, which is just the pattern of 

positions over time.  This second order property is dependent on the first order 

property, intrinsic velocity.  This is not to say they are the same, but that there is a causal 

relationship between velocity and change in position.  So Bigelow and Pargetter go to 
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great lengths to show that this relationship between velocity and change of position is 

causal and provides useful explanation of physical phenomena.  We have already shown 

that there can be velocity without change of position, as in Newton’s cradle.  This seems 

to prove that there is not an identity relation between velocity and change of position.  

The connection between velocity and change of position is, in the end, provided 

by the laws of nature.  As it turns out there cannot be change of position without an 

instantaneous velocity.  This is a contingent fact about our world and our laws.  There is 

no necessity built into this relationship.  Here is where the Humean stops and is happy 

to accept this view.  There is no necessary connection between velocity and change of 

position.  Bigelow and Pargetter go on to ontologically expand this view, but this 

expansion has more to do with their views of laws of nature than it does with the 

question of intrinsic velocity.  Since Bigelow and Pargetter’s view of laws of nature are 

off the table for the Humean, I will not pursue this line of thought further.  But it is 

apparent that we now have a nice framework for what a view of intrinsic velocity would 

look like.  By co-opting their view, we can finally satisfactorily answer the RHD 

challenge.   
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4.4 Conclusions 

When we embed the disc with intrinsic velocity vectors, it is obvious whether the 

disc is rotating or not.8  So we have provided a way for the Humean to distinguish our 

two worlds.  We have done so in an ontologically minimalist way.  We have not added 

anything new to the world; we have just postulated that velocity is an intrinsic local 

property of an object or a point, as opposed to an essentially relational property. 

I have established that there are many reasons one might want to believe that 

velocities are local qualities.  If the Humean embraces this solution, he not only gets a 

solution to the RHD, but also many other questions about the nature of motion.

                                                   

8 Of course, we don’t want to assume we have observers.  But the case to be made here is that if there were 

scientists in this world, they could tell the difference. 
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5. Humean Supervenience and the Passage of Time 

Humean Supervenience is the view that all there is in the world are points with 

local qualities arranged in space-time.  This is what we call the Humean base.  One 

threat to Humean Supervenience is the existence of things outside of the Humean base, 

and one plausible candidate is the objective passage of time.  Given just the resources of 

space-time and the distribution of qualities, we don’t have objective time passage.  If 

time ‘passes’ in an important sense, then the Humean base is missing something about 

the world.  This point is made most clear by Tim Maudlin in his book The Metaphysics 

Within Physics.   Maudlin believes that time is a primitive.  That is, there is an objective 

flow to time that cannot be explained by anything else in the world, including the 

Humean base.  If this is true, then the Lewisian is wrong about something very basic in 

the world. 

The Lewisian should defend a view of time where time is built into the 

spatiotemporal structure of the universe, not added on.  The existence of time should 

supervene on the Humean base, just like everything else in the world.  This chapter is 

dedicated to exploring the plausibility of the view that there is objective passage of time, 

and the type of view of time that the Humean Supervenientist should hold. 
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5.1 Tensed and Tenseless Time 

We will start by understanding what it means for time to pass, and why one 

would want to hold such a view.  The classic distinction in the philosophy of time is 

between the A-series and the B-series.  The A-series uses the terminology of ‘is past’, ‘is 

present’ and ‘is future’.  For any given event, we can say whether it is past, present or 

future.  All events will have one of these properties at any given time in history.  For 

example, if I am to visit the dentist next week, that event is in the future.  If I am 

currently at the dentist, that event is present, and if I went last week, that event is the 

past.  All events currently have one of these three properties and there is an objective 

fact about which one an event has at a given moment in time.  These are tensed events, 

in that the language we use to express them changes over time.  

The B-series, on the other hand, orders events according to their occurrence in 

relation to other events.  The properties of the B-series are ‘comes before’ and ‘comes 

after’.   That is, my visit to the dentist comes after my toothache but comes before my 

visit to the oral surgeon.  All events can be ordered like this in relation to other events.  

These events will hold these properties throughout time without changing them.  That 

is, whether my visit to the dentist has happened yet or not, the visit will always be after 

my toothache.  These are tenseless events, in that we can always describe them in the 

same way.  If I say, ‘My dental visit occurs May 15, 2009’ that will always be true 

whether that event is past, present or future.         
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This is a traditional block universe view, where there are true facts about the 

past, present and future, but that there is no objective passage of time.  Instead, we move 

through time in the same way we move through space.  On this view, ‘now’ is used as 

an indexical, in the same way ‘here’ is used as an indexical.  When one asks where I am, 

an appropriate (though not very helpful) answer is ‘here’. That is, the indexical ‘here’ 

marks the spot where I am in space, while showing that there is nothing special about 

that place, it is simply the place where I am currently at.  In the same way, when one 

asks me what time I am in, the proper response is ‘now’.  This marks the place in time 

where I currently am without making the claim that there is anything special about the 

now.  This is the view commonly known as 4-dimensionalism or the block universe.  In 

this sort of universe, only B-series talk makes sense.   

So, if one believes in the passage of time, then he will believe in the A-series or 

tensed time.  If one does not believe in the passage, then he believes in the B-series or 

tenseless time.  Tim Maudlin holds a hybrid view whereby time objectively passes, but 

in a block universe.  He believes that time passes, but he also believes that the past and 

future exist, in that there are facts about them. (Maudlin 2007, 109)  He believes that 

there is one unique future, and that there are true facts about past.  So he accepts a block 

universe view, but he believes that the block universe has an element that the majority of 

believers in a block universe do not think it has- an intrinsic passage of time.  His 
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acceptance of the block universe is not what I will take issue with here, though I find it 

to be an odd view.  Instead, I will concentrate on his view of objective passage of time.        

The main reason Maudlin gives for holding this view is that he thinks it is the 

only way to account for change in the world.  That is, if we have a block universe with 

no objective passage of time, then we cannot explain change in the world.  Given only 

the apparatus of the static block universe, there is no real distinction to be made between 

the time before a dental visit and the  time after, or before the cue ball hits the eight ball 

and after.  If we cannot make these distinctions, we lose any chance of explaining 

causation or change in the world.  Now we will turn to the problems with his view. 

5.2 The Problem with Passage 

Maudlin defends a view of time whereby time passes.  That is, there is an 

absolute moving ‘now’ that we all share.  There are serious scientific problems with this 

view, especially in light of relativity.  These problems are well known to philosophers of 

time (e.g, Putnam 1967).  In this chapter, I will concentrate not on a scientific difficulty 

with tensed time, but on a logical difficulty with tensed time.  I will provide an 

argument whereby I show that there are serious logical problems with holding such a 

view.  The objection I will push is that there is no conceivable rate of speed for time to 

pass.  This is not a new argument, and the problem of passage has been a popular 

objection to passage for a long time (Williams 1951, Price 1996).  However, I think I 

defend the objection in a new way, using mathematical definitions of rates and ratios to 



 

84 

show that there is no good answer to the question ‘How fast does time flow?’  Here 

Maudlin will be my foil, but I believe that this argument will work against any 

philosopher who believes in the passage of time and that the passage of time must have 

a rate.  There is much to be said about tensed versus tenseless time, and here I am just 

interested in this small corner of the debate, especially as it relates to Humean 

Supervenience.  Due to space limitations, there are many arguments that will not be 

addressed in this chapter.  However, I believe the nature of this argument makes it clear 

that there is a logical problem with the idea of objective passage of time.  This leaves 

someone like Maudlin with two choices, to accept that there cannot be passage or that 

there is no good answer to the question ‚How fast does time pass?‛  If the second is 

true, then the tensed theorist owes us an explanation of why this question is nonsensical.  

Maudlin, as my foil in the argument, believes that time does pass and that it passes at a 

rate, and that rate is 1 second per second.     

One common worry about the view that time passes is that if time passes, it 

needs to pass at a rate.  The only rate that seems plausible is a rate of one second per 

second, or equivalently one hour per hour.  In this chapter I will claim that 1 second per 

second is not, in fact, a rate of speed.  But if this cannot be the rate of speed of time, then 

time does not have a rate by which it passes.  But if time does not have a rate by which it 

passes, then it does not pass.  Here is the argument: 

1. If time passes, it has to pass at a certain rate of speed. 
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2. The only rate of speed that it could possibly be is 1 second per second (or some 

equivalent). 

3. 1 second per second is not a rate of speed. 

4. Therefore, there is no rate of speed that time passes at. 

5. Therefore, time does not pass. 

 

I will defend the truth of these premises, and show that this argument should lead 

one to believe that time does not pass.  The first two premises are defended by Maudlin, 

in ‚On the Passing of Time‛, and I will attempt to prove the truth of the third premise.  

The fourth and fifth premises follow logically from the first three. 

5.2.1 Premise 1 

Premise 1 is the claim that if time passes, it has to pass at a certain rate of speed.  

This claim falls out of an intuition about rates of speed in general.  Anything that flows 

or passes has a rate at which it does so.  For example, consider a river.  Rivers flow at a 

rate of speed, whereby the speed of the river is the distance that the water travels in a 

given amount of time.  The speed of a car is given by determining the number of miles 

that car would travel in an hour.  So, in general, rates (of speed) are distance traveled 

divided by the time taken to travel that distance. 

This leads one to wonder what the speed of time would look like.  Since there is 

no spatial distance involved, what will the numerator be?  It seems the numerator will 

be the temporal distance one covers in a certain amount of time.  So, in one hour’s time, 
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how will my temporal position be changed?  There must be an answer to this question, if 

time flows.   

5.2.2 Premise 2 

Premise two is the claim that the only rate of speed that time could possibly flow 

at is 1 second per second (or some equivalent).  If time does pass, it seems that it would 

have to pass at this rate.  Consider the options- say time was to pass at 2 seconds/ 

second.  That would mean that my temporal position would change twice as fast as time 

passes.  Now, it’s not clear what this means, and it is certainly not clear how we could 

experience something like this.  However, Maudlin does not believe this is an option for 

the speed of time.  He thinks that it is clear that ‚it is necessary and, I suppose, a priori 

that if time passes at all, it passes at one second per second.‛ (Maudlin 2007, 112)  So 

premise two is something that Maudlin holds, and it seems a perfectly reasonable 

assumption about the world. 

5.2.3 Premise 3 

Premise three is the premise that will take some work to defend.  This premise is 

the claim that one second per second is not a rate of speed.  The strong intuition behind 

this claim is that 1 second per second reduces to just 1, and 1 is not a rate.  And if 1 is not 

a rate, then 1 second per second is not an acceptable answer to give when I ask for a rate 

of speed.   
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Maudlin is well aware of this objection, and believes he can respond to it.  I will 

clarify my problem with 1 second per second, and then I will present his responses and 

show why they are inadequate and show a problem with his understanding of rates.   

My claim is that units in 1 second per second will cancel out to 1.  Huw Price 

(1996) made this objection, and Maudlin responds to it as follows.  He demonstrates that 

there are some rates that have the same units in the numerator and denominator but that 

do not cancel out.  His two major examples are currency exchange and pi.  The currency 

exchange example is not very compelling, and certainly relies on an intuition that one 

might not have.  However, I think the pi example is very interesting, but that in the end 

it undermines Maudlin’s view. 

First, we will look at some definitions that will be relevant to this discussion.  A 

ratio is a relationship between two numbers, usually expressed as p:q, whereby p holds 

a certain relationship to q.  A rate of speed is a type of ratio, where the second number in 

the ratio is a time.  For example, if a car is moving 30 mph, then the ratio that expresses 

that relationship is 30miles:1hour.   

Given this relationship between ratios and rates, it is not surprising that the 

examples Maudlin uses are ratios.  Take currency exchange, for one.  To exchange 

money between Euros and dollars, you find the exchange rate and exchange 

accordingly.  Say the rate is 1.5 US dollars to 1 Euro.  That means for every Euro you 

turn it, you get 1.5 US dollars back.  We can do this for any currency we want to 
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exchange for.  If that is the case, says Maudlin, then we can also ask what the exchange 

rate between US dollars and US dollars is.  The only appropriate answer, says Maudlin, 

is 1 US dollar per US dollar.  But this is a ratio, and he thinks the units do not cancel out.  

It is essential that the ratio have units of 1 US dollar/US dollar.  Rates of exchange must 

contain units if they are to be relevant and useful for us.   

I see two ways to respond to this example.  One is to claim that the units will, in 

fact, cancel out, and that the appropriate answer to the question ‚How many US dollars 

per US dollar?‛ is either 1 (not a rate) or to claim that it is a nonsense question.  If 1 is not 

a rate of exchange, I lean towards the latter. 

Another strategy is to claim that the units in this ratio are actually different and 

that they don’t cancel out.  Consider a rate of exchange for dollars and coins in a 

CoinStar machine in the supermarket.  You put change (US dollars) in and you get a 

cash voucher (US dollars) out.  Since the CoinStar machine keeps a percentage of the 

coins you put in as a fee, the exchange rate on these machines is something like 91 cents 

for every 100 cents put into the machine.  So it seems the exchange rate here is 87 US 

cents:100 US cents.  I claim these are actually different units.  That is, ‘87 US cents 

received’ should be the real units, as should ‘100 US put in’.  These will not cancel as 

they are different units in the numerator and denominator.  I’m inclined to rely on this 

last response, but I believe that all of them are appropriate.  We will use a similar 

strategy to deal with the pi example.  
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Maudlin makes a similar point about pi.  Pi is the ratio between the 

circumference and the diameter of a circle.  Thus, Maudlin claims, pi has units of length 

over length.  Of course, it does not matter which measure we use, pi can be inches over 

inches, feet over feet or cm over cm.  The important thing is that it has the units in 

length.   

The number pi has no units, it’s just a real number.  But Maudlin is careful to 

distinguish between the real number and the ratio that is involved in the definition of a 

circle. Maudlin’s argument rests on the point that we define pi using the circle ratio, and 

that’s what makes the units so important.  In fact, ‚ is defined as a ratio of a length 

(circumference) to a length (diameter).  The ratio is length to length: length does not 

cancel out.‛ (Maudlin 2007, 113)  So the important point is that pi is defined this way.  I 

propose to undermine this claim in two different ways- one is that this is not the only 

way to define pi, and the other is that units do cancel out, even in this case.   

The reason that Maudlin thinks that the units do not cancel out is that ratios are 

not fractions.  He isn’t explicit about this, but his view is clearly defended by Phillips 

(2009).  In this article, Phillips defends that view 1 second per second is the rate of speed 

of time.  The main reason is that ‚ratios are not fractions. A fraction is simply one 

number divided by another.  Thus, n/n=1, where n0.  In contrast, a ratio, n:m, is the 

relation one quantity bears to another.  It does not equal one even if n=m.‛ (Phillips 2009, 

503)  He is clearly making a claim about the definitions of mathematical terms.  I think 
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it’s clear that mathematics disagrees with him.  In what follows, I will cite three 

mathematical dictionaries to help my point. 1  

First a quote from 1855:  

‚Ratio: The measure of the relation which one quantity bears to another of the same 

kind; that is, it is the number of times that one quantity contains another regarded 

as standard.  The only way in which two quantities can be compared with each 

other, so as to afford an idea of the measure of their relative values, is by dividing 

one by another.  The quotient or ratio thus obtained is the proper measure of the 

relation of the two quantities<In every ratio there are two quantities compared, one 

of which is supposed known, and is assumed as a standard.  There quantities are 

called terms of the ratio: the first one, or that which is antecedently known, is called 

the antecedent, and that whose value is to be measured by the antecedent, is called 

the consequent.  Thus, the ratio a to b is b/a< Hence, we say that the ratio of one 

quantity to another of the same kind, is the quotient arising from dividing the 

second by the first.‛ (Davies 1855, 486-7) 

Now from two modern mathematical dictionaries:  

‚Ratio: ‚the quotient of two numbers (or quantities); the relative sizes of two 

numbers (or quantities).‛  (James and James 1992, 348)  

‚Ratio: ‚The ratio of two quantities a and b is their quotient a:b= a/b.  We read ‘a to 

b’ or ‘a over b’.  If a:b=m, m is referred to as the value of the ratio.  Two quantities, 

in order to possess a ratio must be either pure numbers or measures of the same 

type, e.g. 20:5=20/5=4; 15lbs:3lbs=5.  The value of the ratio (proportionality factor) 

is always a pure number.‛  (Clapham 2009, 359) 

 

These are all definitions of ‘ratio’ that support the fact that ratios are indeed 

fractions.  And if ratios are fractions, then the units will cancel out in the way one would 

expect.  And so we can now return to our discussion of pi.  If pi is calculated by the ratio 

of the length of the circumference to the length of the diameter, then pi is simply the 

                                                   

1 Phillips acknowledges that some mathematical dictionaries disagree with him, but is unbothered by this.  

In my extensive survey of 10 math dictionaries I found none that agreed with him.   
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fraction of these lengths.  And if pi is simply the fraction of these lengths, then the units 

will cancel out and we will be left with a pure number.  So in my two prong attack on 

the pi example, I believe that I have shown my first point, that ratios are fractions, and 

so ratios like pi do not have units.   

One worry here is just that we are not defining our terms clearly enough.  That is, 

maybe it’s not entirely clear, even to mathematicians, whether ratios are actually 

fractions.  I don’t believe this to be the case, but Phillips certainly does, and perhaps 

Maudlin too. 

Here is another shot at a defense of pi as dimensionless that will not fall prey to 

this objection.  Maudlin believes that pi is defined as the ratio between the circumference 

and the diameter, and so has its units of length essentially.      

How else can we define pi besides as the ratio between circumference and 

diameter?  Pi is also equal to the area of a circle with radius 1.  Consider the equation for 

the area of a circle: A=r2  If r=1, then = A/1.  In this case, the unit for pi would be length 

squared over length squared.  So why not make the claim that it is part of the definition 

of pi is that it has units of area?  It seems clear to me that it is completely arbitrary which 

of these we choose as the real definition of pi.  If that is true, it doesn’t make sense to 

claim that pi is defined as a length: length. 

This does not prove that pi doesn’t have units, only that the units are arbitrary, 

and are not necessarily length: length.  They can also be area: area.  It’s important here 
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that I’m not making a point about length in centimeters versus length in inches.  In the 

case of pi, we have two totally different definitions that give us completely separate 

units for each definition.  So to declare that pi is defined with one unit or other just 

seems false.  

Pi itself is a dimensionless number.  We can add units to it, and say that the area of 

a circle with radius 1 is  cm2.  But, we can add units to any number.   I think that the 

analogy between pi and the speed of time is apt.  However, I think Maudlin makes a 

mistake in trying to use it to defend his view. 

5.2.4 Premises 4 and 5 

So I believe that I have defended the truth of premise three.  1 second per 1 

second is not a rate; it is a dimensionless quantity, in that it is just 1.  Once the truth of 

premise three is accepted, premises four and five will result.  Premise four says that 

there is no rate of speed that time passes at.  This is a combination of premises two and 

three.  And premise five is a result of combining premise one and four.  If there is no rate 

of speed at which time passes, then time does not pass.  Thus, we have the conclusion of 

our argument. 

5.3 Conclusions 

The interesting thing about this argument is that we have proven, given only a 

few assumptions, that the passage of time is logically inconsistent.  A quick note on one 

way to resist this argument.  As I noted before, premises 1 and 2 are supported by 
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Maudlin.  However, one could believe in the objective passage of time, and not accept 

these premises, especially premise 2.  It is not clear what the rate of time could be 

besides 1 second/second (or some equivalent) but one need not close herself off to the 

possibility that the rate of time could be something else.  The argument I have just given 

will not work if one takes this tactic.  Though, as I hope I’ve made clear, the argument 

does work against someone like Maudlin who believes not only in the passage of time 

but also that time must pass at a speed. 

In this chapter, I have not presented a positive argument for tenseless time; 

instead my focus has been on proving that there is a logical contradiction in tensed time.  

This is good news for the Humean in that the objective passage of time is something that 

would have to be added onto the world in addition to the Humean base.  This would 

seriously undermine the basic intuition behind Humean Supervenience.  If time is just a 

byproduct of the spacetime structure that is already built into the Humean base, then the 

Humean need add nothing more to his ontology.   
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6. Dissecting the Big Bad Bug 

In this chapter I will turn to the problem of what David Lewis called the Big Bad 

Bug.  For the Humean, chance is a tricky business.  Lewis thought that chance might be 

the one thing to undermine his theory of Humean Supervenience.  Because of this, there 

has been more discussion of chance than any other problem with HS.  In this chapter, I 

will explain the problem of the Big Bad Bug, look at some of the previous responses, and 

explore the difficulties with these solutions.  Then I will motivate a different kind of 

solution to the problem, one that I believe is motivated by HS and the theories of chance 

contained therein.   

The big bad bug is essentially a problem expressing the relationship between 

subjective and objective chance.  It seems the laws will have to have chances in them, 

like the chance that a particle will decay.  Given a theory of laws like the Best System 

Analysis, it falls to the Humean to explain exactly how chances will fit into the laws that 

best describe the world.  We will determine which chancy statements are laws in the 

same way we determine which non-chancy statements are the laws in our system- by 

achieving the best balance between simplicity, strength and fit.  These laws will provide 

us with the objective chances that we see in everyday situations, like the chance that a 

particle will decay, or the chance that a coin will land heads when flipped.  Combining 

objective chance with HS, everything will supervene not just on the arrangement of 

qualities, but on the chance of that arrangement occurring or continuing in a certain 
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way.  So chances themselves must somehow supervene on the arrangement of qualities.  

The supervenience thesis at work here is that no two possible worlds (at least in the 

inner sphere) agree with respect to their Humean bases, but differ with respect to 

chance.  But as it turns out, combining the principal principle with undermining futures, 

it seems we run into trouble.   

6.1 The Principal Principle 

 The Principal Principle (PP hereafter) expresses the relationship between 

credences and chances.  There are objective chances in the world, and the PP tells us 

how we should set our subjective credences given those objective chances.  

Straightforwardly, we are supposed to match up our credence function with the 

objective chances in the world. The credence function (Cr) represents the degrees of 

belief of an ideally rational epistemic subject.    

(PP) Cr(A/E)=P(A)   

First, to define each element in the equation: Cr is your reasonable credence 

function of the event A, given E.   Cr should be determined by the chance distribution of 

A in a given world at the time of A.  P(A) is the objective probability (chance) of A 

occurring.  E is any admissible evidence which specifies the chance of A.  In this context, 

‚admissible‛ means obtainable by a normal person, i.e. no crystal balls, or unusual 

information about the future concerning the outcome of chancy events.  So, the upshot is 

that if I know the chance of winning a lottery is 1 in 100, (and I have no cheating 
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information about the future) then I should set my credence to 1 in 100.  The PP seems 

an ideal way to match credence up with chance.  And most of the time, it will work 

exactly as we would expect it to.  This principle ‚includes all that we take ourselves to 

know about chance.‛ (Lewis 1980, 276) 

6.2 Undermining Futures and the Big Bad Bug 

However, undermining futures present a problem for the PP. An undermining 

future is a possible (has a non-zero chance of occurring) future that would bring about a 

different present chance distribution than the one that actually obtains.  Recall that with 

HS, the chance distribution at a given world at a given time supervenes on the entire 

history (past, present and future) of the Humean base.  So the chance of a coin landing 

heads on any given flip supervenes on the Humean base over all time.  If things work as 

one may expect, this leads to the chance of heads at any given time being ½, and we 

should set our credence accordingly.  

Now, consider this situation.  At time t we will flip a fair coin.1  So far, coins have 

landed heads ½ of the time.  And for any given coin flip, there will be finitely many 

future coin-tosses.  And it is possible (though very unlikely) that all coin flips in the 

future will land heads.  But if that is the case, then it seems that the objective probability 

of the coin landing heads is higher than ½.  If chance supervenes on the Humean base, 

                                                   

1 The standard example used is a coin flip, though it may very well be a non-chancy process.  One should 

feel free to substitute radioactive decay for this example- the outcome will be the same. 
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then the chance of something occurring must tend to follow the actual frequency with 

which that thing occurs (it need not be perfect, but a good account of chance would have 

to follow the trends in this way.)  But, given this possible future (all heads), we will 

determine that the chance of the coin landing heads is actually higher than ½.  So the 

present chance of getting heads would be different than it actually is, right now at time t.  

This is a very odd result, and notice that this also leads to self-undermining.  If the 

chance of getting heads is higher on any given coin flip, then the chance of having a long 

line of coin flips land heads is also higher.  Here lies the real problem:  this kind of future 

self-undermines the present chance distribution. 

When we combine this odd result with the PP, this leads us into a contradiction.  

Say F is a self-undermining future, as a coin that only lands heads from here to the end 

of time. E is admissible evidence to the chance of F occurring (x=non-zero, but very low).  

The P(F) is x, so our Cr(F/E)=x, where x is non-zero but very low.  This statement 

basically says that our credence of the self-undermining future F is x, given our available 

evidence.  This seems correct.  Intuitively, there is a small but non-zero chance that all 

future coin flips will land heads. 

  However, in any possible world where F is true, the present chance of F is not x.  

This is because the future is self-undermined, as pointed out above.  F entails that the 

chance of F is not x, because F entails that the chance of F is higher.  Since E entails that 
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the chance of F is x (as in the use of PP above), E and F are inconsistent.  If E and F are 

inconsistent, then our credence function Cr(F/E)=0. 

But, as pointed out above, Cr(F/E)=x, which is non-zero.  So we have a 

contradiction.  The PP and our Humean theory of chance lead to incoherent results 

when it comes to undermining futures.       

When this problem came to light, Lewis thought it might just destroy HS.  The 

PP has strong intuitive appeal, but his Humean theory of chance is strongly tied into his 

whole metaphysical system, as has been pointed out above.  So there was a push in the 

literature to find a way to reconcile these two bits of metaphysical theory.  Vranas (1998) 

proposed a promising solution, but one that will work only if HS is a contingent truth.  

Whether one believes that HS is contingent, we do not want to rely on the contingency 

of the HS to provide a solution to the BBB.  This caused a rash of proposals for solutions 

that do not depend on the contingency of HS.      

6.3 NP as a solution 

The New Principle (NP) is the solution to the BBB offered by Ned Hall (1994) and 

David Lewis (1994).  First, one has to look in more detail at what the PP says.  How do 

we cash out what E is?  Lewis (1980, 277) proposes that E=HT, where H is the history of 

the world until time t, and T is the complete theory of chance we have of a world.  H is 

simply the occurrence of events- one little thing after another.  T is bit more complicated.  

Lewis cashes this out in terms of history to chance conditionals.  The antecedent is a 
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complete proposition about history up to a certain time, and the consequent is a 

proposition about chance at that time.  The set of the conditionals forms a theory of the 

way chance works.  So the reformulated PP replaces E with H and T. 

PP(reformulated) :    Cr(A/HT)=P(A)   

So our credence for A is conditionalized on the history of the world and the 

history to chance conditionals that make up our theory of chance.  This is not a revision 

of PP, but merely a way of describing what E is.   

 Lewis and Hall suggest that the problem of undermining futures can be solved 

by conditionalizing on the theory of chance when determining the probability of A 

coming about.  That is, they add a ‘T’ to the chance side of PP. 

(NP)           C(A/HT)=P(A/T) 

Now when we go to determine the chance of A occurring, we have to take into 

account the theory of chance that we have.   

Lewis claims that when A is not a part of an undermining future, then PP and 

NP will come together, and provide us with the same result.  PP, as a rule, is a 

convenient approximation of the real rule NP.  However, when A is an undermining 

future, NP will allow us to avoid the contradiction.  Because we conditionalize on T, we 

will ignore undermining futures.  If there are undermining futures that make T false, 

then T as a theory will rule out the undermining futures.  But then, of course, we have 

made T inadmissible and we cannot use it.  So, if F is an undermining future P(F/T)=0.  
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And our credence should also be 0, because Cr(F/HT) is also inadmissible.  We are left 

with the conclusion that NP gives us a consistent answer to the problem of undermining 

futures.  Unfortunately, I think a serious mistake has been made. 

To best see why this answer has gone astray, one must consider what sort of 

solution can be motivated by a Humean theory of chance.  It seems to me that NP as a 

solution gives up the wrong side of the contradiction.  It tells us that our credence in 

undermining futures should be zero.  I think this is a very difficult intuition to give up, 

as it seems there is a chance of undermining futures (especially for the Humean) and we 

should not deny this.  A Humean picture of chance is permissive, especially given the 

future.  Since the content of the laws cannot be determined until the end of the world, it 

seems wildly incorrect to banish outright the possibility of undermining futures.  

Though Lewis never says this is what he is doing, that is the outcome of replacing PP 

with NP, that we should always have credence 0 in undermining futures.       

Lewis himself admits that one may ‚still find the old one more intuitive‛ (Lewis 

1994,  489) as does he, but accept that it is only approximately correct.  PP, in ideal 

circumstances will give us the same answer that NP will.  A better solution will allow 

the Humean to retain some reasonable credence function that allows for a small, but 

non-zero, belief in underminers.  To do this, we should rescue the other half of the 

contradiction, that Cr(F/E)=x.  The next solution we turn to fares better on this front. 
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6.4 GPP as a solution 

A more promising response comes from John Roberts (2001).  He proposes that 

we are using the PP incorrectly, and that is what leads to our contradiction.  Let’s recall 

why we wanted to use the PP in the first place.  We ought to let our best estimate of the 

chance of a future event guide our degrees of belief that that event will occur.  This is the 

intuition we want to be careful not to lose in the process of dissolving the big bad bug.  

Roberts, I think, does this to an extent, though his solution has other problems.  He 

claims we are being led astray with our use of E.  E is supposed to specify the objective 

chance of the proposition A coming about.  Of course, this is an idealization.  Real 

evidence never constrains our credence by specifying the objective chances of such 

events.  Instead, evidence guides our credences toward the correct probabilities, while 

rarely giving us a real, determinate probability for any given event.  For the Humean, 

the chances supervene on the entire history of the world, including contingent events in 

the future.  But, since there is a problem of induction, we can’t even guess at the future.  

So Roberts proposes that we use the generalized version of the PP, as provided by Lewis 

(1986, 267).  The General Principal Principle (GPP), as Roberts coins it is as follows:  

GPP:     Cr(A/E)=xC(Xx/E)x 

 Here Xx is the proposition that the chance of A at time t is x.  So to 

determine my credence of A given E, I should take the weighted average of all the 

possible values of the chance of that outcome and that to be the chance.  As should be 
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apparent, the PP is just a limiting case of the GPP, where we ignore this weighted 

average because E fully specifies the chance of A.  This is something that less than ideal 

creatures such as ourselves will never actually be able to get.     

Now we modify our use of E in GPP so that it is less idealized and more 

appropriate for beings like us.  And, he claims, this fits well with the original motivation 

for the PP.  The PP was supposed to be a normative principle to set epistemic 

expectations for normal subjects.  It is unreasonable for us to use information we could 

never actually possess in this calculation.      

So when we assess E in the GPP, we can only use information that we could 

actually have, and that does not include information about undermining futures.  This 

blocks the contradiction. Recall that we were able to derive that Cr(F/E)=x (and x is non-

zero) and that the Cr(F/E)=0.  When we restrict E in the way Roberts suggests, we are no 

longer able to derive Cr(F/E)=0.  This is because we cannot derive that F and E are 

inconsistent.  

F is a proposition about the future that must be consistent (though unlikely) with 

respect to all the information we have about the present and the past.  The intuition that 

there could be undermining futures is strong, and there is no reason to think it leads us 

into inconsistency.  At the beginning of the BB story, we made this assumption explicit 

by claiming that F has a non-zero chance of occurring.  E is all the information we have 

about the past and the present.  E and F cannot be inconsistent, because ‚Trivially, no 
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empirical evidence derived from past and present observations could be inconsistent 

with any proposition about the future that is consistent with the occurrent history up 

through the present.‛ (Roberts 2001, 105).  So if E is information that a rational, normally 

functioning human being can have, then it cannot be inconsistent with F.  If E and F are 

not inconsistent, then we cannot derive that Cr(F/E)=0, and so we no longer have a 

contradiction.  This solution retains what was useful about the PP without having to say 

that undermining futures are impossible.  Therefore, we have saved our intuition that 

undermining futures are possible, without letting them undermine the PP. 

However, there are serious problems with this solution.  The main problem, 

highlighted in Ismael (2008) is that we have to put admissibility criteria on E.  And this 

admissibility criteria is very difficult to spell out.  We know this means no crystal ball 

information, but it is very difficult to tell when the Humean is smuggling in 

inadmissible information.   

 

6.5 RAID as a solution 

 In her paper, ‚RAID‛ Jenann Ismael (2008) proposes a different kind of 

solution to the big bad bug.  She claims that the Big Bad Bug results from the fact that we 

conditionalize on the theory of chance in the Principal Principle.  We can’t do this, she 

claims, because the theory of chance is inadmissible information.  As said before, a 

theory of chance for the Humean is the total history of all the chancy events in the 
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universe.  And it turns out, she thinks that this does us very little good until the world 

has run itself out.  So the theory of chance will include information about the entire 

history of chancy events. And this makes it inadmissible.  Recall that the inadmissibility 

restriction was designed to rule out any information about the future, any information 

that people could not obtain at their present point in space-time.   

In her paper, Ismael suggests that we simplify the PP to avoid using inadmissible 

information.  She points out the difference between reasoning within in the scope of a 

theory and reasoning about which theory is correct.  If we are reasoning within the 

context of a theory, we can simplify PP to: 

             PPunconditionalized: C(A/H)=P(A) 

 If we are reasoning within a theory, we don’t need to conditionalize over the 

theory of chance.  However, determining which theory of chance is the right one 

requires that we do more complicated calculations.  In this case, we should use the 

ignorance principle.  This principle tells us: ‚where you’re not sure about the chances, 

form a mixture of the chances assigned by different theories of chance with weights 

determined by your relative confidence in those theories.‛ (Ismael 2008, 297) 

 Combining these two pieces of reasoning gives us the General Recipe (GR) for 

calculating our credences when we are uncertain about the chances: 

 GR :     Cr(A)= ∑aTChT(A) 
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This recipe essentially tells us to set our credence of A to our best estimate of the 

chances, given our uncertainties about the correct theory of chance for our world.  If it is 

the case that evidence with information about the future is inadmissible, and that the 

theory of chance has smuggled in information about the future, then the theory of 

chance will be inadmissible.  So where are we left on the PP?  Ismael proposes an 

amended PP, one that does not force Humean to break the inadmissibility rule.  Instead 

of conditionalizing on the theory of chance, we should only conditionalize on the history 

of the world to time t.  This is admissible information, and will give us the results that 

we seek when using the PP.  So again, we’ve blocked the derivation of the C(F/E)=0.  As 

previously postulated, this seems like the correct side of the contradiction to resist.   

Lewis considered a view similar to this, but rejected it is as too costly.  The 

problem with this recipe is apparent, given our ignorance of the correct theory of 

chance.  How can we determine the values of aT, where aT is our credence in T?  It seems 

all that has been accomplished with this solution is that it has pushed back that problem.  

Before the problem was not being able to determine the chance of A, given undermining 

futures.  Now the question is how to determine the chance of T, given undermining 

futures.   

 The Humean does not, it seems, have a good way of defining CT(A).  If 

undermining futures are possible, then there is very little the Humean can say about 

which T is a good one at any given time.  Perhaps all of the coins will land heads for 
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time t forward, and our theory (and our credences concerning the likelihood of all the 

possible theories) should be drastically different from where we set it now.   

6.6 Assessing the Damage 

So we have looked at three various solutions that have been offered to solve the 

big bad bug.  Lewis’s, though straightforwardly solving the problem, seems seriously 

anti-Humean in its denial of the possibilities of undermining futures.  Both Roberts’s 

and Ismael’s solutions seem to just push the problem back, by causing Humeans to 

weigh the likelihoods of the various theories of chance that are possible given the history 

of the world to time t.  Though this makes these solutions less than ideal, I think it gets 

to the real problem for the Humean, which I believe is much deeper than a problem 

about chance.  It seems that the essential problem for the Humean is that she cannot 

really theorize about the world until the world has run itself out.   

6.7 The Best System Account 

David Lewis’s view of laws is well-established.  It is a version of a regularity 

theory, in that the laws are regularities.  The true regularities that have the best 

combination of simplicity, strength and fit are the laws.  These are the axioms of our 

scientific account of the world.  The Humean has the task of spelling out what 

simplicity, strength and fit are in this context, but those details are irrelevant to the task 

at hand.  Suffice it to say that some systems are stronger than others and some systems 

are simpler than others.  (See Loewer 1996.)  The laws that involve chance are not 
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different in kind from these axioms, but are the axioms that have chances in them.  We 

can really only know the laws of the BSA at the end of time, when all of the particular 

matters of fact have occurred.  Until that point, we can guess at what the regularities and 

laws are, but even our best generalizations can be undermined by new evidence. This 

leads to some serious inductive skepticism.   As Armstrong claims:  

‚Suppose, however, that laws of nature are conceived of as mere Humean 

uniformities.  Then, I contend, this explanation of the necessity of the rationality of 

induction must fail.  On that view, the law is nothing more than the conjunction of 

its observed manifestations with its unobserved manifestations.  Such a law is not 

an explanation of the observations.  Indeed, as Hume perceived, the true form of 

the inductive inference then becomes simply an inference from the observed cases 

to the unobserved cases.  And, given that the law is just the observed plus the 

unobserved cases, that inference, I think Hume was right to argue, is an irrational 

inference. ‛ (Armstrong 1983, 53)  

Armstrong’s argument is that if laws are just regularities, then there is nothing to 

explain the laws.  Say the Humean thinks ‘All Fs are Gs’ is a law.  He believes this 

because it is a true generalization about the world and is both strong and simple.  So 

then the question is why this certain F is a G.  The immediate answer is that this F is G 

because it is a law that all Fs are Gs.    But that doesn’t explain why this F is a G.  I think 

that Lewisian laws fail to explain what we see in the world.  Instead, they summarize 

what we see in the world.  Many others have considered this argument.  It has long been 

established that explanation is supposed to be one of the features of laws. (See van 

Frassen 1989.)  In his paper defending Humean Supervenience, Loewer (1996) seeks to 

show that Lewis laws can play all or most of the roles that laws are traditionally 
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supposed to play.  I agree with his assessment in general, but disagree with him that 

Lewis laws (L-laws) can really explain.  He claims that they do not explain in a 

traditional sense, but that they explain by unifying.  ‚To say that a regularity is an L-law 

is to say that it can be derived from the best system of the world. But this entails that it 

can be unified by connecting it to the other regularities implied by the best system.‛ 

(Loewer 1996, 189)  So somehow the fact that the law is related to other laws in the 

system gives it explanatory power.  Even if it is true that the law is connected to other 

parts of the system (and it could be the case that there are lots of laws that are not 

connected to any others in the system except by virtue of being in the same system) I 

don’t see how this explains anything about why all Fs are Gs.   

That said, I know of no theory of laws of nature that does really explain.  Take 

Armstrong’s view for instance.  He believes that laws are relations between universalss.  

So the law all Fs are Gs explains why all Fs are Gs because there is a necessary 

connection between F and G.           

‚I hold, however, that the law involves an extra thing, some further state of affairs.  

The presence of this extra thing (in my view a relation between universals, but I do 

not want to depend here on the details of my view) serves, first, to explain why all 

the observed Fs are G, and, second, to entail that any unobserved Fs there are will 

be Gs.  The postulation of the extra thing is a case of inference to the best 

explanation.  It is rational to postulate what best explains the phenomena.  

Induction is thus rational, because it is a case of inference to the best 

explanation.‛(Armstrong 1983, 55) 

Far from helping explain, I think this view just pushes the problem back a step.  

Now we have to explain why there is this relation between universals.  This extra thing 
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may explain why all Fs are Gs, but now we have to explain that extra thing and ask why 

that relationship holds.  Or consider Maudlin’s view of laws.  He thinks that laws of 

nature are primitives. (Maudlin 2007, 15)  So when asked to explain why all Fs are Gs, he 

will also say that the explanation lies in the fact that it is a law that all Fs are Gs.  But 

again, it’s not clear how this explains anything.  Why is it a law that all Fs are Gs?  He 

has no explanation for this fact beside the fact that it is true and a primitive. 

 I am not here trying to launch an extended attack on either Armstrong’s or 

Maudlin’s view.  My point is just that these views of laws do no better to explain than 

the Humean.  Since no view of law does a good job of explaining, it either shouldn’t be 

the role of laws to explain or it is the case that none of the major contenders do a good 

job at it.  Either way, the Humean is not in a worse position than other theories in this 

respect.   

With respect to induction, I do believe the Humean is in a worse spot than these 

theories.  Both Maudlin and Armstrong have good answers to why the success of 

induction depends on the laws.  If the laws are primitives or relationships between 

universals, then we have good reasons to think that the world will continue on as it has.  

If the laws supervene on particular matters of fact, then we have no reason to think the 

regularities we have seen will continue on this way.  Loewer claims that the Humean 

doesn’t have a problem with induction because, as time goes by, she gathers more 

evidence that her theory is the right one.  
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 ‚Suppose that D is a scientist who assigns a probability of 1 to HS and also 

allocates substantial initial probability to simple and strong theories, including the 

true one.  As she accumulates evidence she will probably (relative to her 

probability assignment) come to assign a high probability to the true system and 

to the L-laws.‛  (Loewer, 190-1)   

This may very well be true.  As we accumulate evidence we do become more 

confident in our theories.  But this is no way to answer the problem of induction.  This is 

circular.  The fact that the theory the scientist holds has been true in the past gives her no 

credence (outside of induction) that her theory will be true in the future.  This is a classic 

case of justifying induction by induction. 

In summary, my claim here is that BSA leaves the Humean with a serious 

problem of induction.  It’s not clear that the Humean can rationally make predictions 

about the future that are not inductive.  In fact, the only time the Humean can be sure of 

the laws is at the end of time.  An omnipotent Humean given all knowledge of particular 

facts can, when time has run its course say what the axioms of the system are.  Until 

then, all predictions should be given equal weight.  It might be the case that a well 

established regularity will fail tomorrow.  And the Humean, if honest about her 

position, should not be surprised by this fact.  Having established this as a problem for 

the Humean, I now turn to see how this is related to the Humean’s theory of chance. 

6.8 The BSA and Chance 

 For the Humean, the laws about chance are the same as other laws, except that 

they include facts about chance.  If the regularities show that coin flips land heads half 



 

111 

the time, then that may be a law of the best system.  But if, from now until the end of 

time, all remaining coin flips land tails, then the Humean was mistaken in claiming that 

was a law of the best system.  As I claimed above, the only time the Humean is in a 

position to say exactly what those laws are is at the end of time.  I believe this to be the 

case with chancy laws as well.       

For the BSA to be an effective theory of law, it can only be used at the end of 

time.  But what is the Humean to expect from the world in the meantime?  It seems that 

the Humean should, at any and all times before tend, expect that anything can and will 

occur.  That is, we should never expect pint glasses not to fall through tables or coins to 

be fair.  If there are no ‘real’ laws (just BSA laws), then we have no reason to think that 

the world will continue in a similar fashion to the way it has.  It might be the case that 

coins really do land heads 75% of the time, but that we have not had the right 

experiences to bear that out.  In fact, there is no real reason that up until this point, coins 

have played fair, but that, starting tomorrow they will always land heads.   

6.9 Cutting into the Big Bad Bug 

This is a commonly cited problem for Lewisian laws, and the lack of explanatory 

power contained therein.  I believe that seeing the big bad bug as an extension of this 

problem is a new way to look at the underlying logic of the bug.  So, I believe this does 

away with the problem of the big bad bug, but that it leaves us with a bigger problem.  

First, I’ll say why it does away with the big bad bug, and then move on to future 
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suggestions.  Recall that the problem of the big bad bug was that it created a 

contradiction.  On one hand, we have the intuition that our credence a coin will land 

heads should be ½.  On the other hand, if we have undermining futures, then it might be 

the case that our present credence of flipping a heads should actually be much higher.  I 

think that both of these are wrong.  As pointed out above, almost anything can happen 

in a Humean world.  So my claim is that the Humean really shouldn’t have credences 

for the future.  The PP is mistaken in that we try to match our subjective credences up to 

the objective chances.  But the objective chance of something occurring cannot be known 

by a Humean until the end of time.  That doesn’t mean that there is no objective chance, 

it just means that the Humean has nothing to match her credence to.  So the PP is useless 

for the Humean because credence doesn’t make sense to a Humean.  So there is no 

problem with the PP because the PP cannot be used by the Humean to begin with.    

6.10 So what is a Humean to do?   

I think I have presented a compelling argument for why the PP fails for 

Humeans.  And if the PP fails, then we have no problem of the big bad bug.  But, I have 

left the Humean with a far bigger problem.  Now it seems that the Humean cannot hold 

a theory of any sort until the end of time.  The global inductive skepticism is a far more 

extensive one than the big bad bug.  So what is a Humean to do?   

One suggestion is prompted by Hoefer (1997).  Hoefer thinks that the Humean 

should have equal credence for each possible outcome of a coin flip.  That is, she should 



 

113 

believe equally that it will land heads, land tails, land on its side, fall through the table, 

etc.   Obviously, this leaves the Humean at a serious disadvantage in the world.  So we 

can use the PP, but it will be useless in helping us determine what to expect, as we 

should expect anything and everything.  So when asked to set her credence for anything, 

the Humean can only respond that all future things are possibilities. 

The reason I’m so attracted to this view is because it is so Humean (not 

Supervenientist, just Humean).  For a theory that is named after David Hume, I think it 

is only appropriate for it to fully embrace the problem of induction.   As we have seen, 

the other theories of laws of nature have solved this problem, but only by positing 

things far beyond the normal empiricist realm.  Maudlin posits primitive laws of nature 

to support our inductions.  Armstrong posits necessary connections between universals.  

If one takes Hume seriously, he should reject these sorts of ontologies.  But, as noted 

above, this seems to leave the Humean at a serious disadvantage in the world.  He can 

make no real predictions and hold no real theories until the end of time.  As Hume 

pointed out, this will not stop us from acting normally in the world.  It is one thing to 

philosophize about these problems, but we all go out in the world and assume that the 

sun will rise tomorrow and that the table will hold my pint glass.   

6.11 A Suggestion for Further Consideration    

While I claimed in the last chapter that the problem of the big bad bug comes 

down to a simple problem of induction that the Humean has underestimated, I want to 
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present a sketch of how a Humean might get along in the world.  Here the goal is to try 

to develop some sort of theory forming schema for the Humean.  That is, we can 

develop a way for the Humean to understand present chances, given our current lack of 

information.   What follows is a sketch of how that might go.   

The Humean is in a good place at the end of time.  Given that all the local matters 

of fact have been recorded, she will make her system of axioms based on this 

information, accounting for simplicity, strength and fit.  Were the Humean able to treat 

all times like tend, then she would be able to theorize at any given time.  However, as 

shown, this leaves us open to undermining futures.  What I suggest is that we treat tnow 

as tend, while also taking into account the probability that it is actually tend.  This is hard to 

do given that we do not know when tend will be, but we can hedge our bets.2  But how 

can we know how close we are to the end of time?  This seems like a hard thing to figure 

out, but one thing we can say for sure is that we are closer to the end today than we 

were yesterday.  I don’t think we are going to be able to get real estimates of how much 

longer the universe will be here, but we can assume that we are getting closer every day.   

We also need to take into account the accuracy of our information at any given 

point.  As we are non-omnipotent beings, we cannot have information about the whole 

of the universe up to a given point.  Instead, we have a limited amount of information, 

                                                   

2 This discussion assumes, of course, that there is an end of time.  I make no claims about the plausibility of 

this fact.  However, the problem of undermining futures and the big bad bug only arises in a universe with 

an end of time.  We need a finitely long sequence of coins flip to have an underminer. 
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mostly about the part of the universe closest to us.  So not only do we need to 

conditionalize over the chance that it is the end of time, but also the chance that we have 

all the information available.   

If we can get a handle on this idea, then we can take our theories of chance and 

conditionalize them on the probability that we are at or near the end.  This is similar to 

Ismael’s GR, but instead of conditionalizing on the chance of a theory being true, we 

conditionalize on the chance of tend being true.   

Let’s look at how this would (very roughly) work:  Thus far, coins have landed 

heads 50% of the time, but we are very far from the end of time.  Therefore, we should 

set our credences accordingly.  So we should have a fairly high credence of different, 

odd or undermining theories.  That is, if we are at or near the beginning of the time, we 

should expect undermining futures.  And if we are near the end, we should expect less.  

We should certainly never deny the possibility, but we should set our credences much 

lower for undermining results at the end of time.  For one thing, 10 coin flips that land 

heads at the end of time are probably not going to make a difference at all to the true 

probability of flipping a heads.   

What we can see here is a very rough schema for how the Humean should set 

her credence for any given event.  She should treat the world as if it is the end of time.  

In this way, the problem of undermining futures will go away, as there are no 

undermining futures if there are no futures.  So we should act as if it is the end of time, 
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but then conditionalize our results on the probability that it is, in fact, the end of time.  

So we take our credences and then mediate them with this fact.  There is certain to be 

very high degree of uncertainty, but I think that will be a result with any Humean 

system. 

6.12 Conclusion 

I believe that the connection between the PP and the Best Systems Analysis has 

been underappreciated.  Here I have tried to show how they are related.  If they are 

related in the way I suggest, then the problem of the big bad bug falls by the wayside.  

Because the BSA has serious problems with induction, I believe the PP does as well.  I 

have also defended that the Humean should have problems with induction and that it is 

no fault of his theory that it does. 
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7. Conclusion 

In this dissertation, I have tried to explain and defend the viability of David 

Lewis’s theory of Humean Supervenience.  I have delved into the most common 

objections to this theory and have found most of them unconvincing.  I have also 

discussed the underlying theme all of these objections share, and have found that many 

philosopher s believe that Humean Supervenience is not robust enough to explain the 

world.  I have responded by showing that many of these worries are misplaced or are 

solved by a better understanding of the theory.  The exception is the problem of the big 

bad bug, though I believe I have made it clear that the big bad bug is merely a 

consequence of the problem of induction.  I have explained why the problem of 

induction is a bigger problem for the Humean than it is for most theories.   

7.1 What the Humean Supervenientist Believes 

The Humean believes that the world consists of a vast mosaic of local matters of 

fact arranged in spacetime.  Everything else supervenes on this.  This means that laws, 

counterfactuals and the existence of all small and large objects supervene on this base.  

This also means that the Humean will use the base to make sense of the varied 

phenomena we see around us in the world.  This includes rotating discs and the passage 

of time.  I have accepted that a few small changes to Lewis’s original theory.  One is that 

the Humean must not, as Lewis did, try to discount quantum entanglement.  In this case, 

I have accepted the suggestion made by Loewer (1996) that the base is made not of local 
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matters of fact, but of quantum entangled matters of fact.  This changes very little of the 

substance of the theory, except that it allows us to make sense of modern quantum 

theory, a necessity for any metaphysician that takes science seriously.  The other change 

I have suggested is that there may be more intrinsic properties than Lewis thought.  In 

chapter 4, I claim that one way to make sense of the rotating homogenous disc is to posit 

velocity vectors as intrinsic properties that can be instantiated at a point.  This allows us 

to develop useful persistence conditions for a rotating disc, allowing a Humean to 

differentiate between a stationary and rotating disc.  Other than these minor changes, I 

have taken Lewis’s theory at face value and believe that we can indeed use it to make 

sense of the world around us.   

7.2 The Rotating Homogenous Disc Revisited 

In chapters 3 and 4, I provide two separate solutions to the problem of the 

rotating disc.  There may seem to be some tension between these two solutions, but I 

believe that this is not the case.  As this is a commonly discussed problem with Humean 

Supervenience, there is bound to be disagreement amongst authors as to the best way to 

develop the problem.  If one takes the physical effects of rotation seriously, then positing 

velocity vectors is the best available response to the problem.  If one claims, as some 

authors do, that there are none of the normal physical effects of rotation present in these 

worlds, then I think the answer I provide in chapter 3 is the best response for the 

Humean.  In that chapter, I claim that there is no real difference between a rotating 
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homogenous disc and a stationary one.  If one posits a difference, then it can only be 

explained by alluding to some notion of an intrinsic primitive rotation that looks 

nothing like rotation actually looks in our world.  So though it might seem that I have 

provided competing answers to this problem, I believe that I have provided two 

solutions that are appropriate in different situations.  

7.3 The Big Bad Bug Revisited 

Though I believe I have provided convincing answers to the major objections to 

Humean Supervenience, I also believe that I have left the Humean with a big problem to 

solve.  In Chapter 6, I respond to the objection of the big bad bug, not by providing a real 

solution, but by claiming that it is part of a much bigger problem for the Humean.  I 

think the Humean has a much more serious problem with induction than has been 

previously realized.  If the world is only a vast mosaic of matter of fact, then we lose the 

power to make good inductions.   But I believe that this is not a problem to despair.  I try 

to provide a suggestion for a way the Humean can live in the world and make 

predictions without induction.  Though I’m not convinced of this solution, and believe 

that it requires a much more thorough examination, I think it is a good start.   
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