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3. Absolutism vs Comparativism about
- Quantity

Shamik Dasgupta

We naturally think that material bodies have weights, sizes, masses,
densities, volumes, and charges; that there are spatial distances between
them, and temporal durations between events involving them. These
are all features that fall under the category of quantity.

In this paper I discuss a question that arises for all quantities
but which is best illustrated by the case of mass. The property of
having mass is a determinable that appears to have two kinds of
determinates. On the one hand, we naturally think that some-
thing with mass has a determinate infrinsic property, a property it
has independently of its relationships with other material bodies.
But we also think that things with mass stand in various determi-
nate mass relationships with one another, such as x being more
massive than y or x being twice as massive as y. My question is:
of the intrinsic masses and the mass relationships, which are
fundamental?

According to a view I will call absolutism, the intrinsic masses are
fundamental. Loosely speaking, the view is that the most funda-
mental facts about material bodies vis-a-vis their mass include facts
about which intrinsic mass they possess. The absolutist does not
deny that things with mass stand in determinate mass relationships,
and she might even agree that those relationships are fundamental
too. But more likely she will think that those relationships hold in
virtue of the intrinsic masses: if my laptop is twice as massive as my
cup, the idea is that this is (at least partly) in virtue of the particular
intrinsic mass that they each possess.! In contrast, comparativism is
the view that the most fundamental facts about material bodies

! [ say “at least partly” because an absolutist might say that if is in virtue of their
intrinsic masses and various higher-order relations between those infrinsic masses
(see for example Mundy (1987)). But this issue will niot concern us here,
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vis-a-vis their mass just concern how they are related in mass, and
all other facts about their mass hold in virtue of those relationships.?
I will describe both these views more precisely in section 1, and

as we will see an analogous issue arises for all quantities. Given the

central role that quantities play in our understanding of the natural
world, the question of absolutism vs comparativism is central to
any inquiry into what the natural world most fundamentally con-
sists in. Moreoves, there is more at stake in the issue than just our
understanding of quantities, for comparativism brings with it a
commitment to fundamental external relations and these have his-
torically been treated with some suspicion. It is therefore surprising
that the contemporary metaphysics literature contains relatively lit-
tle discussion of the issue.

In this paper I motivate and defend comparativism. But I am less
interested in pressing that particular view as I am in formulating
the issue and broadly surveying what I take to be the more impor-
tant lines of argument for each position.

The main consideration in favor of comparativism is developed
at the end of the paper, in section 8, and is based on the idea that we
cah only ever observe mass relationships. More fully, the idea is that
even if material bodies possessed the intrinsic masses posited by
the absolutist, those intrinsic masses would be undefectablein a very
strong sense: the structure of the physical laws governing our world
would guarantee that they could never have an effect on our senses.
As is well known, absolute velocity and absolute simultaneity are
undetectable in this very same sense, and for this reason most con-
temporary metaphysicians and physicists call them “redundant” or
“superfluous” and dispense with them on Occamist grounds. My
thought is that the same reasons should compel us to dispense
with the infrinsic magses posited by the absolutist. More precisely,
the Occamist principle 1 appeal fo is that positing undetectable
structure is a vice, in the sense that if one theory of the material
world posits undetectable structure that another does not then all
else being equal we should prefer the latter. All else being equal,
then, we should prefer comparativism. Now, whether all else is
indeed equal depends on whether there are stronger countervailing

* Along, perhaps, with higher-order facts about those mass relationships, though
again this {ssue does not concern us here. Thanks to David Baker for helpful sugges-
tions about how to formulate these views.
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reasons to reject comparativism. So in sections 27, the bulk of the
papet, I consider a number of potential objections to comparativ-
ism and argue that none are convincing; hence my preference for
comparativism.

The discussion will mostly be limited to the case of mass, and
I will make the simplifying assumption that the correct physical
theory of mass is a classical, Newtonian theory. The assumption is
of course false, but much of the paper discusses rather general,
philosophical considerations that do not depend on the physical
details, and in those discussions this simplifying assumption is
harmless. Considerations from physics are discussed towards the
end of the paper, and there the assumption may be less harmless.
But T continue to assume it because the considerations from phys-
ics turn out to be conceptually rather delicate and so it is worth
clarifying them in the context of this simplifying assumption before
asking whether they generalize to more realistic physical theories.
I think the considerations stand a good chance of generalizing to at
least some other quantities and physical theories, but whether this
is s0 is a question for another time.

1. MORE ON ABSOLUTISM AND COMPARATIVISM

The absolutism vs comparativism issue per s¢ has not received
much discussion. To be sure, views that count as absolutist have
been defended by Armstrong (1978) and (1988), Mundy (1987), and
Lewis (1986b); and views that count as comparativist have been
defended by Ellis (1966), Bigelow and Pargetter (1988) and (1990},
and Field (1980} and (1985). But those discussions are often inter-
twined with other issues about quantities, so it will help to clarify
the issue I have in mind before considering arguments either way.
I understand both views in terms of the idiom of one kind of fact
“holding in virtue of” another. As [ use the phrase, this is an explana-
tory idiom: to say that a fact holds in virtue of another is to say that
the latter explains the former in a distinctively metaphysical sense.
To illustrate, imagine asking what explains Europe’s being at war in
1939. A causal explanation might describe events during the pre-
ceding 50 years that led, say, Chamberlain to declare war. But there
is another kind of explanation that would try to say what goings
on in Europe at the ime made it count as a continent at war in the
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first place. Regardless of what caused the conflict, someone in
search of this second explanation recognizes that war is not a sui
generis state and that there must therefore have been something
about the continent that made it count as being a continent at war
rather than (say} one at peace. A plausible answer is that it was at
war in virtue of how its citizens were acting, for example that some
were committing politically motivated acts of violence against oth-
ers. As [ use the phrase, an explanation of this second kind is a state-
ment of that in virtue of which Europe was at war. I take this kind of
explanation to be reasonably intuitive: regardless of the truth of this
explanation of why Europe was at war, we seem to understand the
claim reasonably well.®

Earlier I said that the absolutist thinks that the most fundamen-
tal facts about material bodies vis-a-vis their mass include facts
about which intrinsic mass they possess. We can put this more pre-
cisely in terms of the idiom just described: the view is that there are
facts about which intrinsic mass a given material body possesses
that are not explained {in the metaphysical sense just described) in
other terms—in particular, that are not explained in terms of its
mass relationships with other bodies.* As I said earlier, the absolut-
ist need not deny that things with mass stand in various mass rela-
tionships, but she will likely think that when they do this is at least
partly explained (in this metaphysical sense) by the particular
intrinsic mass that each body has.® In contrast, the comparativist
thinks that all facts about material bodies vis-a-vis their mass
are explained (in this metaphysical sense) in terms of the mass rela-
tionships between bodies.S This leaves open what kinds of mass

3 The term “ground” has been used by Kit Fine and Gideon Rosen to describe this
sense of metaphysical explanation {see Fine (2001} and (2012), and Rosen (2010}).

1 This might be because there are facts about which inirinsic mass & material bedy
possesses that are unexplained. Oy, if there are infinite descending chains of expla-
nations, it might be because any such fact is explained by another faci of the same
kind; that is, another fact about which intrinsic mass something has.

5 Though this is not enforced: the absolutist might conceivably think that there are
also unexplained facts about mass relationships along with unexplained facts about
intrinsic masses. But I do not know of anyone who holds this view or of any reasons
in its favor so I will largely ignore it in what follows.

¢ Along, perhaps, with higher-order facts about the relations themselves; see foot-
note 2.
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relations are most explanatorily basic: they might be mass ratios,
such as an object being twice as massive as another; orderings, such
as an object being more massive than another; or even just linear
structures, such as an object lying between two others in mass. But

* this in-house dispute will not matter for our purposes. For simplic-

ity I will often assume that the comparativist under discussion is of
the first type, but nothing will hang on this.” As stated, both views
are claims about what actually holds in virtue of what and so are
neutral on the relation between intrinsic mass and mass relation-
ships in other possible worlds. One might of course argue that
comparativism is necessarily true if true at all (mufatis mutandis for
absolutism), but I will not take a stand on this issue here.?

I have not yet mentioned facts about mass in a particular scale,
such as my laptop’s being 2 kgs, and one might consider this omis-
sion strange since it is this sort of fact that we most often express
when talking about mass. But it is not immediately obvious
whether this is ultimately a fact that holds in virtue of my laptops
intrinsic nature or in virtue of its mass relationships, so to avoid
begging questions it is best to state the absolutism/comparativ-
ism issue without mentioning these facts and leave their status as
a further question (I discuss this question in section 5).

I have so far assurned that “holding in virtue of” is a relation
between facts and I will continue to do so for ease of prose. But
those wary of facts may express claims about what holds in virtue
of what with the sentential operator “becatuse.” Thus, when I previ-
ously said that Europe’s being at war holds in virtue of facts about
the actions of its citizens at that time, one could restate this without
reference to facts as

Europe was at war in 1939 because a battalion of troops marched to battle
and...?

7 Baker (manuscripta) discusses which kinds of relations the comparativist should
and should not think are explanatorily basic. And Baker (manuscript b) discusses the
idea that the comparativist might introduce what he calls ‘mixed relations’. These are
inter-quantity relations, for example my mass being twice your length. I will not
discuss these mixed relations here.

® Both views, I should say, are neutral as to the status of facts about the nomic rela-
tion between mass and other quantities. The issue just concerns the status of “cater-
gorical” facts concerning the masses of things.

* This way of expressing claims about what holds in virtue of what is suggested by
Fine (see his (2001) and {2612)). Strictly speaking, the righi-hand side will consist of a list
of sentences rather than a conjunction, but this complication does not matter to us here.




110 | Shamik Dasgupta

so long as “because” is understood in the metaphysical rather than
causal sense. On this way of talking, the absolutist will assert things
like

My laptop is more massive than my cup because my laptop has the intrinsic
mass M and my cup has the intrinsic mass M*.

whereas the comparativist will deny such a claim. Moreover, Thave
so far made free reference to such things as intrinsic masses and
mass relations. For example, the natural interpretation of the dis-
played sentence takes “M” to be a term referting to a property and
the expression “has the instrinsic mass” to be a relational predicate
holding of my laptop and the property M. But nominalists wary of
properties and relations can also make sense of the absolutism vs
comparativism issue by reading the displayed sentence in another
way. For example, they might take “has the intrinsic mass M” to be
a primitive monadic predicate containing no referential devices at
all. Still, in what follows I will continue to refer to properties and
relations for ease of prose.!’

Although I have focused on the case of mass, it should be clear
that the same issue arises for other quantities too. For example, con-
sider the case of spatial distance. When material bodies X and Y
stand in the determinable relation of being spatially related, there
are two kinds of determinate relationships that they enter into. On
the one hand, it is natural to think that X stands in a determinate
distance relation to Y. But it is also hatural to think they stand in
various comparative spatial relations to other bodies, for example
the relation of X being twice as far from Y as Z is from W, or even
just of X being further from Y than 7 is from W. But of the former
fact about the distance between X and Y and the latter fact about the
comparative distance between X, Y, Z, and W, which is fundamen-
tal? The absolutist says that the most fundamental facts about dis-
tance include facts of the former kind, while the comparativist says

1 This is not to say that the absolutism/comparativism issue is entirely independ-
ent of the issue of realism ahout properties. One might argue, for example, that the
nominalist has a hard fime being an absolutist since her vocabulary would then be
required to include an infinite number of primitive predicates, one for each determi-
nate intrinsic mass. Still, logically speaking the issues are orthogonal and in what
follows Iwill not be concerned with considerations that depend on a resolution to the
question of realism about properties.
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that all facts about distance are ultimately explained (in the meta-
physical sense) in terms of facts of the latter kind."™ This is why I
used the terminology “absolutism” and “comparativism” in the
case of mass rather than “intrinsicalism” and “relationalism”: when
we generalize to other quantities such as spatial distance, the facts
that the absolutist takes to be most fundamental are themselves
facts about relationships,

As I sald, my main reason for endorsing comparativism (devel-
oped in section 8) is that the intrinsic masses posited by the abso-
lutist would be undetectable in a very strong sense. The Occamist
principle described earlier deems this to be a significant mark
against absolutism. However, it is not a decisive mark against the
view and if there were stronger countervailing considerations -
against comparativism, then absolutism would remain our all-
things-considered best theory. So in sections 27, I consider six kinds
of objection to comparativism—objections from intuition, from
modality, from semantics, from kilograms, from Humeanism, and from
physics—and argue that none are compelling. All things consid-
ered, then, I believe that comparativism is the preferable view.

2, OBJECTIONS FROM INTUITION

Let us start with objections to comparativism from intuition. When
first introduced to the issue, absolutism strikes many as being the
more intuitive and plausible view. If my laptop is more massive
than my cup, it initialty seems that this is (at least in part) because
of their infrinsic masses. Moreover, comparativism conflicts with an
intuitive “locality” principle concerning mass, namely that given a
connected region of spacetime R composed of two sub-regions R
and R,, the fundamental facts about mass within R, and the funda-
mental facts about mass within R, together determine the funda-
mental facts about mass within RY¥ This principle strikes us as

1 The absolutism/comparativism issue about distance should not be confused with
the substantivalism/relationatism issue. The latter issue concerns the relata of spatial
relations and asks whether they are, fundamentally speaking, material bodies or
regions of space, Whichever way that dispute is resolved, we may then raise the abso-
lutism/comparativism debate by asking whether, at the fundamental level, those relata
stand in two-place absolute distance relations or four-place comparative relations.

2 Thanks te Eliot Michaelson for elucidating this locality principle for me.
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intuitively correct, but the comparativist must deny it since the mass
relationships within R, and those within R, do not determine the mass
relationships between a body in the one region and a body in the other.

So let us agree that absolutism is initially the more plausible
view. One might then argue that this is a reason to think that it is
true, But the last sentence conflates a number of arguments. One
tmconvincing argument is that just as we are endowed with a reli-
able faculty of perception, we are also endowed with a reliable fac-
ulty of intuition which delivers the verdict that absolutism is true.
To this we might well object that there is good reason to doubt that
we have a faculty of this sort (for one thing, anatomists and neu-
rologists have yet to find anything corresponding to it). Here we
need not deny that we have a faculty of intuition that is a reliable
guide to math and logic; all we need insist is that we do not have
one that delivers reliable verdicts about what the fundamental
physical properties and relations are, for it is this that absolutists
and comparativists disagree about. The denial of such a faculty
should therefore be uncontroversial.

Still, one might argue that the intuitive plausibility of absolutism
carries epistemic weight without appealing to a faculty of intuition.
Hor example, one might say that absolutism is a “Moorean truth,” a
proposition in whose truth we are more certain than any premise
used in an argument to the contrary. Or one might point out that
absolutism is our starting point in the inquiry, and then argue for a
principle of epistemic conservatism according to which our starting
point is (defeasibly) justified merely by virtue of being our starting
point. Either way, the upshot would be that our initial absolutist
inclinations are epistemically significant.

In response, I do not object to the principle of epistemic conserva-
tivism or to Moorean approaches to some questions in philosophy.
In particular, I concede that absolutism’s initial plausibility is at
least some reason to believe it. But any such reason is defeated by
my Occatnist argument to the contrary. To see this, consider the
case of absolute simultaneity. While it is initially plausible that there
is stch a thing as simultaneity, most would agree that considerations
from special relativity are enough to defeat any consideration from
Mooreanism or epistemic consetvativeness in simultaneity’s favor.?

12 To the Moorean, this shows that our belief in simulfaneity is not, after all, more
certain than the premises of any argument against it. To the epistemic consevvative,
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Now, I take the initial plausibility of simultaneity to be at least as
strong as the initial plausibility of absolutism. Therefore, since my
reason fo reject absolutism is the same as our reason to dispense
with simultaneity (I leave it until section 8 to make good on this
claimy), it will be strong enough to defeat considerations from Moo-
reanism or epistemic conservativeness in absolutism’s favor.

3. OBJECTIONS FROM MODALITY

Other objections to comparativism appeal to modal considerations.
The idea behind all these objections is that the comparativist cannot
make sense of certain situations that seem, at least on the face of it,
to be possible. I believe that those with absolutist inclinations are
often moved by these kinds of considerations, so 1 will consider
four such objections in some detail.

The first objection can be put aside reasonably quickly. The objec-
tion is that while it seems possible for everything’s mass to double
tonight at midnight, the comparativist cannot make sense of this
since the mass relationships between things tomorrow would be
exactly the same as they were today and so by the comparativist’s
own lights there would have been no change. But this objection is
not compelling, for the comparativist may claim that some of the
fundamental facts about mass concern how something at one time
is related in mass to something at another time. If so, she can make
sense of the possibility after all.

A second, more compelling objection along these lines appeals
to the intuition that it seems possible for everything's mass to
always have been double what it actually is. The possibility of “uni-
form doubling” under consideration here is not one in which every-
thing’s mass doubles at a particular time, but rather one in which
the entire history of the universe is just like ours with the one excep-
tion that at any given time, everything’s mass is double what it
actually is at that time. The objection is then that while this intui-
tively seems to be possible, the comparativist can make no sense of it.14

it shows that while our belief in simultaneity may have been epistemically privileged
by virtue of being our starting poin, its privilege was not enough to ward off argu-
ments to the contrary.

1 Eddon (2013) objects to comparativism in this way. Hawthorne (2006} outlines the
objection and seems to take it to have some force, but he does not explicitty endorse it.
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But why think that the comparativist cannot make sense of the
_possibility of uniform doubling? At this point the objector needs to
choose whether fo express her objection with modal operators or in
the framework of possible worlds. In the latter framework, the pos-

sibility of uniform doubling is represented by a possible world just -

like ours but with the one exception that everything’s mass is dou-

ble what it actually is. To argue that the comparativist can make no

sense of such a world, the objector would appeal to a plausible
“necessitation” principle: that if a fact Y holds in virtue of some
facts, the Xs, then every world in which the Xs obtain is also a wotld
in which Y obtains.”® This necessitation principle is standard in the
literature on the in virtue of relation and is extremely plausible. For

example, if the fact that Europe was at war in 1939 holds in virtue -
of facts about the actions of its citizens, then those actions are what -
accotnts for and makes it the case that Europe was in a state of war
rather than (say) a state of peace. Consequently, it seems that any .

world in which the citizens of Europe act in that way rnust also be a
world in which the continent is at war, just as the principle implies.

Now, along with the necessitation principle, comparativism implies -

that worlds agreeing on all the mass relationships agree on all facts
about mass. But the so-called “doubled” world agrees with the
actual world on all mass relationships; hence according to the com-
parativist it is not a world that differs from the actual world regard-
ing any fact about mass and is therefore not a world in which
everything’s mass is doubled.

That is the objection stated in the framework of possible worlds. Tt
can also be stated using modal operators by formulating the neces-
sitation principle in terms of modal operators instead. In what fol-
lows I will only discuss the possible worlds version of the objection
just outlined. The details of the modal operator version differ subtly,
but there is no space to discuss those details and in any case the main
morals of our discussion in terms of possible worlds will carry over.

5 Tam simplifying here. As I describe in section 5, I believe that the in wirfue of rela-
tion is irreducibly plural in the sense that some facts, the Ys, can hold in virtue of
some facts, the Xs, even though no Y taken on {ts own helds in virtue of anything. If
that is right, the necessitation principle should be tephrased with plural variables as
follows: if the ¥s hold in virtue of the Xs, then every world in which the Xs all obtain
is also a world in which the Ys all obtain. But this complication is not relevant to the
current objection, so I will ignore it here.
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How might the comparativist respond to the objection? One
response is to become a modal realist in Lewis’s sense and say
that the fundamental facts of the world are really facts concern-

- ing a plurality of concrete worlds: The comparativist may then

think that the fundamental facts concerning mass relationships
include how objects in different worlds relate to one another in
mass. A comparativist of this sort will point out that the actual
world and the doubled world disagree on their inter-world mass

- relations, and therefore the necessitation principle does not imply

that they agree on all facts about mass. But I do not wish to rest
my case on this response. Putting aside the unpopularity of modal
realism, a more important worry is whether the modal realist can

~ legitimately allow fundamental relationships between objects in

different worlds. For example, the generalization of this approach

" in the case of spatial distance is that fundamental spatial relations

hold between bodies in different possible worlds, and one might
argue that this conflicts with Lewis’s account of a possible world
as the mereological sumn of spatiotemporally related things.

So it is worth asking whether the comparativist can respond
to the objection without appealing to fundamental inter-world
mass relationships. I believe she can. In the first place, she may
argue that her failure to make sense of the possibility of uniform
doubling is no real vice; and in the second place she may argue
that she can, perhaps surprisingly, make sense of the possibility
without fundamental inter-world mass relations after all. Both
responses seem reasonable to me, so I will discuss each one.

Start with the {irst. The objection rests on the intuition that a uni-
form doubling of mass really is possible, but is this right? I find that
my inclinations here depend on my theoretical convictions: when
absolutism strikes me as atiractive it seems possible, but when [ am

- in the grip of comparativism I feel that the possibility is a silly phil-

osophical mistake. This should not be surprising, since the absolut-
ist and the comparativist are both likely to agree that if absolutism
is true, then uniform doubling in mass is possible. Now, if our intui-
tion ‘that doubled worlds are possible rests on a prior belief that
absolutism is true, the current argument would at best collapse into
the argument from intuition just considered or, at worst, beg the
guestion. So the question is whether we have an inclination to think
that uriform doubling is possible that is independent of any prior
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belief in absolutism, and if so how strong that inclination is. T am
not sure how one might go about answering this question, but an
answer is crucial to the current argument. For now, then, it seems
reasonable to take the issue of uniform doubling to be a case of
“spoils to the victor.”

The second response is that the comparativist can, perhaps
surprisingly, make sense of the possibility of uniformly doubling
without appealing to fundamental inter-world mass relationships.
To see how let us turn to the third modal objection to comparativ-
ism, for our response to it will provide the materials needed to
make sense of uniform doublings. So, putting aside for a moment
the possibility of everything’s mass being doubled, note that it is
surely possible for just my laptop to have been twice as massive as
it actually is. The third modal objection is that the comparativist
cannot even make sense of this. On the face of it, this objection is
far more powerful than the last. For while we might reasonably
deny that it is possible for everything’s mass to have been dou-
bled, we must surely agree that my laptop could have been more
massive than it is. If the comparativist cannot even make sense of
this latter possibility, that is a vice indeed. I am therefore surprised
not to have seen or heard this argument expressed by those with
absolutist inclinations. :

But why think that the comparativist can make no sense of the
possibility? Again, the objection can be developed in the framework
of possible worlds or with modal operators, but let us stick to the
former. The idea, then, is that she can perfectly well make sense of a
world W just like ours except that the mass-ratio between my laptop
and all other things is double what it actually is. But without inter-
world mass relationships, there is no fact of the matter as to whether
W is a world in which my laptop is twice as massive as it actually is,
or one in which my laptop is the same mass and everything else is
half as massive as they actually are. Notice that if the actual bodies
and those in W had intrinsic masses, then the problem would not
arise, for those intrinsic masses would determine mass relationships
between bodies in the one world and bodies in the other. But with-
out fundamental inter-world mass relationships, the comparativist
has no resotirces to make a similar inter-world comparison.’®

¥ The situation is not improved by noting that comparativism is a contingent
claim and allowing the material bodies in W to have intrinsi¢ masses. For so long as
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- How might the comparativist respond? I believe she can accuse
the objection of resting on an incorrect model of how a possible

:World represents my laptop’s mass and introduce a better model

that allows her to make sense of the possibility in question. To see
‘this, it will help to work with a specific model of how a possible
world represents something de e of my laptop in the first place. I

will work with Lewis’s famous proposal that it does so not by con-

taining my laptop but by containing one of its counterparts,
though nothing hangs on this choice. Given this assumption, the

world W introduced above can be re-described as a world con-

taining a counterpart of every actual material body such that if my
laptop is r times as massive as another body x, my laptop’s coun-
terpart in W ig 2r times as massive as x's counterpart in W.

Now, congider an object other than my laptop, such as my cup.
Notice that the mass relationships it enters into are extremely simi-
lar to those entered into by its counterpart in W. The only difference
is that while my cup is (say) half as massive as my laptop, my cup’s
counterpart in W is one fourth as massive as my laptop’s counter-
part in W, Other than that, my cup’s mass relationships to all other
bodies are exactly the same as its counterpart’s relationships to
theirs. But this is not so with my laptop: the mass relationships it
enters into differ systematically from those that its counterpartin W
enters into by a factor of 2. So the comparativist may say thatitisin
virtue of this asymmetry that W represents my laptop as being
twice as massive as it actually is and everything else as being the
same mass as they actually are.

In effect, the comparativist just infroduced a “mass-counter-
part” relation in addition to the ordinary, Lewisian counterpart
relation. Since my cup and its counterpart in W resemble one another
with respect to their mass role, we call them mass-counterparts.
And because my cup’s counterpart is also its mass-counterpart, W
represents my cup as being the same mass as it actually is. Here
the mass-counterpart relation is doing analogous work to Lewis’s
counterpart relation: just as the latter is not identity but stands in
for it when determining what a world represents de e, the mass-
counterpart relation is not the same-mass-as relation but stands in
for it when determining what a world represents about mass.

the actual material bodies lack intrinsic masses, there remains no fact of the matter as
to whether W is a world in which my laptop is twice as massive as it actually is.
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Indeed, the comparativist can introduce a slew of mass-counter-
part relations, one for each real number. My cup’s mass role resem-
blesits counterpart’s mass role, so we call them mass -counterparts.
My laptop’s mass role does not resemble its counterpart’s mass
role in the same way, but since the mass ratios my laptop stands in
are uniformly half those of its counterpart, their mass roles resem-
ble each other modulo a factor of 2. As a result, the comparativist
can call them mass -counterparts. More generally, she can say that

x and y are mass -counterparis just in case x’s mass role resembles -
y’s mass role modulo a factor of *. And she may then propose the -
general principle that, relative to a counterpart relation and a set *
of mass-counterpart relations, W represents an actual object x as -
being r times as massive as it actually is just in case x has a coun-
terpart in W that is also x's mass -counterpart. Relative to the |

mass-counterpart relations just described, this delivers the desired

result that W represents my laptop as being twice as massive as it

actually is.

The ordinary counterpart relation is context-sensitive, in the -
sense that the features of individuals relevant to determining -
whether they resemble one another, and therefore whether they are -
counterparts, are sensitive to the context in which the modal claim
is made. Similarly, the comparativist can allow that those aspects of -

a body’s mass role relevant to determining what its mass -counter-
parts are depend on the conversational context. For example, a con-
text in which mass relationships to my laptop are particularly

salient might be one in which my laptop’s counterpart in W is also -

my laptop’s mass-counterpart (since the latter agrees with my
laptop on all mass relationships to itself). Relative to this mass-
counterpart relation, W represents my laptop as being the same
mass as it actually is and everything else as being half as massive as
they actually are!

Although the discussion so far assumed Lewis’s own theory of
de re modality, the mass-counterpart theory just introduced is
consistent with many other theories, including ersatz ones. There
is of course much more to say about it, but much of the ensuing
discussion will resemble the literature on Lewis’s own counter-
part theory, so instead let me return to the second modal argu-
ment we left earlier and explain how the comparativist can use
the mass-counterpart theory just introduced to make sense of the
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possibility of uniform doubling. The problem, remember, was
that a “uniformly doubled” world agrees with our world on all

- mass relationships and so, according to comparativism and the

necessifation principle outlined earlier, also agrees with our
world on all facts about mass whatsoever and is therefore not a
doubled world after all. But with mass-counterpart theory in
hand, T believe the comparativist can accuse the objection of
ignoring the distinction between worlds and possibilities. That is,
she can respect the necessitation principle and concede that she
can make no sense of a uniformly doubled world, but insist that
she can nonetheless make perfectly good sense of the possibility of
uniform doubling.

To see how, note that it is a familiar fact that worlds and possibili-
ties come apart in ordinary counterpart theory. To use Lewis’s
example, I might have been either one of a pair of twins: 1 might
have been the first born, and I might have been the second born.”
Here we have one possible world with twins but two possibilities,
one in which my counterpart is the first born and the other in which
my counterpart is the second born. Indeed, we have already seenan
analogous distinction between worlds and possibilities in mass-
counterpart theory: The world W discussed earlier represented two
possibilities depending on which mass-counterpart relation we
focused on, one in which my laptop is twice as massive as it is and
one in which everything else is half as massive as they are. In his
discussion of worlds and possibilities, Lewis also says that our
counterparts need not always be in other worlds. When I consider
the unhappy possibility of being my neighbor Fred, Fred himself
(my worldmate} is acting as my counterpart and represents me as
having all his properties.®® In this case the actual world, along with
a certain counterpart relation, is representing a non-actual possibil-
ity for me. l

With mass-counterpart theory, the comparativist can model the
possibility of uniform doubling analogously to how Lewis models
the possibility of my being Fred, namely by using the actual world
along with a suitable mass-counterpart relation. To see how, note
that the possibility of uniform doubling is a possibility for all the

¥ See Lewls (1986a), p. 231 18 See Lewis (1986a), p. 232.
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material bodies taken together. If we let S be an ordered set of all
those bodies, then according to Lewisian counterpart theory a
world represents a possibility for those bodies by containing a
counterpart of 5. Well, surely S can be its own counterpart in nor-
mal contexts. Moreovet, 5 can also be its own mass,-counterpart in
normal contexts. This is because 5's mass role—the pattern of mass
relations entered into by the members of S—resembles its mass role
perfectly modulo a factor of 2: after all, the pattern of mass relations
are exactly as they would be were everything doubled in mass! And
relative to these counterpart and mass-counterpart relations, our
mass-counterpart theory—suitably generalized to apply to ordered
sets—implies that the actual world itself represents the possibility
of uniform doubling. So in this sense, uniform doublings of mass
are possible even for the comparativist.

This is not to deny that there is another sense in which uniform
doublings of mass are impossible for the comparativist. What we
just did, effectively, is distinguish between two modal notions. One
is the notion that quantifies over what I called “possible worlds”
earlier and might be called “strict” possibility. This is the notion on
which the earlier necessitation principle is true, that if a factY holds
in virtue of some facts, the Xs, then every possible world in which
the Xs obtain is also a possible world in which Y obtains. The com-
parativist should concede that she can make no sense of the strict
possibility of uniform doublings—indeed, as the third modal objec-
tion rightly points out, the comparativist cannot even make sense
of the strict possibility of my laptop being more massive than it
actually is! But there is another modal notion that quantifies over
what I called “possibilities” earlier, where a possibility can be
thought of as a friple of a possible world W, an assignment of

.objects to a counterpart in W, and an assignment of objects to a
mass -counterpart in W, We might call this “loose” possibility.”” As
argued earlier, the comparativist can then make perfectly good
sense of the loose possibility of my laptop’s being more massive
than it actually is, and indeed the loose possibility of uniform
doublings.

 If one is attached to the idea that it is possible that P iff there is a world in which.
P is true, one should feel free to call the possibilities “possible worlds” instead when
using the loose notion. The nomenclature is not what matters here.
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What the modal objections to comparativism need to establish,
then, is not just that the envisaged situations (uniform doublings of
mass, or just my laptop being more massive than it actually is) are
possible in some generic sense but rather that they are sirictly pos-
sible, for it is only this latter claim that the comparativist must deny.
I have seen no attempt by absolutists to establish that they are
strictly possible and I am skeptical that they can do so. At the very

- least, the burden is now on the absolutist to establish the required

premise. For this reason I remain unmoved by these modal objec-
Hons to comparativism.

There is a more general lesson here, namely that when engaging
in modal reasoning (as these objections do) it is crucial to take great
care to clarify the modal notion in use. For there may be many notions
of possibility related to but distinet from strict possibility. If so, then
when faced with the objection that she cannot make sense of this or
that possibility, the comparativist can always explore the response of
saying that the envisaged situation is possible in one of these other
senses even if it is impossible in the strict sense. Indeed, I have no
particular allegiance to the counterpart-theoretic response developed
earlier and am open to resting my response on another alternative to
strict possibility, if one can be developed. The counterpart-theoretic
response is dialectically useful, though, since it nicely illustrates the
existence of at least one of these other modal notions.”

It is worth mentioning a fourth kind of modal argument against
comparativism, namely that the comparativist cannot make sense of
a possible world containing just one massive body.” In particular,
one argument is that she cannot make sense of it having the determi-
nable property of having mass, while a second argument is that she
cannot make sense of it having any particular determinate mass (say,
the mass of an electron). But in response to the first argument, the

® David Chalmers distinguishes two notions of metaphysical possibility that he
calls prior and posterior possibility (he mentions the idea briefly in footnote 5, p. 449
of his (2012) and is developing the idea in other work). His notion of prior pessibility
is, T think, the same as the notion of strict possibility in use here. It is less dlear to me
how his notion of posteriar possibility is related fo the notion of locse possibility
discussed in the text, though his notion of posterior possibility is certainly more gen-
eral, since the notion of loose possibility is (as defined earlier} restricted to the case
of mass.

® Thanks to Michaela McSweeney for helping me to appreciate the force of this
argument. Similar arguments are given by Eddon (2013).
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comparativist can say that something has the determinable property
of having mass if it stands in a determinate mass relation, and then
point out that the lone particle stands in such a relation to itself,
namely the same-mass-as relation. And in response to the second
objection, the comparativist can appeal to mass-counterpatt theory
and say that whether the particle counts as having the mass of an
electron depends on the mass-counterpart relations allowed by the
conversation in which the world is being discussed.

I conclude, then, that objections to comparativism based on
modal considerations are not convincing.

4. THE OBJECTION FROM SEMANTICS

One might instead try to refute comparativism on semantic
grounds. To see how, recall Kripke’s famous claim that we use the
term “1 meter” with the stipulation that it is to refer to the length
of the standard meter in Paris.? The analogous view in the case of
mass is that we use “1 kilogram” with the stipulation that it is to
refer to the mass of that lump of platinum-iridium alloy in Paris
that serves as our standard of measurement, known as the Interna-
tional Prototype Kilogram (IPK). But the entity that the Kripkean
theory takes the referent of “1 kilogram” to be, namely the mass of
IPK, sounds suspiciously like an intrinsic property of [PK. After
all, if the fundamental facts about mass wetre just facts about mass
relationships, it is difficult to see what “the mass” of IPK could
possibly be. So, the argument goes, if comparativism were true,
then “1 kilogram” would fail to refer and sentences like “My lap-
top is 2 kilograms” would fail to be true.

Of course, the comparativist might bite the bullet and concede
that kilogram sentences are not true. According to this “error the-
ory” response, the term “kilogram” is similar to “phlogiston”: both
were used with the stipulation that they are to refer to whatever
entity satisfies some description, but since nothing answers to the
description, they both fail to refer. The main difference between the
two cases is that there is a pragmatic reason to continue using the
term “kilogram” that is lacking in case of “phlogiston.” For as long
as our use of “kilograms” is governed by the inference rule

2 See Kripke (1972).
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ais r kilograms
b is s kilograms
Therefore, a is ¥/¢ tites as magsive as b

we can use “kilogram” as a convenient way of storing and com-

_ municating information about mass ratios even if sentences con-

taining it are not true® If this error theory sounds radical and
unwarranted, compare it to the case of absolute simultaneity. If
semantic investigation revealed that the truth of our ordinary talk
requiires there to be such a thing as absolute simultaneity but it sub-
sequently turned out for reasons of physics and metaphysics that
there is no such thing, we would have no qualms concluding that
our ordinary talk is in error. Similarly, if the semantic argument
presented a moment ago showed that the truth of “kilogram” sen-
tences requires the truth of absolutism but it subsequently turned
out for reasons of physics and metaphysics that absolutism is false,
we should have no qualms accepting the resulting errot theory.

But while this error theory is defendable, there is no need for
the comparativist to adopt it since the semantic objection fails to
establish that the truth of “kilogram” sentences requires the truth
of absolutism in the first place. In fact, it fails for two reasons.
First, the Kripkean theory of reference-fixing it presupposes is
false. To see this, imagine reading in The Times that the French
have been subjecling us to an illugion that makes IPK appear
twice as massive as it actually is. Imagine that the article explains
that the illusion has been systematic, so that whenever we used
IPK to calibrate our measuring instruments, the calibration suc-
ceeded even though we were misled about the properties of the
lump. So, if we were to put IPK on ene of the many calibrated
measuring instruments around the world, it would read “500
grams” rather than “1 kilogram.”

How would we report this discovery? Intuitively, by saying that
we discovered the surprising fact that IPK is 500 grams! But the
Kripkean theory predicts otherwise. Since the theory is that “1 kil-
ogram” is stipulated to refer to the mass of IPK whatever that mass
is, it implies that the article should report instead that while the
standard object is (of course) still 1 kilogram, all other material
bodies are actually half the mass in kilograms that we previously

2 1 discuss the role of this form of inference in more detail in Dasgupta {manuscript).
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thought they were. And this, T claim, is not how we would intui-
tively report it.

But there is a second and perhaps more decisive reason why
the semantic objection f(ails to establish that the truth of “kilogram”
sentences requires absolutism. Even if we granted the Kripkean
theory of reference, the argument is supposed to be that the entity
to which “1 kilogram” is stipulated to refer, namely the mass of
IPK, is not identical to IPK’s mass relationships, and it concludes
that the comparativist must say that there is no such thing. But this
last step is a non sequitur. All the comparativist claims is that the
most fundamental facts about mass are facts about mass relation-
ships; it is perfectly consistent with this that there is such a thing as
the mass of IPK which is not identical to any mass relationships, so
long as any fact of the matter concerning it holds in virtue of facts
about IPK’s mass relationships. So the comparativist is free to agree
that there is such a thing as the mass of IPK to which the term
#1 kilogram” refers after all.

The non sequitur exhibited by the semantic objection is vividly
exemplified in the following case. Consider a physicalist who
claims that all facts hold in virtue of facts concerning physical enti-
ties, and imagine an objector who says “The term ‘stock market’
refers to the stock market, but the stock market is not a physical
entity; therefore your physicalism is false.” In response, our physi-
calist will surely point out that the argument misses its mark
entirely: Her view was never that everything is a physical entity
but rather that all facts about the world hold in virtue of facts con-
cerning physical entities. The comparativist can say exactly the
same about the semantic objection to comparativism.

In sum, I do not believe that there is semantic evidence that the
truth of “kilogram” sentences requires absolutism to be true. But
even if there were, I believe that the appropriate response for the
comparativist would be to adopt an error theory about “kilograms.”

5. THE OBJECTION FROM KILOGRAMS

Since comparativism holds that all facts about mass hold in virtue
of mass relationships, one might naturally try to refute the view by
finding a counterexample, i.e. a fact about mass that does not hold
in virtue of mass relationships. For example, consider the fact that
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my laptop is 2 kgs. If one can argue that there are no mass relation-
ships in virtue of which this obtains, one would naturally take
oneself to have refuted comparativism.

Absolutists should find this strategy promising, for I believe
that there are good arguments to the effect that my laptop’s being
2 kgs does not hold in virtue of any mass relationships. Unfortu-
nately there is no room to discuss these arguments in full detail,
but let me say something to motivate the idea.” First, note than an
absolutist has no problem accounting for my laptop’s being 2 kgs:
she can say that it is either identical to, or else holds in virtue of,
my laptop’s having a certain intrinsic mass. If abselutism were
true, this would be an extremely plausible view. For if material
bodies really did have intrinsic masses, it would be natural to
think that terms of the form “r kilograms” would tefer to those
properties (even if the Kripkean view about what fixes the refer-
ents of the terms is incorrect), If so, then it is almost irresistible to
say that my laptop’s being 2 kgs is either identical to, or else holds
in virtue of, its having a certain intrinsic mass; namely the one that
is the referent of “2 kgs.”

But the fact that this account of my laptop’s being 2 kgs is so
natural and satisfying shows that, at least intuitively, the mass rela-
tionships that it enters into are entirely irrelevant when it comes to
explaining what makes it 2 kgs. My laptop stands in all sorts of
mass relationships to standard objects in Paris and measuring
instruments in Paraguay and electrons on Pluto, but the fact that
the absolutist’s explanation is so satisfying shows that, intuitively,
all these relationships are irrelevant to an explanation of its being 2
kgs. Therefore, the argument goes, whichever mass relationships
the comparativist picks in order to explain iis being 2 kgs, she will
violate our intuitions as to what is relevant to explaining that fact.
Of course, the comparativist might concede this and reply that
revising our opinions about what is explanatorily relevant is a natu-
ral consequence of theotetical inquiry. To an extent, this reply is
well taken. But all hands should agree that this would be a signifi-
cant revision of pre-theoretic belief and therefore counts as at least
a point against her view.

As I said, there is no space to develop this kind of argument in

detail. But Jet us give the absolutist the benefit of the doubt and

2 These arguments are developed in more detail in Dasgupta (manuscript).
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suppose that there are no mass relationships in virtue of which my
laptop is 2 kgs. Where does this leave the comparativist? Of course,
one option would be to adopt the error theory described earlier,
according to which there are no facts about mass-in-kilograms in
the first place. But I believe that there is a better option. The key is
to recognize that the in virtue of relation is irreducibly plural, in the
sense that a plurality of facts Y can sometimes hold in virtue of
another plurality of facts X even though no Y when taken on its
own holds in virtue of anything. Given this “pluralistic” conception
of the in virtue of relation, the comparativist may take the set K of all
kilogram facts and the set R of all facts about mass relationships,
and propose that the members of K (plurally) hold in virtue of the
membets of R even though no kilogram fact taken on its own holds
in virtue of anything. This view neatly sidesteps the problem of rel-
evance discussed earlier, for R does not contain irrelevant informa-
tion when it comes to explaining the members of K. To be sure, R
contains irrelevant information when explaining my laptop’s being
2 kgs, such as information about its mass relationships to electrons
on Pluto, but sitce K contains facts about how massive those elec-
trons are in kilograms the relationships between them seem per-
fectly relevant when explaining K’s members all together. By
adopting this position, the comparativist can then agree that there
is a fact of my laptop’s being 2 kgs (contra error theory), concede
that there are no mass relationships in virtue of which it obtains,
and yet nonetheless insist that this is perfectly consistent with com-
parativism since it remains the case that all the facts about mass in
kilograms when taken together as a plurality hold in virtue of the
underlying mass relationships.

There are many virtues of this view. One is that the comparativ-
ist can respect the intuition described earlier that facts about my
laptop’s mass relationships are not part of what explains its being
2 kgs. They are not part of the explanation of this fact, on this
view, because the fact on its own has no explanation in the first
place! Another virtue is that it neatly explains why absolutism is
initially the more intuitive and attractive view. For as we have
seen, we have a strong intuition that my laptop’s being 2 kgs does
nothold in virtue of its mass relationships to other bodies. Accord-
ing to the current approach, the absolutist’s mistake is just to take
this to imply that its being 2 kgs must be explained in terms of its
infringic nature, when instead the correct conclusion is that we
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can only explain facts about mass in kilograms when they are
taken all together as a plurality. The absolutist’s mistake is there-
fore understandable, but a mistake nonetheless.

~ Now, I have not argued that this pluralist explanation of kilo-
gram facts is satisfactory, and unfortunately there is no space to do
so here.” But at the very least, it is clear that if the in virtue of rela-
tion is irreducibly plural, then refuting comparativism is signifi-
cantly more difficult than one might have thought. For it is then
not enough for the absolutist to argue that my laptop’s being 2 kgs
fails to hold in virtue of its mass relationships. In addition, she
would need to argue that the plurality of kilogram facts taken
together do not hold in virtue of the totality of mass relationships.
Until she shows this, comparativism remains a live option.

6. THE OBJECTION FROM HUMEANISM

Humean Supervenience (F5), says Lewis, is the view that

all there is to the world is a vast mosaic of local matters of particular fact,
just one little thing and then another... We have geometry: a system of
external relations of spatio-temporal distances between points...And at
those points we have local qualities: perfectly natural intrinsic properties
which need nothing bigger than a point at which to be instantiated... And
that is all. There is no difference without a difference in the arrangement of
qualities. All else supervenes on that.?

So stated, HS is inconsistent with comparativism, since HS asserts
that the fundamental physical quantities like mass are intrinsic and
are instantiated at single points of spacetime. But HS is supported
in the literature by a wide range of arguments. If it is inconsistent
with comparativism, the argument would be, so much the worse
for comparativism,

However, most arguments for HS are perfectly consistent with

 comparativism. To see this, note that HS is the conjunction of two

theses: one stating that everything supervenes on the categorical
nature of the physical world, and a second describing what the cat-
egorical nature of the physical world is like. The quote from Lewis
focuses on the second and says that the categorical nature of the
world consists in the distribution of intrinsic properties across

% ] motivate and defend this pluralist explanation at some length in Dasgupta
{manuscript).
* Lewis (1986b), p. ix.
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spacetime. And that second thesis is indeed inconsistent with
comparativism.

But much of the Literature on HS focuses on the first thesis, the
view that everything else—including chances, causes, counterfac-
tuals, minds, morals, etc—supervenes on the world's categorical
nature. And a brief glance at that literature reveals that none of the
arguments depend on whether those underlying categorical facts
consist in the instantiation of intrinsic properties (as Lewis says) or
in the instantiation of comparative relations (as the comparativist
says). Even if one is moved by those arguments, one may still adopt
comparativism.

To be sure, the second thesis does play a role in Lewis’s meta-
physics. For example, he famously analyzes de 7¢ modals in terms of
counterparts, and he says that objects are counterparts insofar as
they resemble each other, and he says that resemblance is ultimately
amatter of sharing intrinsic properties. But one can easily restate his
view in terms friendly to the comparativist by allowing resemblance

to ultimately be a matter of participating in the same pattern of rela-

tions instead. Indeed, Lewis only thought that resemblance was
ultimately a matter of sharing intrinsic properties because he
thought that it was a matter of sharing perfectly natural features, and
the second thesis of HS states that those perfectly natural features
are all intrinsic (save for geometric relations). Thus, if one gives up
that second thesis in favor of comparativism and allows that some
perfectly natural features are relations, it will follow from the rest of
his system that resemblance is sometimes a matter of participating
in the same pattern of relations after all. As a result, a large chunk of
Lewis’s system remains essentially unchanged even if we endorse
comparativism.

This is not to say that all of Lewis’s views are easily recast in com-
parativist terms. Still, once one sees how many of them can be, the

quote from Lewis stating that the categorical world consists in the -

distribution of intrinsic properties sounds less like an essential part
of his view and more like a convenient working assumption.

7. OBJECTIONS FROM PHYSICS

The objections to comparativism considered so far have been
broadly a priori, but is there empirical evidence against the view?If -
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we could see the intrinsic mass had by a given material body or
detect it with the help of mechanical devices, that would presuma-
bly count as empirical evidence for absolutism. But I will argue in
section 8 that if material bodies had the intrinsic masses posited by
the absolutist, those intrinsic masses would be invisible to the naked
eye and undetectable by any physically possible device,

Still, if the absolutist could show that intrinsic mass is indis-
pensible to our best confirmed scientific theories, one might then
think that empirical evidence confirming those theories would
thereby count as empirical evidence that each material body has
an intrinsic mass even if we cannot tell which particular one it is.
To see how this idea might be developed, consider one simple
law governing mass, f = ma, and let us pretend for simplicity that
our best confirmed physical theory states that it is the only law
governing the motions of material bodies. Now, consider a world
W exactly like ours with the one exception that everything’s mass
.+is double what it actually is. One might argue that if the equation
f = ma actually obtains, then it does not obtain in W since dou-
bling everything’s mass while leaving their forces and accelera-
tions unchanged would break the equality.” Since W is just like
our world in all mass relational respects, the argument would be
that the truth of f = ma depends not just on the mass relations
between things but also on which intrinsic masses they have.
Therefore, empirical evidence confirming f = ma is ipso facto
empirical evidence confirming absolutism.

But the argument does not convince, for it depends on a contro-
-~ versial interpretation of the equation “f = ma.” Taken at face value,

7 This is where it helps to ignore any other laws specifying the force acting on
each particle and pretend that f = s is the only law governing our world. For we
hereby sidestep the complication that with the identification of inertial mass and
gravitational mass, mass plays a unique role in classical mechanics: not only is it a
"brake” on acceleration as described in f = ma, itis also a determiner of the gravita-
ional force between things as described in the inverse-square gravitational force
aw. The fact that it plays this dual role might tempt one to think that doubling
everything’s mass would preserve the truth of the classical mechanical laws, since
he increase in gravitational forces would be counter-balanced by the increased
"brake” effect experienced by each body. But even if this line of reasoning were
sound, it would not generalize to other quantities. I consider f = ma in isolation
rom whatever force laws it might coupie with precisely because we are looking for
general considerations.
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(b) For any real r,, if x has r, times as much force acting on
it than y, then there are reals 7, and », whose product is
t,, and such that x is 7, times as massive as y and is
accelerating 7, times the rate of y.%

it states a mathematical relationship between the numbers and ve
tors that represent force, mass, and acceleration in a particular scal
But what does it state about the quantities themselves? There are at:
Jeast two interpretations, one on which it states something about,
absolute quantities and another on which it states something about:
comparative quantities. On the first interpretation, it states that the
absolute masses, accelerations, and forces all line up in a specifi
way. For example, part of the content of the equation on this inte
pretation is that anything with the determinate intrinsic mass M.
which is accelerating at a determinate rate A will have a particul
determinate force F acting on it, and so on for other determina
masses, accelerations, and forces. And, in the other direction, par
of the content of the equation will be that anything with the partic
lar determinate force F acting on it will either have the determinate;
mass M and be accelerating at the determinate rate A, or else will
have the determinate mass 2M and be accelerating at the determi:
nate rate A/2 (where 2M is the intrinsic mass that is twice M and
A/2 is the determinate rate of acceleration that is half A), and so on’
for other pairs of determinate masses and accelerations. More ge
erally, we might express this interpretation as follows:

e argument under consideration assumed that the actual physi-
‘cal laws do not obtain in the world W in which all masses are dou-
bled. We can now see that whether this is true depends on whether
the fundamental law governing the quantities is (L1) or (L2). The
assumption is true if the fundamental law is (L1}, since in W the
absolute masses, forces, and accelerations line up differently than
ey actually do. But the assumption is false if the fundamental law
(L2), for (L2) only talks of mass relationships and those are the
same in W as they are in the actual world. Indeed, it is clear that if
e fundamental law is (1.2), then whether it obtains does not
‘depend on material bodies having the intrinsic masses posited by
the absolutist, contra the argument under consideration.

So in order to run the indispensability argument, the absolutist
ust argue that the empirical evidence confirming f = ma is evi-
ence that confirms (L1) and disconfirms (1.2). Only then would the
trinsic masses posited by the absolutist be indispensable to what
is confirmed by the empirical evidence. But what evidence would
vor (L1) over (L2)? The difference between the laws is this: (L1)
mplies that if the state of the world at present differed only in that
verything’s mass were double what it actually is, things would
roceed to accelerate at half their actual rate® (L2) does not imply
‘this, because the mass ratios would be exactly the same in the dou-
led state and that is all that the Jaw makes reference to. So the two
ws issue these different predictions, but how could we test which
rediction is correct? The obvious idea is to construct two isolated
boratories that are exactly alike at an initial time except for the fact
at one is a doubled-mass version of the other. One might think

(L1) TFor any material thing x,
(a) For any reals 7, and 7, if x has mass M and acceler
tion 7,4, then x has force r, 7,F acting on it.
(b) For any real r,, if x has force r,F acting on it, then there
are reals r, and r; whose product is r,, such that x has
mass r,M and acceleration 7,A.*

By contrast, the second interpretation of the equation takes it to
state a connection between mass relationships, force relationships,
and acceleration relationships. For example, part of the content of
the equation on this interpretation is that if a body x is twice as ma
sive as another body y and an equal force is applied to both, then
will accelerate at twice the rate as x, More generally:

(L2) For any material things x and y,
(a) For any reals #, and r,, if x is #, times as massive as
and is accelerating at , times the rate of y, then x has
r,t, times as much force acting on it than y.

® This is a very simplistic example of a comparativist rendering of a physical law.
t a more realistic attempt to render physical theories in comparativist-friendly
rms, see Field (1980). I will discuss (L2} here because it is particularly easy to grasp,
ut the discussion is intended to generalize to more realistic comparativist-friendly
ws such as those described by Pield.

: * Again, I am bracketing the effect that doubling everything’s mass might have
B | am bracketing for simplicity detafis that arise from the fact that A and F ave vector n the forces acting on things. See footnote 27.

quantities.
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that if the bodies in the doubled-mass laboratory proceed to accel
erate at half the rate as the bodies in the other, this would confirm
(L1) and disconfirm (L2).
But on further reflection this experimental outcome is predicte
by (1.2) and would therefore not disconfirm it. After all, the bodie:
_in the doubled-mass laboratory are twice as massive as their couri
tetparts in the other and are subjected to the same forces as thos
counterparts, and the experimental outcome is that they accelerat
at half the rate as their counterparts. But this is exactly what (L2
would predict! The trouble is that the two laws make different pre
dictions about what would happen if the entire world were double
in mass, but when attempting to test which prediction is correct w_
can do no better than to compare different parts of the world (our tw
laboratories) and the laws make exacily the same prediction abou
what would then occur. '

How else might we obtain evidence that confirms (L1) and discon:
firms (1.2)? Suppose we could see or detect which particular intrinsi
mass, force, and acceleration each material body has, and suppose i
turned out that they were lined up in the way stated by (L.1).*' Woul
this confirm (I.1) and disconfirm (L2)? No, because that observatio
is consistent with the hypothesis that material bodies have absolut
quantities but are governed by (L2). For if that were the case, then th
absolute quantities are bound to line up in one way or anothet; i
would just be a matter of accident (or perhaps, more specifically,
matter of initial conditions) that they line up as they do wherea
according to (L.1) they would line up like that as a matter of law.

It therefore appears that there is no possible evidence that woul
confirm (1.1) and disconfirm (L2). Under the pretense that f = ma i
the only law of our best confirmed physics, then, the intrinsi
masses posited by the absolutist are not indispensable to ou
best physics after all * The pretense is of course false, but it helps t
illustrate the problems that face this kind of “indispensabilit

ument” for absolutism. As I said in the introduction, whether
s line of reasoning generalizes to other theories and quantities is
uestion I leave for another Hme.®

IN FAVOR OF COMPARATIVISM
. The Occamist argument

ving surveyed a number of objections to comparativism, T find
ne convincing, But is there any positive reason to be a compara-
ist? I believe there is. T will argue that if material bodies really did
ave the intrinsic masses posited by the absolutist, those intrinsic
sses would be undetectable. Our Occamist principle says that it
mark against a theory if it posits undetectable structure, so this
reagson to prefer comparativism.

This “epistemic” argument is not the only possible argument
comparativism. Some might favor comparativism purely on
grounds of ontological parsimony, the idea being that while every-
re tecognizes mass relations, it is only the absclutist who goes fur-
her and posits extra intrinsic masses that are not explicable in terms
those mass relationships. Others might favor compatativism
ecause it leads to a simpler axiomatization of a theory of mass.®
jut my epistemic argument is particulatly important. For if we
ould see or otherwise detect which intrinsic mass a given body
as—if the intrinsic masses posited by the absolutist were really
art of our “data”—then a comparativist theory that dispensed
with those intrinsic masses would not be empirically adequate. And

viefly, the problems he describes concern modal properties of the laws, such as
ether they are deterministic. Now I argued in section 3 that when discussing com-
ativism, it is important to think carefully about how modal claims about quanti-
bs are to be evaluated. There Iargued in favor of a “mass-counterpart” interpretation
f-modal claims. I believe that if the comparativist endorses this mass-counterpart
heory, she has all the resources needed to respond to Baker’s objections. But I hope
o defend this idea in future work.

Field (1980) has famously made a good stast at expressing a portion of physics
urely comparativist terms. However, the current point does not depend on the
iccess of Field's project, which was to express physics without reference to num-
ers, sets, or other abstracta. For example, (L2) serves the comparativist’s purposes
ut it freely quantifies over real numbers,

# Thisis an idea that Field emphasizes in his (1985). Thanks fo a referee for encour-
ging me to think about this consideration.

3 Twill argue in section 8 that we could never see or detect such a thing. But Idon
want to rest my argument here on the results of that section, So here I am supposin,
per inipossible, that we can make such observations just for the sake of argument.

® Baker (manuscript a) argues that the idea that the fundamental laws of ou
wonrld are comparativist-friendly faws like (L2} (o1, more realistically, the kind of law:
that Field expresses in his (1980)) has sérious problems. There is no space here to dis
cuss his arguments in the detail they deserve but I hope to do so in further work. Ve
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QOur crucial premise, then, is that if material bodies really pos-
sessed the kind of intrinsic mass posited by the absolutist, those
intrinsic masses would be undetectable in our sense of the term.
How should we argue for this? There is a reasonably well-known
argument for the analogous claim in the case of absolute velocity, so
let us rehearse it before applying it to the case of intrinsic mass.

in that case comparativism should obviously be rejected outright
purely on grounds of empirical inadequacy, and the proposed be
efits of ontological parsimony and theoretical simplicity would then:
be neither here nor there. So a hidden assumption in-these othet
arguments for comparativism must be that the intrinsic masses po
ited by the absolutist are not detectable after all, which is precisely
what my epistemic argument tries to establish.

Much depends on what I mean by “undetectable.” If T uged the
term to include anything that we cannot see with the naked eye, our.
Occamist principle would recommend that we become radical sci:
entific anti-realists and dispense with so-called “theoretical” en
ties such as electrons. But that isnot how T use the term here. Instead
something is undetectable in my sense of the term if, roughly spe
ing, it follows from the structure of the laws of motion governing
our world that it is physically impossible for it to have an impacl
upon our senses. Electrons are therefore detectable in this senst
because there are physically possible processes, such as those tha
oceur in particle accelerators, by which the presence of an electror
can be made to have an impact on our senses via its impact on (say,
the movement of a dial or an image produced on a computer screen
In contrast, features like absolute velocity and absolute simultane
ity are undetectable in my sense: even if they were real, it turns o
that the laws of motion governing our world are set up in such
way as to guarantee that it would be impossible for them to eve
have an impact on our senses. That is why they are considered tob
“redundant” or “superfluous” in modern physics, and most physi
cists and metaphysicians therefore believe on Occamist ground
that those features are not real after all. I will argue here that th
same goes for intrinsic mass. ' :

The Occamist principle I use here is not verificationist: there is i
claim that talk of these undetectable features is meaningless. It i
just a principle of theory choice, a principle stating that (all els
being equal) we should favor those theories without undetectabl
features, Nor does our Occamist principle say that we should alway
dispense with undetectable features. It just says that undetectabl
features are undesirable, so that all else being equal—or at leas
near enough equal—we should prefer theories like comparativist
that dispense with them. But in the previous sections I have bee
arguing that there are no overwhelming reasons to reject compar
tivism and therefore that all is indeed near enough equat after all.

8.2. The case of velocity

What is absolute velocity? We often talk of a material body’s veloc-

in a particular direction relative to the highway and 10 mph in the
~ same direction relative to the train traveling alongside it. But how
fast is it really going, independent of any material reference point?
If there is an angwer to this question, that is a statement of its abso-
lute velocity.

Now if there were such a thing as absolute velocity, why would it
be undetectable? At least naively, one might think that the speed-
ometer found in an ordinary car is a device that detects the vehicle's
absolute velocity. But we can argue that such a device at best meas-
ures relative velocity and that absolute velocity is undetectable after
all® For in order o detect absolute velocity, there would need to be
some physically possible process that, when initiated at ¢, to meas-
ure the absolute velocity of a given body, will generate a reading—
animage on a computer screer, say, or the position of a needle—that
indicates what that body’s velocity was at £, Moreover, the out-
come that would be produced if the body were traveling at one
velocity must be discernibly different from the outcome that would
be produced if it had a different velocity, on pain of our not being
able to tell what velocity a given outcome indicates.® So, if we sim-
ply wanted to measure whether a given body was in a state of absolute

* This argument that follows has received perhaps its clearest written expression
in Roberts (2008).  heard stmilar arguments orally in seminars given by Tim Maudlin
at Rutgers and David Albert at Columbia, However, all these theorists run the argu-
ment in different ways. My presentation here overlaps with my presentation in
Dasgupta {2009) and (2011).

% At least, that is the ideal: in practice, we do not mind if the ouicomes that would
be produced by velocities differing only by some tiny amount are indiscernible. More
accurately, then, what we require is that the outcomes would be discernible when the
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also detectable in other ways too). The argument then is that it is
hot detectable with a device of this kind, therefore it is not detecta-
ble. I will discuss the assumption further in section 8.5.%

- This is not to say that speedometers in cars are useless, for the
argument here is consistent with the thesis that they detect the car’s
velocity relative to a given body such as the road. All the argument
shows is that they do not detect the car’s absolute velocity. And of
vourse if absolute velocity is undetectable, our Occamist principle
then recommends (all else being equal) endorsing a theory of space-
time according to which there is no such thing as absolute velocity.”

rest or absolute motion, the process would need to produce one
outcome if the body was at rest at {,—for example an inscription of -
“At rest’—and a discernibly different outcome if the body was
moving at {—an inscription of “Moving,” say. Finally, since the:
process is a physical process, the outcome produced will depend on:
the physical laws governing our world. Putting this all together, we'
can therefore say that absolute velocity is detectable only if there is-
a physically possible device which at a given time £, has two prop--
erties: first that, according to the laws, it will display “At rest” ona
computer screen at a later time £, iff it was presented with a body at:
rest at t; and second that, according to the laws, it will display
“Moving” on a computer screen at ¢, iff it was presented with a-
body that was moving at£.% j

But according to most of our best confirmed physical theories, it
is physically impossible for a device to have both properties. Fo
suppose I take a device with the first property and present it with a.
body at rest at £, and it therefore displays “At Rest” at {,. We can:
show that it does not have the second property by considering
" world W just like ours with the one exception that at all times the:
absolute velocity of all bodies is five mph greater in a certain speci
fied direction. Now, W is a world in which the device is presented
with a moving body at f,, and yet—since the relative positions of all.
bodies at all imes are (by construction) the same in W as they actu
ally are—the device still displays “Atrest” at#,, But it turns out tha
according to our best physics, the laws of motion governing W ar
the same as those governing our world. Therefore, the behavior of:
the device in W represents how it behaves according to our laws of:
motion; hence it does not have the second property listed earlie
QED. '

To be clear, the argument here does not assume that absolut
velocity can only be detected by a device with these two properties.
The assumption is rather that if absolute velocity is detectable, the
it is detectable with a device with these two properties (even if it is

8.3. Undetectable by us

Returning to the case of intrinsic mass, let us suppose for reductio
that material bodies have the intrinsic masses posited by the abso-
utist. For similar reasons to those discussed in the case of velocity,
Iclaim that which particular intrinsic mass each body has would be
undetectable

> ® Thanks to a referee for urging me to clarify the assumpuon used here,

--® Readers may recognize this as one line of reasoning that can be used to exiract
metaphysical conclusions (in this case about the structure of spacetime) from facts
about the symmetry or invariance groups of the fundamental laws of motion (in this
e the relevant symmetry group being uniform velocity boosts). The general idea
of using symmetries to motivate various metaphysical views is not new. See Harman
{1989} chapter 3, and North (2009) for discussions of this idea with respect to the
tnetaphysics of spacetime. It is also used (explicitly and implicitly) in contemporary
discussions of diffeomorphism invariance in General Relativity and permutation
Invariance in Quanturn Mechanics to motivate various “structuralist” metaphysical
conclusions (see Eadyman and Ross 2007 for a discussion of both these issues, and
see Dasgupta {2011) for a discussion of the former). Where I may differ from others is
in my belief that the best such arguments go by way of intermediary conclusions
about what is undetectable. That is, the best arguments in my view first use facts
about syminetries to draw an intermediary conclusion to the effect that some puta-
tive feature is undetectable, and only then use the Occamist principle to draw the
tetaphysical conclusion that those undetectable features are not real. The question
of whether symmetry arguments must take this “epistemic” form is vexed and not
e | can discuss here, though I hope to do so in future work. In any event, there is no
ficed to settle the matter here for we can evaluate the argument in the text on its own
merits regardiess of whether there are other ways of drawing metaphysical conclu-
sjons from symmetries, Thanks to a referee for encouraging me to point cut the cor-
tiections between the discussion in the text and these other debates.

# I should stress that the argument concerns the kind of intrinsic mass as posited
by the absolutist; that is, the kind of intrinsic mass the possession of which is not

velocities differ by more than some amount x, in which case we say that the proce
measures absolitte velodity up to an accuracy of x.

¥ We use biconditionals here because we not only want each initial velocity
issue in a readable outcome; we also want each outcome to be uniguely associated:
with that initial velocity so that we know what the outcome indicates.
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The claim may initially sound implausible. After all, my lapto
and my cup feel different in mass when I pick them up, so am I no
thereby detecting the intrinsic mass of each item? Similarly, on
might naturally think that an ordinary bathroom scale is a devic
that allows us to detect the intrinsic mass of the object placed on
by displaying its mass in the position of a needle. But it turns ou
that this is a mistake: just as speedometers at best allow us to detecl
the velocity of a car relative to the highway, so too picking things u
or putting them on bathroom scales at best allows us to detect th
mass relationships between things and not their intrinsic masses.

The argument is a little more complex than in the case of velocity,
but let us start by running an analogous argument and modify it a
required. For convenience, let us suppose that the terms “1 kg” an
“2 kgs” label particular intrinsic masses. Following the discussio
in the previous section, we can then say that intrinsic mass is detect:
able only if there is a physically possible device which at a given
time ¢, has two properties: first, that {(according to the laws) it wi
display “1 kg” on a computer screen at a later time £, iff it was pte
sented with a 1 kg object at t; and second, that (according to th
laws) it will display “2 kgs” on a computer screen at £, iff it wa
presented with a 2 kg object at {, We now- argue that it is physicall
impossible for a device to have both properties. To this end, sup
pose I take a device with the first property and present it witha 1 k
object at £, and it therefore displays “1kg” on a screen at f,. We sho
that it does not have the second property by considering a possibl
wortld W just like ours with the one exception that everything
mass is double what it actually is; that is, a world in which o
device is presented with a 2 kg object at £, but in which it noneth
less displays “1 kg” at . And we now make a key assumptio
namely that the laws of motion governing W are the same as thos
governing our world. It then follows that the behavior of the devic
in W represents how it behaves according to our laws of motio
hence it does not have the second property listed earlier. QED.

But is this key assumption correct? As before, let us suppose for
implicity that our best confirmed physical theory states that there
is only one law of motion governing our world: f= ma. In section 7
we saw that this equation might express one of two things: a law
overning absolute quantities like (L1), or a law governing com-
arative quantities like (L2). We also saw that if the actual Jaw turns
ut to be of the second kind, then it would obtain in W too, while if
the actual law turns out to be of the former kind, then it would not
btain in W (in the latter case, W does not represent how our device
chaves according our laws of motion and it remains open that it
has the two properties after all). So the assumption that the laws of
W are the same as the actual laws amounts to the assumption that

Can we assume this without begging questions? The assump-
tion does not presuppose the falsity of absolutism, since the
hypothesis that the laws govern comparative quantities is consist-
nt with the idea that material bodies also have intrinsic quantities
in virtue of which those comparative quantities obtain. But is it
easonable for the comparativist to believe that the assumption is
true? Recall that in section 7 we argued that there is no possible
vidence that would confirm the hypothesis that laws govern abso-
ute quantities but disconfirm the hypothesis that they govern
compatative quantities. Importantly, the argument did not assume
that intrinsic mass is undetectable, so we can appeal to the result of
hat argument without begging questions. So, if the evidence does
not settle the matter either way, what is it reasonable to believe?
This is a delicate issue in epistemology, concerning what it is rea-
sonable to believe given certain evidence. A “permissive” view of
ationality would say that if the evidence equally supports P and
not-P, it is reasonable to believe either. On this view, the compara-
tivist may reasonably believe that the actual laws govern compara-
tive quantities, in which case she can run the earlier argument as
written. But one might worry that the argument would then be dia-
" lectically weak, since on this permissive view it would also be rea-
sonable for the absolutist to believe that the laws govern absolute
quantities in which case she will remain unmoved by the argument.
Moreover, other views in epistemology would insist that if the evi-
dence equally supports two views, we should remain agnostic
. between the two rather than believe either.

explicable in terms of mass relationships. As I argued in section 5, the comparativist,
can agtee that there are facts about my laptop’s mass in kilograms such as its bein
2 kgs, and perhaps this is a fact about its intrinsic mass in some sense of the ter
“intrinsic.” But she insists that these facts hold in virtue of facts about mass relatio
ships, so my argument is not directed at these kinds of intrinsic masses.
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Luckily there is no need to settle the issue here. For what the argu-
ment two pages earlier shows is that whether or not a device with
the two properties listed there is physically possible depends on
which kind of laws govern our world. More specifically, the argu-
ment shows that a given device can have those two properties only
if our laws govern absolute rather than comparative quantities.
Therefore, my evidence that a given device has those two properties
can be no stronger than my evidence that the laws govern absolute

quantities rather than comparative quantities. But the conclusion of -

section 7 was that there is no possible evidence that the actual laws
govern absolute quantities and not comparative quantities. There-
fore, regardless of the delicate epistemic question of what it is rea-
sonable to believe given certain evidence, all hands should agree
that I can have no evidence that a given device has the two proper-
ties listed earlier. And this conclusion is strong enough for our pur-
poses. For even if a given device does in fact have the two properties
and gives a reading of “1 kg” when I present it with a material body,
the fact remains that if I have no evidence that the device has those
two properties, then the reading gives me no evidence as to what the
body’s intrinsic mass is. So our conclusion is that even if absolute
mass is in some sense detectable by the device, it is not detectable by
us, which is the point we were trying to establish all along,

The argument here trades on the familiar point that the outcome
of a measurement depends on three things: the value of the feature
being measured, the initial state of the device being used to meas-
ure the feature, and the laws that govern the interaction between
the feature and the device, If we know enough about the last two
factors, we can use the outcome of the meastrement to infer what
the value of the feature was. But if we do not know enough about
what laws govern our world, then we may not be in a position to
make the inference. The argument here is that if we lack evidence as
to whether our laws govern absolute or comparative quantities,
then we have exactly this kind of handicap when trying to detect
which particular intringic mass a given body has.

8.4. Asecond argument

Interestingly, one can argue for the same conclusion without relying
on the premise that there is no evidence that the actual law governs
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absolute quantities rather than comparative quantities. Suppose,
perhaps per impossible, that we were to acquire evidence that the
actual law governs absolute quantities and that devices with the
two properties listed earlier are therefore physically possible. One
can argue that there would still be some evidential uncertainty as to
the details of what that law is in such a way that we could never
acquire evidence that a given device has the two properties.

To see this, suppose we are given a device and are asked to deter-
mine whether it has the two properties listed earlier. One of those
properties was that it will behave in a certain way according to the
laws governing it, namely it will register “1 kg” on a computer screen
at t, iff it is presented with a 1 kg object at £ Now suppose that, in
fact, the device in front of us will behave like that according to (L1).
And suppose that (L1} is the actual law, so the device really does
have the property. Now (L1) does not obtain in W but something
dlosely related does, namely the result of replacing all occurrences of
“M" with “2M” (where this latter term refers to the mass thatis dou-
ble that of M). Call this law (L1*). Then what W shows is that if
everything’s mass were uniformty doubled, then, according fo (L1%),
the device will not behave in the same way. Rather, it will register “1
kg” on a computer screen at a later time £, iff it is presented with a 2
kg object at £, rather than with a 1 kg object. So whether ot not the
device in front of us has the required property depends on which of
two hypotheses is true: hypothesis H, which attributes to the device
its actual mass and states that (1.1) obtains, or H*, which attributes to
the device the mass it has in W and states that (L1¥} obtains.

But one can argue that no evidence could possibly favor either
hypothesis over the other. Let us assume that W is indiscernible
from the actual world, in the sense that everything in W looks and
feels and smells and tastes just like it does in the actual world (I will
discuss this assumption in a moment). Then it follows that no
empirical evidence would falsify either hypothesis. And (L1) and
(L1*) are of exactly the same form: both are equally simple, elegant,
unifying, and explanatory. So neither hypothesis trumps the other
on any theoretical virtue we use to choose between hypotheses that
agree on the empirical data. But the device in front of us has the
required property only if hypothesis His true. Therefore, since there
can be no evidence that would favor H over H*, there can be no
evidence that the device has the required property. And as we just
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saw when discussing the second strategy, this means that even if a
given device does in fact have that property, the readings it delivers
will give us no evidence as to what a body’s intrinsic mass is and
therefore intrinsic mass will remain undetectable by us.

Admittedly, this line of argument is rather more involved than
the one I initially outlined. But still, some comparativists might be
interested in developing it.

8.5. Indiscernibility

We have assumed that if intrinsic mass is detectable, it is detectable
by processes that indicate mass with inscriptions of “1 kg” and “2
kgs.”# This is not to deny that it might be detectable in other ways
too; our assumption was just that if it is detectable at all, it must at
least be detectable in this way. Our strategy was then to argue that
intrinsic mass is not detectable in this way; hence it is not detectable
at all.

How plausible is the assumption? Borrowing an idea of Albert’s,
the comparativist might argue that it should be extremely plausible.
For given anything D that counts as an intrinsic mass detector, it is
presumably possible for us to decide in advance to record the result
of the measurement produced by D by writing “1 kg” or “2 kgs” on
a piece of paper depending on what the result is. If so, then the result
of coupling D with our decision to record the outcome of D in that
way constitutes a composite device that detects mass with the
inscriptions “1 kg” and “2 kg,” and our assumption is vindicated.®

# This argument appeals to the assumption that the actual world and W are indis-
cernible, and one might worry that this begs the question by assuming that absolute
mass is undetectable. But the worry is misplaced. At most, the indiscernibility of the
two worlds just shows that absolute mass is invisible to the naked eye, but it remains
open that it is possible to build measuring devices that might reveal them to us. The
fact that the worlds have such similar laws is then being used to show that no such
device is possible.

2 In full, remember, we assumed that intrinsic mass is detectable only if there is a
physically possible device which at a given time ¢ has two properties: first, that
(according to the laws) it wili dispiay “1 kg” on a computer screen at a later time ¢
iff it was presented with a 1 kg object at {; and second, that (according to the laws)

it will display “2 kgs” on a computer screen at £, if it was presented with a 2 kg.

object at £,
8 See Albert (manuscript} for more on this way of thinking about detectability.
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Still, one might try to resist the assumption. For one might try to

* argue that there are physically possible processes by which some-

thing’s inirinsic mass can have a discernible effect on the qualitative
character of our experience, and that we can therefore detect which
intrinsic mass a given body has by noticing what kind of qualitative
experience we enjoy at the end of the measurement process. Accord-
ing to this objection, my argument so far only shows is that it would
then be physically impossible for us to record the result of the meas-
urement by writing “1 kg” or “2 kgs” on a piece of paper depending
on what the result is.

In response, the comparativist might emphasize that the scenario
being envisaged is extremely implausible. For it seems compelling
that whenever I am able to enjoy two discernibly different qualita-
tive states, I am also able to produce some bodily movement—
inscribing “1 kg,” say, or pulting my arm in the air—in response to
the one experience and not the other. The objection must therefore
deny what we take to be an obvious fact about our mental life.

But there are two further responses that the comparativist might
want to explore. One is to deny that differences in intrinsic mass
have any effect on the qualitative character of our experience. To
argue this, the comparativist might argue that the doubled world
W would be indiscernible from the actual world, in the sense that
everything would look and feel and taste and smell exactly the
same as it actually does. But is this true? The question is subtle. In
the case of velocity, we have empirical evidence that a boosted
world would be indiscernible from the actual world, based on our
experiences in trains. For we have experienced reasonably small
environments that are to some extent isolated from external inter-
ference and have noticed that they look the same while in motion
as they do at rest in the station, Now this evidence is not conclu-
sive, since it remains open that if everything were put in smooth
motion, there would be some discernible difference in the qualita-
tive nature of our experiences (perhaps our visual field would be
tinged with yellow). But it seems that our best theory of what
determines the character of our conscious states implies that the
stibject’s state of absolute motion is not a relevant factor.

Now in the case of mass we lack the same kind of empirical evi-
dence that the doubled world W is indiscernible from the actual
world, since we have had no experience of reasonably isolated
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environments that differ only in a doubling of mass. Nonetheless,
there is some reason to believe that W would be indiscernible, for
our best theory of what determines the character of our conscious
states seems to imply that intrinsic masses are not a relevant factor.
Insofar as one’s conscious life is determined by physical facts at all,
it seems to be determined by the positions of patticles composing
one’s brain (and perhaps the local environment), When a headache
pill cures your pain, that is because it altered the positions of vari-
ous particles in your brain, not because it made any of those parti-
cles more massive. Since W agrees with the actual world in all
facts about particle positions, there is some reason to think it is
indiscernible after all, _

A full discussion of this issue would take us too far into the phi-
losophy of mind. But in any case the issue is not crucial, for a third
response to the initial objection is to argue that even if intrinsic mass
has an effect on the character of our experience, it would still be
undetectable! To see this, suppose that the effect that intrinsic mass
has on our experience means that our visual field would be tinged
with yellow in W. Does this mean that we can infer, on the basis of
the character of our visual field, which intrinsic mass each thing has?
It does not, for to make that inference we would need to appeal toa

hypothesis stating which intrinsic masses give rise to which sort of

experience. But the hypothesis that one set of intrinsic masses (i.e.
those instantiated in the actual world) give rise o my actual experi-
ences and the hypothesis that another set of intrinsic masses (i.e.
those instantiated in W) give rise to my actual experiences are both
left open by my actual experience, and are both equally simple, ele-
gant, explanatory, and so on; and so the fact that I am enjoying my
actual experiences is not evidence for either hypothesis over the
other! As a result, my enjoying these experiences does not put me in
a position to infer which particular mass any given body has.

So here are three responses available to the comparativist. I will
not try to assess which response is most plausible, but I should
emphasize that one’s choice of response is likely to affect the extent
to which the argument will generalize to other quantities. For exam-
ple, if the comparativist makes the second response, resting her case
on the fact that W is indiscernible, then the argument will only gen-
eralize to a given quantity if uniform transformations of its absolute
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values while leaving the comparative values fixed resultin an indis-
cernible world. And if the comparativist makes the third response,
testing her case on the fact that the experiential difference in W
eaves open which infrinsic masses are instantiated, then the argu-
ment will only generalize to a given quantity if the experiential dif-
ference in those transformed worlds still leaves open which absolute
values are instantiated.

8.6. Inexpressible ignorance

. This, then, is my reason for preferring comparativism, at least in
- the case of mass. If materjal bodies had the intrinsic masses posited
by the absolutist, those masses would be undetectable. Our
Occamist principle states that all else being near enough equal, this
s a mark against absolutism and in favor of comparativism, I
argued in sections 2-7 that there are no decisive objections to com-
paratativism, so all else appears near enough equal.

This Occamist argument rests on the premise that the intrinsic
masses posited by the absolutist would be undetectable, but there is
a sense in which the state of ignorance we would be in with regards
to which intrinsic mass each body has would be inexpressible. For
how could we express it? If I said that I do not know whether eve-
* rything is twice as massive as it actually is, T would be mistaken
~since T know very well they are not! The trouble is that T just
- described the non-actual possibility W in such a way that I can infer
- from my description that it is non-actual. To remedy this, T could try
¢ giving each absolute mass a name and desctibing the non-actual
- possibility in those terms. For example, suppose that Kripke was
- right that we use terms of the form “n kgs” with the reference-fixing
- stipulation that it is to refer to the absolute mass that is # times that
_ had by the standard kilogram in Paris. Since W differs in the mass
- in kilograms of my laptop, I could try saying that I do not know
- whether my laptop is 2 kgs or 4 kgs. But this is not clearly right
. either. By discovering that my laptop is twice as massive as the
. standard kilogram, and then appealing to the reference-fixing stip-
© ulation, I can infer that the sentence “My laptop is 2 kgs” is true.
. And while knowing that a sentence is true does not imply knowing
- the proposition it expresses, many theorists would say that in this
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case T would know that my laptop is 2 kgs. So this is the sense in
which my ignorance is inexpressible: there is a sense in which I do
not know which absolute mass my laptop has, but there is no sen-
tence s that expresses its absolute mass for which T can truly say “1
do not know thats.”

Those who identify “knowing which” with “knowing that” might
now conclude that I am not ignorant of which intrinsic mass my
laptop has after all, but this would be to let theoretical opinion
obscure the phenomena. For earlier I described a clear and vivid
sense in which the particular intrinsic mass had by my laptop lies
beyond our epistemic grasp, and we can naturally express this by
saying that we do not “know which” intrinsic mass it has in one
sense of that term. If this state of ignorance cannot be analyzed in
terms of “knowing that,” so be it: we would be guilty of theoretical
prejudice if we concluded that there is no such state at all. This is
not to deny that there is an important question as to what the state
consists in, but that is a question for another time.*

9. CONCLUSION

The question of absolutism vs comparativism has received rela-
tively little discussion, and I consider this a significant lacuna in
our understanding of what the natural world fundamentally con-
sists in, In this paper, [ have tried to clarify what the issue amounts
to and describe where I see the major battle lines as lying. I believe
that comparativism is probably the correct view for mass, but if 1

# [n this respect the case of absolute mass diverges from the case of absolute veloc-
ity, for our ignorance in the latter case is expressible: I can truly say “I do not know
whether I am at rest.” Indeed, the case of absolute mass is more akin to the case of
absolute location in space. For if there were such a thing as absolute space, then worlds
that differ only in a uniform shift of all matter three feet to the right would look and
feel and smell the same, and as in the case of velocity we can argue that no physically
possible measuring device could reveal which particular region of space we are in. For
this reason, our position in absolute space is undetectable. Still, as Maudlin {1993}
points out, there is nothing I can say o express what I am ignorant of, for it is clearly
false to say that T cannot not know whether I am here or three feet to the right of here!
Tn this regard I agree with Maudlin entirely. But he went on to argue that there is ro
sense at all in which T am ignorant of my location in space, and here | believe that he
made the mistake described in the last paragraph of allowing theoretical prejudice to
obscure the phenomena. I give some reasons fo reject Maudlin’s view in my (2011).
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have not convinced you of that I hope to have shown that the
issue is important and that there is interesting further work to do
in the area.s

Princeton Unifversity
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