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Impossible Worlds (1984)

In a recent commentary on my Reference and Essence (Princeton University Press and
Blackwell, 1982), William R. Carter represents me as endorsing the first two of the
following three modal propositions, which together constitute an inconsistent triad
(following Carter’s numbering scheme):1

(2) If a given table (ship, bicycle, etc.) x is originally constructed from a certain
hunk of matter y, then it is a necessary or essential feature of x that it is
originally constructed from y.

(3) If a given table (ship, bicycle, etc.) x is originally constructed from a hunk of
matter (collection of material parts) y, then x could have originated from a
hunk of matter z 98% (or more) of which overlaps with y; but x could not
have originated from any hunk of matter z 0, such that less than 98% of z 0

overlaps with y.
(4 0) If c is a material component (e.g., a molecule) of a hunk of matter y, then it is

a necessary or essential feature of y that it has c as a material component.

In fact, I endorse (4 0), but neither (2) nor (3). The strongest principle along the
lines of (2) that I endorse is the following:2

(2 0) If a given table (ship, bicycle, etc.) x is originally constructed from a certain
hunk of matter y, then x could have been originally constructed from any
hunk of matter z which is sufficiently like y (in mass, volume, composition,
etc.) and which sufficiently substantially overlaps y; but x could not have
been originally constructed from any hunk of matter z 0 which does not
sufficiently substantially overlap y.

I offer (3) as one among uncountably many possible regimentations or sharp-
enings of (2 0), one candidate for what is to count as sufficiently substantial overlap.
I do not actually endorse (3), however, since I regard the vagueness of the phrase

1 Salmon on Artifact Origins and Lost Possibilities’, The Philosophical Review, 92, No. 2 (April
1983), pp. 223–231.

2 Here I assume the following modal evaluation clause:
d&fe is true with respect to w iff f is true with respect to every world determinately accessible to
w and either true or neither true nor false with respect to any world neither determinately
accessible nor determinately inaccessible to w.

For more on indeterminate accessibility, see Reference and Essence, pp. 247–252. The evaluation
clause assumed here differs from the (strong) rule proposed there at p. 248, note 27.



‘sufficiently substantial overlap’ in (2 0) as intrinsic to the epistemic situation. No
precise principle, like (3), which removes the vagueness by substituting sharp cut-off
points is knowably true. (Cf. Reference and Essence, pp. 240–252.)

A principle like (2 0) is not the sort of proposition that merely happens to be true.
If it is true at all, it is necessarily so. In fact, 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. From this observation, a sorities-type construction, the main idea of
which has been exploited by Roderick Chisholm,3 can be made to show that the
generally accepted axiom schema of S4 modal propositional logic,

&p�&&p

or equivalently, the notion that modal accessibility among worlds is transitive,
should be rejected in its unrestricted form. Consider any hunk of matter z which is
sufficiently like the hunk of matter y (in mass, volume, composition, etc.) that
originally constitutes an artefact x, but which does not sufficiently overlap y. By (2 0)
it is necessary that artefact x is not originally formed from hunk z. But there is a
(perhaps scattered) hunk of matter z1 which includes some of the molecules of hunk
z and which does sufficiently overlap hunk y, so that artefact x could have been
formed from hunk z1. Consider now yet another hunk of matter z2 which includes
still more of the molecules of hunk z and which sufficiently overlaps hunk z1

(though perhaps does not sufficiently overlap hunk y). If artefact x could have been
formed from hunk z1, then (even if, in fact, x could not have been formed from z2,
still) it might have been that x could have been formed from z2. Continuing in this
vein, it will follow that, although it is necessary that artefact x is not formed from
hunk z, still it might have been that it might have been that it might have been . . .
that x is formed from z. More intuitively, if there is a possible world w1 (possible
relative to the actual world) in which artefact x is formed from hunk z1, then there is
a world w2 possible relative to w1 in which x is formed from z2. Hence there is a
world w3 possible relative to w2 in which artefact x is formed from a hunk of matter
z3 which includes still more molecules of hunk z and which sufficiently overlaps
hunk z2, and so on. Finally, there will be a world w which bears the ancestral of the
accessibility relation to the actual world, and in which artefact x is formed from
hunk z, though by hypothesis there is no world accessible to the actual world in
which x is formed from z. World w is an impossible world from the point of view of
the actual world.

Though the artefact x could not have been formed from hunk z, there is no reason
why hunk z could not have been formed instead of hunk y into an artefact of exactly
the same type and form as x in place of x itself. Thus there is a world w 0 possible
relative to the actual world in which an artefact x 0, qualitatively just like x, is formed

3 See his ‘Identity Through Possible Worlds: Some Questions’, Noûs 1 (March 1967), pp. 1–8;
and Person and Object (La Salle: Open Court, 1976), pp. 148–149. Chisholm does not accept my
conclusions concerning his argument, but instead rejects any principles like (2 0) and (3) in favour of
the inflexible essentialism of (2). See also Saul Kripke, Naming and Necessity (Harvard University
Press and Basil Blackwell, 1980), at p. 51, note 18; and Hugh S. Chandler, ‘Plantinga and the
Contingently Possible’, Analysis 36.1, January 1976, pp. 106–109.
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from hunk z. World w 0 is, we may suppose, materially exactly like the impossible
world w in every molecular, atomic, and sub-atomic detail. Given a complete
accounting of the entire history of all of the matter in the worlds w and w 0, with its
causal interconnections and exact configuration through time, the two worlds are
absolutely indistinguishable. Atom for atom, quark for quark, they are exactly the same.
Yet they must be distinct, since w 0 is, and w is not, a genuinely possible world, i.e.,
a world possible relative to the actual world. (Cf. Reference and Essence, pp. 230–40.)

Carter objects to this ‘model of the situation’ on the grounds of a principle of the
identity of materially indiscernible worlds. If the phrase ‘materially indiscernible’ is
understood in such a way that w and w 0 count as materially indiscernible, then what
we have here is an example which gives the lie to this principle. It is important to
notice that w and w 0 are indeed discernible, even if not materially discernible in this
sense, and in fact discernible not only by their accessibility relations to the actual
world. They also differ as regards which facts obtain in them. World w includes the
fact that artefact x is formed from hunk z, whereas world w 0 exludes this. Some other
artefact x 0, distinct from x, is formed from hunk z in w 0. In place of Carter’s
principle, I propose a principle of the identity of factually indiscernible worlds,
worlds in which the very same facts obtain. (Cf. Reference and Essence, p. 238.) I also
propose a principle of the identity of mutually accessible materially indiscernible
worlds. (Cf. Reference and Essence, p. 240, and p. 249, note 28.) But an unbridled
principle of the identity of materially indiscernible worlds is refuted by the sorts of
considerations raised here.

Is this picture of impossible worlds and mutually inaccessible materially indis-
cernible worlds really acceptable? There are a number of conceptions of possible
worlds presently in vogue. Possible worlds are variously construed as maximal
compossible sets of propositions (Robert Adams), possible total histories or states
of the world (Saul Kripke, Robert Stalnaker), total ways things or the world
(cosmos) might have been (David Lewis, sometimes), maximal states of affairs (Alvin
Plantinga). For present purposes, these need not be regarded as competing con-
ceptions of possible worlds (except in the case of Lewis, who usually takes nonactual
possible worlds to be something like immense concrete objects, someplace far, far
away). On any of these conceptions, whatever grounds there may be for believing
that there really are possible worlds yield the same, or related, reasons for believing
that there are impossible worlds (maximal consistent though not compossible sets of
propositions, impossible total histories of the world, impossible total states of the
cosmos, total ways things could not have been, etc.), for believing that there are
materially indiscernible worlds (materially indiscernible total histories of the cosmos,
materially indiscernible total ways for things to be, etc.), for believing the identity of
factually indiscernible worlds, and the rest.

121Impossible Worlds
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 The Philosophical Review, Vol. XCVIII, No. 1 (January 1989)

 THE LOGIC OF WHAT MIGHT HAVE BEEN*

 Nathan Salmon

 In earlier work I argued (following Hugh Chandler) that the

 conventionally accepted system S5 of (first-order) modal propo-

 sitional logic, and even the weaker system S4, embody an invalid

 pattern of modal reasoning; they are fallacious systems for rea-

 soning about what might have been.1 I argued, in fact, that the

 characteristic S4 axiom schema, "IkDEIILI"-or equivalently, the

 principle that for any necessarily true proposition p, the proposi-

 tion that p is necessarily true is itself necessarily true-is not only

 not logically true, some instances are in fact untrue. I argued, that

 is, that for some necessary truths p-for example, that a certain

 table does not originate from a certain hunk of wood-the fact

 that p is necessary cannot itself be correctly deemed necessary. In-

 stead, although any such proposition p is necessary, the claim that

 p is necessarily necessary is untrue, and indeed some claim of the

 form "DLI. . ..lp" is altogether false.

 While some of my audience have found these arguments against

 S4 modal logic persuasive, many have found them unconvincing. I

 have repeatedly encountered two particular objections, which are

 probably best regarded as two parts of a single objection. This ob-

 jection, however, betrays a serious misunderstanding of my posi-

 tion, or a failure to appreciate the full force of my (Chandler-

 esque) arguments, or both, and is based on a confusion among

 concepts central to the foundations of contemporary semantics for

 *This paper was presented to an international conference on Meaning
 and Natural Kinds at the Inter-University Centre of Postgraduate Studies
 in Dubrovnik, Yugoslavia, September 1986. It has benefitted from a dis-
 cussion with Timothy Williamson, and from comments by Hugh Chan-
 dler, Graeme Forbes, and the anonymous referees.

 'Hugh Chandler, "Plantinga and the Contingently Possible," Analysis 36
 (1976), pp. 106-109. For my renderings of Chandleresque arguments,
 see Reference and Essence (Princeton, N.J.: Princeton University Press and
 Oxford, England: Basil Blackwell, 1981), section 28, pp. 229-252; "Im-
 possible Worlds," Analysis 44 (1984), pp. 114-117; and "Modal Paradox:
 Parts and Counterparts, Points and Counterpoints," in French, Uehling,
 and Wettstein, eds., Midwest Studies in Philosophy XI: Studies in Essentialism
 (Minneapolis, Minn.: University of Minnesota Press, 1986), pp. 75-120.
 The last includes further bibliographical references.
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 NATHAN SALMON

 modal logic. In this paper I shall present the objections) and my
 response. I shall also argue for the further claim (which I have not

 made elsewhere) that even the conventionally accepted system B,
 which is weaker than S5 and independent of S4, has not been ade-

 quately justified as a fallacy-free system of reasoning about what

 might have been. The axioms characteristic of B are sentences of

 the form "4DDK04." That is, B is characterized by the principle

 that for any true proposition p, the proposition that p is possibly

 true is itself necessarily true. Here, however, I shall not argue for

 the strong claim (analogous to my claim in connection with S4) that

 some true proposition p is such that the proposition that p is neces-

 sarily possible is untrue. (I believe that the characteristic B prin-

 ciple may well have no such counterexamples.) I contend only that,

 even if the B axioms are in fact true, and even if they are neces-

 sarily true, it seems to be logically possible for some proposition p
 to be true while the proposition that p is necessarily possible is at

 the same time false. Thus, even if the B principle is necessarily
 true, its alleged status as a logical (or analytic) truth remains in
 need of justification. Similar arguments may be made against
 other proposed extensions of the weak modal system T. If I am

 correct, insofar as modal logic is concerned exclusively with the
 logic of metaphysical modality, and not also with other, nonlogical
 features of metaphysical modality, T may well be the one and only
 (strongest) correct system of (first-order) propositional modal
 logic.2

 I.

 The case against S4 modal logic stems from the intuition (which

 2Metaphysical modal logic concerns metaphysical (or alethic) necessity
 and metaphysical (alethic) possibility, or necessity and possibility tout court
 -as opposed to such other types of modality as physical necessity, epi-
 stemic necessity, etc. The (strongest) correct system of logic for some other
 modality need not coincide with that for metaphysical modality. (The
 characteristic principle of T that any proposition that must be true is true
 must already fail in deontic modal logic, the logic of what is morally re-
 quired to be the case and what is morally permitted to be the case.)
 Throughout this paper I am concerned primarily with metaphysical mo-
 dality. Where I speak simply of "modal logic," the reader is to understand
 that only metaphysical modal logic is under discussion. My use of such
 modal locutions as "necessary," "might have," etc. is to be similarly con-
 strued throughout, unless otherwise indicated.

 4
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 LOGIC OF WHAT MIGHT HAVE BEEN

 many of my opponents share) that a particular material artifact-

 say, a particular wooden table which we may call "Woody"-could

 have originated from matter slightly different from its actual origi-

 nal matter m* (while retaining its numerical identity, or its haecceity)

 but not from entirely different matter. Wherever one may choose

 to draw the line between what matter Woody might have origi-

 nated from and what matter Woody could not have originated

 from, it would seem that, by stretching things to the limit, we may

 select some (presumably scattered) matter m such that, although

 Woody could not have originated from m, m is close enough to

 being a possibility for Woody that if Woody had originated from

 certain matter m' that is in fact possible for Woody-matter dif-

 fering in as many molecules from the actual original matter m* as

 possible, and sharing as many molecules with m as possible, while

 remaining a possibility for Woody- then it would have been possible

 for Woody to have originated from m, even though it is not actually

 possible. Even if one denies that there is a sharp line to be drawn

 between what matter is and what matter is not possible for the

 origin of Woody, by stretching things to whatever sort of limit re-

 mains (such as an interval of vagueness and indeterminacy in lieu

 of a dividing line between what is and is not possible), there will

 still be some matter m such that Woody (just barely) determinately

 could not have originated from m, yet the claim that this is itself

 necessary is untrue (or not "true to the maximum degree," or

 whatever), and in addition, unfalse. Either way, the conditional

 claim (which is an axiom of S4) that if Woody necessarily does not

 originate from m, then it is necessary that Woody necessarily does

 not thus originate fails. (It suffers the same truth-value status as its

 consequent.) Also failing is the inference from the antecedent of

 this conditional to the consequent, since the premise of the infer-

 ence is altogether true and the conclusion is not. S4 modal logic is

 fallacious.

 I supplemented my argument against S4 with a particular con-

 ception of what possible worlds are-in conjunction with the stan-

 dard identification of necessity with truth in every possible world

 and possibility with truth in at least one possible world. As with

 many contemporary philosophers of modality, I conceive of pos-

 sible worlds as certain sorts of (in some sense) maximal abstract

 entities according to which certain things (facts, states of affairs) ob-

 tain and certain other such things do not obtain. Possible worlds

 5
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 NATHAN SALMON

 are total ways things might have been (David Lewis). A possible world

 is something like a total history that might have obtained con-

 cerning everything in the cosmos (Saul Kripke), or a maximal

 property or state that the cosmos might have had or been in

 (Kripke, Robert Stalnaker), or a maximal state of affairs (Alvin

 Plantinga) or maximal scenario (myself) that might have obtained.

 For most purposes, one may conceive of a possible world as an

 infinitely long, complex, and detailed set of states of affairs or (po-

 tential) facts or statements (that is, an infinite set of structured

 propositions, more or less as Russell conceived propositions3), one

 that does not leave any question of fact undecided (Robert

 Adams). Since the actual world is itself a possible world, it too is

 conceived of as a maximal scenario or history, and may be con-

 ceived of as a maximally comprehensive set of statements, in this

 case the set of all statements that are in fact true.

 More accurately, a possible world may be conceived of as a set of

 (potential) facts or statements that does not leave any of a very

 comprehensive range of questions of fact undecided. Some of the

 facts that are decided may in some cases determine that certain

 other statements are neither true nor false, owing to false presup-

 positions, category mistakes ("sortal incorrectness"), vagueness, or

 something else. If Frege was right, for example, the fact that there

 is no present King of France determines that the statement that

 the present King of France is bald is neither true nor false, so that

 neither this statement nor its negation is included in the set of

 statements corresponding to the actual world. More importantly,

 certain meta-facts (or facts about possible worlds and sets of facts)

 cannot be included in such a set for familiar reasons concerning

 cardinality problems, since there are at least as many such meta-

 facts as there are subsets of any given infinite set of facts, and these

 subsets outnumber the facts in the given set.4 A possible world,

 31 mean to exclude here the modal logician's conception of a proposi-
 tion as a set of possible worlds (or equivalently, as a characteristic function
 from possible worlds to truth values). It is not a good idea to think of
 possible worlds as sets of propositions, and at the same time to think of
 propositions as sets of possible worlds. For more on my favored Russellian
 conception of propositions, see my Frege's Puzzle (Cambridge, Mass.: The
 MIT Press/Bradford Books, 1986).

 4See Selmer Bringsjord, "Are There Set Theoretic Possible Worlds?"
 Analysis 45 (1985), p. 64; Christopher Menzel, "On Set Theoretic Possible
 Worlds," Analysis 46 (1986), pp. 68-72; and Patrick Grim, "On Sets and
 Worlds: A Reply to Menzel," Analysis 46 (1986), pp. 186- 191.
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 LOGIC OF WHAT MIGHT HAVE BEEN

 then, may be thought of as a set of statements of a certain re-
 stricted but still very comprehensive sort.

 Recall that it is (just barely) impossible for Woody the table to
 have originated from certain matter m. Woody cannot be in the
 state of originating from m. That is, originating from m is a state
 metaphysically unavailable to Woody; it is a way that Woody
 cannot be. But it is still a way for an individual to be. Likewise,
 there is a total way for all things in general to be-a "maximal" set
 of (potential) facts, if you will-according to which Woody origi-
 nates from m. Let us call this maximal way for things to be "W."

 Since Woody originates from m according to W, and Woody meta-
 physically cannot do so, W is a total way things cannot be. A total
 way things cannot be is a total way for things to be such that things
 cannot be that way, a state or history for everything in the universe
 such that everything in the universe cannot be in that state or have
 that history, a maximal state of affairs or scenario that cannot ob-
 tain. Total ways things cannot be are thus also "worlds," or maxi-

 mal ways for things to be. They are impossible worlds. In fact,
 although W is an impossible world, there is a possible world W'
 (assuming m was chosen carefully enough, and ignoring for the

 moment the prospect of vagueness and regions of indeterminacy)
 according to which Woody originates from the matter m' instead
 of its actual original matter m*, and if W' had obtained (as indeed
 it might have), W would have been a way things might have been
 rather than a way things cannot be; W would have been possible
 instead of impossible. Although W is impossible relative to the ac-
 tual world, it is possible relative to W', which is itself possible rela-
 tive to the actual world. Thus W is a possibly possible world. Other
 impossible worlds may be not even possibly possible, but only pos-
 sibly possibly possible, and so on. The binary relation between
 (possible or impossible) worlds of relative possibility-the modal
 relation of accessibility- is not transitive.

 What are the limits on the admissibility of possible and impos-
 sible worlds? None to speak of. Any degree of variation and re-
 combination qualifies. Some ways for things to be are not even
 possibly possibly ... possible, for any degree of nesting. A world
 according to which Nathan Salmon is Henry Kissinger is such a
 world, for example, as is a world according to which Nathan
 Salmon is a Visa credit card account with the Bank of America.
 Since they are ways-for-things-to-be of a certain sort (viz., such that

 7
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 NATHAN SALMON

 things necessarily cannot be that way, and necessarily necessarily
 cannot be that way, and so on), these too are "worlds." As far as I
 can tell, worlds need not even be logically consistent. A world ac-

 cording to which there is both life on Mars and no life on Mars is a
 way things cannot be on logical grounds alone. Hence this too is a

 "world," a way for things to be. The only restriction on worlds, as
 opposed to lesser ways for things to be, is that they must be (in
 some sense) maximal (total, comprehensive) ways for things to be;

 for every statement of fact, either it or its denial must obtain ac-
 cording to a world-modulo cases of nonbivalence arising from
 presupposition failure, vagueness, etc., and subject to cardinality

 constraints if the totality of facts comprising a world are to form a
 set.

 II.

 The first part of the standard objection to this account is
 summed up by David Lewis as follows:

 Say I: This is no defence [of the essentialist doctrine that a table could
 not have originated from entirely different matter], this is capitula-
 tion [to radical anti-essentialism]. In these questions of haecceitism
 and essence, by what right do we ignore worlds that are deemed inac-
 cessible? Accessible or not, they're still worlds. We still believe in
 them. Why don't they count? (On the Plurality of Worlds, Oxford: Basil
 Blackwell, 1986, p. 246).

 This part of the objection may be spelled out further: Intransi-

 tive accessibility relations are introduced into modal semantics for

 the purpose of interpreting various "real" or restricted types of
 modalities, such as nomological necessity. A proposition is nomo-

 logically necessary in an arbitrary possible world w if and only if it is
 true in every possible world in which all of the laws of nature in w
 are true. For convenience, we may say that a world w' is accessible

 to, or nomologically possible relative to, a world w if every natural law

 of w is true in w'. Then we may say more succinctly that a proposi-
 tion is nomologically necessary with respect to a possible world w if

 and only if it is true in every possible world accessible to w. More
 restrictedly, perhaps, a proposition is physically necessary with re-
 spect to an arbitrary possible world w if and only if it is true in
 every possible world in which all of the laws of physics in w are

 8
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 LOGIC OF WHAT MIGHT HAVE BEEN

 true. Other restricted modalities require alternative accessibility

 relations: a proposition is said to be necessary, in the restricted sense

 in question, with respect to an arbitrary possible world w if and

 only if it is true in every possible world of such-and-such a re-

 stricted sort-the restriction in question depending on some ap-

 propriate relation to w. Such restrictions yield failures of the char-

 acteristic S4 principle that any "necessary" truth is necessarily nec-

 essary, and even of the characteristic B principle that any truth is

 necessarily possible. Suppose, for example, that w and w' are

 worlds so different in their natural constitution that although

 every natural law of w is true in w' (so that w' is nomologically

 possible relative to w), some of these natural laws of w are not nat-

 ural laws in w' but merely accidental generalizations, while certain

 other generalizations not even true in w are additional natural laws

 in w'. Then a natural law of w (which is automatically nomologi-

 cally necessary in w) that is not also a natural law of w' will not be

 true in every world nomologically possible relative to w', and hence

 will not be nomologically necessarily nomologically necessary in w.

 Similarly, a proposition that is true in w but violates one of the

 additional natural laws of w' will not be nomologically necessarily

 nomologically possible in w. In this restricted scheme, accessibility

 between worlds is neither transitive nor symmetric. It remains re-

 flexive, of course -as long as the natural laws of a given world are

 true in that world. The fundamental characteristic T principle that

 any "necessary" truth is true is thereby preserved.

 By contrast, the objection goes, the hallmark of metaphysical

 (alethic) necessity or necessity tout court-its distinguishing charac-

 teristic-is that it is completely unrestricted. Metaphysical neces-

 sity and possibility is the limiting case of restricted necessity and

 possibility, the case with no restrictions whatsoever. A proposition

 is necessary in this unrestricted sense with respect to a possible

 world w if and only if it is true in absolutely every possible world

 whatsoever, no restrictions. By contrast with the case of restricted

 modalities, the objection continues, my conception of a metaphysi-

 cally impossible world is incoherent. Any possible world is possible in

 the unrestricted, metaphysical sense. Since my account admits the

 existence of a world W in which Woody originates from m, even

 though I deem this world "inaccessible" to the actual world, I im-

 plicitly acknowledge (contrary to my explicit pronouncements)

 that it is not necessary in the relevant, metaphysical sense of "neces-

 9
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 NATHAN SALMON

 sary" that Woody does not originate from m. Indeed, by admitting

 possible worlds of unlimited variation and recombination, I simply

 abandon true metaphysical essentialism. By my lights, any prop-

 erty is attached to anything in some possible world or other. I am a

 closet radical anti-essentialist.

 This part of the objection brings with it an oft-used defense of

 S5 modal logic. In the metaphysical, unrestricted senses of "neces-

 sary" and "possible," the characteristic S5 principle that any pos-

 sible truth is necessarily possible may be easily proved. Suppose p is

 a possible truth, that is, a proposition true in at least one possible

 world w. Then relative to any possible world w', without exception,

 there is at least one possible world in which p is true-namely, w.

 It follows (given our assumption that p is possible) that it is neces-

 sary that p is possible. For in the unrestricted sense of "possible,"

 one possible world in which p is true is all that is required for p to

 be "possible" relative to any given world w', with no further restric-

 tion as to what sort of world p is true in or how that world is related

 to w'. There are similar direct proofs of the characteristic B and S4

 principles.

 There remains my claim that such a world as W, in which Woody

 originates from m, is inaccessible to the actual world. The first part

 of the objection more or less ignores this claim as irrelevant, a red

 herring. The second part of the objection focuses on this claim.

 When such restricted modalities as nomological necessity or phys-

 ical necessity are under discussion, the phrase "possible relative to"

 has a tolerably clear sense (given that we have a prior under-

 standing of such notions as law of nature and law of physics). Such

 notions of accessibility are more or less sharply defined. My notion

 of necessity is also some restricted notion, since I deem some worlds

 inaccessible to others. Yet, the objection goes, I have not defined

 the restriction; I leave my use of the phrase "possible relative to"

 with no tolerably clear sense. It does not seem to mean much of

 anything; it is simply an ad hoc device for sweeping a serious diffi-
 culty under the rug. To quote Lewis again:

 [W]e look in vain, in ... many ... places, for an account of what it
 means to deny that some world is 'relatively possible'. I think it is like
 saying: there are things such that, ignoring them, there are no such
 things. Ignoring all the worlds where such-and-such obnoxious things
 happen, it is impossible that such things happen. Yes. Small comfort
 (ibid., p. 248).
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 III.

 The objection presented in the preceding section confuses or

 conflates two notions that must be kept sharply distinct: the ge-

 neric notion of a way for things to be and the peculiarly modal

 notion of a way things might have been. Confusion between these

 two notions probably stems from an analogous ambiguity in the

 phrase "possible world." The layman speaks of a "world" almost

 exclusively as a planet, though sometimes as the whole physical

 universe of atoms, molecules, planets, stars, galaxies, super-

 clusters, and what-have-you. By contrast, in the metaphysics of

 modality a world is an abstract entity according to which some

 things obtain and other things do not, such that all (or sort of all)

 such questions of fact are answered one way or the other. Modal

 worlds are not physical universes but intensional entities that rep-

 resent things as being one way or another. Even Lewis, who in his

 metaphysical constructions idiosyncratically maintains the layman's

 conception of a world as a whole physical universe, combines this

 conception with the metaphysician's conception of a world as an

 entity according to which some states of affairs obtain (including, for

 Lewis, states of affairs concerning things not part of that world)

 and other such states of affairs do not, such that all (or sort of all)

 such questions of fact are answered by the "world."5 It is awkward
 to call these things simply "worlds," since that term is so highly

 suggestive of the layman's notion. Fortunately (or rather unfortu-

 nately!) Leibniz provided a more descriptive term: "possible

 world."

 There are two problems with this bit of Leibnizian terminology.

 The first problem concerns what the word "possible," as it occurs

 in the phrase "possible world," does not mean. In metaphysics

 when we call something a possible such-and-such, we generally

 mean that it is a such-and-such that might have existed, even if it

 does not. But whether or not possible worlds actually exist, in

 calling something a "possible world" most of us do not mean a

 world (qua total way for things to be, or maximal entity according

 to which some states of affairs obtain and others do not) that might

 5I criticize Lewis's views concerning the nature of possible worlds in my
 review of his On the Plurality of Worlds, in The Philosophical Review 97 (1988),
 pp. 237-244.
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 NATHAN SALMON

 have existed, even if it does not. To think that the concept of a
 possible world is that of a world that might have existed is to mis-

 understand the function of the word "possible" in the phrase "pos-
 sible world."6

 The second problem with the phrase "possible world" concerns

 what the word "possible" does mean there. For it means something

 there. Strictly speaking, a possible world is not a way for things to

 be that might have existed; it is a way for things to be such that

 things might have been that way. Similarly, a possible history or

 possible state for an individual is not a history or state that might

 have existed, but a history or state that the individual might have

 had or might have been in. Thus the word "possible" contributes

 some special meaning to the phrase, and more meaning than is

 accommodated by the generic notion of a total way-for-things-to-

 be-even-if-things-could-not-have-been-that-way. Strictly speaking,

 a possible world is not any old total way for things to be, but a

 modally special kind of total way for things to be, namely a total

 way that things might have been. A possible world is a total way for

 things to be that conforms to metaphysical constraints concerning

 what might have been. The generic notion of a total way for things
 to be is a notion without a proper term of its own. Aesthetic con-

 siderations aside, rather than let the phrase "possible world" do

 double duty for this generic notion as well as for the modal notion,

 we would be better off reserving it exclusively for the modal no-

 tion-for which it is certainly more apt-and using my highfa-

 lutin hyphenated phrase "total way-for-things-to-be-even-if-

 things-could-not-have-been-that-way" for the generic notion, or

 my modally unadorned phrase "total way for things to be," or if

 worse comes to worst, the simple unadorned word "world." In the

 best of all possible worlds, total ways for things to be are not called

 "'possible worlds," unless they are total ways things might have
 been.

 6The objection of the preceding section need not depend in any way on
 this common misconstrual of the phrase "possible world," although it
 probably often does. One who misunderstands the phrase "possible
 world" to mean world that might have existed will conclude that "impossible
 worlds" cannot exist. Possible worlds would emerge as the only worlds
 there could be, so that a (possible) thing is a world if and only if it is a
 "possible world." It seems likely that this fallacy lies behind the common
 confusion of the generic notion of a world and the modal notion of a
 possible world.
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 Whatever the source of the confusion between the generic no-

 tion of a way for things to be and the modal notion of a way things

 might have been, this confusion is very probably the primary

 source of the idea that metaphysical modality is the limiting case of

 restricted modalities, that metaphysical necessity and possibility is

 the unrestricted, and hence the least restricted, type of necessity

 and possibility. For metaphysical necessity is indeed truth in all

 ways things might have been (modal, not generic), and metaphysi-

 cal possibility is indeed truth in at least one way things might have

 been (modal, not generic).

 Metaphysical modality is definitely not an unrestricted limiting

 case. There are more modalities in Plato's heaven than are dreamt

 of in my critics' philosophy, and some of these are even less restric-

 tive than metaphysical modality. One less restrictive type of mo-

 dality is provided by mathematical necessity and mathematical possi-

 bility. A proposition is mathematically necessary if its truth is re-

 quired by the laws of mathematics alone, and mathematically

 possible if its truth is not precluded by the laws of mathematics

 alone. Many metaphysical impossibilities are mathematically pos-

 sible, for example, Nathan Salmon being a Visa credit card ac-

 count with the Bank of America. Another type of modality less

 restrictive than metaphysical modality is provided by what is some-

 times called "logical necessity" and "logical possibility," to be dis-

 tinguished from genuinely metaphysical necessity and possibility,

 or necessity and possibility tout court. A proposition is logically nec-

 essary if its truth is required on logical grounds alone, logically

 possible if its truth is not ruled out by logic alone (that is, if its

 negation is not logically necessary). Thus whereas it is logically nec-

 essary that Nathan Salmon is not somebody other than Nathan

 Salmon, and it is also logically necessary that either Nathan Salmon

 is a Visa credit card account with the Bank of America or he is not,

 it is not logically necessary that Nathan Salmon is not a credit card

 account. Although there is a way things logically could be ac-

 cording to which I am a credit card account, there is no way things

 metaphysically might have been according to which I am a credit

 card account. This illustrates the restricted nature of metaphysical

 modality. Some logically possible worlds must be "ignored." Meta-

 physical necessity is truth in every logically possible world of a cer-

 tain restricted sort.

 What is the restriction? To worlds that are metaphysically pos-

 13
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 NATHAN SALMON

 sible. (What else!) When we identify necessity with truth in every

 possible world, the word "possible" means something there, and
 what it means there places a restriction on the sort of worlds under

 consideration. The metaphysical notion of possibility restricts the

 logical notion of possibility, in a manner exactly analogous to that

 in which the notion of natural law involved in the notion of nomo-

 logical necessity restricts the metaphysical notion of possibility.

 Just as nomological possibility is a special kind of metaphysical pos-
 sibility, so metaphysical possibility is a special kind of logical possi-
 bility.7

 Even logical necessity may be seen as observing some restriction:

 a proposition is logically necessary (with respect to a world w) if

 and only if it is true in every logically consistent world (according to
 w), whether metaphysically possible or not-or every world in

 which the laws and rules of logic (in w) obtain (including the logical
 prohibition on inconsistency).8 The logically inconsistent worlds do
 not count as regards what is logically necessary. Still, logical mo-

 dality is considerably freer of restriction than metaphysical mo-
 dality. With its freedom from the additional constraint of meta-
 physical possibility, logical necessity may be construed as accom-
 modating all of the axioms and rules of S5. But if logical modality
 is unrestrictive enough to accommodate all of the axioms and rules

 7Timothy Williamson has pointed out that this may be strictly false,
 since (as David Kaplan has shown) there are sentences that are valid in the
 logic of indexicals and that do not express metaphysically necessary truths,
 for example "If Saul Kripke is an anthropologist, then Saul Kripke is actu-
 ally an anthropologist." I believe, however, that insofar as propositions (as
 opposed to sentences) may be appropriately called "logically valid" or "not
 logically valid," the propositions expressed by such sentences are not logi-
 cally valid even though the sentences themselves are. (Conversely, some
 sentences that are not logically valid express propositions that are, for ex-
 ample, "All bachelors are unmarried men.") Cf. Frege's Puzzle, pp.
 132-151, and especially p. 177, note 1. The important point here is that
 some logically possible (that is, consistent) propositions are nevertheless
 metaphysically impossible.

 81f w is itself logically consistent, this rules out worlds in which such
 logical truths as the Law of Noncontradiction do not obtain. What about
 an inconsistent world according to which there is both life on Mars and no
 life on Mars and yet (by logic) no proposition and its negation are both
 true? (I owe this marvelous example to Saul Kripke, who has used it for a
 different but related purpose.) This had better count somehow as a world
 in which the Law of Noncontradiction does not obtain, in the relevant
 sense. Otherwise, such contradictions will emerge as logical possibilities.
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 of S5, it may not be restrictive enough to zero in on S5. Depending

 on what counts as logically possible, the interpretation of the dia-

 mond "O" as logical possibility instead of metaphysical possibility

 could turn ro(K4, into a logical truth for every logically consistent

 formula +. It would then become a logical truth that Woody

 "might have" originated from m, and that Nathan Salmon "might

 have" been a credit card account. Even if we essentialists are wrong

 and metaphysical necessity does not extend beyond logical neces-

 sity, the logic of logical necessity can extend far beyond that of

 metaphysical necessity.9

 If worlds include ways things metaphysically cannot be in addi-

 tion to ways things metaphysically might have been, then the idea

 that metaphysical necessity corresponds to truth in every world

 whatsoever is flatly mistaken. If worlds include ways things logi-

 cally cannot be, then no proposition is true according to every

 world and every proposition is true according to some world. I

 know of no standard or conventional sense of "possible" on which

 even the proposition that Nathan Salmon is somebody other than

 Nathan Salmon is "possible." It is not clear that there would be any

 interest, other than purely formal interest, in a completely unre-

 stricted notion of modality on which anything is possible and

 nothing is necessary-and there is not much purely formal in-

 9Thus whereas it is metaphysically impossible on my view for Woody to
 originate from m, it may nevertheless be logically true (and hence logically
 necessary) that it is logically possible that Woody so originates. Whether
 the sentence "It is logically possible that Woody originated from m" should
 itself count as a logical truth may depend on whether logical necessity and
 possibility are treated as attributes of sentences, or rather as attributes of
 propositional contents. See note 7 above. It is arguable that the logical (as
 opposed to metaphysical) possibility of truth for the proposition that
 Woody originated from m is itself a truth of pure logic. Alternatively, if
 logical possibility is an attribute of sentences rather than of their contents,
 it is arguable that the logic of logical necessity and possibility should take
 into consideration the logical possibility of the sentence "Woody originates
 from m" being analytically false while retaining its logical form (ex-
 pressing, for example, the proposition that Venus is distinct from Venus).
 In that case, it need not be a truth of logic (although it would still be true)
 that "Woody originated from m" is logically possible. Even under this con-
 strual, however, S5 may not be the appropriate (first-order) propositional
 logic of logical necessity. The rule of necessitation (which licenses the in-
 ference of rCE( from a subsidiary proof of O) is inapplicable to such log-
 ical validities as "If Saul Kripke is an anthropologist, then Saul Kripke is
 actually an anthropologist." (See note 17 below.)

 15
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 terest in this unrestricted notion. Such a notion would preserve the

 characteristic S4 axiom schema, but perhaps at the cost of turning

 'K(4) into a logical truth for every formula 4), and thereby ruling
 out the inference rule of necessitation (which licenses the infer-

 ence from a logical theorem 4) to rD)l') as well as the characteristic
 axiom schema of B and hence also that of S5. (The last, in fact,

 would be replaced by its negation.) Even if there is interest in such

 a notion, it has nothing to do with metaphysical modality. Surely it

 is metaphysically impossible that there should be life on Mars and

 no life on Mars at the same time. The failure of the characteristic B

 axiom schema in the case of the completely unrestricted interpre-

 tation of the modal operators demonstrates that there must be

 some fallacy in the "proof," presented in the preceding section,

 that unrestricted modality honors S5.

 Do worlds, qua ways for things to be, include ways things cannot

 be in addition to ways things might have been? I know of no plau-

 sible grounds for denying that they do. Indeed, nearly any plau-

 sible argument for the existence of ways things might have been

 (including those arguments offered by my opponents)1I affords an

 analogous and parallel argument for ways things cannot be, even

 ways things cannot be on logical grounds alone. Every argument I

 am aware of against impossible worlds in favor of only possible

 worlds confuses ways for things to be with ways things might have

 been, or worse, confuses ways things cannot be with ways for

 things to be that cannot exist-or worse yet, commits both errors.

 The fact that Woody cannot originate from m entails that origi-

 nating from m is a way Woody cannot be. It follows from the latter

 that Woody originating from m and Socrates being wise and . . .

 (where "all" questions of fact are fixed), is a maximal way that

 things (in general) cannot be. It follows from the fact that Woody

 cannot originate from m, therefore, that there is a maximal way

 things cannot be. Likewise, it follows from the fact that I cannot be

 somebody other than myself, that me being somebody other than

 myself and Socrates being wise, etc., is also a way things cannot be.

 We should not resist these inferences; we should draw them, and

 see where they lead. At the very least we should refrain from as-

 IOCf. "Impossible Worlds," pp. 116-117; and Margery Bedford Naylor,
 "A Note on David Lewis's Realism About Possible Worlds," Analysis 46
 (1986), pp. 28-29.
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 serting their premises while rejecting their conclusions, since they

 are valid.

 An impossible world like W may be seen as merely a variation of

 a genuinely possible world. Consider the "maximal" set of state-

 ments that would have been true if m had been formed into a table

 and Woody had never been constructed at all. Let us call the (pos-

 sible) table that would have been formed from m if m had formed a

 table "Mia," and let us call this set of statements "KMia." Now there

 is surely a "maximal," coherent set of statements K like KMia except

 that every statement in KMia concerning Mia (or concerning the

 table formed from m) is replaced by the corresponding statement

 concerning Woody, and every statement concerning Woody is re-

 placed by the corresponding statement concerning Mia (or the

 table that actually would have been formed from m), with whatever

 further additions and deletions are required by these changes.

 The world W is simply the way-for-things-to-be determined by K.

 Indeed, W is just like the possible world WMia corresponding to

 KMia (the maximal scenario that would have obtained if m had been

 formed into a table and Woody had never been constructed), ex-

 cept for the substitution of certain "components" (nonmaximal

 scenarios, as it were). Since W is a world according to which Woody

 originates from m, and by hypothesis Woody cannot thus origi-

 nate, we have here what so many philosophers have so often repu-

 diated: an impossible world. But what is there to repudiate? World

 W is just the maximal way-for-things-to-be corresponding to a par-

 ticular set of statements or (potential) facts, something of the same

 ontological category or sort as the genuinely possible world WMia.

 The key difference between WMia and W is modal rather than

 ontological-categorical. The former might have been realized

 whereas the latter could not have been realized; the former is a

 way things might have been whereas the latter is a way things

 could not have been. Both are ways for things to be, and in that

 sense, ontologically on a par.11

 "If anything, WMia is the more dubious of the two, since it directly in-
 volves Mia, which does not actually exist, in, place of Woody, which actu-
 ally exists. But let us not worry about this potentially significant onto-
 logical difference here. If the truth be told, my own view is that most of
 the worlds quantified over by modal semanticists do not actually exist,
 though they might have existed, or possibly might have existed, or pos-
 sibly possibly might have existed, etc. I do not see this as a decisive reason
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 IV.

 Given this conception of metaphysically possible worlds as

 forming a restricted subclass of more things of the same ontolog-

 ical category, one cannot rely on the mere existence or nonexis-

 tence of worlds according to which it is the case that such-and-such

 in order to determine whether such-and-such is possible or impos-

 sible. It is metaphysically impossible for Woody to originate from

 m, yet there are many worlds according to which Woody so origi-

 nates. On my conception, the notions of metaphysical necessity

 and possibility are not defined or analyzed in terms of the appa-

 ratus of possible worlds. The order of analysis is just the reverse: a

 possible world is understood to be a total way things might have

 been (or a maximal scenario that might have obtained, etc.), re-

 lying on one's prior understanding of the modal notion of what

 might have been. What is possible and what is impossible according

 to a world is determined by the world itself. Recall that worlds are

 maximal or total ways for things to be, deciding all (or a very com-

 prehensive class of) questions of fact. They are not silent con-

 cerning all questions of modal fact, since these too are questions of

 fact. If p is a nonmodal proposition, then one (partial) way for

 things to be is for p to be a necessary truth, and another is for not-p

 to be possible. Among the facts (or statements of fact, etc.) that

 comprise (or obtain according to) a world are such peculiarly

 modal facts, facts of the form "It is necessary that such-and-such"

 or "It is possible that such-and-such." It is a fact of the actual

 world, for example, that it is necessary that Woody does not origi-

 nate from m, and this fact is included among the facts that com-

 prise the actual world. Given this conception of what a world is, the

 relevant notion of relative possibility, or accessibility, is perfectly

 straightforward. If a definition is wanted, it is this: a world w' is

 metaphysically possible relative to a world w if and only if every fact of

 w' is a possibility in w (that is every proposition that is true ac-

 cording to w' is possible according to w). Equivalently, w' is meta-

 physically possible relative to w if and only if every necessary fact

 of w obtains in w' (that is, every proposition that is necessary ac-

 not to quantify over them, as long as one keeps one's ontology straight. Cf.
 my "Existence," in J. Tomberlin, ed., Philosophical Perspectives I: Metaphysics
 (Atascadero, Calif.: Ridgeview, 1987), pp. 49-108.
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 cording to w is true according to w'). If we assume that one ques-

 tion of fact decided by any maximal scenario (or total way for

 things to be) is the question of whether a given alternative maximal

 scenario is a scenario that might have obtained (a way things might

 have been), and we note that on every consistent maximal scenario

 it itself is the only maximal scenario that obtains, we may prove

 that every necessary fact of a consistent maximal scenario w obtains

 in a given alternative maximal scenario w' if and only if on sce-

 nario w, w' is a scenario that might have obtained. (If "maximal"

 scenarios are sets of such things as purported facts, then such facts

 as that an alternative maximal scenario is a maximal scenario that

 might have obtained will be meta-facts, which obtain according to

 the given set of facts not by being included directly as elements of

 the set but only implicitly by virtue of the facts that are included in

 the set.) If we confine our attention to consistent maximal sce-

 narios, we may thus put our "definition" another way: to say that a

 maximal scenario (or total way for things to be) w' is metaphysically

 possible relative to a consistent maximal scenario w is to say that on

 scenario w, w' is a scenario that might have obtained (a way things

 might have been). More simply, a world w' is accessible to a consis-

 tent world w if and only if w' is possible in w. Being "accessible to"

 or "possible relative to" a consistent world is simply being possible

 according to that world, nothing more and nothing less. On this

 conception, what is possible and what is necessary at a given world

 is not imposed from above by a mysterious and unanalyzed accessi-

 bility relation among worlds; rather, a world's accessibility rela-

 tions to other worlds is internal to the world, via the possibilities at

 that world.12

 12Lewis's complaint that "we look in vain, in ... many ... places, for an
 account of what it means to deny that some world is 'relatively possible' " is
 unjustified. The definition I propose here of the accessibility relation is
 the natural one, and as Saul Kripke pointed out to me, it follows precisely
 the characterization of accessibility that he had offered originally in "Se-
 mantical Analysis of Modal Logic I: Normal Modal Propositional Calculi,"
 Zeitschrift fur Mathematische Logik und Grundlagen der Mathematik 9 (1963),
 pp. 67-96, at p. 70; and again in "Semantical Considerations on Modal
 Logic," in L. Linsky, ed., Reference and Modality (New York, N.Y.: Oxford
 University Press, 1971), pp. 63-72, at p. 64. There is no suggestion in
 these pioneering works that such subsystems as T, B, or S4 arise from
 special restrictions on metaphysical modality; instead accessibility is ex-
 plained in terms of propositions being (metaphysically) possible in worlds.
 Kripke has informed me (in discussion and personal correspondence) that
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 It follows, given this conception, that a proposition is metaphysi-

 cally necessary according to a consistent world w if and only if it is

 true in every world metaphysically possible relative to w, and a

 proposition is metaphysically possible according to a consistent

 world w if and only if it is true in at least one world metaphysically

 possible relative to w. These are not definitions of metaphysical

 necessity and possibility. They are theorems that follow from the

 definition of relative possibility. One must have a prior under-

 standing of metaphysical modality in order to grasp the notion of

 it being the case that everything that must be so on one scenario is

 so on another scenario (the notion of one world being possible rela-

 tive to another) -as well as the closely related notion of it being the

 case on one scenario that another scenario is a scenario that might

 have obtained (the notion of one world being possible according to

 another). The idea that the notion of a possible world comes first,

 and explains the notion of metaphysical modality, is of a piece with

 the same mythology that gave us the idea that metaphysical neces-

 sity is truth in every world whatsoever, without restriction. The

 notion of metaphysical modality comes first, and like every notion

 of modality, it is restricted.

 There is one alternative yet to be considered. One may choose to

 ignore ways things could not have been, confining one's sights

 always and without exception to ways things actually might have

 been. One may stipulate that a proposition is necessary with re-

 spect to an arbitrary possible world w if and only if it is true in

 every world accessible to the actual world-never mind worlds ac-

 cessible to w-and likewise that a proposition is possible with re-

 he is sympathetic to many of the positions advanced in this paper, having
 seriously considered whether the conventional presupposition that the
 basic modal logic is S5 isjustified. He now believes he should have stressed
 both that his use of an accessibility relation does not make "possible" (as
 applied to worlds) into a dyadic predicate any more than the natural
 treatment of baldness in possible-world discourse as a binary relation be-
 tween individuals and worlds makes "is bald" into a dyadic predicate, and
 that unless we have S4, strictly speaking, many of the worlds are not "pos-
 sible," but only "possibly possible," and so on. Whereas Kripke shares
 some of my controversial views concerningthe logic of metaphysical mo-
 dality, he is not fully convinced that S4 modal logic is invalidated in cases
 like that involving Woody and m (though he tells me he is nearly con-
 vinced). Cf. Naming and Necessity, p. 5 In. See also Reference and Essence, pp.
 240-252; and "Modal Paradox: Parts and Counterparts, Points and
 Counterpoints," especially pp. 89-95.
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 spect to an arbitrary possible world w if and only if it is true in at

 least one world accessible to the actual world. One may accordingly

 declare it impossible that Woody even might have originated from

 m, since one is ignoring possibly possible but impossible worlds like

 W, worlds that are once removed from the actual world on the
 scale of accessibility and in which Woody originates from m. One

 may then ignore accessibility altogether. We have finally zeroed in

 on S5 modal logic.

 This is the ostrich approach to metaphysical modality. It is not a

 very happy alternative.13 The ostrich approach flies in the face of
 the very meanings of the words "necessary" and "possible." On any

 standard or conventional sense of "possible" in English, a sentence

 of the form "It is possible that such-and-such" is true if there is a

 possible (in the same sense) scenario, a way things might have

 been, according to which it is the case that such-and-such. Cer-

 tainly this is so with respect to the metaphysical sense of "possible."

 Likewise, in English, it is simply incorrect to say "It is necessary

 that such-and-such" when there is a possible scenario according to

 which it is not the case that such-and-such. In particular, there-

 fore, as long as there is a possible scenario according to which it is

 possible for Woody to have originated from m, it is true (in En-

 glish) to say "It is possible that it is possible that Woody originates

 from m," and one cannot correctly say (in English) "It is necessary

 that it is necessary that Woody does not originate from m" (or "It is

 impossible that Woody might have originated from m"). If the pos-

 sible scenarios (such as W') that verify a possibility claim or falsify a

 necessity claim draw our attention to inaccessible worlds, then we

 are obliged to pay attention to those inaccessible worlds. We ignore

 them to our own detriment, counting what is true false and what is

 false true.

 Surprisingly, the ostrich approach has nevertheless ascended to

 the status of orthodoxy. It is precisely the approach followed by

 my critics. The most obvious sign of the ostrich approach is the

 explicit denial of impossible worlds, but there are a number of ad-

 ditional signs, several of which manifest themselves in the objec-

 tion presented in Section II above. If one ignores impossible

 worlds altogether, then ways things might have been are the only

 '3In Reference and Essence I referred (p. 239) to this philosophical posi-
 tion as "a narrow-minded form of modal ethnocentrism."
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 ways for things to be that are left. The distinction between the

 generic notion and the modal notion loses all significance. If one

 confines one's sights to genuinely possible worlds, disavowing the

 impossible worlds, then metaphysical modality emerges as the lim-

 iting case-the "unrestricted" modality that takes account of

 "every" world-and S5 emerges as its proper logic. Metaphysical

 modality appears unrestricted because the restriction to meta-

 physically possible worlds is already built into one's practice con-

 cerning which worlds to pay attention to and to quantify over. If

 certain entities are ignored entirely and always, then they are not

 even seen as things that are ignored. Since there is no possible

 world in which Woody originates from m, and possible worlds are

 the only worlds taken into consideration, one will insist that it is

 necessary that it is necessary that Woody does not originate from

 m, and that it is necessary that it is necessary that it is necessary ...

 that Woody does not so originate, with as many iterations as one

 pleases. If some iconoclast comes along and argues that some

 worlds are inaccessible and that in some of these Woody originates

 from m, those who ignore impossible worlds altogether will be

 puzzled as to what this philosopher could possibly mean by "inac-

 cessible," and hence by "possible" and "might have." Whatever re-

 stricted sort of modality the modal iconoclast means by these

 terms, it would seem to be based on some completely unexplained

 restriction among the possible worlds, for these are the only worlds

 that are ever considered. When the modal iconoclast protests that

 in pleading for inaccessible worlds he is not talking about a special

 and peculiar sort of possible world but about worlds of a sort en-

 tirely ignored by the friends of S5, those who ignore these worlds

 will shrug and dismiss these protests as lacking in substance. For in

 restricting their quantifications over worlds always to possible

 worlds, they can hardly help but misconstrue the modal icono-

 clast's claims concerning worlds in general, misinterpreting them

 as puzzling claims concerning possible worlds. Since he maintains

 that there are worlds in which Woody does indeed originate from

 m, the modal iconoclast is seen by those who quantify over only

 possible worlds as capitulating to atiti-essentialism. Any such

 worlds would have to be possible, no matter what the modal icono-

 clast may mean by calling them "inaccessible," since no other type

 of world is ever recognized and quantified over, no matter what

 anyone says. The situation is not unlike that of a philosopher who
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 tries to persuade a pure set theorist, whose quantifiers range only
 over sets, of the existence of ur-elements (non-set elements), and
 who is misunderstood as rejecting Extensionality by postulating a
 plurality of empty sets.

 The practice in modal semantics of ignoring worlds that are not
 possible according to the actual world leads theorists into under-
 standing something different with the use of our terms "neces-
 sary" and "possible" from what they mean in English. Specifically,
 the ostrich approach misconstrues the simple modal term "neces-
 sary" to mean the modally complex concept of actual necessity, or

 necessity according to Wq, where Wq is the actual world. Likewise,
 the ostrich approach misconstrues "possible" to mean actual possi-

 bility, or possibility according to Wq. The simple modal concepts
 of necessity and possibility simpliciter-the real meanings of the
 simple modal terms "necessary" and "possible"-are not the same
 as the concepts of actual necessity and actual possibility, necessity
 and possibility according to the actual world. In exactly the same
 way, the concept of a philosopher is not the same as that of an
 actual philosopher. The difference shows up in modal contexts.
 Whereas it was not necessary for Saul Kripke to have been a phi-
 losopher, he actually is a philosopher and hence (in the indexical
 sense of "actually") it is necessary that he be actually a philosopher
 -since in every possible world, the actual world (indexical sense
 again) is one in which he is a philosopher. Likewise, whereas it is
 not necessary that it be necessary that Woody not originate from
 m, it is actually necessary that Woody does not so originate, and
 hence it is necessary that it be actually necessary that Woody does
 not so originate. In effect, the ostrich approach prevents us from
 speaking of nested modalities altogether, instructing us to miscon-
 strue iterations of modal operators in our speech as redundant
 embellishments that make no significant contribution to cognitive
 information content, as mere stuttering. But ignoring impossible
 worlds does not make them go away, and reinterpreting someone's
 words to mean what they do not in fact mean does not make the
 actual meaning go away. Although Woody's originating from m is
 impossible, the presence of worlds such as W, in which Woody
 originates from m (and hence, which are impossible) but which are
 possible according to some possible worlds, makes something true as
 regards the prospect of Woody's so originating. This something is
 expressed in English by saying that the prospect in question is
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 "possibly possible." The S5 theorist's misconstrual of English

 makes nested modality unseen, but it does not make nested mo-

 dality vanish. The modal iconoclast may echo the words of his col-

 league: In these questions of haecceitism and essence, by what

 right do we ignore worlds that are inaccessible? Accessible or not,

 they're still worlds. Why don't they count? Ignoring all the possibly

 possible worlds where such-and-such obnoxious things happen, it

 is impossible that such things even might happen. Yes. Small com-

 fort.

 The ostrich approach may offer comfort of sorts, but certainly

 no illumination. It is not I who ignore inaccessible worlds. I ac-

 knowledge them and give them their full due, no more and no

 less. It is my critic, the friend of S5, who ignores them altogether.

 In pleading for inaccessible worlds, I am not drawing an unex-

 plained distinction among the worlds that my opponents recog-

 nize, and proposing to ignore those on one side of the undefined

 boundary line. I am calling attention to worlds to which my oppo-

 nents pay no attention (other than to repudiate).

 V.

 The world W, in which Woody originates from m, is a way things
 could not have been. Nevertheless, there is a way things might

 have been, W', in which Woody originates from m' instead of from

 m*, and in (according to, relative to, from the point of view of) W',

 W is a way things might have been, as is the way things actually are.

 The denial of this is highly counterintuitive.14 The impossible

 world W is thus only contingently impossible. No doubt it is an

 essential property of any way things could not have been that it is a

 way for things to be. And of course, some impossible worlds (such

 as a world according to which I am a credit card account) are es-

 141 am ignoring here the complications introduced by indeterminacies
 and regions of vagueness. These complications complicate, but do not sig-
 nificantly alter, the points I am making. Roughly, the idea is that it may in
 some cases be neither true nor false according to a world w (owing to
 vagueness in the notion of metaphysical necessity) whether a certain fact
 obtaining in w is necessary. This, in turn, would inject some indeterminacy
 into the accessibility relation, so that some worlds may be neither defi-
 nitely possible nor definitely impossible relative to others. These compli-
 cations are discussed in some detail in "Modal Paradox: Parts and Coun-
 terparts, Points and Counterpoints."
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 sentially impossible. But others are not. Similarly, it is only a con-

 tingent fact about W' that it is a way things might have been rather

 than a way things could not have been. For there is some matter m"

 that Woody might have originated from in lieu of m*, and that

 differs considerably enough from m' (though overlapping just

 enough with the actual original matter m* to remain a possibility

 for Woody's origin) that if Woody had originated from m", it

 would then have been impossible for Woody to have originated

 from m'.15 Let W" be a possible world in which Woody originates

 from m". From the point of view of W", W' is impossible. Perhaps

 the actual world is essentially possible. (That is, it may be that the

 actual world is possible relative to every world possible relative to

 it.) Even so, some possible worlds are like W', only contingently

 possible. Whether a world is possible or not can be a question of

 contingent fact like any other question of contingent fact.

 This sort of consideration uncovers the fallacy in the "proof,"

 presented in Section II, of the characteristic S5 principle that any

 possible truth is necessarily possible. The argument was that if a

 proposition p is true in some possible world w, then no matter what

 possible world one considers, from its point of view p is true in at

 least one possible world, namely w, so that in the metaphysical

 sense of "possible" (in which one possible world in which p is true is

 all that is required for p to be possible with respect to any given

 world), if p is possible it is necessarily possible. This argument is

 framed with an ambiguous usage of the phrase "possible world,"

 indiscriminately meaning either a way for things to be or a way

 things might have been. The argument is therefore susceptible to

 '5As long as some overlap is required and total replacement prohibited,
 such matter is always possible. Since m' is a possibility for Woody, there
 will be some overlap between m* and m'. Simply replace as much of m*'s
 overlap with m' as allowable with completely new matter, while preserving
 the remainder of m*, including the entire portion of m* replaced in m'.
 The resulting matter is m". It differs from m' by more than the difference
 between m* and m', since it fully restores all of m*'s matter that was re-
 placed in m'-it duplicates the entire difference between m* and m'-and
 in addition replaces some of the remaining matter of m' with new matter.
 If the proportion of required overlap is mote than one-half (as seems
 reasonable), some overlap between m" and m' will remain, but not enough.
 Since the matter in m* that was replaced in m' has been restored in full,
 and the maximal replacement by new matter is effected entirely elsewhere
 in m', the resulting matter m" exceeds the allowable nonoverlap with m' by
 exactly the restored matter of m*.
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 two conflicting interpretations. Since our concern is with the logic

 of what might have been, the argument is of considerably greater

 philosophical significance when it is interpreted as concerning

 genuinely possible worlds, rather than worlds in general. Under

 this interpretation the argument fallaciously presupposes that

 worlds that are possible in the actual here-and-now are also pos-

 sible even according to alternative possible worlds.16 This assump-

 tion, though perhaps understandable given the common confu-

 sion between possible worlds and worlds in general, is intuitively

 incorrect. The standard "proofs" of the characteristic B and S4

 principles likewise involve equivocation between the generic and

 properly modal sense of the phrase "possible world," resulting in

 fallacious presuppositions concerning the essentiality of the prop-

 erty of being a possible world (B) or that of not being a possible

 world (S4).

 Believers in S5 as a correct system of reasoning (in propositional

 logic) about what might have been must claim that it is an essential

 property of any way things might have been that things might

 have been that way. Similarly, believers in the weaker S4 modal

 logic (and hence also believers in S5) must claim that it is an essen-

 tial property of any way things could not have been that things

 could not have been that way. Believers in B modal logic (and

 hence also believers in S5) must claim that it is an essential prop-

 erty of the way things actually are that things might have been that

 way. These claims are versions of essentialism. They are doctrines

 to the effect that certain properties (in this case, certain modal

 properties) of certain sorts of things (possible worlds, impossible

 worlds, and the actual world, respectively) are properties that

 these things could not fail to have. More than this, since their claim

 is that S5, S4, or B is a correct logic of what might have been and of

 '6When the purported "proof" of the characteristic S5 principle is in-
 terpreted instead (less interestingly) as concerning all worlds without ex-
 ception, whether genuinely possible or not, it commits a similar error.
 Under this interpretation the argument fallaciously presupposes that
 worlds that are available in the actual here-and-now as ones in which a
 given proposition is true remain available as such even according to alter-
 native impossible worlds. Let w be a world in which a given proposition p is
 true. One cannot correctly conclude that no matter what world one con-
 siders, possible or not, w is still one world in which p is true. There are
 radically impossible worlds according to which p is not true in w or in any
 other world.
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 what must be, the essentialism espoused must be held to be not

 merely metaphysically true but true by the very logic of (metaphys-

 ical) necessity and possibility. The essentialism must be held to be

 not the metaphysically substantive sort of essentialism that re-

 quires Woody not to originate from m and me not to be a credit

 card account, but the minimal, vacuous, and trivial sort of essen-

 tialism that requires Woody to be such as to originate or not origi-

 nate from m, that requires me not to be somebody other than my-

 self, that requires Mars not to be such as to contain life and not to

 contain life at the same time. This does not weaken the import of

 the essentialist claims. On the contrary, the logical nature of the

 claims makes them extremely strong versions of essentialism. The

 claim is not merely that such-and-such worlds are essentially thus-

 and-so, but that they are essentially thus-and-so by logic alone. It is

 not merely by virtue of the laws of metaphysics that these worlds

 are supposed to be essentially thus-and-so, but by virtue of the

 very laws of logic and nothing more. The doctrine that some prop-

 erties of some things are properties that on logical grounds alone

 these things could not fail to have is by itself the most trivial type of

 essentialism-because it is entirely nonspecific. The doctrine that

 such-and-such properties of so-and-so things are properties that on

 logical grounds alone these things could not fail to have is a horse

 of a different color. The logical essentialism concerning worlds

 that the friends of S5, S4, and B are committed to is some seriously

 committed essentialism. It is essentialism of the most committed

 type.

 In fact, the logical essentialism concerning worlds that the

 friends of stronger modal logics are committed to seems intuitively

 false. At the very least, it requires substantial justification. The pos-

 sible world W' is a way things are not but might have been; it is a

 way-for-things-to-be that is not realized, but might have been real-

 ized. This is just to say that it is a contingent or accidental feature

 of W' that it is a way things are not rather than the way things are.

 I have argued that the accidentalness of the property of being real-

 ized is extendible to the modal properties of possibly being real-

 ized and of not possibly being realized. Certainly it seems to be
 logically possible-not precluded by the principles of correct rea-

 soning about modality-that a way-for-things-to-be that might

 have been realized might have been instead a way-for-things-to-be

 that could not have been realized, and that a way-for-things-to-be
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 that could not have been realized might have been instead a way-

 for-things-to-be that might have been realized. The friends of B

 modal logic commit themselves to the loaded claim that it is logi-

 cally true that the property of possibly being realized (or of being a

 way things might have been) is an essential property of the actual

 world. The friends of S4 modal logic commit themselves to the

 similarly loaded claim that it is logically true that the property of

 not possibly being realized is always an essential property of those

 worlds that have it. The friends of S5 modal logic commit them-

 selves to the double-barreled claim that it is logically true that both

 the properties of possibly being realized and of not possibly being

 realized are always essential properties of the worlds that have

 them. Yet all admit that the property of being realized is merely an

 accidental property that possible worlds can have or lack. What,

 then, is the rationale for their extremely strong versions of logical

 essentialism? Why should the modal properties of possibly being

 realized and of not possibly being realized be any less contingent

 or accidental, from the point of view of pure logic, than the non-

 modal properties of being realized and of not being realized?

 These alleged logical truths do not seem logically true. Indeed, the

 last two alleged logical truths, I have argued, are false. The first

 alleged logical truth, even if it is true, and even if it is necessarily

 true, does not seem logically true. Surely the burden of proof falls

 on the logical essentialists with respect to modal properties. We

 have just seen that the standard "proofs" of the characteristic B,

 S4, and S5 axioms are in fact fallacious, since they assume that any

 possible world is essentially a possible world (or, in the case of S4,

 that anything that is not a possible world is essentially not a pos-

 sible world). Whereas this may be trivially true in the generic sense

 of "possible world," it simply begs the question in the modal sense.

 The reasoning involved in any purported justification of the con-

 tentious doctrine of logical essentialism with respect to modal

 properties cannot make use of such modal logics as B, S4, or S5-

 any more than induction can be justified to the Humean skeptic by

 citing inductive evidence. The systems B, S4, and S5 for reasoning

 about what might have been are precisely what are at issue.

 We friends of T modal logic are committed to the claim that it is

 logically true that the actual world has the property of possibly

 being realized, that as a matter of logic alone, the way things are is

 a way things might have been. Here we have something that is

 28

This content downloaded from 128.111.121.42 on Tue, 24 Mar 2020 13:02:49 UTC
All use subject to https://about.jstor.org/terms



 LOGIC OF WHAT MIGHT HAVE BEEN

 transparently logically true. Quite plainly, anyone who cannot rec-

 ognize the validity of an inference from an assertion that it must be

 that such-and-such to the assertion that such-and-such, does not

 know how to reason correctly about what must be; and anyone

 who cannot recognize the validity of an inference from an asser-

 tion that such-and-such to the assertion that it might have been

 that such-and-such does not know how to reason correctly about

 what might have been. Even the characteristic B principle, which

 may well be necessarily true, does not seem logically true. A

 proper justification for B as a system of modal logic, as opposed to

 a justificaion for B as a metaphysical theory of modality, would re-

 quire not merely a defense of the truth of the essentialist doctrine

 that the actual world is necessarily possible, and not merely a

 philosophical argument that the doctrine is indeed a necessary

 truth, but a convincing case that the doctrine is, like the character-

 istic principle of T, required by logic and nothing more. Until such
 a justification is provided, modal reasoning in accordance with B is

 not to be recommended-except, of course, insofar as one is pre-

 pared to accept a commitment to a certain metaphysical theory.

 Even then, the B "axioms" would not be logical axioms, properly

 so-called, but metaphysical postulates or premises.

 If the modal logical systems B, S4, and S5 have never been satis-

 factorily justified, why are they almost universally accepted as cor-

 rect systems for reasoning about what must be and what might

 have been? I have already cited several sources of the present con-

 fused state of affairs in contemporary philosophical logic. First,

 there is the generic-modal ambiguity in the phrase "possible

 world," which has led to the widely accepted myths that the con-

 cepts of metaphysical necessity and possibility are defined in terms

 of, or constructed from, the concept of a possible world and that

 metaphysical modality is unrestricted modality. Equivocation be-

 tween these two senses of "possible world" has led to the fallacious

 "proofs" of the characteristic B, S4, and S5 principles. These falla-

 cious arguments very likely owe something also to another source

 of confusion in contemporary philosophical logic: the widely

 adopted ostrich approach to modality, with its consequent miscon-

 strual of "necessarily" as meaning actual necessity and "possibly" as

 meaning actual possibility. In fact, if the indexical sentential oper-

 ator "actually" is added to the modal resources of a language, with

 appropriate logical axioms and restrictions governing its use in
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 modal reasoning, while retaining only the weak modal system T

 for the underlying logic of "necessarily" and "possibly," exact ana-

 logues to the characteristic axioms and rules of T, B, S4, and S5

 emerge as trivial theorems for the special complex modal oper-

 ators "actually necessarily" and "actually possibly." In this sense, S5

 (as the logic of "actually necessarily" and "actually possibly") is a

 subtheory of T plus the modal logic of "actually."'7 Given its mis-

 construal of "necessarily" and "possibly," the ostrich approach thus

 inevitably leads to the acceptance of S5 as the correct logic for

 these modal operators.

 My claim is this: the sort of consideration raised in Section I

 above demonstrates the invalidity of S4 modal reasoning. I am not

 proposing a rejection of S4 in an ad hoc manner, as merely an ef-

 fective measure for avoiding the difficulty, with no further justifi-

 cation beyond the fact that it avoids the difficulty. The difficulty

 stems from a widely shared modal intuition, to the effect that some

 '7The observation made in the last two sentences derived in part from a
 fruitful discussion in Dubrovnik with Timothy Williamson (who does not
 fully endorse the views defended in this article). Williamson correctly ob-
 served that although infinitely iterated necessity and infinitely iterated
 possibility are modal operators for which the analogue of S4 is derivable as
 a subtheory using only T as the underlying logic of "necessarily" and "pos-
 sibly," the analogues of B and S5 are not thus derivable, since the infinitely
 iterated modalities replace ordinary accessibility by its ancestral, which is
 automatically transitive but which is not logically required to be symmetric
 if ordinary accessibility is not. Williamson wondered whether, on my view,
 there is any modal operator that is definable in terms of "necessarily," and
 for which the analogue of S5 is derivable as a subtheory using only T as
 the underlying logic of "necessarily." The answer I proposed was: "actu-
 ally necessarily." (See also note 9 above.)

 One characteristic axiom schema of the logic of "actually" is Factually
 +DLDactually+'. Another is ref-actually+'. Application of the rule of ne-
 cessitation must be restricted to subsidiary proofs that do not invoke the
 latter axiom.

 Williamson's observation generates one serious difficulty for a claim
 that is often made in response to my arguments and which is closely
 bound to the myth that metaphysical modality is completely unrestricted:
 that the logic of necessity and possibility has to be S5 because "necessarily"
 really means what I am calling "infinitely iterated necessity" and "possibly"
 really means what I am calling "infinitely iterated possibility." The logic of
 what I am calling the "infinitely iterated modalities" would seem to be not
 S5 but S4. (A more immediate difficulty with the suggested interpretation
 is its intrinsic implausibility. For example, it rejects the intuition that, nec-
 essarily, Woody might have originated from any wood that is only one
 molecule different from its original wood but could not have originated
 from entirely different wood, as not merely false but literally inconsistent.)
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 small variation in the origin of a material artifact is possible

 whereas complete variation is impossible. Even if one does not

 share this intuition, however, it should be quite obvious that the

 modal position of one (such as myself) who canonizes the intuition

 into metaphysical doctrine is at least coherent. The position cannot

 be summarily dismissed on logical grounds alone, as one would

 (rightly) dismiss the position of someone who proposes restricting

 the inference rule of modus ponens or denying the Law of Noncon-

 tradiction or rejecting the characteristic principles of T. If the

 modal position in question seemed not only false but incoherent, a

 proposal to reject S4 modal logic solely on the basis of the modal

 intuition in question would indeed be drastic and poorly moti-

 vated. But the mere logical possibility, as opposed to the truth, of

 the modal intuition is beyond all reasonable doubt. Mere logical

 possibility, as opposed to truth, is what my argument against S4
 requires. The position outlined in Section I yields a model or inter-

 pretation that both respects the intended interpretation of the log-

 ical constants, including "necessarily" (see note 2), and invalidates

 S4. Due consideration of this difficulty makes it intuitively plain

 that S4 modal reasoning involves a fallacy. Every attempt that I am

 aware of to retain S4 modal logic in the face of this difficulty is
 distinctly counterintuitive.18 The sort of consideration raised in

 Section I exposes a certain modal fallacy, that of inferring the iter-

 ated necessity claim "It must be that it must be that such-and-such"

 from the weaker claim "It must be that such-and-such." Elsewhere

 I have called this "the fallacy of necessity iteration." This fallacy is

 the very cornerstone of S4 modal logic.

 University of California, Santa Barbara

 18By far the most popular such attempt is the proposal-made or sug-
 gested by Roderick Chisholm, Graeme Forbes, Anil Gupta, Saul Kripke,
 and Robert Stalnaker (to name but a few)-to replace standard modal
 semantics with some form or other of counterpart-theoretic modal se-
 mantics, as championed by David Lewis. (Kripke's suggestion of a coun-
 terpart-theoretic treatment for philosophical problems of the sort engen-
 dered by Woody vis-a-vis the matter m is made more or less in passing,
 amid an emphatic rejection of counterpart theory for less problematic
 modal contexts. See note 12 above.) This alternative system of modal se-
 mantics allows for the retention of S5 modal propositional logic, at a con-
 siderable cost. For an accounting of the costs involved, see "Modal
 Paradox: Parts and Counterparts, Points and Counterpoints."

 31

This content downloaded from 128.111.121.42 on Tue, 24 Mar 2020 13:02:49 UTC
All use subject to https://about.jstor.org/terms



 NATHAN SALMON

 SELECTED BIBLIOGRAPHY

 Adams, R. M., "Theories of Actuality," No Ms 8 (1974), pp. 211-231; also
 in Loux, pp. 190-209.

 Adams, R. M., "Primitive Thisness and Primitive Identity," The Journal of
 Philosophy 76 (1979), pp. 5-26.

 Adams, R. M., "Actualism and Thisness," Synthese 49 (1981), pp. 3-41.
 Bringsjord, S., "Are There Set Theoretic Possible Worlds?" Analysis 45

 (1985), p. 64.
 Burke, M. B., "Essentialism and the Identity of Indiscernibles," Philosophy

 Research Archives 9 (1983), pp. 223-243.
 Carter, W. R., "Salmon on Artifact Origins and Lost Possibilities," The

 Philosophical Review 92 (1983), pp. 223-231.
 Chandler, H., "Plantinga and the Contingently Possible," Analysis 36

 (1976), pp. 106-109.
 Chisholm, R., "Identity Through Possible Worlds: Some Questions," Nous

 1 (1967), pp. 1-8; also in Loux, pp. 80-87.
 Chisholm, R., "Parts as Essential to Their Wholes," Review of Metaphysics 26

 (1973), pp. 581-603.
 Chisholm, R., "Mereological Essentialism: Some Further Considerations,"

 Review of Metaphysics 28 (1975), pp. 477-484.
 Chisholm, R., Person and Object (La Salle, Ill.: Open Court, 1976).
 Forbes, G., "Origin and Identity," Philosophical Studies 37 (1980), pp.

 353-362.
 Forbes, G., "On the Philosophical Basis of Essentialist Theories," The

 Journal of Philosophical Logic 10 (February 1981), pp. 73 -99.
 Forbes, G., "Canonical Counterpart Theory," Analysis 42 (1982), pp.

 33-37.
 Forbes, G., "Thisness and Vagueness," Synthese 54 (1983), pp. 235-259.
 Forbes, G., "Two Solutions to Chisholm's Paradox," Philosophical Studies 46

 (1984), pp. 171-187.
 Forbes, G., The Metaphysics of Modality (Oxford, England: Oxford Univer-

 sity Press, 1985).
 French, P., Uehling, T., and Wettstein, H., eds., Midwest Studies in Philos-

 ophy XI: Studies in Essentialism (Minneapolis, Minn.: University of Minne-
 sota Press, 1986).

 Fumerton, R. A., "Chandler on the Contingently Possible," Analysis 38

 (1978), pp. 39-40.
 Grim, P., "On Sets and Worlds: A Reply to Menzel," Analysis 46 (1987), pp.

 186- 191.
 Gupta, A., The Logic of Common Nouns (New Haven, Conn.: Yale University

 Press, 1980).
 Hazen, A., "Counterpart Theoretic Semantics for Modal Logic," The

 Journal of Philosophy 76 (1979), pp. 319-338.
 Kaplan, D., "Transworld Heir Lines," in Loux, pp. 88-109.
 Kaplan, D., "How to Russell a Frege-Church," The Journal of Philosophy 72

 (1975), pp. 716-729; also in Loux, pp. 210-224.
 Kripke, S., "Semantical Analysis of Modal Logic I: Normal Modal Proposi-

 tional Calculi," Zeitschrift fur Mathematische Logik und Grundlagen der
 Mathematik 9 (1963), pp. 67-96.

 Kripke, S., "Semantical Considerations on Modal Logic," Acta Philosophica

 32

This content downloaded from 128.111.121.42 on Tue, 24 Mar 2020 13:02:49 UTC
All use subject to https://about.jstor.org/terms



 LOGIC OF WHAT MIGHT HAVE BEEN

 Fennica 16 (1963), pp. 83-94; also in L. Linsky, ed., Reference and Mo-
 dality (New York, N.Y.: Oxford University Press, 1971), pp. 63-72.

 Kripke, S., "Identity and Necessity," in M. Munitz, ed., Identity and Individ-
 uation (New York, N.Y.: New York University Press, 1971), pp.
 135-164; also in S. Schwartz, ed., Naming, Necessity, and Natural Kinds
 (Ithaca, N.Y.: Cornell University Press, 1977), pp. 66-101.

 Kripke, S., Naming and Necessity (Cambridge, Mass.: Harvard University
 Press and Oxford, England: Basil Blackwell, 1972).

 Lewis, D., "Counterpart Theory and Quantified Modal Logic," TheJournal
 of Philosophy 65 (1968), pp. 113- 126; also in Loux, pp. 110- 128; also in
 Lewis, 1983, with substantive postscripts, pp. 26-46.

 Lewis, D., Counterfactuals (Cambridge, Mass.: Harvard University Press,
 1973).

 Lewis, D., Philosophical Papers I (New York, N.Y.: Oxford University Press,
 1983).

 Lewis, D., On the Plurality of Worlds (Oxford, England: Basil Blackwell,
 1986).

 Loux, M., ed., The Possible and the Actual (Ithaca, N.Y.: Cornell University
 Press, 1979).

 Menzel, C., "On Set Theoretic Possible Worlds," Analysis 46 (1986), pp.
 68-72.

 McGinn, C., "On the Necessity of Origin," The Journal of Philosophy (1976),
 pp. 127-135.

 McMichael, A., "A Problem for Actualism About Possible Worlds," The
 Philosophical Review 92 (1983), pp. 49-66.

 Naylor, M. B., "A Note on David Lewis's Realism About Possible Worlds,"
 Analysis 46 (1986), pp. 28-29.

 Noonan, H. W., "The Necessity of Origin," Mind 92 (1983), pp. 1-20.
 Odegard, D., "On A Priori Contingency," Analysis 36 (1976), pp. 201-203.
 Over, D., "The Consequences of Direct Reference," Philosophical Books 25

 (1984), pp. 1-7.
 Plantinga, A., "On Mereological Essentialism," Review of Metaphysics 28

 (1975), pp. 468-476.
 Plantinga, A., The Nature of Necessity (Oxford, England: Oxford University

 Press, 1974).
 Quine, W. V. O., "Worlds Away," The Journal of Philosophy 73 (1976), pp.

 859-863.
 Salmon, N., "How Not to Derive Essentialism from the Theory of Refer-

 ence," The Journal of Philosophy 76 (1979), pp. 703-725.
 Salmon, N., Reference and Essence (Princeton, N.J.: Princeton University

 Press and Oxford, England: Basil Blackwell, 1981).
 Salmon, N., "Fregean Theory and the Four Worlds Paradox: A Reply to

 David Over," Philosophical Books 25 (1984), pp. 7-11.
 Salmon, N., "Impossible Worlds," Analysis 44 (1984), pp. 114-117.
 Salmon, N., Frege's Puzzle (Cambridge, Mass.: Bradford Books/The MIT

 Press, 1986).
 Salmon, N., "Reflexivity," The Notre Dame Journal of Formal Logic 27

 (1986), pp. 401-429.
 Salmon, N., "Modal Paradox: Parts and Counterparts, Points and Coun-

 terpoints," in French, Uehling, and Wettstein, eds., 1986, pp. 75-120.
 Salmon, N., "Existence," in J. Tomberlin, ed., Philosophical Perspectives I:

 Metaphysics (Atascadero, Calif.: Ridgeview, 1987), pp. 49-108.

 33

This content downloaded from 128.111.121.42 on Tue, 24 Mar 2020 13:02:49 UTC
All use subject to https://about.jstor.org/terms



 NATHAN SALMON

 Salmon, N., "Review of David Lewis, On the Plirality of Worlds," The Philo-
 sophical Review 97 (1988), pp. 237-244.

 Sharvy, R., "Why a Class Can't Change its Members," Nouis 2 (1968), pp.
 303-314.

 Sharvy, R., "Individuation, Essence and Plenitude," Philosophical Studies 44
 (1983), pp. 61-70.

 Stalnaker, R., "Possible Worlds," Nouis 10 (1976), pp. 65-75; also in Loux,
 pp. 225-234.

 Stalnaker, R., "Counterparts and Identity," in French, Uehling, and Wett-
 stein, eds., 1986, pp. 121-140.

 van Inwagen, P., "Two Concepts of Possible Worlds," in French, Uehling,
 and Wettstein, eds., 1986, pp. 185-213.

 Wilson, N. L., "Substances Without Substrata," Review of Metaphysics 12

 (1959), pp. 521-539.

 34

This content downloaded from 128.111.121.42 on Tue, 24 Mar 2020 13:02:49 UTC
All use subject to https://about.jstor.org/terms





9

This Side of Paradox (1993)

In his intriguing book, Identity and Discrimination, Timothy Williamson presents a
modified version of a philosophical problem about modality sometimes called
‘Chisholm’s Paradox’.1 Williamson proffers a solution based on the apparatus
developed in the book, a solution that is at odds with an alternative solution to
Chisholm’s Paradox that I have defended and developed in a series of essays.
Williamson argues2 that his proposed solution is superior to mine, since it is tailored
to handle a variety of philosophical difficulties involving identity, including the
original version of Chisholm’s Paradox, whereas my solution to the latter involves
controversial general claims about modality that are altogether irrelevant to his own
version of the paradox. Consider, then, a version of Chisholm’s Paradox that I have
presented in earlier work.3 It proceeds from the following two modal principles:

(A) 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 0 is any distinct (possibly scattered) hunk of matter that very
extensively (sufficiently) 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 0 instead of from y.

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

Principle (A) is a principle of modal tolerance; principle (B) is one of modal
intolerance, or essentialism.4 Chisholm’s Paradox starts with the exceedingly

I thank John Birmingham, David Cowles, Graeme Forbes, Bernie Kobes, Michael White, Stephen
Yablo, and my audience at Arizona State University for their insightful comments on an earlier
draft. I am especially grateful to Timothy Williamson for correspondence.

1 Timothy Williamson, Identity and Discrimination (Oxford: Basil Blackwell, 1990), pp. 126–143.
A version of the paradox was apparently first noted by Saul Kripke, in Naming and Necessity
(Cambridge, Mass.: Harvard University Press, 1980), p. 51 n. 18, where it is briefly discussed.
Something directly akin to this paradox was also noted and discussed by Roderick Chisholm in ‘Parts
as Essential to their Wholes,’ Review of Metaphysics, 26 (1973), pp. 584–586. The paradox is highly
reminiscent of Chisholm’s paradoxical queries concerning cross-world identity in his seminal ‘Identity
Through Possible Worlds: Some Questions,’ Noûs 1 (1967), pp. 1–8.

2 Identity and Discrimination, p.p. 127, 135, and 142.
3 Nathan Salmon, ‘Modal Paradox: Parts and Counterparts, Points and Counterpoints,’ Mid-

west Studies in Philosophy XI: Studies in Essentialism (Minneapolis: University of Minnesota Press,
1986), pp. 80–81. See the first endnote of that work for further bibliographical references.

4 These are the principles labelled ‘(ii)’ and ‘(iii)’, respectively, in ‘Modal Paradox.’ See p. 75 of
that work for further modal principles more fundamental than these two. (Thanks to Theodore
Guleserian for pointing out the need for a more careful formulation than I had originally given.)



plausible assumption that these two modal principles are not true merely as an
accidental matter of contingent fact, but are necessary truths. Furthermore, principle
(A), at least, 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 ad
infinitum. 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. The paradox consists in a modal propositional argument, which I call ‘(CP)’.
The argument, which is valid in S5, has numerous premise, all of which seem true,
and an explicit contradiction as a conclusion. The first premise is the following:

(P0) a is the only table originally formed from hunk of wood h0 according to such
and such a plan.

This is to be true by hypothesis. Let n be the total number of molecules in hunk
h0. We consider a sequence of (possibly scattered) hunks of wood h0, h1, . . . , hn,
where each successive hunk of wood in the sequence differs from its predecessor by
only one molecule, qualitatively identical to the one it replaces, in such a way that
the final hunk hn has not a single molecule in common with table a’s original wood
h0. Premiss (P0) is then joined by n premise of the following form, each of which is
derived on the basis of the necessitation of principle (A), where 0� i< n:

(Piþ 1) Necessarily, if a is the only table originally formed from hunk hi according
to such and such a plan, then it is possible that a is the only table originally
formed instead from hunk hiþ 1 according to the same plan.

These premise are followed finally by the premise,

(Pnþ 1) It is impossible for a to be the only table originally formed from hunk hn

according to such and such a plan,

which is derived from principle (B). The derivation of the contradictory conjunction
of (Pnþ 1) together with that which (Pnþ 1) denies from the premise of (CP) is, in
some sense, the canonical form of Chisholm’s Paradox.

The solution I endorse (following Hugh Chandler) is based on a rejection of the
S4 axiom, and hence also the S5 axiom, of classical modal logic.5 In its absence, the
premise of (CP) have no philosophically interesting consequences. A very interest-
ing, and enlightening, consequence is generated, however, if each premise (Piþ 1) is
modified by replacing its initial single occurrence of the modal auxiliary ‘necessarily’
with i or more iterated occurrences—a switch that can be justified on the basis of the
infinitely iterated necessitation of (A). In the absence of S4, the modified premise

5 Cf. Hugh Chandler, ‘Plantinga and the Contingently Possible,’ Analysis, 36 (1976), pp. 106–
109. The S4 axiom is, in effect, the claim that if it is possible that it is possible that p, then it is
possible that p. The S5 axiom is the claim that if it is possible that it is necessary that p, then it is
necessary that p. The B axiom is the claim that if it is possible that it is necessary that p, then p. The
S5 axiom entails both the B axiom and the S4 axiom in the weak modal logic T. In ‘The Logic of
What Might Have Been,’ The Philosophical Review, 98 (1989), pp. 3–34, I extend the fundamental
argument against S4 (and S5) into a challenge to B propositional modal logic as well. (The work
includes a lengthy bibliography.)
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taken together with the initial premise (P0) still do not have the consequence that it
is possible for a to be the only table originally formed from hunk hn, but a weaker
consequence to the effect that the prospect of a being formed from hn—which,
according to (Pnþ 1), is impossible—is nevertheless possibly possibly possi-
bly . . . possible.

Williamson objects that we have no good reason to believe that any of the premise
of the canonical version (CP) yield counter-examples to the S4 axiom:

For [the corresponding premise of analogous] temporal paradoxes are not counter-examples to
the analogous principle that if it is at some time the case that it is at some time the case that A
then it is at some time the case that A. They involve the failure of some other assumption; it
will have a modal analogue; why should we suppose that the latter does not fail, and blame the
S4 principle instead? Salmon can point to the intuitive plausibility of the other modal
assumptions, but he has not shown it to be any greater than the intuitive plausibility of their
temporal analogues, at least one of which is false. For what it is worth, the present author’s
intuitions are equally strong in the two cases. Furthermore, the S4 principle is not behind the
modal paradox [presented here].6

The crucial wrinkle in Williamson’s modified version of Chisholm’s Paradox is
that we do not begin with an actual artifact. This eliminates altogether the initial
premise (P0) of (CP). Instead we are asked to identify and distinguish merely pos-
sible artifacts that would have been constructed from various portions of matter.7

A particular carpenter, whose job it is to construct a table from a single hunk of
wood according to a specified plan, is repeatedly presented with the entire sequence
of hunks h0, h1, . . . , hn in rapid succession, alternating between sequential order and
reverse sequential order. He need only pull a lever in order to select one hunk.
Intending to choose at random, the carpenter dies suddenly just before making his
selection.8 Following Williamson’s notation, let us abbreviate a modal description of
the form ‘the merely possible table that would have been the only table originally
formed from hunk hi, according to such and such a plan, had the carpenter selected
that hunk and completed the job in that fashion’ by ‘o(hi)’. Intuitively, for each of
the descriptions ‘o(h0)’, ‘o(h1)’, and so on, there is a unique possible table that the
description designates (assuming each of the terms ‘hi’ designates a specific hunk of
wood, and ignoring any lingering doubts one may harbor about designating the
nonexistent). Furthermore, in considering the differences between the would-be
construction of a table from any hunk hi and that from its immediate successor in
the sequence, Williamson argues that, intuitively, such cross-world differences are

too slight to amount to the distinctness of their products. The very same [table] would be
made in both cases, but out of marginally different material. . . .The underlying intuition feels

6 Identity and Discrimination, p. 142.
7 Stephen Yablo informs me that John Drennan had presented a similar version of the paradox.
8 Williamson’s actual example involves fashioning a pair of semi-circular earrings by cutting

along any diameter of a rotating metal disk. I have taken considerable liberties in modifying
Williamson’s example to make it more like the situation described in (CP). The various differences
between Williamson’s actual example and my modification of it are not differences on which
Williamson places any emphasis. I believe that my modifications do not affect the philosophical
points that either Williamson or I wish to make.
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the same as that which gives plausibility to somewhat different principles such as Salmon’s
[modal principle (A)].9

Let (W ) be the claim that the cross-world differences between the constructions of
tables according to the same plan from neighboring hunks of wood are sufficiently
slight to ensure the identity of their products. On its basis we obtain n equations of the
form ‘o(hi)¼ o(hiþ 1)’ in place of the former premise (Piþ 1). In place of the former
final premise (Pnþ 1) we have ‘o(h0) 6¼ o(hn)’. Together these new premise entail a new
contradiction in classical extensional logic, without any special modal axioms.

Williamson explicitly cites principle (A), seemingly approvingly, in support of the
n equation premise. But recall that he also criticizes my solution to (CP), which
challenges the modal reasoning involved, partly on the ground that analogous
temporal paradoxes impugn the conjunction of modal assumptions involved in the
premise of the argument. Williamson has confirmed that he accepts principle (B),
and hence also the final premise (Pnþ 1) of (CP), while rejecting (A), or at least its
necessitation, and hence also the conjunction of premise (P1)–(Pn) of (CP) which are
justified on its basis.10 His solution to Chisholm’s Paradox thus involves embracing a
fairly intolerant form of mereological essentialism, in many respects similar to
(though perhaps not as extreme as) Chisholm’s own brand of essentialism.

Williamson likewise ultimately rejects the conjunction of the first n premise in his
own version of the paradox. Indeed, in light of the extreme plausibility of the final
premise (and the logic of identity), it should be clear that not all of the equation
premise can be true.11 The claim made by (W ) must be mistaken. Williamson

9 Identity and Discrimination, p. 129. 10 In correspondence, January 1992.
11 David Cowles has pointed out that the infinite necessitation of (B) is insufficient by itself to

justify Williamson’s final premise that o(h0) 6¼ o(hn). It is logically possible (although very likely
metaphysically impossible) that while (B) is necessary, and necessarily necessary, etc., the amount of
variation possible in the original matter of a typical table exceeds one-half of the totality of its
molecules. In that case, all of the first n premise may be true. Against this logical possibility, there
are at least two ways that Williamson’s final premise might be justified. One may simply note that
the possible table that would have been the only table originally formed from hunk h0 if both hunks
h0 and hn had been simultaneously formed into two separate tables, both according to such and
such a plan, is none other than o(h0), and likewise that the possible table that would have been the
only table originally formed from hunk hn if both h0 and hn had been simultaneously formed into
two separate tables is 0(hn). It immediately follows that o(h0) 6¼ o(hn).

Stewart Cohen and David Cowles have pointed out that this argument does not also show that
o(h0) 6¼ o(hn� 1)—unless o(hn� 1)¼ o(hn), or alternatively o(h0)¼ o(hn� 1), where hn� 1 is a hunk of
matter just like h0 except for the replacement of the one molecule common to both h0 and o(hn� 1).
In lieu of the above argument, one may invoke a suitable generalization of (B), such as the infinitely
many principles given by the following schema:

(Bi) If x is a wooden table and z is any hunk of matter that does not very extensively overlap any
hunk of matter y such that it is possiblei that x is the only table originally formed from y,
then x is such that necessarily(iþ 1), it is not the only table originally formed from z instead
of from y.

Here ‘possibly j’ is a string of j occurrences of ‘possibly’, and similarly for ‘necessarily j’. (The
original (B) corresponds to (B0).) We now make the plausible assumption that the amount of
variation possible in the original matter of a typical table is less than one-half of the totality of its
molecules. (This assumption may even be strengthened to some extent without significant loss
of plausibility.) Let w0 be any of the ‘nearest’ possible worlds (those most like the actual world) in
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utilizes his rich conceptual machinery to explain why that mistaken assumption
seemed plausible.12

But he seriously overstates the case when he says categorically that S4 modal logic
is not behind this problem. There is a clear sense in which what I would deem untrue
instances of the S4 axiom are precisely what give the problem its air of paradox. I will
explain.

Notice first a significant difference between (CP) and Williamson’s version of the
paradox. The latter, but not the former, is formulated in terms of the cross-world
identity of possible tables, and indeed the elaborate apparatus that Williamson
invokes to explain the intuitive appeal of the mistaken assumption (W ) is explicitly
designed for dealing with cases in which genuine identity is supplanted with certain
sorts of approximations to identity. The primary question he poses is: ‘Which
portions of matter would constitute the same artifact?’13 This is quite different from
the questions posed at the beginning of his discussion of the modal and temporal
paradoxes: ‘How different could things have been, still being those things? How
different could they have been?’14 Although Chisholm originally cast his problem as
one concerning identity across possible worlds, and although most others who have
discussed the same or related problems (such as Kripke) have also posed those
problems in terms of cross-world identity, identity is all but irrelevant to Chisholm’s
Paradox.15 Certainly it is not a paradox about identity. In particular, the validity of
(CP), unlike that of Williamson’s replacement, does not depend in any way on the
logic of identity. As I have argued elsewhere, Chisholm’s Paradox is also not a sorites
paradox, in the usual sense.16 It is a paradox about modality.

What of the claimed analogy with the temporal paradoxes? Williamson’s con-
tention that the intuitive plausibility of the two modal principles involved in (CP) is
no greater than that of their temporal analogues is incorrect. Williamson himself,

which the carpenter randomly selects hunk h0. By our assumption, hn does not sufficiently
extensively overlap any hunk hm that sufficiently extensively overlaps h0. Hence, by the necessitation
of (B1), instantiated to w0 (and the double necessitation of (B0), doubly instantiated to worlds
possible relative to w0), there is no world possible relative to any world possible relative to w0 in
which the actual o(h0) originates instead from hn. The actual world is clearly possible relative to w0.
Therefore, none of the nearest worlds in which the carpenter randomly selects hunk hn is one in
which the resulting table is o(h0).

12 In the correspondence mentioned above in note 10, Williamson offered a similar account of
the plausibility of the necessitation of (A). I sharply disagree not only with Williamson’s rejection of
modal tolerance, but also with this positive component of his account. The positive account includes
the claim that each of the n equation premise of his own version of Chisholm’s Paradox is neither
determinately true nor determinately false, because all of the singular terms ‘o(hi)’—and even much
more basic terms like ‘that table’— ‘fail of perfectly determinate reference’ (pp. 133–134, 140–141).
An alternative view is that each of the equation premise has a determinate truth-value, though it is
not known which it has (over and above the knowledge that some or others are false). In the book
Williamson dismisses this view as ‘scarcely credible’ (p. 133). The former view, in fact, strikes the
present writer as far less credible than the latter (partly in light of the central argument of the
appendix to ‘Modal Paradox,’ pp. 110–114), though I am deliberately avoiding these issues here.
(Williamson says that he is now more sympathetic to the latter view, though he continues to regard
the former as a serious candidate.) 13 Identity and Discrimination, p. 131.

14 Ibid., p. 126. 15 Cf. ‘Modal Paradox,’ p. 93, last paragraph.
16 ‘Modal Paradox,’ p. 89.
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like many others, accepts principle (B). And he should; it is extremely plausible.
In fact, it is surely true. Yet situations like that of the Ship of Theseus pose a very
powerful intuitive challenge to a straightforward temporal analogue. Specifically, the
familiar tale forcefully challenges the claim that the following is true even of a ship
that will undergo extensive refurbishment:

If x is the only ship constituted (or the only ship originally constituted) by a hunk of matter y,
and z is any hunk of matter that does not very extensively overlap y, then x is such that it is
never the only ship constituted by z.

A great many philosophers share the view that temporal change is more tolerant
than modal accident in regard to artifacts and organisms. A table or ship could not
have originated from entirely different matter, but once it has been constructed, it is
claimed, its material constitution could gradually change, as with a living body,
into entirely different matter. Of course, some philosophers (and Williamson is
evidently one) favor the status quo, by denying that artifacts have the capacity for
total material change.17 They embrace principles of temporal intolerance, like that
displayed above, on intuitive grounds. But then such philosophers should, and
probably would, automatically reject temporal analogues of the necessitation of (A),
on the same grounds. Those grounds strike the present author as comparatively
strikingly weak. Perhaps it is not altogether implausible that physical-object artifacts
cannot undergo total material change. But just as it is an empirical question whether
a living body routinely undergoes gradual total material change, we cannot rule it
out a priori that tables and ships are forever undergoing rapid total refurbishment
right under our very noses—perhaps because of the handiwork of very busy elves, or
even of natural processes. By contrast, it does not seem implausible that we can rule
it out a priori that a table that originated from a hunk of wood might have originated
instead from entirely different matter. A priori or not, the conjunction of the
necessitations of the original (A) and (B) is part of my own metaphysical doctrine.
It is, at least, a coherent position. Its (relevant) temporal analogue is patently
incoherent.

A better temporal analogy to the modal paradoxes arises by replacing the modal
auxiliary ‘necessarily’ with a restricted temporal operator like ‘at every moment
within the interval from the preceding thirty minutes to the subsequent thirty
minutes’ and ‘possibly’ by ‘at some moment within the interval from the preceding
thirty minutes to the subsequent thirty minutes’.18 One might then accept appro-
priate counterparts of the necessitations of both (A) and (B), even as applied to
Theseus’s ship.19 At least they are consistent. Here, of course, the analogue of the S4
principle clearly fails.

17 This denial seems somewhat more plausible with regard to such things as languages, as with
Williamson’s Latin/Italian example (pp. 135–141). I find it considerably implausible with regard to
living bodies, and altogether implausible with regard to Heraclitus’s river.

18 Cf. my ‘Fregean Theory and the Four Worlds Paradox,’ in Philosophical Books, 25 (1984),
pp. 9–10. One may replace the word ‘minute’ by ‘year’ or even ‘century’, if doing so will help to
make the point.

19 In order to obtain the intended assumption, one must change the quantifier on ‘y 0’ in (A) to
an existential, change the conditional to a conjunction, etc.
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I accept the necessitations of both (A) and (B), and I argue from their joint
truth—or merely from their joint coherence—to the invalidity of S4 modal logic.20

The rejection of S4 is not supported merely on the grounds that it provides one way
around Chisholm’s Paradox. Even if there is a persuasive philosophical argument
against principles like (A) and (B)—and I do not know of any—I would still argue
that the position defined by the conjunction of the infinitely iterated necessitations
of (A) and (B) is at least a coherent metaphysical position, and that S4 modal logic is
thereby seen to be fallacious. That metaphysical position demonstrates how it is
logically possible for something to be possibly possible without being possible. The
mere coherence of the position exposes the fallacy in S4 modal logic—in something
like the way that the overlooked possibility of empty general terms exposes the
Aristotelian fallacy of inferring ‘Some S are P ’ from ‘All S are P ’.

I have claimed that Williamson’s version of the paradox is driven by the same
logical fallacy that drives Chisholm’s. Although the argument in Williamson’s
version of the paradox is classically valid in extensional logic, S4 modal logic lies in
hiding at the very heart of that paradox. The relevance of S4 can be illustrated by
means of a convenient (though by no means required) assumption. It is plausible
that, although no hunk of wood is actually formed into a table by the carpenter,
there is exactly one hunk h@ such that if a selection had been made by the carpenter,
it would have been of h@. Notice that the fact that the carpenter would have selected
‘at random’ does not rule this out. Perhaps Williamson could construct the case in
such a way as to rule it out (using quantum indeterminacies or some even stranger
device) but pretend for the moment that there is a special such hunk of wood.21 We
may take the possible table that would have resulted from the selection of h@ as
having a special modal status—not quite actuality, but the next best thing: being
nearest to actuality of all the possible tables in question. This allows us, given
sufficient flexibility, to reduce Williamson’s possible tables to ‘the previous case’; i.e.,
to a case like (CP) in which we begin with an actual table.

Suppose we have the necessitation of the following essentialist principle:

(A 0) 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 0 is any hunk of matter that very
extensively (sufficiently) overlaps y and has exactly the same mass, volume,
and chemical composition as y, then there could not have been a table that is
both distinct from x and the only table originally formed according to the
same plan P from y 0 instead of from y.

Notice that this is a significantly strengthened variant of the original principle (A)
of modal tolerance, asserting under the relevant hypotheses not merely that x might
have been the table formed from y 0 according to plan P, but that x is the only

20 Cf. ‘The Logic of What Might Have Been.’
21 Even if it is assumed instead that several distinct hunks are, so to speak, equally nearly-actual

hunks of the carpenter’s random selection, if they are close enough to each other in molecular
composition (and it is plausible that they will be, as Williamson set up his example—see note 9
above), one may still go some considerable distance along the path we are now on. This is so, in fact,
even if there are several such clusters of equally nearly-actual hunks of random selection.
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possible table of which this is true.22 Recall that o(h@) is the actual-but-for-the-grace-
of-God table that would have been constructed had the carpenter lived long enough
to finish the job. We may then be willing to say that a selection of a hunk of wood
that differs only very slightly from h@ (say by no more than a few molecules) would
have resulted in this same nearly-actual table, o(h@), but that a selection of any hunk
of wood that differs from h@ by more than the required margin would have resulted
in a different possible table. In fact, this follows from the necessitations of (A 0) and
(B) above, taken together with plausible assumptions to the effect that if it would
have been the case, if o(h@) had existed, that o(h@) would have been the only table
originally formed from y 0 if y 0 had been formed into a table, then that actually is the
case even though o(h@) does not actually exist; and likewise if it would have been the
case, if o(h@) had existed, that o(h@) could not have been the only table originally
formed from z, then that actually is the case even though o(h@) does not actually
exist. One cannot consistently say this, of course, about all the possible tables that
might have been constructed by means of a selection from the relevant sequence of
hunks of wood. This is what I mean by saying that we are exploiting o(h@)’s near-
actuality as the next best thing to actuality. We are assuming that, since o(h@) is the
possible table that would have existed, if any of the relevant possible tables had
existed, the relevant limitations on o(h@)’s would-be possibilities (its relevant would-
be impossibilities) are also limitations on its actual possibilities. (Of course, one need
not attempt to justify the above claims about whether o(h@) would have resulted
from selections of various hunks of wood by means of (A 0) and (B).)

In saying that the selection of any hunk sufficiently overlapping h@ would have
resulted in o(h@) but that other selections would not have resulted in o(h@), we
thereby reject (W )—an assumption which Williamson defends citing the original
principle (A) but ultimately rejects. In fact, even if one rejects the facilitating claim
that some hunk of wood is distinguished by being the one that would have been
selected, the independent assumption that yields the n equation premise is, as I have
already said, clearly untrue in any case. Suppose it were built into the case instead
that no hunk in the sequence is distinguished by being a selected-but-for-the-
grace-of-God hunk, and that each hunk is instead equally nearly-actual—because
of quantum indeterminacies, or whatever. It might then be indeterminable which of
the n equation premise is true and which false. But one can still rest assured that
some of them are false.23

22 Principle (A 0) is a strengthened variant of a sort of combination of principle (A) and principle
(I) from ‘Modal Paradox,’ p. 75. Under the hypotheses of the principle, hunk y 0 might have been
formed into a table according to plan P, since y 0 is just like hunk y in all relevant respects. Given (A 0)
together with this observation, the original principle (A) follows. To this extent, (A 0) is a principle
of modal tolerance (as well as a principle of intolerance, or essentialism). Strictly speaking, (A 0) does
not cover Williamson’s original example involving possible earrings. (See note 9 above.) In that
example, possible artifacts formed by selections of different hunks of matter are not formed, in
their respective worlds, according to precisely the same plan, as I had meant the term. But we may
construe the term ‘plan’ more liberally here, so that the same ‘plan’ is realized in any two such
worlds.

23 This much accords to a significant extent with Williamson’s current stance with respect to his
problem. See notes 10 and 11 above.
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This solution to the problem can be made very similar to—in fact, nearly the same
as—the treatment I have proposed elsewhere for a variant of (CP) in which each of
the n premise (Piþ 1) is replaced by:

(Piþ 1
0) If it is possible that a is the only table originally formed from hunk hi

according to such and such a plan, then it is also possible that a is the
only table originally formed instead from hunk hiþ 1 according to the
same plan.24

This is more like a genuine sorites, or ‘slippery slope,’ paradox. Here the difficulty
is not with the reasoning involved in the argument (which is just modus ponens),
but with the premise (Piþ 1

0), not all of which can be true. The suspect modal logical
axiom S4 remains behind this sorites version of Chisholm’s Paradox, however. For
one relies on S4 in justifying the new premise (Piþ 1

0) on the basis of the necessi-
tation of principle (A)—or alternatively, on the basis of the legitimately derived
former premise (Piþ 1).25

Williamson’s argument is much more like this slippery slope variant of (CP).
The original argument essentially involves nested modality. Williamson might
have set up his version of Chisholm’s Paradox by citing the necessitation of (A 0) in
lieu of (W ). In a sense, he should have. By setting it up in this way his problem
would have involved nested modality, and thus, would have been significantly more
like Chisholm’s Paradox, in what I take to be its canonical form. If Williamson
will permit it, I also take the result of substituting the necessitation of (A 0) for
(W ) to be the canonical form of what I hereby dub ‘Williamson’s Paradox’. It is
a deeper, subtler, more paradoxical paradox. This is partly because the necessitation
of (A 0) is enormously plausible—considerably more so than (W ), which we both
reject.

24 The resulting argument is (CP) 0 from section 4 of ‘Modal Paradox,’ pp. 87–89. See also
p. 114 n. 3.

25 Graeme Forbes suggests justifying the premise (Piþ 1
0) independently of S4 by means of the

following modal principle:

(F ) If y 0 is any (possibly scattered) hunk of matter that very extensively overlaps a distinct hunk
of mattery, and y 0 has exactly the same mass, volume, and chemical composition as y, then if
a wooden table x is such that it might have been the only table originally formed from hunk
y according to a certain plan P, then x is also such that it might have been the only table
originally formed instead from hunk y 0 according to the same plan P.

This principle, which comes very close to (W ), is equally objectionable. Indeed, given the
essentialist principle (B), Forbes’s principle (F ) is immediately highly suspicious—and for much the
same reason as are the typical general principles from which genuine sorites paradoxes proceed.
Compare, for example, the general claim that for any height h, and for any distinct height h 0 greater
than but very close to h, if any adult human with height h is short then so is any adult human with
height h 0. One immediately worries about the ‘borderline cases’: heights h and h 0 at or near, or in
between, the boundary between being short and not being short. Better yet, consider the claim that
for any natural number n, if n straws did not break the camel’s back, then neither will nþ 1 straws.
(Remarks to be made in the final paragraph below concerning the relation between (W ) and the
necessitation of (A 0) apply, mutatis mutandis, to Forbes’s principle (F ) and the necessitation of the
original principle (A). In particular, the sharp contrast between the very high degree of plausibility
of (A) and the evident non-truth of (F ) casts serious doubt on S4.)
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This is ironic, since Williamson cites the plausibility of a close variant of (A 0) as
part of the intuitive defense of (W ), the assumption he ultimately rejects. It is
precisely here that S4 comes into play. The necessitation of (A 0) entails the offending
assumption—in S4 but not in T. One severs the connection between the switched
assumptions by rejecting S4. I would suggest that the offending assumption (W )
derives much of whatever appeal it may enjoy from the intuitive truth of the
necessitation of (A 0), and from a failure to distinguish between the two—perhaps as
a result of implicitly committing what I call ‘the fallacy of necessity iteration’ or ‘the
fallacy of possibility deletion’; i.e., reasoning in accordance with S4. This is con-
firmed by Williamson’s explicit citation of a close variant of (A 0) in his defense of the
assumption. Rejecting S4 paves the way to rejecting the assumption while retaining
the necessitation of (A 0). And, of course, rejecting S4 provides a solution—indeed,
I maintain, the correct solution—to what I take to be the canonical form of
Williamson’s Paradox.
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Abstract Paradoxes of nested modality, like Chisholm’s paradox, rely on S4 or

something stronger as the propositional logic of metaphysical modality. Sarah-Jane

Leslie’s objection to the resolution of Chisholm’s paradox by means of rejection of

S4 modal logic is investigated. A modal notion of essence congenial to Leslie’s

objection is clarified. An argument is presented in support of Leslie’s crucial but

unsupported assertion that, on pain of inconsistency, an object’s essence is the same

in every possible world (in which that object exists). A fallacy in the argument is

exposed. Alternative interpretations of Leslie’s objection are provided and are found

to involve equivocation between different notions of ‘‘essence.’’ A material arti-

fact’s modal essence, as distinct from its quiddity essence, could have been different

than it is.
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Jane Leslie � Modal logic � Modal paradox

1 A modal paradox

I shall say that an object x has a property P modally essentially (and that P is a

modally essential property of x, and is modally essential to x) iff it is metaphysically

necessary that x has P. An object x is said to have a property P modally accidentally
(and P is said to be a modally accidental property of x, and modally accidental to x)
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iff both x has P and x does not have P modally essentially (i.e., x has P and it is

metaphysically possible that x lacks P).1

There is a class of paradoxes (antinomies) that invoke nested metaphysical

modality and are modal variations on the ship of Theseus.2 An oversimplified

version of one such paradox, often called ‘Chisholm’s paradox’, may be set out as

follows. We consider a tripod, which we name ‘Troy’, and which is the only tripod

originally made in the actual world w1 of three intrinsically purely qualitatively

identical interlocking legs L1, L2, and L3. Let L4 and L5 be intrinsically similar legs

that are distinct from each other and from each of L1, L2, and L3.3 We assume a

principle of origin-tolerance or flexibility, Tol, that any tripod with Troy’s plan

could have been the only tripod made originally from two of the same original legs

with a different qualitatively similar third leg. Let ‘h’ and ‘h0’ be variables that

range over kits consisting of three legs intrinsically similar to L1; let ‘M’ be a dyadic

predicate for the relation of x being the tripod made originally from a tripod kit h;

and let ‘O’ be a dyadic predicate for tripod kits that have at least two legs in

common. We assume also that the relationship of overlap between tripod kits is

modally essential to those kits. Then we have:

Tol : 8x8h8h0½M x; hð Þ&Oðh; h0Þ ! }Mðx; h0Þ�:
Tol is not the sort of principle that can be true only contingently. If true, it is

necessary, necessarily necessary, and so on. Indeed, according to the conventionally

1 This terminology differs from that of Leslie (2011). Leslie writes: ‘‘An object’s essential properties are

conditions on what it is to be that object, and this set of conditions fixes just which possibilities or

possible worlds the object exists in, namely just those in which it satisfies those conditions. … An object’s

accidental properties are those of its properties that it can be found without at some times or at some

worlds’’ (p. 277). Leslie’s notions appear to be at least partly modal. See note 11.

It is more common to define a modally essential property of x to be a property such that it is

metaphysically necessary that x has it if x exists. I believe this to be an error, likely due at least to some

extent to the widely held myth that a thing must exist to have properties. The more common definition has

two peculiar consequences. First, by this definition a property P can be a ‘‘modally essential’’ property of

x, and x can have P ‘‘modally essentially,’’ even if x lacks P. For example, had the Eiffel Tower not been

erected, it would not have the property of being a tower, though by this definition it would nevertheless

have the property ‘‘modally essentially.’’ Second, on the more common definition, existence is a

‘‘modally essential’’ property of every possible thing, whereas existence is in fact a modally essential

property of some things, e.g., the number two, but not of others, e.g., the Eiffel Tower. (It should be noted

that while being a man if existent may be a modally essential property of Socrates, being a man

simpliciter is not, since Socrates is not a man and does not even exist any longer.)

Fine (1995) says that a property P of an object x is essential to x if x must have P to be what x is (p. 53).

This definition conflicts with Fine’s effort to make ‘essence’ a term for quiddity essence, and is in fact

better suited to the modal notion.
2 For an overview of the nested-modality paradoxes see (chronologically listed) Chisholm (1967), Kripke

(1972), at pp. 50–51; Chandler (1976), Chisholm (1976), at pp. 89–104, Quine (1976), Salmón (1981b),

at pp. 229–252, Forbes (1984), Salmón (1986a), Lewis (1986), at pp. 243–248, Kripke (1987), Salmón

(1989), Williamson (1990, pp. 126–143), Salmón (1993), Mackie (2006, pp. 59–69) and Robertson Ishii

(2013).
3 According to contemporary philosophical usage, a world is a total way for things (the universe) to be.

Some philosophers use the phrase ‘possible world’ incorrectly for a world (in the present sense). A

possible world is rather a total way things might have been, in the operative sense of ‘might have’.

Accordingly, an impossible world is a total way things could not have been. The actual world is the total

way things actually are, and is thereby a uniquely distinguished possible world.
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accepted system S5 of propositional logic of metaphysical modality (and according

also to the weaker S4), any proposition that is necessary is necessarily necessary—

hence necessarily necessarily … necessarily necessary, for every number of

iterations.

We also assume a principle of modal essentialism, Ess, that no tripod of Troy’s

plan could have been the tripod originally made from only one of the original legs

and with two different legs in place of both of the other original legs, let alone from

three different legs entirely. Any such tripod in another possible world is not Troy:

Ess : 8x8h8h0½M x; hð Þ&�Oðh; h0Þ ! h�Mðx; h0Þ�:
Let ‘t’ be an individual constant for Troy. Let ‘h1’ be an individual constant for

the tripod kit consisting of L1, L2, and L3; let ‘h2’ be an individual constant for the

tripod kit consisting of L2, L3, and L4; let ‘h3’ be an individual constant for the tripod

kit consisting of L3, L4, and L5. The simplified version of Chisholm’s paradox is the

following derivation:4

1. M(t, h1) Initial condition

2. O(h1, h2) Initial condition

3. h[h2 exists & h3 exists ? O(h2, h3)] Initial condition

4. *O(h1, h3) Initial condition

5. eM(t, h2) 1, 2, Tol, logic

6. eeM(t, h3) 3, 5, hTol, T modal logic

7. *eM(t, h3) 1, 4, Ess, T modal logic

8. eM(t, h3) 6, S4 modal logic

2 Resolution

Chisholm’s paradox is straightforwardly resolved, following Chandler 1976, by

rejecting S4 as the logic of metaphysical modality. Although the prospect of Troy

being made originally from h3 is metaphysically impossible, had Troy been made

originally from h2 instead of h1, as it might have been, it would have been possible

for Troy to have been made originally instead from h3. Some impossible prospects

are such that they might have been possible. The paradox may be seen as a proof

that the logic of metaphysical modality is not S4, which declares lines 6 and 7

inconsistent. This verdict of inconsistency is intuitively incorrect.

Given Ess and hTol, Troy’s modally essential properties are not preserved

between possible worlds. In (i.e., according to) the actual world w1, Troy’s property

of not being made originally from h3 is modally essential to it. There is a possible

world w2 (a world accessible to, i.e., possible according to, the actual world w1) in

4 The formulation ignores largely irrelevant complications arising from the additional premises that

VxVhh[M(x, h) ? x exists & h exists] and VhVh0h[O(h, h0) ? h exists & h0 exists].
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which Troy is originally made from h2. In w2, the property of not being made

originally from h3 is merely modally accidental to Troy. There is a third world, w3,

which is accessible to w2 and in which Troy is the tripod originally made from h3.

But in the actual world w1, w3 is an impossible world.

I shall call this response to Chisholm’s paradox ‘AR’, an abbreviation for ‘the

accessibility resolution’. AR accepts Tol, 0Tol ? hTol1, Ess, and lines 1–7 of the

paradoxical derivation, while rejecting the S4 inference at line 8 as an instance of

the modal fallacy of possibility deletion.

3 Leslie’s objection to the foregoing resolution

Sarah-Jane Leslie (2011) objects that AR itself is inconsistent, and that the

paradoxes of nested modality are not genuine and therefore not to be taken

seriously. Leslie’s remarks are quoted here at length with alterations to adapt the

remarks to the present example:

I do not think that it is ultimately satisfactory, for a reason that has not been

noted. Salmon’s treatment of the paradox faces a destructive dilemma: either

the ‘paradoxical’ argument stops at the second world, in which case there is no

paradox to be explained away by Salmon’s appeal to the ‘deletion fallacy’ or

he is committed to the view that an item’s essence could have been different

than it is, even if we restrict our interpretation of the relevant ‘could’ to the

accessible worlds — i.e. the worlds that are possible simpliciter. The world w2

is accessible from w1 and vice versa; each represents straightforward

possibilities for the items that exist in the other. But on Salmon’s description

of the case Troy in w1 has a different essence from Troy in w2. …
What is not possible — not possible simpliciter, since it conflicts with the very

notion of essence — is an object having … an essence that varies from

possible world to possible world …. An object’s essence is its essence in every

possible world; any item with a different essence simply cannot be identical to

the original object. …
… Salmon’s treatment of the paradoxes implies that Troy’s essence could
have been different than it is. We in w1 build Troy with L1, L2, and L3, and

agree that Troy’s essence is tolerant in that it could have been made with one

part different. What this means [sic] is that Troy could [only] have been made

with two out of those three parts, plus a new [sic] part of the relevant sort as

needed …. If we accept Salmon’s description of the case, then at w2 — where

Troy is made from L2, L3, and L4 — Troy’s essence is there such that it could

[only] have been made from two out of those three parts (plus a new [sic] part

of the relevant sort as needed). But then Troy has an essence at w2 which is

different from its essence at w1. Since w2 is accessible from w1, we have it

that Troy’s essence could have been different than it is.
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This is just not consistent with the notion of essence. A thing’s essence could

not have been different than it is. (pp. 284–285)5

The word ‘essence’ is susceptible to a multitude of interpretations in the current

philosophical literature. Leslie uses the word for a ‘‘combination of essential

properties,’’ adding ‘‘for the essentialist, an item’s essence determines its conditions

for existence’’ (pp. 279–280; see note 1 above). For present purposes, we adopt the

following definitions congenial to Leslie’s remarks. Where K is any class of

properties, we shall say that an object x has K iff x has every element of K. We say

that x has K modally essentially iff x has every element of K modally essentially,

and that x has K modally accidentally iff x has K but not modally essentially (x has

at least one element of K only modally accidentally). We call the class of x’s

modally essential properties the modal essence of x. Finally, we say that K is a

modal essence iff K is the modal essence of something or other. On this usage, every

object x has exactly one modal essence, and x has its modal essence modally

essentially.

One reason for adopting this nomenclature is that it accords with Leslie’s claim

that in accepting w3 as a world accessible to w2 but inaccessible to w1, AR logically

entails that Troy’s ‘‘essence’’ varies between w1 and w2. The nomenclature is strictly

a matter of terminology, not of substance. The present terminology, which appears

to coincide nearly enough with Leslie’s, facilitates the presentation below, but

nothing in the analysis depends crucially on the terminology itself. Indeed, each

definiendum may be replaced everywhere it occurs by its definiens with no effect on

the content of the analysis.

Leslie makes, or appears to make, a couple of puzzling claims. One is that AR’s

entailing that Troy has varying essences among possible worlds (i.e., among worlds

accessible to w1) had escaped the notice of previous philosophers (op. cit., p. 284).

She also claims that previous philosophers—including Hugh Chandler, Roderick

Chisholm, Graeme Forbes, Saul Kripke, David Lewis, Penelope Mackie, and yours

truly—have uncritically accepted a purportedly inconsistent hypothesis, to wit, that

Tol is true with respect to both w1 and w2 (pp. 286–287). To understand why she

makes these claims, one must look more closely at Leslie’s conclusions. In the

quoted passage she states a disjunctive conclusion (mislabeled ‘a destructive

dilemma’): Either (1) Tol is not true with respect to the possible world w2, so that

there is no paradox for AR to resolve; or else (2) in advocating AR, I am committed

to Troy having differing essences among possible worlds. This misstates Leslie’s

actual conclusion, which is significantly stronger. She in fact argues for the

conjunction: (1); furthermore (2).

5 Here and elsewhere, Leslie does not adequately distinguish Tol and Ess. She says ‘what this means’

where she evidently intends ‘this entails’. The imagined entailment does not in fact exist, however, as Tol
does not entail Ess. The bracketed insertions of the word ‘only’ yield Leslie’s intended instance of Ess in

lieu of the corresponding cited instance of Tol. Leslie says ‘a new part’ where she should use ‘a third

part’. (That third part could be the remaining original part, hence not new.) Other interpretations do not

yield a viable argument.
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Leslie bases her alternative resolution of Chisholm’s paradox on a contentious

postulation of a plenitude of objects made from exactly the same matter as Troy.6

Leslie’s preferred account has it that in any possible world in which Troy is

originally made from h2 instead of h1, there is a physical replica of Troy also made

from h2, hence exactly coincident with Troy, such that the replica, but not Troy

itself, could have been originally made from h3. It was stipulated, however, that in

w2, (whatever else there might be) Troy is the only tripod originally made from h2.

Any replicas in w2 made from the same matter as Troy are not tripods, and hence all

but completely irrelevant to the paradox. An inconsistent set of premises cannot be

rendered consistent by supplementing the premises with additional theory. A full

resolution ultimately must jettison one (or more) of Ess, Tol, 0Tol ?hTol1, and the

S4 principle that whatever is (metaphysically) necessary is necessarily so.

Preferably a plausible explanation for the rejected principle’s appeal should also

be provided. Importantly, it is not sufficient merely to reject Ess, for example, or

Tol, and to provide a weakened substitute. In contrast to the S4 principle, each of

Ess, Tol, and 0Tol ? hTol1 enjoys prima facie, pre-theoretic appeal. Those theses,

and their consequences, command default assent in the absence of countervailing

considerations. A plausible rationale would need to be provided for rejection of any

one of them.

Leslie rejects hTol. (It is unclear whether she also rejects Tol itself.) Her

rationale is a bold charge: hTol by itself is inconsistent. (See note 5.) Leslie calls

the property of having varying essences among possible worlds ‘a variable

essence’.7 She writes:

Clearly Tol cannot be necessary and true, for consider a pair of mutually

accessible worlds in each of which x exists, but which are such that the

difference between x’s constitution in the two worlds approaches but does not

quite meet the allowable limits [sic-—Leslie means ‘does not exceed the

allowable limit’] imposed by the requirement of ‘‘sufficient substantial

overlap’’. If Tol is necessary it follows that x’s essential origins are tolerant in

the second world in a way that they are not in the first world. That is, it follows

that there are possibilities of variable realization of x’s essence in the second

world that are not found in the first world. This is just what cannot happen, for

this implies that x has a variable essence — an essence that changes from

world to world — not just a variably realizable essence. (p. 286)

6 Several others have also urged plenitude-centered resolutions. See for example Kment (2014,

pp. 194–197). See Robertson Ishii (2013) and Salmón (2018), at n15 for responses to Leslie’s plenitude.
7 More precisely, this is the property expressed by ‘kx[* AKh(x exists ? x’s modal essence = K)]’, or

more perspicuously by ‘kx[AwAw0(w is accessible to w0 & x’s modal essence in w = x’s modal essence in

w0)]’. Leslie contrasts the property of ‘‘a variable essence,’’ which she deems oxymoronic, with a

‘‘variably realizable essence,’’ which she defines as an ‘‘essence whose fixed fulfillment conditions can

admit of varied realization from world to world’’ (p. 285). She says ‘‘none of these paradoxes arise if we

distinguish variably realizable ‘intolerant’ essences and variable essences’’ (p. 286). The terminology of

‘variably realizable essence’ and ‘a variable essence’ encourages the confusion in question. To my

knowledge none of the philosophers Leslie criticizes for ‘‘sliding from’’ the former to the latter uses

Leslie’s terminology or confuses these properties.
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Accordingly, Leslie criticizes previous philosophers’ uncritical acceptance that if

Tol is true with respect to w1 then it is equally true with respect to w2: ‘‘True, once

we indulge in this kind of thinking the familiar paradoxes get underway. But the

thinking is itself already paradoxical, indeed it is genuinely inconsistent, for it

entails that Troy has a different variably realizable essence depending on whether
we start with w1 or w2. This, once again, is the incoherent idea of a variable

essence’’ (pp. 286–287). What Leslie thinks her predecessors failed to recognize is

not merely that AR countenances variable essences, but that hTol alone already

attributes variable essences, and that therefore hTol itself is inconsistent (or

inconsistent with Ess—see again note 5) and the alleged paradoxes of nested

modality are not genuine.

Leslie’s objection to AR can be encapsulated by the following valid argument:

P1: According to AR, Troy has a variable essence.

P2: The prospect of an object having a variable essence is inconsistent with the

very notion of essence.

Therefore, AR is inconsistent.

4 The crux of Leslie’s objection

Leslie supports her premise P1 by observing that according to AR, Troy’s essence in

w1 includes not being made originally from h3 whereas Troy’s essence in w2

excludes this same property. The prospect of a variable modal essence is indeed

integral to AR. No less crucial to Leslie’s objection is her premise P2. Yet she

provides no rationale for P2, and it is far from obvious why she believes it.

It is trivial that AR depicts Troy as having a variable modal essence; that is

indeed the very point of AR. It is also trivial that AR is consistent. The combination

of Ess, hTol, and lines 1–4 of the paradoxical derivation, together with their

consequence that Troy has a variable modal essence, has a Kripke B model—a

reflexive, symmetric, non-transitive accessibility model—that interprets all the non-

logical constants as intended (‘M’, ‘O’, ‘t’, etc.). The metaphysical picture painted

by this combination of propositions is not merely coherent. It represents a very

plausible theory, which many endorse, of the metaphysical facts about material

artifacts. Metaphysical necessity is a special way of being true. The characteristic

T axiom ‘hp ? p’ is straightforwardly analytic if ‘h’ means metaphysical

necessity. The characteristic S4 axiom ‘hp ? hhp’ does not enjoy this same

status. The mere coherence of AR places the burden of proof squarely on supporters

of S4 (or something stronger) as the logic of metaphysical modality. Unreserved

assertion of P2 is no substitute for an argument.8

8 Leslie (2011) does not acknowledge that there are non-transitive-accessibility models of ‘‘variable’’

modal essences. Perhaps she tacitly assumes that such models violate the logic of metaphysical modality.

Admittedly, there are also non-reflexive-accessibility models, and these are inadmissible in the logic of

any alethic modality, since they clash with the analyticity of ‘hp ? p’. Likewise, there are inadmissible
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I submit that Leslie’s tacit rationale for P2 commits the informal fallacy of

equivocation, perhaps several times over. If her phrase ‘a variable essence’ is used

in a sense on which P1 is true, P1 is then quite obvious; and on that sense P2 is

straightforwardly false, as Kripke B and T models attest. Contrariwise, if the phrase

‘a variable essence’ is used in a sense on which P2 is true, on that sense P1 is simply

false and altogether lacking in intuitive support.

A compelling interpretation of Leslie on P2 arises out of an observation of Teresa

Robertson Ishii’s: that Leslie appears to slide between the nested modal notion of

x modally accidentally modally essentially having a property P and the incoherent notion

of x having P both modally accidentally and modally essentially. More generally, Leslie

appears to slide between a proposition p being contingently necessary and p being both

contingent and necessary. One argument in support of P2 that is strongly suggested by the

passage quoted above is the following purportedly logical deduction:

By the definition of ‘modal essence’ (by ‘‘the very notion of essence’’):

(1) For every object x, x’s modal essence is such that x has it in every possible

world (in which x exists—see footnote 1).
Therefore,

(2) For every object x, x has the same modal essence in every possible world (in

which x exists).

Therefore,

(3) For every object x, x’s modal essence is the same in every possible world (in

which x exists).
The initial observation (1) is correct. However, there is equivocation at (2), which

is both ambiguous and slippery. The two relevant readings are given by the

following:

(20) For every object x, there is a modal essence E such that x has E in

every possible world (in which x exists).

(200) For every object x, there is a modal essence E such that E is x’s modal

essence in every possible world (in which x exists).

Unlike (20), (200) entails that for every pair of possible worlds w and w0 (in which

x exists), x’s modal essence in w is the same as x’s modal essence in w0. Whereas

(20) is a consequence of (1), it does not yield (3). Alternatively, (200) delivers (3), but

Footnote 8 continued

classical models of ‘Jones is married and Jones is a bachelor’. There is a crucial difference between the

two modal cases. As regards metaphysical modality, the axioms of T are not only analytic but intuitively

so. The notion of a false necessary truth is oxymoronic in the same way as the notion of a married

bachelor. By contrast, the characteristic axiom of S4, ‘hp ? hhp’, is not intuitively analytic; indeed,

Leslie is engaged in an on-going controversy concerning its truth. Furthermore, AR is clearly coherent,

and it poses a forceful case that the characteristic S4 axiom is even falsified by actual specific instances.

The thesis that all instances of that axiom for metaphysical necessity are analytic, so that non-transitive

accessibility models are inadmissible, carries the burden of proof and cannot be legitimately assumed,

let alone assumed tacitly. Cf. Salmón (1989), pp. 28–31.
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it is not a consequence of (1). To interpret (2) as (200) is in effect to treat the phrase

‘x’s modal essence’ in (1) without justification as a rigid designator. It is analytic

that every object has its modal essence modally essentially, but there is no

inconsistency in the idea that an object might have had what is actually its modal

essence without that being its modal essence. Thus (200) is no mere analytic

consequence of (20)—unless S4 (or something stronger) is illicitly assumed as the

background modal logic.

The ambiguity of (2) is one of scope, not lexical. There is an alternative potential

basis for Leslie’s premise P2. On the most straightforward interpretation, Leslie

does not use ‘essence’ univocally to mean modal essence. (See note 1.) Let us say

that x has a property P logically essentially iff x has P in every logically possible

(i.e., in every consistent) world, whether metaphysically possible or metaphysically

impossible; and let the logical essence of x be the class of properties that x has

logically essentially. (See Salmón 1989.) The hypothesis that by ‘essence’ Leslie

means logical essence rather than modal essence would explain her repeated

assertion without support, as if none is needed, that the prospect of an object having

‘‘a variable essence’’ is incoherent and ‘‘conflicts with the very notion of essence.’’

The idea that an object’s logical essence somehow varies among possible worlds is

indeed extremely dubious.

If one uses the word ‘essence’ to mean logical essence, then it may be correct to

say that the notion of ‘‘a variable essence’’ is inconsistent, meaning thereby that the

notion of a variable logical essence is inconsistent. But it is then incorrect to say that

AR has the consequence that an artifact has ‘‘a variable essence.’’ An object’s

logical essence is an extremely meager lot compared to the object’s modal essence.

Troy’s logical essence, which includes properties like being either round or not, also

includes Troy’s haecceity—its thisness, the property of being Troy—and any

properties logically entailed by it (e.g., the property shared by Troy and Woody

Allen of being either Troy or Woody Allen, and even the property of being either

Troy or made originally from h3). It does not include Troy’s more lionized modally

essential properties. According to AR, Troy has the property of not being made

originally from h3 in every world that is accessible to w1. AR does not cast this

property as one that Troy has in every logically possible world. On the contrary, AR
explicitly depicts Troy as lacking this property in w3. Leslie sees AR as depicting

Troy as having ‘‘a variable essence,’’ merely on the ground that it denies that the

properties that Troy has in every (Troy-inclusive) world accessible to w1 are the

same as those that Troy has in every (Troy-inclusive) world accessible to w2. It does

not follow from this depiction of Troy that the issue of which properties it has in

every (Troy-inclusive) logically possible world is somehow relative to w1 or w2. The

properties that Troy has in every (Troy-inclusive) logically possible world are the

very same according to w1, w2, and w3.

Leslie appears to confuse modal essence with logical essence, with resulting

equivocation in her use of the word ‘essence’. She argues for her premise P1 by

observing that according to AR, not being made originally from h3 is modally

essential to Troy in w1 but is modally accidental to Troy in w2. If by ‘essence’ she

means modal essence, then her argument for P1 is correct but her assertion of P2 is

incorrect. If instead by ‘essence’ she means logical essence, then P2 is justified but
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her argument for P1 is then fallacious. AR does not have the consequence, which is

of dubious coherence, that Troy has a variable logical essence. If by ‘x’s essence’

Leslie means that which is both x’s modal essence and x’s logical essence, then

there is a more radical failure. AR entails that Troy does not have a modal-cum-

logical essence.

The very same issues arise in connection with an alternative interpretation of the

word ‘essence’. As Teresa Robertson Ishii (2013) points out, although Leslie is

objecting to AR, which employs the notion of an object x’s modally essential

properties, she sometimes appears to employ instead, or in addition, an Aristotelian

notion of ‘‘essence’’ urged by Joseph Almog, Kit Fine, and Stephen Yablo: what x
is, or what it is to be x (pretending these are the same thing). An object’s quiddity
essence—its whatness—is supposed to be a very select, privileged segment of the

object’s modally essential properties (but presumably not merely the object’s

haecceity).9 If there is such a thing as Troy’s quiddity essence—if Troy has a

whatness (and only one)—it is a severely restricted subclass of Troy’s modal

essence. As Robertson Ishii notes, Leslie’s terminology blurs together modal

essence and quiddity essence. Contrary to some grandiose claims the alternative

uses of ‘essence’ are not competing, but they are different. The modal concept is

clear; the quiddity notion is unclear. But it is clear that what has just been said

concerning an object’s logical essence is equally true of its alleged quiddity essence.

The idea that Troy’s quiddity essence varies among metaphysically possible worlds

is indeed of dubious coherence. Fine (2005), pp. 348–349 writes that

the identity of an object is independent of how things turn out, … not just in

the relatively trivial sense that the identity of an object is something that will

hold of necessity. Rather it is the core essential features of the object that will

be independent of how things turn out and they will be independent in the

sense of holding regardless of the circumstances, not whatever the circum-

stances. The objects enter the world with their identity predetermined, as it

were; and there is nothing in how things are that can have any bearing on what

they are.

I take it that Fine means to say this: The quiddity essence of a possible object is

independent of the circumstances of a world, not only in the trivial sense of ‘holds in

every possible world whatever its circumstances’, but furthermore in the stronger

sense of ‘holds in a possible world quite independently of its circumstances’. A

possible object supposedly has its quiddity essence in every possible world

precisely because quiddity essence is world-independent. The world-invariance is a

consequence of the world-independence.10

If by ‘essence’ Leslie means quiddity essence, then again, even if P2 is justifiable

her argument for P1 is fallacious. Kripke models demonstrate that varying modal

essences are consistent with fixed quiddity essences. It is perfectly compatible with

9 Yablo (1987), Almog (1991) and Fine (1994, 1995). Fine also refers to the quiddity essence of an object

x as x’s ‘‘identity’’ (a term better suited to x’s haecceity) and x’s ‘‘definition’’.
10 It will not do for Fine’s purposes to allow that a property that is part of an object’s quiddity essence

can be a metaphysically contingent property of the object.

3246 N. Salmón

123



AR that although Troy’s modal essence varies among w1, w2, and w3, Troy’s

quiddity essence—what it is to be Troy—supposing Troy has such a thing, is the

very same in all three worlds.11

In fact, it would seem that Troy’s quiddity essence (assuming it has one) must be

the same in all transitively metaphysically possible worlds (where a transitively

metaphysically possible world is one that is metaphysically possible, metaphysically

possibly metaphysically possible, or so on). For if Troy’s quiddity—if what it is to

be Troy—were different in any pair of worlds w and w0, Troy would not be in w0

exactly what it is in w, to wit, that very tripod. In both worlds, Troy has the property

of being a tripod, for example, and in both worlds Troy has the very same haecceity,

the property of being this very thing.

It should be noted that contrary to Fine, objects can nevertheless lose even their

quiddity essences in some far away worlds. In a logically possible world in which

Troy is a credit-card account or a poem instead of a tripod—a metaphysically

impossible way for things to be that is not even transitively possible—Troy

presumably lacks the quiddity essence that it has (assuming it has one) in w1, w2,

and w3. (Troy retains its haecceity even in such far away worlds.)

5 A final interpretation

It is possible that Leslie uses the phrase ‘a variable essence’ altogether differently.

In an alternative nomenclature one might define ‘the essence of’ an object x in a

world w to be the class of properties that x actually has modally essentially, i.e., the

class of properties P such that x has P in every world w0 that is accessible to the

actual world w1 (rather than to w). In the terminology of the present essay this is x’s

actual modal essence, i.e., the modal essence of x in the specific world w1. Of

course, the actual modal essence of an object x is just x’s modal essence, nothing

more and nothing less. For this reason, it is easy to confuse the notion of an object’s

modal essence with that of an object’s actual modal essence. There is a very

important difference between the two notions. The difference shows itself in non-

actual worlds, e.g., in merely possible worlds like w2. It is an element of Troy’s

actual modal essence that Troy not be made originally from h3. This same

property—not being made originally from h3—is not an element of Troy’s modal

essence in w2, but it remains an element of Troy’s actual modal essence in every

world, including w2.

11 One candidate for Troy’s quiddity essence is the property of being both Troy and a tripod, or the pair

set consisting of the property of being a tripod together with Troy’s haecceity (being Troy).

Leslie might endorse the highly dubious thesis that an object’s quiddity essence determines the

object’s full modal essence, and it is possible that this thesis is part of Leslie’s rationale for P2. Numerous

philosophers are committed to a weaker thesis: that the collective quiddity essence of (the plurality of) all

objects determines the modal essence of each object. As Robertson Ishii observes, AR poses a very

formidable challenge even to this weaker thesis. If Leslie endorses either thesis, she is not entitled simply

to assume it, especially not as a tacit premise. Both the weaker thesis and the stronger thesis bear the

burden of proof. AR disputes both theses, and more importantly, it presents a very forceful case against

even the weaker thesis. (See note 8.)
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What is actual (in the indexical sense) is actual in every world; the idea that an

object’s actual modal essence varies among different worlds is incoherent. That

Troy’s actual modal essence is invariant among (Troy-inclusive) possible worlds is

a potential basis for Leslie’s assertion of P2. The prospect of an object having a

variable actual modal essence is indeed inconsistent with the very notion of an

actual modal essence.

This is not to say that Leslie and I mean different things by ‘essence’ so that the

differences between us are merely verbal. Leslie and I sharply disagree on matters

of both metaphysical and modal-logical substance. All parties should agree that

Troy’s entire actual modal essence is the same in w2 as it is in w1. In particular, the

property of not being made originally from h3 is as much an element of Troy’s

actual modal essence in w2 as in w1. AR also has it that in w2, Troy could have been

made originally from h3, i.e., if w2 had been realized—as it might have been—then

it would have been possible for Troy to have been made originally from h3. That

Troy’s actual modal essence precludes the prospect that Troy is made originally

from h3 merely confirms that Troy’s modal essence in w2 is different from Troy’s

actual modal essence (i.e., from Troy’s modal essence in w1). By contrast, Leslie

contends that insofar as Troy could not have been made originally from h3, even if

Troy had been made originally from h2, it would still have been metaphysically

impossible (by the very notion of ‘‘essence’’) for Troy to be made originally from

h3.

It is a consequence of Leslie’s view of the matter that given Ess, the putatively

metaphysically impossible world w3—which she stipulated to be a world (assuming

there is one) in which Troy is made originally from h3 (p. 283)—is impossible even

according to w2. Yet Leslie asserts that Troy does not exist in w3 (pp. 288–289),

directly contrary to her stipulation. This provides indirect evidence that by ‘essence’

she means actual modal essence. Leslie mistakes the stipulated impossible world

w3, which includes Troy, for a possible world w1
0 in which Troy is absent and a

different tripod, Trevor, is made from h3. In effect, Leslie misidentifies w3 with its

metaphysically possible twin. (On Leslie’s view, w1
0 is also possible according to

w2. On my view, it is not.) The likely explanation for her confusion of w3 with w1
0 is

that Leslie does not recognize actually impossible worlds and sees only actually

possible worlds.12 Whereas w3 is not among the possible worlds, w1
0 is. When her

attention is directed toward the impossible world w3, Leslie attends instead to its

possible counterpart.

In (1989) I referred to the general confusion of the notion of necessity with that

of actual necessity, as ‘the ostrich approach to metaphysical modality’, because it

fails to acknowledge worlds like w3 that are possibly possible but not possible

simpliciter. The ostrich approach maintains the discredited S5 as its modal

propositional logic by ignoring worlds inaccessible to the actual world. The ‘‘logical

12 The four-world paradox compares w2, which includes Troy, with a world w2
0 that is possible according

to w1
0 and in which Trevor instead of Troy is made from h2. David Lewis (1986, p. 245n) in effect also

misidentifies w3 with w1
0, for the same reason as Leslie but supported also by his highly idiosyncratic

understanding of metaphysical modality (which I deem a colossal misunderstanding).
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space’’ of the ostrich approach is metaphysically impoverished. It is missing a

plenitude of impossible worlds.

If by ‘essence’ Leslie means actual modal essence (or modal-essence-cum-

actual-modal-essence), then her assertion of P2 is justified but her argument for P1
is fallacious. AR does not have the incoherent consequence that Troy has a variable

actual modal essence.

It is possible that Leslie does not equivocate with (2) (or anything similar) in

support of her crucial premise P2. It is possible that she does not confuse modal
essence with logical essence or with quiddity essence or with actual modal essence.

It is equally possible that she equivocates in all these ways. If her tacit rationale for

P2 is not mistaken in any of these ways (nor in the way criticized in note 8), then I

am unable to guess what that rationale is.

It is inconceivable that Kripke, Lewis, and others who have addressed AR were

all unaware that it has the consequence that an artifact might have had some of its

actually modally essential properties merely modally accidentally. The reason they

had not noticed that AR is inconsistent is that it is consistent. The intended Kripke

model establishes consistency. (See notes 7 and 8.) Leslie’s rationale for rejecting

hTol thus collapses. AR is not merely consistent in T and B modal logics. Its core

theses—Tol, 0Tol ? hTol1, and Ess—reflect metaphysical common sense.

Artifacts, and presumably also material objects of some natural kinds, genuinely

have different properties modally essentially in different possible worlds. The modal

essence of any material artifact genuinely could have been different than it is.

Leslie says that AR runs a gamut, being at once ingenious, influential, based on

confusion, incoherent, and inconsistent (pp. 283–287). As far as I am able to

determine, AR is in fact none of the above. Numerous philosophers who reason with

modality persist in embracing S5 as the presumed propositional logic of

metaphysical modality. Allegiance to S5 modal logic notwithstanding, the axioms

and rules of S5 were not handed down unto us engraved on sacred tablets. That it is

at least logically possible that some de re metaphysical necessities are only

contingently necessary—so that the logic of what might have been is not even as

strong as S4—is little more, but nothing less, than good philosophical sense.
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