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Modal Paradox:
Parts and Counterparts,
Points and Counterpoints

NATHAN SALMON

I

There is a class of paradoxes that arise from the following (intuitively correct) modal
principles concerning the possibility of variation in the original construction of an
artifact:'
If a wooden table x is the only table originally formed from a hunk (portion,
quantity, bit) of matter y according to a certain plan (form, structure, design,
configuration) P, then x is such that it might have been the only table formed
according to the same plan P from a distinct but overlapping hunk of matter y’
having exactly the same mass, volume, and chemical composition as y.

If a wooden table x originally formed from a hunk of matter y is such that it might
have been originally formed from a hunk of matter y ' according to a certain plan
P, then for any hunk of matter y'’ having exactly the same matter in common
with y that y’ has, and having exactly the same mass, volume, and chemical
composition as y', x is also such that it might have been originally formed from
y'’ according to the same plan P.

(0) If a wooden table x is the only table originally formed from a hunk of matter
y, then x is such that it could not have been the only table originally formed from
entirely different matter, i.e., from a hunk of matter z having no matter in com-
mon with y (not even a single molecule, atom, or subatomic particie).

The last of these three modal principles, principle (0), is a nontrivial essentialist
principle. It has been argued for by means of the following plausible, and perhaps
more fundamental, essentialist principle concerning artifacts and their matter:

(I) If a wooden table x is such that it might have been the only table originally

formed from a hunk of matter z according to a certain plan P, then there could

not be a table that is distinct from x and the only table formed from hunk z ac-

cording to plan P.
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The argument proceeds as follows: Let x be any arbitrary wooden table that is the
only table formed from its original matter y, and let z be any nonoverlapping hunk of
matter. Suppose for a reductio ad absurdum that table x is such that it might have been
the only table originally formed from hunk z instead of from hunk y. Now necessarily,
every table is formed according to some plan or other. Hence there is some plan P such
that table x might have been the only table formed from hunk z according to plan P. It
follows directly that hunk z is such that it might have been formed into a table (some
table or other) according to the very plan P, and hence z might have been so formed
only once. Since table x was actually the only table originally formed from hunk y, and
since hunk z might have been formed into a table only once according to plan P, it
might also have been that both obtained together. That is, it might have been that table
x is the only table originally formed from hunk y, just as it actually was, while at the
same time some table or other x' is the only table originally formed from hunk z ac-
cording to plan P. (This is derived from a premise of the argument concerning the
compossibility of certain possible states of affairs.) Of course, it is impossible for any
one table to be originally formed entirely from one hunk of matter, and also originally
formed entirely from some other, nonoverlapping hunk of matter. Thus, it is neces-
sary that if table x is originally formed from hunk y, then any table formed from hunk
zis not x. Hence, it is possible for there to be a table x ' that is distinct from x and the
only table originally formed from hunk z according to plan P, It follows by (I) and
modus tollens that our original assumption that table x might have been the only table
originally formed from hunk z is false.’

The first two principles cited above, taken together, imply that a certain amount
of variation is possible in the original constitution of a table, whereas principle (0) im-
plies that the amount of allowable variation is something short of total. A wooden table
might have been originally formed from different wood, but not completely different
wood; it might have been originally constructed with some different molecules, but
not all. It follows that there is some threshold, some limit point—or if not a definite
point, then at least some interval within which it is indeterminate—such that one more
change in original constitution must by necessity result in a numerically distinct table.

It seems reasonable to suppose that the threshold consists in an interval of inde-
terminacy rather than a definite limit point. If a hunk of matter y ' differs by only one
molecule of wood from the original matter y of a table x, then clearly x is such that it
might have been originally formed from y' instead of y. We have just seen an argu-
ment that if a hunk of matter z shares not even a single molecule of wood with the orig-
inal matter of the table x, then x is such that it could not have been originally formed
from z. Somewhere between these two extremes is the threshold—the minimum
amount of required overlap, the maximum amount of allowable nonoverlap. The idea
that this threshold amount should consist in an exact and specific number of shared
molecules, or some other sort of sharp cutoff point, seems unrealistic. As with most of
our concepts, our concepts of metaphysical possibility and impossibility do not seem
to be quite that sharp. It seems more realistic to suppose that the threshold consists in
some interval, perhaps some range of numbers of shared molecules. For any hunk of
mattery ' that shares a greater number of molecules with the actual matter y of the table
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x than any number in this range, and that is otherwise just like y, it is determinately true
of x that it might have originated from y' instead of from y. For any hunk of matter z
sharing fewer molecules with y than any number in the range, it is determinately true
of x that it could not have originated from z. For any hunk of matter y'’ whose number
of shared molecules with y lies within the range, it is indeterminate—vague, neither
true nor false, there is no objective fact of the matter—whether x could have originated
fromy'’ instead of from y.

Moreover, even if there is a sharp cutoff point,’ it seems quite unrealistic to sup-
pose that one could ever establish—say by a philosophical proof—precisely where the
cutoff point lies. Thus even if the threshold is some exact and very precise amount of
overlap, from an epistemic point of view we can never be in a position to specify with
adequate justification just what the threshold is—except by means of some vague lo-
cution like ‘sufficiently substantial overlap’. We may assert the following:

(II) If a wooden table x is the only table originally formed from a hunk of matter
y according to a certain plan P, and y’ is any (possibly scattered) hunk of matter
that sufficiently substantially overlaps y and has exactly the same mass, volume,
and chemical composition as y, then x is such that it might have been the only
table originally formed according to the same plan P from y ' instead of from y.

(IIT) If a wooden table x is the only table originally formed from a hunk of matter
v, and z is any hunk of matter that does not sufficiently substantially overlap y,
then x is such that it could not have been the only table originally formed from z
instead of from y.

It is to be understood that being exactly the same matter except for only one or
two molecules counts as sufficiently substantial overlap, whereas complete nonover-
lap (no shared molecules whatsoever) does not.

Paradox arises when it is noted that none of these modal principles is the sort of
proposition that merely happens to be true as a matter of contingent fact. In particular,
principle (II) is such that if it is true at all, it is necessarily so. Furthermore, (II) is such
that if it is true at all, then it is necessary that it is necessarily true, and it is necessary
that it is necessary that it is necessarily true, and so on. In fact, on the conventionally
accepted system S5 of modal propositional logic, any proposition is such that if it is
necessarily true, then it is necessary that it is necessarily true, and it is necessary that
it is necessary that it is necessarily true, and so on.

One paradox that arises from these observations I call the ‘Four Worlds Para-
dox’. Elsewhere I have developed the paradox using the language and framework of
possible-world discourse, i.¢., language involving explicit reference to, and quantifi-
cation over, possible worlds and possible individuals (instead of the ordinary modal
locutions ‘might have’, ‘must’, or subjunctive mood). The paradox is constructed by
considering four distinct but related possible worlds. The Four Worlds Paradox can
also be developed within modal-operator discourse, i.e., the language of the modal
operators ‘necessarily’ or ‘must’, "possibly’ or ‘might’, and subjunctive mood. The
paradox goes as follows: We consider a particular wooden table, a, with its four orig-
inal legs, L,, L,, L, and L,. Let us call the (hunk of) matter from which the table a was
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originally formed ‘4. The original matter of the four legs is a proper part of hunk A.
Suppose for the sake of simplicity (though this is by no means essential to the argu-
ment)* that the threshold for table a is such that (for example) any table having the
same overall plan (form, structure, design, configuration) as a is such that it might
have been originally constructed using one leg different from its four actual original
legs, as long as whatever other parts there are to the table (the other three original legs,
the original table top, original wood screws, original glue, and so on) and the overall
plan are the same. Suppose further that no table of this overall plan could have been
originally constructed using two or more different legs from the actual original four.
Now instead of constructing table a as he did, the artisan who constructed a might have
constructed a table according to the same plan using two different table legs Ls and L
in place of L, and L,, keeping everything else the same—where L and Lq are qualita-
tively and structurally exactly like L, and L, actually are, respectively. Let us call this
(scattered) hunk of matter ‘4’’. Hunk &’ consists of hunk A with the replacement of the
matter in legs L, and L, (at the time of table a’ s construction) with the qualitatively
identical matter in legs Ls and L. By principle (III), any such (possible) table must be
distinct from a itself, but there is no reason why the artisan could not have thus con-
structed a qualitative duplicate of a instead of a itself. In accordance with §5 modal
propositional logic, it follows by the necessitation of principle (II) that the artisan
might just as well have constructed a table distinct from a according to the same plan
using L, L,, L,, and L as the four legs instead of L,, L,, Ls, and L, (keeping everything
else the same), since this would involve a change of only one table leg. Let us call this
hunk of matter ‘h'"”. Hunk &'’ coincides exactly with hunk ~ ' except for the replace-
ment of the matter in leg L; with the matter in leg L,. Now hunk 4'' also coincides
exactly with hunk % (table a’ s actual original matter) except for the replacement of the
matter in leg L, with the matter in leg L. Since the original table a was actually formed
according to the same plan from hunk 4, it also follows by principle (II) that the artisan
might have constructed a itself according to the same plan using the same parts—L,,
L,, L,, and Ly, keeping everything else the same. Thus, the artisan might have con-
structed a by shaping certain matter '’ according to a certain plan, and he also might
have constructed a table distinct from a by shaping exactly the same matter '’ accord-
ing to exactly the same plan. This contradicts (I).

Formally, the Four Worlds Paradox proceeds from the following set of
premises, where "M (a, B) ' means [ « is the only table originally formed from hunk
of matter 8 according to such-and-such a plan *:

M(a, h) [Given]
OE@x)M(x, h') [Given]
M(a, h) D ~OM(a, h') [from (IID)]
Ox)YMx, h') D OM(x, h'")] [from O(D)]
M(a, h) DOM(a, h'") [from (II)]
OM(a, h'YDOX)Mx, h'")Dx = a) [from (I)].

From these (together with the trivial assumption that necessarily, if a table is
formed from some matter, then it exists, and the quantified modal logical law of the
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necessity of identity) the following contradiction is immediately derivable in S5, and
even the weaker $4, modal logic:

CHOANx Fa&M(x, h'N&~O@Ax)[x Fa&M(x,h'").

I was once tempted by the view that this paradox is a reductio ad absurdum of
the last premise cited above, and hence also a reductio of the cross-world identity prin-
ciple (I). But to draw this conclusion is to miss the lesson of the paradox. Even if the
last premise cited above is dropped from the list, an equally paradoxical argument can
be constructed by invoking a slightly strengthened version of principle (II). To see
this, let us first define the notion of a materially complete proposition. A proposition
is materially complete if it is a complete enumeration of every particle of matter in the
cosmos throughout all of a potential history of the world, as well as a complete specifi-
cation of all the physical interactions and configurations of all the matter in the cosmos
in exact chronological sequence throughout that potential history.

Needless to say, no materially complete proposition can be apprehended by the
human mind, but of course, that is no reason to suppose that there are no such proposi-
tions. There are such propositions, and indeed one of them is true. Presumably, all true
materially complete propositions are necessarily equivalent. On the modal logician’s
conception of propositions as sets of possible worlds (or as functions from possible
worlds to truth values), exactly one materially complete ‘‘proposition’” is true.

Let p be a (the) materially complete proposition that would have been true if the
table a had been formed according to the same plan using leg L¢ instead of leg L,. No-
tice that the materially complete proposition p surely strictly implies that some table or
other is the only table originally formed from hunk 2'’ according to such-and-such a
plan, in the sense that:

Op D (FAx)Mx, A'")].

Since p is a materially complete proposition that would have been true if table a
had been formed from hunk /'’ according to a certain plan, it is trivial that it might
have been the case both that p is true and that a is the table formed from 2’ according
to that plan. By an argument that proceeds exactly as before, except invoking a
stronger but still intuitively correct version of (II), it also might have been the case
both that p is true and that the table formed from 4'’ is some table distinct from a.
Hence in §4 we may derive:

(CHOlp&M(a, h'")N&Op & ~M(a, h'")].

This means that the question of which (possible) table is formed from hunk 7'
(i.e., the question of the haecceity of the table formed from 4'’) is a question whose
answer is not decided by a complete accounting of all the material facts in the cos-
mos—including the fact that hunk /'’ exists as a physical unit and is table-shaped in
such-and-such a particular way. This result is quite unpalatable. A table is in some
obvious sense ‘‘nothing over and above’’ its matter and form. Perhaps some facts are
underdetermined by the totality of material facts, but surely the question of whether a
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given actual table a is constituted by a certain hunk of matter #'’ must be so deter-
mined. The fact that hunk 2'’ constitutes table g, if it does, is supervenient on a com-
plete possible history of all the matter in the cosmos. If for some reason God had
preferred to have table a originally formed from hunk /"’ instead of from hunk 4, once
He has fixed all of the material facts—all of the facts concerning all of the matter in the
cosmos—any further facts concerning which table is formed from which matter will
take care of themselves. Hence, at a minimum, the following is true:

Olp DM(a, h')]\/Olp D ~M(a, h')].

This contradicts (C,).

II

Itis my view that both of the modal principles (IT) and (III), and their multiple necessi-
tations, are intuitively and literally true. Paradoxical conclusions are drawn from these
principles by invoking defective rules of modal logic, by drawing fallacious modal
inferences. Specifically, the conventionally accepted axiom of S4 modal proposi-
tional logic,

Cp D OOp,

or equivalently, the presumption that modal accessibility between worlds is transitive,
is illegitimate and must be rejected in its unrestricted form. The modal logical system
54 is fallacious. Its rejection invalidates a modal inference pattern critical to the Four
Worlds Paradox:

O(d D O)
O

- Oy

Instead we have only the weaker inference:

O(d D OP)

O

OO

In particular, the hypotheses of the paradox yield the conlcusion that it might
have been that it might have been that a table distinct from a was originally formed
from hunk %z'’, but they do not yield the stronger conclusion that it might have been
that a table distinct from a was originally formed from 4 ’’. There is no contradiction
with (I).

The primary motivation for rejecting the S4 axiom, as applied to the origins of arti-

facts (as well as other sorts of objects), is best given by means of an alternative modal
paradox using a sorites-type construction, the main idea of which has been exploited

by Roderick Chisholm. We begin with the same actual table a. The original matter / of
table a consists of a certain number of molecules. Call this number ‘n’. Now there is
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a finite sequence of hunks of matter, h, k,, h,, . . . , h,, where each element of the
sequence A; differs from its immediate predecessor %, only in the replacement of one
molecule by a qualitatively identical but numerically distinct molecule, in such a way
that the last element in the sequence, A,, has no overlap whatsoever with k, the original
matter of table a. Now by the necessitation of principle (II), each of the following ne-
cessitated conditionals is true, where " M(a, B)_' again means Ma is the only table
originally formed from hunk of matter 3 according to such-and-such a plan :

OM(a, h) D OM(a, h)]
O[M (a, b)) D OM(a, hy)]

O[M(a, h,,_,.) D OM(a, h)].

If we head this list with the true sentence ‘M (a, h)’, we obtain a finite set of true
premises that in S4 logically entail the conclusion ‘CM (a, k,)’. Let us call this argu-
ment (premise set plus conclusion) ‘(CP)’, for ‘Chisholm’s Paradox’. The argument
(CP)is $4-valid, and each of its premises is true. Yet by principle (II), ‘C1~M (a, h,)’
is also true. Adding this to the list of premises of (CP), we obtain a set of true premises
from which a contradiction is derivable in $4.

One can see what is amiss with §4 by considering its import within the frame-
work of possible worlds, to wit, the idea that the relation of modal accessibility be-
tween worlds is transitive. Since table g originates from hunk # in the actual world, it
follows by (II) that there is a world w, possible relative to the actual world, i.e., acces-
sible to the actual world, in which a originates from 4,. Hence by the necessitation of
(I), there is a world w, possible relative to w, in which a originates from &,. Hence by
the double necessitation of (II), there is a world w, possible relative to w, in which a
originates from /4, and so on. Finally, by the (n - 1)-fold necessitation of (II), there is
aworld w, possible relative to w, , in which a originates from &,. Thus, there is a world
(w,) bearing the ancestral of the accessibility relation to the actual world and in which
a originates from h,. But by principle (III), there is no genuinely possible world, i.e.,
no world possible relative to the actual world, in which a originates from #,. Some-
where in the sequence k), h,, . . . , h,, ahunk of matter k,, (1 <m < n)is the first hunk
to exceed the amount of allowable variation from 4. Hunk 4,, passes the threshold, and
so, then, do all of its successors in the sequence. Hence, world w,, is not accessible to
the actual world. World w,, is an impossible world. That is, w,, is impossible from the
standpoint of the actual world, although it is possible relative to its immediate prede-
cessor w,,_|, which is itself possible relative to the actual world. World w,, is a possibly
possible impossible world.

Similarly, there is a world w,,, in which table a originates from hunk 4,,. World w,,,
is possible relative to a world w,,, | in which table a originates from hunk #,,.,, and
W, 18 possible relative to w,, but w,, is not possible relative to w,,. World w,,, is an
impossible world that is not even a possibly possible world. It is only a possibly possi-
bly possible world. That is, w,, is a possibly possibly possible impossibly possible
world.
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This means that the relation of modal accessibility between worlds is not transitive.
The premises of the argument (CP) are all true, but its conclusion is false. The argu-
ment (CP) is logically invalid.

If there is any defect in this illustration of the intransitivity of modal accessibil-
ity, and the consequent illegitimacy of §4, it is the assumption that there is some hunk
of matter 4, that is the first hunk in the sequence to pass the threshold. This is tanta-
mount to the assumption that the threshold consists in some definite number of shared
molecules. This assumption, however, is quite inessential to the illustration. Suppose
instead that there is a range of hunks, A, A, |, ..., h,,.,, such that for any hunk in this
range, it is indeterminate—vague, neither true nor false, there is no objective fact of
the matter—whether table a could have originated from it. This results in two limit
points where before we had only one, and one alone is sufficient for a failure of transi-
tivity. In the sequence of worlds w,, w,, ..., w,, each world is determinately accessible
to its immediate predecessor. Furthermore, each of the worlds w, w,, ..., w,  is deter-
minately accessible to the actual world (since it is determinately true that table a could
have originated from hunk &, or any of its predecessors), whereas each of the worlds
Wy Wy 15 ---, W, 18 determinately inaccessible to the actual world (since it is determi-
nately false that table a could have originated from hunk 4,, or any of its successors).
Each of the remaining worlds w,, w, |, ..., w,,., is neither determinately accessible nor
determinately inaccessible to the actual world (since it is neither true nor false that a
could have originated from A, or from 4,, |, or from any intervening hunk). This would
mean that the accessibility relation is only partially defined, in the sense that its char-
acteristic function is not total but partial. There would be a failure of transitivity via a
region of indeterminacy, but there would still be a failure of transitivity.

Thus the modal paradoxes turn on a fallacy special to S4 modal logic. In deriving
the paradoxes in $4, one commits the fallacy of possibility deletion, inferring " O |
from I OO |, or equivalently, the fallacy of necessity iteration, inferring "1 1¢ |
from " [J¢ '. In particular, though it is necessary that table a does not originate from
hunk £, (= k"), itis fallacious to infer that it is necessary that it is necessary that a does
not thus originate. In the Four Worlds Paradox, though it might have been that it might
have been that some table distinct from a is formed from hunk 2"’ (= h,, ), itis falla-

cious to infer that it might have been that some table distinct from a is formed from
h 1 .5

111

The primary (though not the only) rival to this approach to the modal paradoxes is
derived from the modal theory of David Lewis, so-called counterpart theory. Versions
of the counterpart-theoretic solution to the paradoxes have been suggested or advo-
cated by a number of philosophers, including Hugh Chandler, Roderick Chisholm,
Graeme Forbes, Anil Gupta, Saul Kripke, and Robert Stalnaker.® Forbes in particular
has recently worked out many of the details of a counterpart-theoretic solution, de-
fending it against criticisms I have made and raising objections to the intransitive-ac-
cessibility solution sketched above.”
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Strictly speaking, one should speak of counterpart theory with respect to a cer-
tain kind of entity, e.g., artifacts. Counterpart theory with respect to a kind k makes
use of a binary cross-world resemblance relation, counterparthood, between possible
entities of kind k. The counterpart relation is fixed by considerations of sufficient
cross-world similarity in certain relevant respects. Since distinct possible entities of
kind k may bear sufficient resemblance to one another across possible worlds, an indi-
vidual x of kind k will have counterparts at other worlds other than itself. Typically, it
is a basic tenet of the theory that each possible individual of kind k exists in one and
only one possible world, so that a pair of counterparts existing in distinct worlds are
always themselves distinct.

There are certain theoretical constraints on the counterpart relation. For exam-
ple, any possible individual of kind k is its own counterpart at any (the) world in which
it exists. Another minimal constraint is that if a possible individual x of kind & has a
counterpart at world w that exists in w, then all of x” s counterparts at w existin w. In the
typical case, a counterpart of x at w is something that exists in w and (as it is in w)
sufficiently resembles x as it is in its own world. Alternative versions of the theory
provide for a possible individual to have a special counterpart at a world even though
the counterpart does not itself exist in that world, as does Forbes’s, but this happens
only when the individual has no existing counterparts at the world in question. Yet
another minimal constraint typically imposed is this: if a possible individual y is a
counterpart of a possible individual x at a world w, and y itself has counterparts at w
that exist in w, then all of y’ s existing counterparts at w are also counterparts of x at w,
i.e., all of a possible individual’s existing counterparts at a given world are counter-
parts at that world of anything that the individual is itself a counterpart of at that world.
This constraint can be trivially satisfied by means of the stronger constraint, typically
but not always imposed, that any possible individual y that exists in w is its own sole
counterpart at w. One condition typically not imposed, however, is transitivity. Since
counterparthood is a cross-world similarity relation, and similarity is not transitive,
there will be possible individuals x, y, and z, such that y exists in some world w and is
a counterpart of x at w, and z exists in some world w' and is a counterpart of yatw', but
z does not sufficiently resemble x to be a counterpart of x at w'.

Counterpart theory (with respect to kind k) provides for a possible-world se-
mantic theory that differs in important respects from standard Kripkean possible-
world semantics for modal-operator discourse. Let us first briefly review the main
ideas that differentiate standard Kripkean possible-world semantics from classical
Tarskian semantics. In standard Kripkean possible-world semantics, the extensional
semantic attributes—such as singular term reference, predicate application, and sen-
tence truth value—are relativized to possible worlds. In the case of reference and truth
value, this relativization to worlds is in addition to the usual Tarskian relativization to
assignments of values to individual variables. (Suppressing any reference to a model)
if o is an individual variable, the referent of o with respect to a world w under an as-
signment s, or Ref,,, (o), is simply the possible individual assigned to « by s, i.e.,
s(a). If a is a simple individual constant, it is assigned a referent (or to use Kripke’s
phrase, its ‘ ‘reference is fixed’”) independently of any possible world or assignment of
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values to variables. Thus, simple individual constants and individual variables are ob-
stinately rigid designators,® expressions that refer to the same thing with respect to
every possible world. If 7 is an n-place predicate, and o, a,, ..., o, are singular
terms, then the atomic formula " (o), &y, ..., @,) | is true with respect to a world w
under an assignment s, or true ,,, if and only if 7 applies with respect to w, or ap-
plies,,, to the n-tuple consisting of the referents of each of the o; with respect to w under
s, <Ref,, (o)), Ref,, (o), ..., Ref,, . (o,)>. The connective and quantifier cases sim-
ilarly follow standard Tarskian semantics. A formula " [(Jd !is true ,, , if and only if ¢
is true,,. ,, for every world w' accessible to w. A formula " O s true,, , if and only if
¢ is true,, ,, for some world w' accessible to w. A sentence is true (simpliciter) if and
only if it is true ,, senat worta, »» TOF EVETY assignment s.

Following the lead of Lewis, counterpart theorists typically formulate their the-
ory in terms of translations of sentences (open or closed) involving modal operators
into sentences of possible-world discourse, sentences involving explicit attribution of
a counterpart relation between individuals in different worlds. This standard sort of
formulation of counterpart theory may be regarded as providing a partial semantics for
modal-operator discourse, in that it provides truth conditions in terms of possible
worlds and counterparts for each sentence (open or closed) of modal-operator dis-
course. However, the semantics is only partial, since nothing is said explicitly con-
cerning the semantics of subsentential expressions (such as singular terms and
predicates) or how the truth conditions of sentences are computed from the semantics
of their components. If one wishes to understand the compositional nature of the se-
mantics of modal-operator-discourse sentences in terms of the semantics of their com-
ponent expressions, one must glean this information, insofar as possible, from the
translations into possible-world discourse of the modal-operator-discourse sentences
in which the subsentential expressions figure. This feature of the standard formula-
tions of counterpart theory is properly suited to a certain linguistic point of view
concerning the synonymy of modal-operator-discourse sentences and the possible-
world-discourse sentences giving the truth conditions of the former sentences, and the
possibility of exhausting the semantics of modal-operator discourse merely by supply-
ing possible-world-discourse sentential correlates. This point of view is disputable.
Moreover, it is quite independent of the issues that separate standard possible-world
theorists from counterpart theorists, and it is quite inessential to the main philosophi-
cal ideas and intuitions that motivate counterpart theory. If a standard modal theorist
adopts this point of view, he or she may easily reformulate the standard modal seman-
tics as a set of instructions for translation of modal-operator-discourse sentences into
possible-world-discourse sentences, remaining silent with respect to the composi-
tional nature of the semantics of sentences in terms of the semantics of subsentential
expressions. In order to highlight the contrast with standard modal semantics, while
clearing away the unimportant differences in what has come to be the usual sort of
formulations of each, it is best to reformulate counterpart theory along lines that paral-
lel as closely as possible, within the bounds of the spirit of the philosophical motiva-
tion for counterpart theory, the usual formulation of standard possible-world
semantics.
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1 shall do this using the notion of a counterpart assignment. A counterpart as-
signment ¢, (with respect to a kind k) for a world w is a function that assigns (o any
possible individual i (of kind k) a counterpart of i at w, if f has uny counterparts at w,
and assigns nothing otherwise. If there is no counterpart of i at w existing in w, then
depending on the particular counterpart theory in question, the counterpart assignment
may be undefined for i, as with Lewis’s theory, or it may assign the individual i to itsell
as its own counterpart at w, as with Forbes's. On Forbes’s theory , counterpart assign-
ments are totally defined functions.

Let us call an ordered pair of a world and a counterpart assignment for that world
a world-assignment pair. In counterpart theory with respect to kind k, reference and
truth are relativized not merely to worlds but to world-assignment pairs.” Thus one
speaks of the referent of a singular term with respect to a world-assignment pair <w,
¢ = under an assignment of values to variables s. Equivalently, one may speak of ref-
erence with respect to a world w and a counterpart assignment ¢ for w, under an assign-
ment of values to variables 5. Similarly, one speaks of a sentence (open or closed) as
being true, or as not being true, with respect to a world-assignment pair under an as-
signment of values to variables. As in standard possible-world semantics, predicate
application is relativized only to worlds. The referents of simple singular terms with
respect to world-assignment pairs will depend on whether the term has been assigned
something of kind k. If o is an individual variable and s is an assignment of values to
variables that assigns to o a possible individual not of kind k, then Ref,, ., (@) = § ().
If o is an individual variable and s is an assignment that assigns to « a possible individ-
ual of kind k, then Ref,, ., (o) = c(s()). faisa simple individual constant that refers
to an actual individual x not of kind k, then Ref,, ., (o) = x. If & is a simple individual
constant that refers to an actual individual x of kind k, then Ref,, ., (@) = c(x). An
atomic formula " (e, ¢y, ...\ @, ) 'is frue,, ., if and only if 7 applies,, to <Ref, s
(o)), Ref, ..\ (Qp)s oors Refly oo (@)= A formula " ' is true,, ., if and only if ¢ is
true,, .. ., forevery world w' and every counterpart assignment ¢’ forw' (i.e., forev-
ery world-assignment pair <w', ¢'>). A formula CoOb Vis true,,,., if and only if ¢ is
true,. .- ,, forsome world w ' and some counterpart assignment ¢ "forw’ (i.e., forsome
world-assignment pair<w',¢'>. )" Notice that the clause ‘w' is accessible tow " has
been deleted: counterpart theory avoids the need for an accessibility relational seman-
tics. A sentence is true (simpliciter) if and only if it is 0rue g enat worltic.s for every
counterpart assignment ¢ for the actual world and every assignment of values to vari-
ables s.

The major difference between counterpart theory and standard possible-world
semantics may be illustrated by means of a simple modal sentence from Chisholin’s
paradox,

OM (a, hy).

On standard possible-world semantics, this sentence is true exactly on the con-
dition that there is a possible world (determinately) accessible to the actual world in
which table a—the very table a itself—is the only table formed according to such-and-
such a plan from hunk h, (instead of from its actual original matter Jt). The counterpart
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theorist does not admit that this condition is fulfilled. Instead, typically the counter-
part theorist denies that there is any such possible world. The counterpart theorist is
still able to accommodate the truth of the displayed sentence. On counterpart theory
with respect to artifacts, the sentence is true exactly on the condition that in some pos-
sible world, some counterpart of a—not necessarily the very table a itself—is the only
table formed according to such-and-such a plan from hunk h,. Counterpart theory with
respect to artifacts thus assigns a different truth condition to the sentence, one whose
fulfillment seems beyond doubt.

In effect, counterpart theory replaces the intransitive accessibility relation with
an intransitive counterpatt relation. There are glaring technical differences between
the two types of solutions to the modal paradoxes, however. (There are glaring moti-
vational differences as well. The motivation for counterpart theory, as a solution to the
modal paradoxes, is discussed in section V below.) First, certain intuitively correct
premises involved in Chisholm’s Paradox are counted unequivocally true on the ac-
cessibility solution but cannot be thus accommodated on counterpart theory (as I have
formulated it). Consider the argument (CP). Suppose again that in the sequence of
hunks of matter, &, h,, ..., h,, some one hunk h,, is the first in the sequence to pass the
threshold. Then on counterpart theory with respect to artifacts, the premise

P, OM@a, h,) D OM(a, h,)]

will not be true, since there is a world w,, | in which a counterpart of table a is formed
from hunk #,,,, whereas at any world in which a table is formed from hunk h,,, that
table, though a counterpart of the counterpart of a at W,..1, 1S not a counterpart of a
itself. (A similar situation obtains if the threshold is vague and there is arange of hunks
Mo Pesrs ..., by, for which it is indeterminate whether a possible table formed from
one of these hunks is a counterpart of a.) Thus whereas the accessibility solution
blocks (CP) by counting it logically invalid, counterpart theory with respect to arti-
facts (as I have formulated it) blocks (CP) by counting it logically valid but unsound. "

Another glaring difference between the two solutions to the modal paradoxes is
brought out in their respective treatments of the Four Worlds Paradox. Although coun-
terpart theory with respect to artifacts is able to accommodate S5 modal propositional
logic, in so doing it foregoes certain valid inferences of standard quantified S5 modal
logic. In particular, it is able to accommodate the truth of the necessitation of the
modal principle (II), and of certain sorts of instances of it, like the fourth premise of the
Four Worlds Paradox,

OG)Mx, h") D OM(x, h')].
In standard quantified modal logic, it follows from this together with the result
C@AN)x #a&M(x, h')]
and the trivial truism
OE)OM x, ") D Fy)y = x)]
that
CO@AN)Nx Fa & M(x, h'))].
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Counterpart theory with respect to artifacts invalidates this inference and
thereby blocks the paradox. The accessibility solution, on the other hand, allows the
inference. but invalidates further inference by possibility deletion. Thus both solu-
tions to the Four Worlds Paradox count the argument of the paradox invalid, thoughon
distinctly different grounds. Similarly, counterpart theory with respect to artifacts
accommodates

O)IM (x, b)) D OM (x, By )]

while blocking the inference from this together with ‘CI[M (a, h,,.) D (3x)(x = a)] to
the (CP) premise (P,,) displayed above

In the general case, if counterpart-theoretic possible-world semantics is devised
in such a way as to preserve S5 modal propositional logic together with the philosoph-
ical institutions that motivate the theory, it foregoes the following modal version of
universal instantiation, valid in standard quantified modal logic:

(MUD) O(x)d,
L Ol@x)x = o) D ¢,

where a is a simple individual constant or individual variable other than ‘x", &, is just
like ¢, except for having free occurrences of a wherever ¢, has free occurrences of
‘x', and ¢, may contain occurrences of modal operators. This deviation from standard
quantified modal logic prevents the derivation of paradoxical conclusions from the ne-
cessitation of (IT)."

| A

Each of the necessitated conditional premises of the argument (CP) is equivalent in $4
to an unnecessitated material conditional, so that the argument may be recast in S4 into
the standard form of a sorites argument in classical propositional logic:

Ccp)Y OM(a, h)
OM(a, h) D OM(a, hy)
OM(a, b)) D OM(a, hy)

OM(a, h,,) D OM(a, h,)

-, OM(a, h,).

Forbes emphasizes this feature of Chisholm’s Paradox and argues that the para-
dox should be treated in a manner exactly parallel, or as closely as possible, to a con-
temporary treatment of the standard propositional sorites paradox, such as the paradox
of the short person:
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Anyone only 5 ft. tall is short.
If anyone 5 ft. tall is short, then so is anyone 5

| .
ft. m in. tall.

999,999
1,000,000
is short, then so is anyone 6 ft. tall.

If anyone 5 ft. 11 and in. tall

Anyone 6 ft. tall is short.

Standard sorites paradoxes arise from vagueness in some key expression or con-
cept. In the case of the paradox of the short person, the key term is the adjective
'short”, which is clearly true of anyone (or at least, any adult human) only 5 feet tall,
clearly false of anyone 6 feet tall, but neither clearly true nor clearly false with respect
to a range of heights in between. Now one extremely plausible way of diagnosing the
problem with this sorites argument is as follows. Assuming that the first premise of the
argument is true and that the conclusion is false (its negation true), somewhere down
the list of the 12 million conditional premises to the argument—in fact, at least twice.,
and most plausibly, a large number of times down the list—a conditional premise is
neither true nor false. For somewhere down the list there is a conditional with a true
antecedent but a consequent neither true nor false, followed by a sequence of condi-
tionals with both antecedent and consequent neither true nor false, followed finally by
a conditional with an antecedent neither true nor false and a false consequent. Each of
these premises is itself neither true nor false. Thus the classical sorites argument in
propositional logic is formally valid but unsound, Not all of its premises are true, even
if none are strictly false. "

The solution to the modal paradoxes offered in Section II above allows for a
treatment of (CP)" exactly parallel to this. In particular, the critically vague term in-
volved in (CP)’, if any (see note 3), is the accessibility predicate of possible-world
discourse, and thereby the possibility operator ‘<>’ occurring throughout (CP)’. A sen-
tence " Od 1 s true (simpliciter) if and only if & is true with respect to some world
determinately accessible to the actual world. The same sentence is false ( simpliciter)
if and only if ¢ is false with respect to every world determinately accessible to the
actual world and untrue—either false or neither true nor false—with respect to every
world neither determinately accessible nor determinately inaccessible (o the actual
world. " The intransitive accessibility account allows that there may be a hunk of mat-
ter /i, such that table a originates from it in some world neither determinately accessi-
ble nor determinately inaccessible to the actual world, but does not originate from it in
any determinately accessible world. If this is so, "OM (a, h) ! is neither true nor
false. Hence at least two of the conditional premises of (CP)’ will be neither true nor
false, just as in the paradox of the short person. Insofar as it is desirable for a solution
to (CP)’ to parallel as closely as possible a contemporary solution to the classical
propositional sorites paradox, the indeterminate accessibility solution does exactly
what is desired.
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More important than this, the accessibility solution severs the alleged equiva-
lence between (CP) and (CP)’, and in fact, the original modal argument (CP) comes
outdifferently in a very important respect from a standard sorites argument. Unlike the
premise set of the propositional sorites argument (CP)’, all of the premises of the orig-
inal argument (CP) are determinately true, whereas its conclusion is determinately
false. This reflects a crucially important difference between Chisholm’s Paradox and
the standard sorites paradox. It is important to remember that Chisholm’s Paradox, as
well as the Four Worlds Paradox and others belonging to the same class, are paradoxes
of modality. Chisholm’s Paradox is not a paradox in classical propositional logic, but
a paradox in modal logic. The key feature of Chisholm’s Paradox—the feature of it
that makes it a peculiarly modal paradox—is its essential use of nested modalities. It
proceeds from the observation that the truth of the modal principle (II) is no accident
but is a necessary truth, thus yielding the nesting of modal operators in the modal
premises of (CP). The intransitive-accessibility solution to Chisholm’s Paradox prop-
erly distinguishes between the original argument (CP) and the propositional recasting
(CPY', the latter being a familiarly valid but unsound argument in classical proposi-
tional logic and the former an interestingly invalid argument in modal logic. It is a
critical defect in the counterpart-theoretic solution (as well as other rivals to the intran-
sitive-accessibility solution) that it is blind to the crucial differences that separate the
two cases. The modal paradoxes, as they naturally arise in pondering essentialist doc-
trines of the sort put forward in principle (III) (and as they did in fact arise in
Chisholm’s pioneering queries on the subject), are peculiarly modal in that they in-
volve nested modality and depend upon the fallacy of possibility deletion, or equiva-
lently, the presumption that accessibility between worlds is transitive. The
counterpart-theoretic solution, in attempting to reduce the modal paradoxes to ‘‘the
previous case’’ of standard sorites paradoxes such as the paradox of the short person,
recommits the same fallacy and, in so doing, fails to recognize the rightful status, and
consequently the proper lesson, of the modal paradoxes.

Vv

The fundamental defect of the counterpart-theoretic solution to the modal paradoxes is
revealed when considering the motivation for invoking counterpart theory in attempt-
ing to solve the paradoxes. If Chisholm’s Paradox is to be regarded on the model of the
paradox of the short person, one must ask what term or expression involved in the for-
mer plays the role of the crucially vague term ‘short’ involved in the latter.

It cannot be expression ‘a’ itself. In fact, it is not in the least bit clear what it
would mean to say that a proper name—or an individual constant such as ‘a’, which
functions as a proper name—is ‘‘vague,’’ unless it means that ‘a’ is ambiguous or
nonreferring. We may pretend, for present purposes, that the name ‘a’ unambigu-
ously refers to a particular table. The paradoxes still arise. It is even less clear what it
would mean to say that the table a itself is vague, unless it means that the table has a
vague boundary, in the sense that with respect to certain molecules at the periphery of
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the table, it is vague—indeterminate, neither true nor false, there is no objective fact of
the matter—whether they are or are not constituents of the table. But vagueness in the
table’s boundary is not at issue here; the modal paradoxes would arise even if tables
came with sharp boundaries.

Nor is there any relevant vagueness in the term ‘table’, or in the property of be-
ing a table. No doubt there are things such that it is vague whether they are to count as
tables (as opposed to, say, counters or chests), but we may take it that a itself is a clear
and central case of a table. The paradox still arises.

Nor is there any relevant vagueness in the hunks of matter hh 13 ++e» 1y We may
suppose that these are precisely given, with an exact accounting of every molecule
included and the exact configuration of their totality. The paradox still arises. Nor is
there any relevant vagueness in the relational concept of a table x being originally
formed from a hunk of matter y according to such-and-such a plan. Wherein, then,
does the vagueness reside?

One might try looking at the matter thus: In the short person paradox, there is a
sequence of heights, 5 ft., 5 ft. 1.000.000 ,00(]).000 in., ..., 6 ft., such that, though each height
is precise and exact enough in itself, for some of these precisely delineated heights it is
vague whether someone of that exact height counts as being short. Similarly, in the
case of Chisholm’s Paradox, we have a sequence of hunks of matter, i, hy, ..., h,,
each precisely given, and a corresponding sequence of worlds, Wi, Wy, ..., W,, such
that in any world w; there is a table a, just like a except that it is originally formed from
hunk h; instead of from a’s original matter, k. This sequence of possible tables, a,,
@ ..., a,, plays the role analogous to that of the sequence of heights in the short per-
son paradox. Each s precisely given, though for some it is vague whether the table still
counts as being a or not. In the actual world, there is also a table just like g originally
formed from hunk % . This table is a itself. In world w,, the table a, formed from hunk
h, is definitely not g, since by principle (III) there is no genuinely possible world in
which a is formed from A,. With respect to certain worlds w, intermediate in the se-
quence between the actual world and w,, it is vague—indeterminate, neither true nor
false, there is no objective fact of the matter—whether the table a, formed from hunk
hyin that world is or is not the very table a from the actual world. To use the contempo-
rary vernacular, whatis indeterminate is whether a, has a’s haecceity—the property of
being identical with a—in w,. Thus the vague concept involved in Chisholm’s Para-
dox would appear to be that of being identical with a in a possible world, or more sim-
ply, possibly being a. More specifically, since the name ‘a’ is itself nonvague, the
relevant vague concept involved would appear to be the relational concept of cross-
world identity, or that of possible identity, expressed by ‘Gx = y’. Evidently, this
vagueness traces to vagueness in the very concept of identity itself. The ultimate
source of the vagueness involved in Chisholm’s Paradox thus appears to be the ‘is’ of
identity.

Kripke, apparently having reasoned along lines similar to these, concludes that
a counterpart-theoretic approach may be useful in dealing with the vagueness of iden-
tity in Chisholm’s Paradox. He says that
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perhaps, . . . given certain counterfactual vicissitudes in the history of the
molecule of a table, T, one may ask whether T would exist, in that situation, or
whether a certain bunch of molecules, which in that situation would constitute a
table, constitute the very same table 7. . . . Inconcrete cases we may be able
to answer whether a certain bunch of molecules would still constitute T, though
in some cases the answer may be indeterminate. (Naming and Necessity, pp.
50-51)

In a footnote to this passage, he writes:

There is some vagueness here. If a chip, or molecule, of a given table had been
replaced by another one, we would be content to say that we have the same table.
But if too many chips were different, we would seem to have a different
one. . . . Wherethe identity relation is vague, it may seem intransitive; a chain
of apparent identities may yield an apparent nonidentity. Some sort of ‘counter-
part’ notion . . . may have some utility here. One could say that strict identity
applies only to the particulars (the molecules), and the counterpart relation to the
particulars ‘composed’ of them, the tables. The counterpart relation can then be
declared to be vague and intransitive. . . . Logicians have not developed a
logic of vagueness. (p. 51, note 18)

There are a number of difficulties with this motivation for the counterpart-theo-
retic approach. Kripke’s idea seems to be that where (the characteristic function of) the
concept of identity is undefined, it may facilitate a semantic investigation if the iden-
tity concept is represented in the metalanguage by means of a surrogate relation, coun-
terparthood, which is vague and intransitive. Now it may indeed facilitate a semantic
investigation into the logic of a vague term or predicate such as ‘bald’ to consider var-
jous regimented or sharpened surrogates or approximations to the vague concept, pre-
cisely defined—say, in terms of an exact number of strands of hair on the top portion
of the head per square inch of surface area. One might thus verify the validity of the
inference ™o has a full head of hair . * . a is not bald !. But Kripke is proposing that an
allegedly vague concept, identity, be investigated in terms of another vague concept,
counterparthood. Itis difficult to see how there is anything to be gained in representing
one vague concept by means of another. If our problem is that we lack a logic of vague-
ness, we can no more treat the latter than we can the former. If our purpose is to inves-
tigate the logic of identity among tables, surely we are better off sticking with genuine
identity and doing the best we can, than turning our attention elsewhere only to find the
same obstacles arise there.

Perhaps Kripke committed a slip of the pen here and meant to declare the coun-
terpart relation to be nonvague and intransitive—as opposed to genuine identity
among tables, which it represents and which (we are to suppose) is vague but transi-
tive. For example, one might define a relation of counterparthood in such a way that
any possible table is a counterpart of itself, i.e., of a determinate self, whereas for any
pair of possible tables a; and g; for which it is either false or vague (neither true nor
false) that they are identical, neither counts as a counterpart of the other. This counter-
part relation would thus play the facilitating role of a sharpened or regimented approx-
imation to identity among tables and other artifacts.
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Even when Kripke's proposal is modified in this way, it seems confused. It is
quite unclear what it means to say that strict identity does not “apply”” to tables. Sup-
pose there is a possible table @, such that a and a, are neither determinate ly identical
nor determinately distinct. Then on this interpretation of Kripke's proposal, a is a
counterpart of « (itself) but not of a,. It follows directly by Leibniz's Law, or the In-
discernibility of Identicals, that e and a are distinct, contradicting the hypothesis. (A
similar argument applies if counterparthood is defined so that @ and @, are counter-
parts.)

The defender of this proposal may protest that within the counterpart-theoretic
framework, one is barred from saying anything about the identity or distinctness of a
and ;. One can speak only about the cross-world similarity relations between a and a,
one must settle for the weak claim that @ and a, are not counterparts, But the Leibniz’s
Law inference cries out to be drawn; if @ is a counterpart of @ but not of @, then a has
acounterpart that a, does not have. Whether we are allowed to say so or not. it follows
that a and a; cannot be one and the very same object and must be distinet. Our refrain-
ing or being prohibited from saying so does not make it any less true.

When the truth is spoken, incoherence is the result. Consider again the sequence
of possible tables , a,, a,, ..., a,. Kripke's remarks concerning this sort of situation
arc highly compressed, and his exact intent is unclear. He says: "*Where the identity
relation is vague, it may seem intransitive; a chain of apparent identities may yield an
apparent nonidentity” (emphasis added). Presumably, if “‘the identity relation is
vague,” then things that are apparently identical (or apparently distinct) need not be
determinately identical (or determinately distinet), A pair of objects x and y may ap-
pear to be identical (or distinet) when in reality, there is no objective fact of the matter
as to their identity (or their distinctness). Perhaps Kripke's view, then, is this: (i) any
table in the sequence a, a,, a,, ..., a, appears to be identical to its immediate successor
in the sequence; (ii) the initial table ¢ and the final table a, appear to be distinct; but (iii)
in reality, for any pair of tables @, and a;where i # j, there is no objective fact of the
matter concerning their identity or distinctness.

Inthat case, Kripke's view would involve rejection of both the modal principles
(I1) (since a and a, only appear identical) and (I11) (since a and a, only appear dis-
tinct). This is not a very satisfactory solution to the modal paradoxes. Both (IT) and
(III) are intuitively correct, even if it is vague what is to count as “sufficiently substan-
tial overlap.” In fact, if Kripke's view is that it is vague—or indeterminate, or neither
true nor false, or there is no objective fact of the matter—swhether tables a and a, are
distinct, then his view involves rejection of the modal principle (0), a principle that is
both weaker than (I1I) and precisely formulated in a way that (I11) is not. It would be
difficult, if not impossible, to reconcile this consequence of Kripke’s view with his
attempt in the very same work to provide **something like proof’’ for principle (0), or
a principle directly like it. (See note 2 above. )

Another possible view might be that in the sequence of possible tables a, dy.
Ay, ... a, each element is determinately identical with its immediate successor,
ll;nugh there is some range of elements, a;, a, , ,, .... a,,.,, that are each neither deter-
minately identical with nor determinately distinet from the initial element a, whereas
the next element in the sequence, a,,, and all of its successors are determinately distinct
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from the initial element a. However, this is equally incoherent. If ¢ and g, , are deter-
minately identical, then they are one and the very same, and if a., and g, are determi-
nately identical, then they are also one and the very same. But then there is only one
table here. Which table? Well g, aka a,. Tables a and a, are one and the very same after
all; they are determinately identical. Conversely, if a,, is determinately distinct froma,
yet determinately one and the very same table as a,,.;, then g,,., must be determinately
distinct from a after all. Moreover, if each element in the sequence and its immediate
successor are one and the very same, then what we have is simply an n-ary sequence
of table a taken n times in a row. It is quite literally impossible for some element in this
sequence to be distinct from a. Conversely, if any table in the sequence fails to be de-
terminately identical with the initial table a, then the sequence is not simply the n-ary
sequence of a taken » times in a row. Hence it is impossible for each element in the
sequence to be one and the very same as its immediate successor.

The idea that the identity relation is vague, in the sense that its characteristic
function is undefined for certain pairs of concrete objects like tables, is itself incoher-
ent. In fact, it is provable that the identity concept, or the ‘is’ of identity, is totally
defined for every pair of individuals. The proof, which was foreshadowed in the argu-
ments just given, goes as follows: Suppose, on the contrary, that there is a pair of indi-
viduals, x and y, for which the ‘is’ of identity is undefined—a pair to which neither the
predicate ‘are one and the very same’ nor its negation ‘are not one and the very same’
correctly applies. Then this pair <x, y> is quite definitely not the same pair as the
reflexive pair <x, x>, since the ‘is’ of identity—or the predicate ‘are one and the very
same’—does correctly apply to the latter. That is, the pair <x, x> is an element of the
extension of the ‘is’ of identity (the class of ordered pairs of which the predicate is
determinately true), whereas the pair <x, y > is not; hence, they are distinct. It follows
by standard ZF set theory that x # y. But then, contrary to the hypothesis, the ‘is’ of
identity is defined for the pair <x, y >. The ‘is’ of identity is determinately false of the
pair; its negation correctly applies. The general form of this argument can be applied
to a variety of philosophical issues concerning identity. S

In fact, this brief argument also proves that the concepts of identity within a pos-
sible world, i.e., intra-world identity, and of cross-world identity (and by analogy,
identity at a time and identity over time) are also totally defined. For each is definable
in terms of absolute, unrelativized identity as follows:

X=0)Y T X =)
x in w is identical with y in w, =, x exists in
w &yexistsinw, &x =, (1z) [y =,,z].

Perhaps most important, Chisholm’s Paradox and the other modal paradoxes do
not even involve the concept or relation of identity. The paradoxes can be formulated
in terms of possible identity or cross-world identity, but they can just as easily be for-
mulated without identity. In fact, the ‘is’ of identity does not occur in either (CP) or
(CP)'—not once, not anywhere. If (CP) and (CP)’ constitute a paradox of vagueness,
the vagueness must reside in one or more of the terms actually used in the formulation.
Since the identity predicate does not even occur, if there is any vagueness, it must



94 NATHAN SALMON

reside elsewhere. It is a mistake to see Chisholm’s Paradox as stemming from vague-
ness in identity.

Forbes’s motivation for his counterpart-theoretic approach to Chisholm’s Para-
dox is somewhat different from Kripke’s, though he seems to mislocate the vagueness
in the same place. He writes:

[There] is no sharp distinction between those sums [of matter] which could, and
those which could not, constitute [the table a]. Given that there is no fuzziness
in the boundaries of particular sums of wood or in the constitution relation, it
seems that this vagueness must arise from an underlying vagueness in the con-
cept of possibly being identical to [a]; however, in standard [possible-world]
semantics, such vagueness could only be represented by vagueness in [a’ s
cross-world] identity conditions, and a solution of the paradox in which we
think of identity as vague would be rather unappealing. But [it] does make sense
to think of similarity as being vague, in the sense of admitting degrees. . . .
[The] counterpart relation is fixed by similarity considerations—in the present
context, similarity of design and constituting matter. (‘‘Two Solutions to Chis-
holm’s Paradox,”” p. 174)

Forbes’s overall argument appears to be this: The orginal argument (CP) is
equivalent in S5 to (CP)’, a standard propositional sorites-type argument; hence it is
simply a special case of a general and familiar sort of paradox of vagueness. Since the
vagueness crucially involved in (CP)’ does not reside in the hunks of matter 4,,
h, ..., h, or in the relation of being a table formed from such-and-such matter, it must
reside in the concept of possibly being a. On the standard possible-world semantic
analysis of modal-operator discourse, this would mean that there is vagueness in the
identity relation itself. But the idea that identity is vague is ‘‘rather unappealing’’ as a
solution to Chisholm’s Paradox. Counterpart theory provides an alternative possible-
world semantic analysis of modal-operator discourse in which the vagueness of possi-
bly being a is derived not from vagueness in identity, but from vagueness in a relation
of similarity, the relation of counterparthood. Therefore, a counterpart-theoretic ap-
proach should afford a superior solution to Chisholm’s Paradox.

This motivation for the counterpart-theoretic solution, though apparently differ-
ent from Kripke’s, is defective in a related way. As I have already noted, neither the
argument (CP) nor its alleged equivalent (CP)’ involves the concept of identity, and
hence neither involves the concept of possibly being identical with a. If (CP)’ consti-
tutes a paradox of vagueness, the vagueness must reside elswhere, in some concept
essentially involved in the argument.

In fact, despite Forbes’s motivational remarks, in his formal treatment the
vagueness is indeed located elsewhere. Specifically, by invoking a counterpart theory
in which the counterpart relation is vague, Forbes formally locates the vagueness
involved in (CP) in a certain second-order modal concept: the concept of a prop-
erty’s being such that a might have had it. Formally, the crucially vague expression
1nvolved in (CP)’, according to Forbes’s formal treatment, is " O . a...lor

Tit might have been thata . . .'; the crucially vague concept is that designated by
‘NFOF (a)’.
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Forbes’s formal treatment may be correct in imputing vagueness to this modal
locution, for if there is any vagueness relevantly involved in Chisholm’s Paradox, it
can be only in such locutions as this. However, it is not at all true that standard possi-
ble-world semantics can accommodate the vagueness of this locution only by treating
identity as vague. In fact, even if identity is (incoherently) regarded as vague, that
would not be sufficient to impute vagueness to the locution in question, since this locu-
tion does not involve the identity predicate. It involves only the sentential possibility
operator and the proper name (individual constant) ‘a’. We have already seen that the
name ‘a’ is not a source of vagueness. Hence, if there is any vagueness relevantly in-
volved in the modal paradoxes, it resides in the modal operators themselves, and the
modal operators are precisely where Forbes’s formal treatment ultimately locates the
vagueness upon which the paradoxes turn.

We have also already seen that nothing so radical as a departure from standard
possible-world semantics in favor of a counterpart-theoretic semantics is called for in
order to accommodate vagueness in the modal operators. Standard possible-world se-
mantics can accommodate the relevant vagueness in the modal operators in precisely
the way I have suggested: one should treat the accessibility relation between worlds as
itself vague (its characteristic function partially defined), so that certain pairs of
worlds are neither determinately mutually accessible nor determinately mutually inac-
cessible. When fully worked out, this involves intransitivity in the accessibility rela-
tion via a region of indeterminacy, and hence an abandonment of S4 modal logic in
favor of something weaker or independent (such as the modal system B). This ap-
proach affords a solution to the modal paradoxes that accommodates vagueness pre-
cisely where it must arise, if anywhere, and it does so within the framework of
standard possible-world semantics without resorting to the entirely unnecessary and
unjustified tack of invoking counterparts in place of cross-world identities. This ap-
proach also recognizes a crucial difference between the modal paradoxes and the stan-
dard paradoxes of vagueness: the former turn on a fallacy special to modal logic—the
fallacy of possibility deletion, or equivalently, the fallacy of necessity iteration.

The counterpart-theoretic approach is not merely unnecessary and unjustified.
It is positively misleading, and logically distinctly counterintuitive. I shall develop
these criticisms each in turn.

VI

Counterpart theory appears to provide an alternative to standard possible-world se-
mantics that is able to accommodate modal principles like (0), (I), (I}, and (III), and
their multiple necessitations, within an S5 framework (i.e., maintaining an equiva-
lence accessibility relation) without generating the paradoxes. Yet as it is typically in-
tended, counterpart theory with respect to artifacts accommodates precisely the
opposite of (II): if a wooden table x is originally formed from a hunk of matter y, and
y' is any hunk of matter distinct from y, then even if y" substantially overlaps y and is
otherwise just like y, x is such that it could not have been originally formed from y'
instead of from y. The reason for this is that, as it is typically intended, counterpart
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theory with respect to artifacts includes the basic tenet that possible artifacts formed in
their respective possible worlds from distinct (even if substantially overlapping)
hunks of matter are always themselves distinct (though they may be mutual counter-
parts). Thus if x is a wooden table originally formed from a hunk of matter y, and y ' is
ahunk of matter even only one atom or molecule different from y, the counterpart the-
orist with respect to artifacts would typically deny that there is a genuinely metaphys-
ically possible scenario, a genuinely possible world, in which the one and only very
table x—that very table and no other—is formed from y’ instead of from y. The coun-
terpart theorist will insist that, strictly speaking, if we are ever to have one and the very
same table x—that very table and no other—existing in a counterfactual scenario that
might have obtained, x must be originally formed in that scenario from exactly the
same matter, atom for atom, quark for quark, right down to the tiniest of subatomic
material components. For this reason, counterpart theory with respect to artifacts is, at
bottom, a particularly inflexible brand of essentialism. The counterpart theorist with
respect to artifacts can mouth the words ‘x might have been formed from y’ instead of
from y’, thereby seeming to advocate (II). But in counting this remark true and there-
fore assertible, the counterpart theorist means to be committed to nothing more than
the availability of a possible scenario in which some table or other sufficiently similar
to x—not necessarily x itself—is formed from y'. The counterpart theorist thus says
one thing and means another. '
Forbes has responded to this objection by claiming that

whether or not [counterpart] theory admits contingency [of the table x ’s original
matter] . . . turns only on whether or not it [counterpart theory] is consistent
with the truth of [the sentence ‘x is formed from y, and might have existed with-
out being formed from y’ ], and by this criterion, counterpart theory admits con-
tingency beyond all question. (‘*Two Solutions to Chisholm’s Paradox,”’
p. 179)

This response involves a confusion—or perhaps an equivocation—between two
distinct senses in which a theory may be said to ‘‘admit’’ or accommodate a principle
or proposition.'” A theory accommodates a proposition p in the primary sense if the
theory embraces p itself, that is, if the proposition p is included as a part of the theory
(or at least as a logical consequence of the theory in combination with uncontroversial
premises). A theory may be said to accommodate a proposition p in a secondary sense
if the theory (or the theory in combination with uncontroversial premises) logically
entails the metatheoretic proposition that some particular sentence ¢ is true, where ¢
is in fact a formulation of, or expresses, the proposition p. These two kinds of accom-
modation should be sharply distinguished. Counterpart theory with respect to artifacts
can indeed accommodate modal principles like (0), (I), (II), and (III) in the secondary
sense. But this sort of accommodation is deceptive, since as it is typically intended,
counterpart theory with respect to artifacts fails to accommodate the critical principle
(II) in the primary sense. Consider, by analogy, the following simple theory: (1) A
table’s exact original matter is always an essential feature of the table; (2) snow is
white; and (3) the sentence ‘Any particular wooden table might have been formed
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from metal instead of wood’ means in English that snow is white. Call this theory‘T”.
(To dispel the appearance of inconsistency, imagine the theory T being formulated in
Chinese.) The theory T can hardly be said to admit contingency of original matter in
any relevant sense, though it does accommodate (II) in the secondary sense. Like
counterpart theory with respect to artifacts, the theory T avoids the modal paradoxes
by rejecting the modal principle (I1)—not the formulation of (IT) given above, but the
proposition (II) itself. It may not be entirely futile, but it would be a difficult matter
indeed to argue the merits of the doctrine of contingency of original matter with a pro-
ponent of T. The advocate of T will apparently join in singing the praises of (II), but the
agreement is merely verbal.

Forbes argues that to see counterpart theory on this model, as an inflexible es-
sentialist theory that misrepresents the meanings of modal-operator-discourse formu-
lations of principles such as (II), is

to think of the extensional sentences of [possible-world discourse] as having
some meaning given independently [of modal-operator discourse]. . . . But
this conception of [the relation between the two types of discourse] is not very
plausible. . . . Thethreatisthat . . . wewouldhaveto . . . identify pos-
sible worlds with logical constructions of actual entities; and . . . [this identi-
fication] has recently been shown [by Alan McMichael] to be problematic. It
seems better to think of the meanings of [sentences of possible-world discourse]
as being given by those of the modal [-operator-discourse sentences] themselves
(so far as this is possible). . . .[In giving the meanings of sentences of possi-
ble-world discourse by means of sentences of modal-operator discourse] it
would be up to the theorist himself to decide just how to proceed, given his pur-
poses. . . . But from this starting point, one cannot think of the sentences of
either [standard or counterpart-theoretic possible world] semantics as yielding
perspicuous representations of the ‘real” meanings of the modal [-operator-dis-
course] sentences. . . . YetSalmon’s criticism makes sense only if we think of
[possible-world discourse] in these unlikely ways. (ibid., pp. 179-80)

Forbes’s conception of the nature and content of possible-world semantics
raises large issues concerning the enterprise of semantics generally, issues too broad
in scope to be debated adequately in the present forum. It is worth noting, though, that
Forbes’s conception of the nature of possible-world semantics is distinctly inplausible
when extended to temporal semantics for tensed discourse, though Forbes has also
suggested that some sort of temporal-counterpart theory may be useful in solving tem-
poral paradoxes analogous to the modal paradoxes.'® Semantics for tensed discourse
usually employs the notion of a time r—perhaps a moment of time or an interval of
time—and the relation of earlier-later between times. A semantics for tensed dis-
course can also be developed using the idea of an instantaneous total state of the cos-
mos, or what I shall call an i.s., and the relation of temporal precedence between
successive instantaneous states (assuming no instantaneous state of the cosmos is ever
repeated). Using instantaneous states of the cosmos in place of times better empha-
sizes the analogy between temporal semantics and possible-world semantics. In i.s.
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semantics for tensed discourse, the semantic attributes of reference, application (of a
predicate), and truth value are relativized to i.s. ’s. On the natural semantic develop-
ment, a sentence of the form I It has been the case that ¢ ! is true with respecttoani.s.
i if and only if ¢ is true with respect to some i.s., or some succession of consecutive
i.s.’s, that precede i. Similar clauses may be given for other temporal operators (‘it is
going to be the case that’, ‘it has always been the case that’, and so on). Now perhaps
the meaning of the phrase ‘instantaneous total state of the cosmos’ is such that it can be
explained, or is in fact learned, only by means of tense or other temporal operators;
perhaps not. In either case, the phrase has a relatively clear meaning, and contrary to
the spirit of Forbes’s remarks, this meaning determines the correct correspondence
between a sentence of temporal-operator discourse and the expression of its truth con-
dition in i.s. -discourse, not vice versa. It is not the prerogative of the semanticist to
devise whatever semantic clauses suit his or hér philosophical interests and tempera-
ment.

Consider, for example, the sentence ‘Bill has been baptized’. On the natural se-
mantic development, this sentence is true in English with respect to the present i.s. if
and only if Bill is baptized in some prior succession of consecutive i.s.’s. It is quite
incredible to suppose that a philosopher particularly fond of the idea of cross-time re-
semblance is free to select some other truth condition for this sentence more to his or
her liking. A temporal-counterpart theorist might tell us that on his or her theory, the
tensed sentence ‘Bill has been baptized’ is translated into the following sentence of
i.s.-discourse:

In some succession of consecutive instantaneous total states of the cosmos
that precede the present instantaneous total state, someone bearing such-and-
such a resemblance to Bill, as he presently is, is baptized.

The claim that this sentence means simply that Bill has been baptized is bizarre.
Even if Bill is now remarkably like his great-grandfather used to be, the fact that his
great-grandfather was baptized has no bearing semantically on the truth in English of
‘Bill has been baptized’. Of course, one could decide to use the i.s. -discourse sen-
tence displayed above in such a way that it is, in effect, a semantically unstructured
idiom, one that means simply that Bill has been baptized (in the way that the phrase
‘kick the bucket’ means to die), but such a decision involves a misleading and radical
departure from English. The point of introducing such misleading idioms into seman-
tics would be utterly mysterious. Why not use the original straightforward formula-
tions in temporal-operator discourse?

The fact is that sentences of i.s. -discourse do not function in i.s. semantics as
unstructured idioms, whether standard i.s. semantics or temporal-counterpart-theo-
retic i.s. semantics. On the contrary, it is the very internal semantic structure of i.s. -
discourse sentences that makes i.s. -discourse suitable for the enterprise of doing a
systematic semantics for a tensed language. In fact, the very existence of the theory of
instantaneous states and cross-time counterparthood offered by the temporal-counter-
part theorist gives the lie to the claim that the meaning of an i.s. -discourse sentence
(such as the one displayed above) is fixed by its alleged analogue in tensed discourse
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(‘Bill has been baptized’). Rather, the meaning of an i.s. -discourse sentence is fixed
in the usual way, by the meanings of its components—including the meanings of ‘in-
stantaneous total state of the cosmos’, ‘precede’, ‘present’, and ‘resemblance’, as
they arise in formulating the temporal-counterpart theory. Thus the i.s. -discourse sen-
tence displayed above has a meaning that involves the temporal- counterpart theorist’s
concept of cross-time resemblance. It cannot mean the same thing as the tensed dis-
course sentence ‘Bill has been baptized’, for the proposition that Bill has been bap-
tized involves no concept of resemblance, and hence it does not involve the particular
resemblance concept given in the temporal-counterpart theory and expressed in the
proposed i.s.-discourse translation. The same is true if reference to persisting objects
is replaced with reference to temporal stages of persisting objects, and if cross-time
resemblance is replaced with a notion of spatiotemporal continuity.

Consider now a contemporary follower of Heraclitus who holds that one cannot
step into the same river in the same spot twice—i.e., in two different instantaneous
states of the cosmos—because new water is continuously flowing through. The con-
temporary Heraclite (perhaps unlike Heraclitus himself) believes that, in general, the
matter that constitutes an object (e.g., the water in a river) is a permanent and un-
changing feature of the object. A contemporary Heraclite may devise an elaborate
temporal-counterpart theory with respect to material objects to make it possible to
“‘speak with the vulgar’’—to utter sentences like “The Mississippi River once had
cleaner water flowing through it than it now has’—but then this clever Heraclite does
not mean by this sentence what the rest of us mean, or what the sentence itself means.
Any such pronouncement in tensed discourse by this philosopher is merely a verbal
camouflage. When the Heraclite says ‘The Mississippi is the same river today as yes-
terday’, he or she does not mean the word ‘same’ in the **strict and philosophic
sense,’’ but rather in what he or she believes is a * ‘loose and popular sense,’’ i.e.,asa
word for temporal counterparthood. o

The phrase ‘possible world’ may not be as clear in meaning as the phrase ‘instan-
taneous total state of the cosmos’, but there are a number of conceptions of possible
worlds presently in vogue, each of which is clear enough to substantiate my labeling of
counterpart theory as a particularly inflexible brand of essentialism. Possible worlds
are variously construed as maximal compossible sets of propositions (Robert Adams),
total histories the world might have had (Saul Kripke), maximal states of affairs that
might have obtained (Alvin Plantinga), total states the cosmos might have been in
(Saul Kripke, Robert Stalnaker), total scenarios that might have obtained (myself).
For present purposes, these need not be regarded as competing conceptions of possible
worlds. If the phrase ‘possible world’ is unclear in meaning, any of these clearer
phrases may be substituted.” It is of course true that each of these explications of what
a possible world is involves notions from modal-operator discourse: possibile, com-
possibile, or might have. The notion of a possible world is defined in terms of concepts
like might have, rather than vice versa. In this sense, the meanings of sentences of
possible-world discourse are not ‘‘given independently’’ of modal-operator dis-
course. But they do have meaning, and just as in the case of tensed and i..s. -discourse,
the meanings of sentences in possible-world discourse determine the semantic clauses
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for modal-operator discourse, and not the other way around. It is not the prerogative of
the semanticist to stipulate whatever semantic clauses suit his or her philosophical in-
terests and temperament. The sentence ‘Bill might have been a robot’ is true if and
only if there is a possible scenario—or a possible history, or a possible state of affairs,
or a possible state of the cosmos—in which Bill is a robot. The availability of a possi-
ble scenario in which not Bill but something rather like Bill in such-and-such respects
is a robot is entirely irrelevant.

As in the case of tensed and i.s. -discourse, the very existence of the counterpart
theorist’s theory of possible worlds and counterparthood as a relation of cross-world
similarity gives the lie to Forbes’s claim about what fixes the meanings of the possible-
world-discourse sentences that allegedly give the truth conditions of sentences in
modal-operator discourse. The meanings of possible-world-discourse sentences are
fixed in the usual way, by the meanings of their grammatical components—including
the word ‘counterpart’, as it arises in the counterpart-theorist’s formulation of his or
her theory. Another indication of this is the fact that Forbes relies on possible-world
discourse, rather than on untutored modal-operator-discourse intuition, as the court of
last arbitration to determine the fine detail of which inferences in modal-operator dis-
course are to count as a valid and which are to count as invalid. The very enterprise of
a systematic possible-world semantics for modal logic would be impossible if the sen-
tence giving the truth-in-a-model condition for a particular object language sentence
has its meaning fixed by the object language sentence itself.

The fact that counterpart-theoretic semantics misinterprets modal-operator
discourse is made evident by the logic the former imposes on the latter. We have al-
ready seen that if counterpart theory is devised in such a way as to preserve $5 modal
propositional logic, it typically invalidates certain special cases of an intuitively valid
modal variant of universal instantiation, (MUI), which permits the inference from
[_Necessarily, everything is d)j to '_Necessarily, if o exists, then it is ¢—', where o is
a simple singular term. (See note 12.) The misinterpretation of modal-operator dis-
course is made even more plain if a predicate for the intra-world analogue of counter-
parthood is added to the latter. For if the counterpart theory includes the usual
constraint that all of a possible individual’s existing counterparts within a given world
are counterparts at that world of anything that the object is itself a counterpart of at that
world, then the theory validates the intuitively fallacious inference from

<{&(3x) [x is a counterpart of a & F (x)]

to
OF (a).

The validity of this inference in counterpart-theoretic modal logic illustrates the
weak interpretation placed on simple possibility sentences such as ‘Bill might have
been arobot’. Normally, if someone were to utter this sentence, he or she would mean
something considerably stronger than, if not entirely independent of, whatever may be
entailed by the claim that there might have been a robot counterpart of Bill.?'
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VII

The various explications of possible worlds given in the preceding section support the
legitimacy of the idea of an impossible world, as well as the intransitive-accessibility
account of the modal paradoxes. Just as there are such things as maximal compossible
sets of propositions, there are also such things as maximal consistent but not compos-
sible sets of propositions. If there are such things as total histories the world might
have had, maximal states of affairs that might have obtained, and total states the cos-
mos might have been in, then there are also such things as total histories the world
could not have had, maximal states of affairs that could not have obtained, and total
states the cosmos could not have been in. Some of these impossible worlds are such
that they might have been possible worlds instead of impossible worlds; their modal
status as possible or impossible is a contingent feature of them. In fact, among the im-
possible worlds are those that might have been possible, those that could not have been
possible but might have been such that they might have been possible, those that could
not have been such that they might have been such that they might have been possible
but might have been such that they might have been, and so on, perhaps to infinity. In
any case, for some fairly large finite number n, there are worlds that are not possible in
the nth degree (not possibly possibly . . . (n- 1 times) . . . possible), but that
might have been, i.e., they are possible in the (n + 1)th degree. Consider, for exam-
ple, the possible total scenario (history of the world, and so on) w, in which everything
is just as it actually is except that the table a is formed from the hunk of matter &, in-
stead of from hunk # (and whatever other differences are required by this difference in
order to ensure genuine possibility). The total scenario (history, and so on) w,, that is
just like w, except that table a is formed from hunk , instead of from £, , is a possible
scenario relative to scenario w,. That is, in scenario w,, scenario w, is a possible sce-
nario. Eventually, there is a total scenario w,, that is not possible relative to the actual
total scenario, i.e., that is not a genuinely possible scenario, but that might have been.
That is, w,, is possible in the second degree, but not in the first. Similarly, as we have
seen, the total scenario w,,,, in which table a is formed from hunk A,,, is possible in the
third degree, but not in the second, and hence not in the first. Even the total scenario
w,, in which table g is formed from entirely different matter, is possible in some suffi-
ciently large degree, though presumably it is not possible in only the second or third
degree.

Thus far I have ignored the fact that certain sentences may be neither true nor
false, perhaps in virtue of a false presupposition, as with the occurrence of a nonrefer-
ring definite description (e.g., Russell’s “The present king of France is bald’}, or in
virtue of the occurrence of a vague predicate (e.g., ‘Louis is bald’, where Louis has
enough hair on his head so that he is not determinately bald but not enough hair so that
he is determinately not bald). When we take note of this fact, it emerges that possible
worlds are not maximal or total in the ordinary sense. For example, the proposition
that the present king of France is bald is arguably neither true nor false in the actual
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world, so that the set of true propositions includes neither this proposition nor its nega-
tion (the proposition that the present king of France is not bald). If the actual world is
just the set of true propositions, then a possible world may be a compossible set of
propositions that falls short of being genuinely maximal. Similarly, if the actual world
is the true history of the world, or the total state the cosmos is in, and so on, then since
the true history of the world, and the total state the cosmos is in, include nothing that
determines that the present king of France is bald and also nothing that determines that
the present king of France is not bald, a possible world may fall short of being total in
the sense of deciding ‘yes’ or ‘no’ on every possible question of fact. Still, of course,
a possible world must approach maximality or totality as closely as possible. A possi-
ble world must be maximal or total in the weaker sense that for any proposition or
question of fact p left undecided, there must be enough propositions or questions of
factdecided (e.g., that there is no present king of France, or that the number of hairs on
the top portion of Louis’s head per square inch of surface area is n) to determine that
there is no objective fact of the matter concerning p.

This observation supports the feasibility of the indeterminate-accessibility ac-
count of the modal paradoxes sketched in section Il above. A total (in the weak sense)
scenario w' is accessible to a total scenario w if and only if it is a fact in w that w ' might
have obtained. If the notion of possibility is itself vague, there will be total (in the weak
sense) scenarios w; such that the actual total scenario includes nothing about whether
w, might have obtained or not. World w, would thus be neither determinately accessi-
ble nor determinately inaccessible to the actual world, in the same way that some peo-
ple are neither determinately bald nor determinately not bald in the actual world.

Forbes objects to these conceptions of what possible worlds are by endorsing a
criticism, due to Alan McMichael,? that a theory of such entities as maximal compos-
sible sets of propositions or maximal states of affairs that confines itself to things that
actually exist—an actualist theory of such entities—is problematic. McMichael’s
criticism, very briefly, is this. The following sentence involving nested modalities is
true:

S: Itmight have been the case that there exists someone who: (a) does not ac-
tually exist; (b) is bald; and (c) might have existed without being bald.

Following the standard approach rather than the counterpart-theoretic ap-
proach, S is true if and only if there is a possible world w in which there exists an indi-
vidual x such that (a) x does not exist in the actual world; (b) x is bald in w; and (¢)
there is a world w' accessible to w in which x exists but is not bald. McMichael argues
that this truth condition apparently cannot be fulfilled within an actualist theory of pos-
sible worlds. Suppose for example that possible worlds are identified with maximal
compossible sets of states of affairs. Then in order for S’ s truth condition to be ful-
filled, it seems there would have to be one such set w that includes the state of affairs
of there existing an individual x who does not actually exist and who is bald, and an-
other such set w' that includes the states of affairs of x’ s existing and x’ s not being
bald. But since x does not actually exist, there are no such states of affairs as x’ s exist-
ing or x’ s not being bald, and hence no such setas w'.
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The argument here is fallacious, though exposing the fallacy is a delicate matter.
No such set as w’ is required to exist for the truth of S. Exactly what is required is the
existence of a maximal compossible set w of states of affairs that includes the complex
state of affairs of there existing an individual x such that: (a) the state of affairs of xs
existing does not actually obtain; (b) x is bald, and (c) there is a maximal compossible
set of states of affairs w' that includes the states of affairs of x’ s existing and x’ s not
being bald. This in turn requires the existence, and the possibly obtaining, of the state
of affairs of there existing some individual or other who is bald, whose existence does
not actually obtain, and whose existence while not being bald might have obtained.
But it in no way requires the existence of either the state of affairs of this nonactual
individual’s existence or of his or her not being bald.

We may put the matter this way: Suppose that possible worlds are maximal com-
possible sets of propositions. Now it has been observed by a number of philosophers,
including McMichael, that within an actualist framework, a set of possibly true propo-
sitions may be maximal (in either the strong or weak sense) and yet may include some
particular existential generalization without including any singular instance of it. This
occurs when the existential generalization is such that no actual entity yields an in-
stance that is possibly true. For example the proposition expressed by *(3x) [x does not
actually exist]’, though false, is such that it might have been true. Since there is no
actual entity that can serve as the relevant constituent of a possibly true singular in-
stance of this existential generalization, however, there is no singular instance that is
possibly true. Now in order for S to be true, there must be a maximal (in the weak
sense) compossible set w of propositions that includes the proposition expressed by
the sentence:

(3x) [x does not actually exist & x is bald & (Iw ") (w' is possible & the proposi-
tion that x exists and is not bald e w')].

As was just indicated, w will include no singular instance of this proposition,
since there are none to be included. More importantly, however, the sentence dis-
played above is equivalent to the following:

(w") [w' is possible & (3x) (x does not actually exist & x is bald & the proposi-
tion that x exists and is not bald e w')].

This sentence also expresses precisely the sort of existential proposition that is
possibly true but has no possibly true singular instance. What the truth of S requires is
the existence, and the possible truth, of this existential proposition; it does not require
the existence of any singular instance of it.

VIII

My criticisms of counterpart theory are independent of the logic of vagueness that may
be supplied to supplement the theory. In fact, the logic of vagueness is all but ir-
relevant to the main idea behind a counterpart-theoretic approach to the modal para-
doxes. Forbes proposes treating the counterpart relation as itself vague and a matter of
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degree. Essentially the same account results from speaking of determinate counter-
partsin place of counterparts simpliciter—where, if it is indeterminate to some degree
whether x is a counterpart of y, then it is determinately true that x is not a determinate
counterpart of y.

Following J. A. Goguen,” Forbes proposes to treat the sort of vagueness found
in concepts like that of being short or that of being similar by means of infinitely many
degrees of truth and falsehood in place of the conventional all-or-nothing dichotomy
of truth and falsehood. Accordingly, on Forbes’s theory, a sentence containing a
vague term may be wholly true, almost wholly true, more true than false, equally as
true as false, more false than true, almost wholly false, or wholly false. Degrees of
truth and falsehood are represented by means of the real numbers between 0 and 1,
inclusive, where 1 represents complete truth, O represents complete falsehood, and the
sum of the degree of truth of a sentence and its degree of falsehood (the degree of truth
of its negation) is 1.

Many find the idea of a sentence being (unambiguously) partly true and partly
false grating. Truth and falsehood appear to be mutually exclusive absolutes; nothing
““partly false’’ is genuinely and literally true in the ordinary sense. But it would be a
mistake to conclude that the concept of degrees of truth and falsehood is utterly with-
out merit in the logic of vagueness. To illustrate: suppose there are two men, Smith
and Jones, for whom it is vague—indeterminate, neither true nor false, there is no ob-
jective fact of the matter—whether either is bald. Ordinarily, though neither of the two
men has little enough hair to qualify as determinately bald, one of the two, say Smith,
will be “‘balder’’ than the other, in the sense that Smith has proportionately less hair on
the top portion of his head per square inch of surface area than does Jones. Neither is
determinately bald, but Smith is “‘closer’’ to being determinately bald than Jones is.
Although the adjective ‘bald’ is neither true nor false of both men, it is closer to being
true of Smith than it is to being true of Jones. The sentence ‘Smith is bald’ is closer to
being true than is the sentence ‘Jones is bald’, though neither sentence is true (and nei-
ther is false). One may decide to put this another way by saying that both sentences
partake of a certain ‘‘degree of truth’’ less than the ‘‘maximal degree,’’ and that the
first is ‘‘more true’’ than the second. It does not follow, of course, that the first sen-
tence is true simpliciter—any more than Smith’s being taller than Jones entails that
Smith is tall.

Similarly, though the proportion of hair on Smith’s head does not fall squarely
into either the category bald or the category not bald, in all likelihood it is closer to one
end of the scale than to the other. Suppose that Smith is such that if he were to lose just
avery few more strands of hair, he would become determinately bald rather than inde-
terminate with respect to baldness, whereas if he grew as many strands of hair, he
would remain indeterminate with respect to baldness. Then the sentence *Smith is
bald’, though neither true nor false, is closer than its negation to being true; it is closer
to being true than it is to being false. One might put this by saying that it is *‘more true
than false,’’ though strictly speaking, of course, it is neither. This interpretation pro-
vides significance to the notion of ‘“degrees of truth’” in the logic of vagueness.
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The important point about this construal of a degrees-of-truth approach should
not be obscured by the somewhat misleading jargon of a sentence being ‘‘more true
than false’’ or ““more false than true.’” A sentence that is true simpliciter is now being
said to be “‘wholly”’ or ‘‘completely’’ true, or true “‘to the maximum degree,”’ and a
sentence that is false simpliciter is now being said to be ‘‘wholly’’ or *‘completely’”
false, or false *’to the maximum degree.”’ A sentence said to be only *‘partly true,’” or
““less than but almost wholly true,’” is not true at all, and a sentence said to be “‘less
than but almost wholly false’” is not false at all. On the construal I am suggesting of the
degrees-of-truth approach, the classical three-way division among true, false, and
neither true nor false is built into that approach—as maximal truth, maximal false-
hood, and everything in between. The range of degrees of truth between maximal
falsehood and maximal truth, exclusive, are nothing more than gradations of the tradi-
tional category of neither true nor false, so that classical three-valued logics emerge as
subtheories of analogous degrees-of-truth approaches. If a sentence is said to be
“‘more true than false,”’ or ‘*almost but not quite wholly true,”’ it is neither true nor
false, though in the sense sketched above it is closer to being true than to being false.

This interpretation of the degrees-of-truth machinery evidently clashes with
Forbes’s intent. First, Forbes has denounced the traditional three-way division among
true, false, and neither as arbitrary, whereas on the construal suggested this division is
embedded in the degrees-of-truth approach.” More important, Forbes’s definition of
validity in the logic of vagueness does not accord well with the suggested construal of
the nature of the truth value status represented by real numbers between 0 and 1.
Forbes calls an argument or inference pattern ‘valid’ roughly, if in any model, its con-
clusion is at least as true as the least true of its premises (more accurately, if in any
model, the degree of truth of the conclusion is at least as great as the greatest lower
bound of the degrees of truth of the premises). This leads him to brand modus ponens
an invalid inference pattern, since in his logic of vagueness, a conditional that is nei-
ther (wholly) true nor (wholly) false may be closer to being true (have a *‘greater de-
gree of truth’’) than either its antecedent or its consequent taken individually. Forbes
calls the inference pattern of modus ponens ‘the fallacy of detachment’ and blames the
standard sorites paradoxes on this alleged fallacy. He sees the choice between the ac-
cessibility solution to the modal paradoxes and the counterpart-theoretic approach as
a choice between rejecting S5 modal logic while consequently treating the two argu-
ments (CP) and (CP)’ differently, on the one hand, and rejecting modus ponens while
treating the two arguments equivalently, on the other. Since modus ponens must be
rejected in any case, Forbes argues, the counterpart-theoretic approach is superior to
the accessibility approach. It retains S5 modal logic while allegedly reducing (CP) to
a familiar paradox of vagueness in classical propositional logic.

Can it be that modus ponens is a fallacious inference pattern and that this is the
fallacy involved in the traditional sorites paradoxes, such as the paradox of the short
person? I can think of no inference pattern whose validity is more obvious than modus
ponens. Rather than place myself in the hopeless position of Achilles, though, I will
say here only that the validity of modus ponens is certainly more intuitively obvious
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and compelling than the alleged validity of the S4 axiom of modal logic, or equiva-
lently, the inference pattern of necessity iteration (possibility deletion). If the choice
were as Forbes sees it, the accessibility approach should be the winner beyond all
question!

In fact, though, Forbes has posed a false dichotomy. An inference pattern is
properly valid if and only if it is truth-preserving. i.e., if and only if for every instance,
its conclusion is true in every model in which its premises are true. This is the proper
notion of validity even in the logic of vagueness. In a degrees-of-truth logic of vague-
ness, as | have proposed construing it, an inference pattern is valid (properly so-called)
if and only if it preserves ‘‘complete truth’” or ‘‘truth to the maximum degree.”’ By
this criterion, modus ponens is unquestionably valid even on the degrees-of-truth ac-
count. Why place the blame for paradoxes of vagueness on modus ponens ? In fact, the
traditional sorites argument in classical propositional logic is perfectly valid. What
goes wrong in a standard sorites paradox, such as the paradox of the short person, is
not that the argument is invalid, but that it is unsound. Not all of the conditional
premises are (wholly) true. At least two are neither true nor false. In the terminology
of the degrees-of-truth approach, at least two conditional premises are *‘partly true
and partly false,”” or *‘less than wholly true but true to some degree.’’ The paradox of
the short person is dissolved by noting that one should not attempt to establish conclu-
sions by reasoning from premises that are untrue—even if they may be said to be “al-
most wholly true’’ in the sense sketched above. Almost is simply not good enough.

The intransitive-accessibility account rejects S4 and accommodates both of the
modal principles (II) and (III) in both the primary and secondary senses, whereas the
counterpart-theoretic approach, as I have devised it, retains S5 but fails to accommo-
date (II) in the primary sense. This is the real choice. The paraphernalia of degrees-of-
truth, the alleged loose and popular sense of ‘identity’, cross-world counterparts,
so-called identity from the point of view of a particular world, and the rest, tend to
obscure the point.

IX

On the intransitive-accessibility account that I advocate, there are distinct yet purely
qualitatively identical worlds in which the very same matter exists in exactly the same
configuration, and in which all matter undergoes exactly the same physical processes,
down to the finest detail, throughout all of time. This is not quite the same as the appar-
ent conclusion (C 2) of the second version of the Four Worlds Paradox, which is surely
unacceptable. It is open for the accessibility theorist to argue (as I have elsewhere) that
any two distinct such worlds are mutually inaccessible and are not both (determi-
nately) accessible to the actual world. In modal-operator discourse, the accessibility
account yields the following conclusion, where p is a (the) materially complete propo-
sition that would have been true if table a had been formed from hunk 4"’ [=#h,,_]
rather than from hunk A:

(€C3) Op&Ma h'"N&OO[p & ~M(a, h'")].
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Some philosophers have objected to this conclusion on the basis of a principle of
the identity of materially indiscernible worlds, i.e., worlds in which the same materi-
ally complete proposition is true.” Conclusion (C3) is in fact perfectly compatible
with any reasonable version of the Identity of Indiscernibles. Moreover it can be mod-
ified to show that the principle of the identity of materially indiscernible worlds in fact
contradicts classical Indiscernibility of Identicals. This can be seen through consider-
ation of another conclusion correctly obtainable from the assumptions of the Four
Worlds Paradox:

OOM(a, h').

If table a had been formed from hunk 4 '’ instead of from hunk A4, then it would
have been possible for it to have been formed from hunk /' instead of from hunk /"'
Let p’ be a (the) materially complete proposition that would have been such that it
would have been true if table a had been formed from hunk 4, if only table a had been
formed from hunk 4 '’ instead of from hunk A. Take care here. Since a could not have
been formed from %', it is arguable that any proposition, and hence any materially
complete proposition, would have been true if a had been formed from &', or alterna-
tively, that no proposition, and hence no materially complete proposition, would have
been true if a had been formed from 4 '. Though it is not in fact possible for a to have
been formed from k', it might have been possible, and indeed it would have been pos-
sible if only a had been formed from 2 '’. Proposition p’ is a (the) materially complete
proposition such that: if @ had been formed from /", then it would have been the case
that if @ had been formed from 4, then p’ would have been true. Then we have:

(C4 Olp' & ~M(a, hN & OOp' &M(a, h') & ~Flp’ & M(a, h')].

More intuitively there is a world w accessible to the actual world in which a table
distinct from a is formed from hunk & ’. There is also a world w' accessible to some
world accessible to the actual world (through none accessible to the actual world itself)
which is exactly like w in every detail concerning the very matter it contains, with its
exact configuration and causal interconnections throughout time, atom for atom,
quark for quark, but in which a is the table formed from hunk /". Worlds w and w ' are
materially, and hence also purely qualitatively, indistinguishable. Exactly the same
material facts obtain in both. Though they are materially indiscernible, they differ in
their accessibility relations. World w is accessible to the actual world, whereas world
w’ is not. Hence, by the Indiscernibility of Identicals, the two worlds are distinct.

An unbridled principle of the identity of materially indiscernible worlds is re-
futed by the example of the worlds w and w'. Though materially indiscernible, the
worlds w and w’ are indeed discernible, and not merely by their accessibility relations
to the actual world. They also differ as regards which facts obtain in them. World w'
includes the fact that g is the table formed from hunk 4', whereas world w excludes
this. In w, some table distinct from a is the table formed from hunk /', It follows again
by the Indiscernibility of Identicals that the worlds w and w' are distinct.

The temptation to identify the worlds w and w' may stem, in part, from miscon-
ceiving possible worlds as material objects, or as entities made solely of matter.*® Pos-
sible worlds are abstract entities whose structure comes from the facts that obtain in
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them. We saw in section VI that worlds may be conceived as maximal (in the weak
sense) consistent sets of propositions, or total (in the weak sense) histories or states of
the cosmos, or maximal states of affairs, or total scenarios, and so on. Consider the
first conception: worlds as maximal consistent sets of propositions. Then wand w' are
maximal consistent sets that both include the materially complete proposition p ' as an
element. The set w’ includes the further proposition that the table formed from hunk
h'is a, whereas the set w includes the further proposition that the table formed from
hunk /' is some table distinct from a. Both sets are maximal consistent. Thus both are
equally legitimate as worlds per se. Through they are not disjoint, they are unquestion-
ably distinct sets.

Similar remarks may be made with respect to any of the alternative conceptions
of the worlds w and w'. In fact, these various conceptions of worlds strongly suggest
an alternative to simple material indiscernibility as a criterion for identity between
worlds. They suggest a principle of the identity of factually indiscernible worlds,
worlds in which the very same facts obtain. One might also endorse an independent
principle of the identity of mutually accessible materially indiscernible worlds (a ver-
sion of the supervenience thesis mentioned at the end of section I above) ot a principle
of the identity of materially indiscernible worlds accessible to the actual world. On any
of the conceptions of worlds mentioned here, an unrestricted principle of the identity
of simply materially indiscernible worlds is straightforwardly false.

X

Forbes has raised a second sort of objection to the intransitive-accessibility solution to
the modal paradoxes. He argues that if we consider essentialist principles like (III),
‘‘we see that there is a conceptual character to such claims,”” and that metaphysical
necessity is ‘‘fundamentally an a priori matter, to do with the content of our concepts
[for example, our concepts of a table and of original matter], even though with the
addition of a posteriori information, necessary a posteriori truths can be inferred.”’?
Furthermore, *‘any a posteriori truth p necessary at the actual world is so by being true
at the actual world and by some conceptual [a priori] truth’s entailing that p’ s truth
makes it necessary.’’*® Since metaphysical necessity is thus the product of conceptual
a priority, Forbes argues, every instance of the $4 axiom schema is indeed true. For if
itis conceptually a priori, and consequently necessary, that p, then it is also conceptu-
ally a priori that it is conceptually a priori that p. And if it is necessary but a posteriori
that p, then it is nevertheless conceptually a priori, and consequently necessary, that
if p then it is necessary that p. From this it follows (in even the weak system T of modal
propositional logic) that if it is necessary but a posteriori that p, then it is still necessary
that it is necessary that p.

It may be true that conceptual a priority entails metaphysical necessity, in the
sense that (with somewhat rare, and for present purposes irrelevant, exceptions) any-
thing that is conceptually a priori is generally ipso facto metaphysically necessary.
Probably something like this accounts for the fact that (II) is not only necessarily true,
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but it is also necessary that it is necessarily true, and it is necessary that it is necessary
that it is necessarily true, and so on. As Forbes acknowledges in presenting his argu-
ment, there are examples—coming p