Necessitarianism Lost:
Defusing a new argument for modal collapse

ABSTRACT. Hall 2021 gives a rigorous proof of the so-called modal collapse ar-
gument against the principle of sufficient reason (PSR): If PSR is true, then all
propositions are necessary propositions; but not all propositions are necessary; so
PSR is false. I prove that, when we supplement the theory in which he derives the
argument, TSR, with a principle (namely that conjuncts are a sufficient reason for
their conjunction) which very plausibly must accompany any formalization of the
PSR, the resulting theory TSR' is inconsistent. I further prove that, if we sup-
plement TSR™ with a modified conjunction principle and a principle which rules
out the possibility that a proposition p may, along with other propositions, be its
own sufficient reason, the resulting theory TSR** is also inconsistent. Importantly,
this result is reached without use of the PSR. I conclude that we should reject the
assumption of distributivity, which holds that if p is the sufficient reason for some
conjunction A gqg, then p is the sufficient reason for every conjunct ¢g. But without
distributivity, the modal collapse argument fails.

Introduction

There is a famous argument against the principle of sufficient reason (=PSR),
originated by Jonathan Bennett and Peter van Inwagen (in Bennett 1984, 114-118
and van Inwagen 1986, 202-204, respectively) which alleges that the principle leads
to necessitarianism, the doctrine that there are no contingent truths. Here is Sam

Levey’s rendering of it:
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Let C be the conjunction of all contingent truths. Then C itself is
a contingent truth, for no necessary truth can have a contingent
truth as a conjunct. By PSR, there is an explanatory ground G

that is a sufficient reason for C. G entails C and explains C. Is
1
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G itself a contingent truth? If so, then G is in C. But then in
explaining C, G would also explain itself, and no contingent truth
can explain itself. If G is not a contingent truth but a necessary
truth, then because G entails C, it follows that C is a necessary
truth, contrary to hypothesis. So, given PSR, there can be no con-
junction C of all contingent truths. If there is no conjunction C of
all contingent truths, then it must be that there are no contingent
truths. Therefore, PSR entails that there are no contingent truths.

(Levey 2016, 399-400)

Responses to this argument have been varied. Some (e.g. Tomaszewski 2016;
Pruss 2006) find reasons to reject the argument. Somewhat fewer are those who em-
brace the necessitarian consequences (e.g. Della Rocca 2010). Levey’s own response
is to deny that there is a conjunction of all contingent truths, on the grounds that
the concept of “contingent truth” is indefinitely extensible — that is, every collection
of objects satisfying that concept allows one to identify a new object, distinct from
the first ones, which also satisfies it.! (Levey 2016, 402)

But in philosophy’s house there are many mansions, and none of their doors is
forever closed. Recent work has resurrected versions of the van Inwagen-Bennett
argument that purport to succeed in the face of some objections. McDaniel 2019
argues that when rendered in terms of grounding, extant responses to modal collapse
arguments fail. And in a recent paper (Hall 2021), Geoffrey Hall has taken aim at
Sam Levey’s argument and shown rigorously that, given classical non-constructivist

assumptions, the response fails. Necessitarianism is regained.

1. See Amijee 2020, §4 for a canvass and critical appraisal of the van Inwagen-Bennett argument

and responses to it.
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I do not dispute that Hall has offered a rigorous proof of necessitarianism from
his principles. It is rigorous, and it is valid. Instead, I question its soundness. I will
argue here that once one supplements Hall’s premises with an extremely plausible
principle — viz., that conjuncts help explain their conjunction — one can reach a
contradiction. This allows us, I will argue, to diagnose what is wrong about Hall’s
original argument.

Here is the plan of the paper. In §1, I will present the language and the logic in
which Hall formulates his argument, and state his main result. In §2, I will show
that a natural extension of his principles and his logic is formally inconsistent, in the
sense of entailing a formula and its negation. In §3, I show that on another natural
modification of his principles, one can still reach a formal inconsistency. Finally, in
§4, I attempt to diagnose the problem, and argue that one of his assumptions, that

of distributivity, should be rejected.

Section 1. Hall’s argument

Hall’s argument uses a language with the following components (473-5):

e A countable collection of singular propositional variables py, ps,. ..

e A countable collection of plural propositional variables, pp1, ppa,..

e Boolean operators for negation and conjunction, = and A

e A unary modal operator [J for metaphysical necessity

e A universal quantifier V which binds singular propositional variables.

e A universal quantifier also written V which binds plural propositional vari-
ables.

e A binary connective < to formalize “¢ is the sufficient reason for ¢)”, written

as @ < Y
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NECESSITARIANISM LOST: DEFUSING A NEW ARGUMENT FOR MODAL COLLAPSE 4
e A binary connective < to formalize “p is one of the propositions pp;,” written

as p < ppi
e A unary operator A which conjoins plural propositional variables to for-

malize “the conjunction of the propositions that pp;,” written as A pp;

Call this language Lpsr. The usual definitions can be given for —, V, <>, 3, and
¢. Hall abbreviates ¢ A O—p as C'p, encoding the idea of a contingent proposition:
it both is true and can fail to be true. (Hall 2021, 473) Similarly, he abbreviates
dg(q < ¢) as Ey. (473) The PSR is then:

(PSR) Vp(Cp — Ep)

The standard clauses about what constitutes a well-formed formula can be pre-
cisely formulated but don’t concern us here. Hall then puts forward the following

“background logic” consisting of axiom schemata and rules of inference (475):

(A1) Any substitution instance of a propositional tautology is an axiom.
(A2) Yy — p[z/t] where t is a term of appropriate sort free for x in ¢.
(A3) Vz(p — ¥) — (Ve — Vauh)

(A4) Dy = ¥) = (Hp = DY)

(A5)

A5) JqqVp[p < qq <> ¢(p)] where neither p nor ¢q appear free in ¢

(R1) ¢, 0 =t /4
(R2) (¢ = ¢¥) / (¢ — Vao) when x is not free in ¢

(R3) ¢ / Oy
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The background logic, BL, is gotten by taking the closure of A1-A5 under R1-R3.
We then write g ¢ for ¢ € BL.
The principles he lays out are (Hall 2021, 489):

(I) Ypp[d App — Vp(p < pp — Op)]

(T) Ypp[¥p(p < pp — p) = A pp)

(S) ¥p¥a(p < ¢ — O(p — q))

(Ir) Vp(p £ p)
(D) VpVaq[(p < Aqq) = Valg < qq = p < q)]
(F) Vp¥alp < g — (p A q)]

(PSR) Vp(Cp — Ep)

Call the set of all the above principles TSR. Hall then proves the following
THEOREM 1. TSR b5 Vp(p — Op)

In words, that all true propositions are necessarily true is a theorem of TSR under

BL. (Appendix 1)

Section 2. TSR" is Inconsistent

I don’t dispute Hall’s proof. It is valid. The trouble is that by adding a plausible
principle to TSR, the theory becomes inconsistent, where for a theory to be inconsis-
tent in a derivation system in the present sense is for it to prove, in that derivation
system and for some formula ¢, ¢ and —¢. To get there, however, we need a little
extra work.

First consider the extension of Lpgr gotten by letting multiple propositions

taken together constitute a sufficient reason. We do this by adding a clause for a
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113 new connective <*:

114
115 e An (n+1)-ary connective < for every n € N to formalize “¢1, @,..0, are
116 together the minimal sufficient reason for v,” written as ¢1;¢s ... ; 0, < .
117

118 The notion of a “minimal sufficient reason” is straightforward.

119 DEFINITION 1 (Minimal sufficient reason). pp taken together are the minimal

120 sufficient reason for q iff (i) py, pa,..pn taken together are a sufficient reason for q,
121 (40) p1, P2,-Pn - Pm for 1 < m < n aren’t, and (iii) there is no other plurality rr

122 distinct from qq such that the rr fulfills (i) and (ii).?

123 Intuitively a minimal sufficient reason is the “smallest” collection of propositions
124 which constitute a sufficient reason for another one. We call the extension of Lpgr
125 gotten by revising the clause for < Lfgp.

126 We may do the same thing with plural variables and constants: pp taken together
127 are the minimal sufficient reason for q iff p1, ps,..p, taken together are a sufficient
128 reason for q py, po,..pn - Pm for 1 < m < n aren’t. When convenient, I will abbreviate

129 the list pi;po; ... as pp. No change thereby occurs.

130 Now, consider the following principle:

131

132 (C) VpVa(p;q <*pAq)

133

134 where p and ¢ may be atomic or complex propositions. The basic idea behind C

135 is that, in some sense, the conjunction ¢ A 9 is derivative of the conjuncts. That is,

2. The extension to the case where pp is a countably infinite plurality is essentially the same: pp
taken together are the minimal sufficient reason for g iff p1, p2,.-pn--taken together are a sufficient
reason for g and p1, pa,..pp...- pm for m € N aren’t.
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136 it’s explained by them, and not vice versa. The conjunction ¢ A v is true iff both
137 and v are true, but intuitively, it seems like the explanation runs right-to-left. In
138 standard Boolean logic, one doesn’t define the truth of conjuncts in terms of the
139 truth of the conjunction. One instead first assigns truth values to atoms, and then
140 assigns truth values to complex sentences in terms of the truth values of the atoms.
141 This principle, then, is arguably a consequence of natural assumptions of Boolean
142 logic carried over to propositions.
143 This introduction will require new versions of (S), (D), and (F) to fit our new
144 connective. But this does not present insurmountable challenges. One simply adds
145 the relevant modifications to the antecedent of <* along with quantifiers binding
146 those singular propositional variables:

147

s (8%) Vpp¥a(pp <" q = O(App = q))

0 (D%) Vp¥aql(p <" Agq) = Valg < qq = p <" q)]

1s0  (F") VpValp <" ¢ = (p A q)]

151

152 We call the theory gotten by supplementing TSR with C, as well as with the
153 modified versions of (S), (D), and (F) TSR*. Finally, we need the following for this
154 proof:

155

156 (pp) If p is a member of the plurality pp, then bz p < pp

157

158 Its intuitive appeal is fairly evident. It seems an obvious (perhaps analytic) truth
159 about pluralities and their members that we should wish our derivation system to
160 capture. With this in place, we can now prove

161
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THEOREM 2. TSRT is BLT-inconsistent

PROOF. TSR Fg+ (D*), since (D*) € TSRT. Further, {VpVqq[(p <* Aqq) —
Vg(g < q@ — p <* @)]} — (s <* Ass) = (s < ss — s <" s)] is an instance
of (A2), where ss is the plurality whose members are just multiple instances of
s. So by (R2) and (D*) we have TSR Fpi+ (s <* Ass) = (s < ss = r <* s).
Noting that A ss is just s A s, we substitute uniformly and get that TSR™ kg +
[s <* (s As)] — [(s < s5) = (s <" s)]. s <" (sAs) follows from (C*) and (A2)
by (R1), so TSR" b+ s <* (s A's). Since this is true, it follows that TSRT Fg+
(s < ss) — (s <* s), by application of (R1) on s <* (s A's). Since s is among the
ss, an application of (R1) and (pp) gets us that TSRT Fg+ s <* s. But note too
that applying (R1) to the relevant instances of (Ir) and (A2) respectively get us that
TSRT g+ s £* 5. So TSRT g+ s £* s and TSRY g+ s <* s, as we wished to

show. 0

This doesn’t indicate a conflict between (C) and (Ir). All those two would let us
infer is that TSRT by + s <* (s A s), which doesn’t get us the desired contradiction.
Rather it’s the interplay between (C), (Ir), and (D*) which generate the problem.

So we must give up one of them. But which?

Section 3. TSR** is inconsistent

Presumably the defender of Hall’s main argument will not want to give up (D*)
or (Ir), since they're essential parts of the modal collapse argument. But (C) like-
wise seems hard to deny. It certainly seems true that propositional conjuncts are

the sufficient reason for their conjunction. So perhaps what’s needed is a restriction
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of (C) which disallows this argument. We might weaken it, for instance, to the fol-

lowing;:

(C*) VpValp # ¢ — (pig < p A q)]

Call the language which we obtain by adding a binary identity connective which
joins singular and plural propositional variables and constants (but not the one to
the other, in either respect) L74p, and call the theory which results from adding (C*)
to TSR TSR*. This theory is no longer inconsistent, since the proof for THEOREM 2
fails to go through (we no longer have it that TSR™ Fg+ s <* (s A 5)).

Now consider the following principle:

(Ir*) VoVqu .. Vauo[(p =@V .. p = @u) A1+ -3 qn <* D)]

In words, (Ir*) says that no proposition p is among the propositions which
together constitute the minimal sufficient reason for p. This too is a desirable
principle. Intuitively, we want to rule out such partial explanatory circles. To deny
(IR*) would be to assert that there is some proposition which helps explain itself.
This seems like an undesirable result, since the sufficient reason for p should in an
important sense be prior to p (be that temporally, ontologically, logically, etc), and
hence all constituents of the minimal sufficient reason for p should be prior as well.
And if p may be among the propositions which constitute a minimal sufficient reason
for p, then p must in the relevant sense be prior to itself.

We need one final rule of inference to add to our theory, one which governs =:



210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

NECESSITARIANISM LOST: DEFUSING A NEW ARGUMENT FOR MODAL COLLAPSE 10

(=) ~(pea)/ 0#q)

The motivation for this rule is twofold. First, since = is not (necessarily) defin-
able in terms of the primitive connectives, we would like some way of introducing
propositions which contain it. Second, this rule seems obviously to be necessarily
truth-preserving (at least classically, and Hall’s theory is classical). For suppose
that —(p ¢ q) is true. Then p and g are not true together in some model.® Since
this is so, then p and ¢ cannot be identical, as identical propositions are true in all
the same models. Hence, (p # ¢) is true in all the models in which —(p <> ¢) is first
true.*

Let’s write BL= for the logic gotten by adding (=) to BT, TSR* for the theory
gotten from adding (Ir*) to TSR* and taking its closure under BL=. The trouble is

that we now have the following

THEOREM 3. TSR** is BL=-inconsistent.

PROOF. We saw above that

(1) TSR*™ Fgi— (D).

We may obtain the formula (p;q <*pAq) = [(r=pVr=gq) = p;q <*r| from

(D) and (A2) by an application of (R1), so

3. See Hall 2021, Appendix 2 for the semantics of his theory.

4. The converse does not hold. Take p to be s — s and g to be r — (s — 7). Then clearly p # ¢
is true, but —(p < ¢) is not.
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(2) TSR* bpi= (p;g <*pAq) = [(r=pVr=gq) = pqg< 7]’

Further, we can obtain the formula p # ¢ — (p;q¢ <* p A q) from (C*) and (A2)

by an application of (R1), so

(3) TSR™ bp= p # ¢ = (p;¢ <* P A q).

Noting that [(p — q) A (¢ = )] = (p — 7) is a tautology of propositional logic,

by (A1) we have that

(4) TSR o= {[p #q = (g <" pAQIAN[pig<"pAg—= (PAgAQI} = [p #

q— (pAgAq).

Note further that we can obtain the following from (A2) and the modified version

of (F) by an application of (R1):

(5) TSR™ be- p;q <* pAG— (DA GAQ)

And now, since we have (3) and (5), we may conclude that:

(6) TSR b= [p £ q— (g <*PAQIAlp;g <*pAg— (pAgAq)°

5. Again, technically I am eliding a step, as there is no principle that lets me uniformly substitute

some disjunction of identities whenever I see p < pp. But, again, I think this is unproblematic, as
it seems obviously true that if p is among pp then p is identical to one of the (non-set-theoretic)
members of pp.

6. Again I am making an assumption that is not explicitly stated in Hall’s text, but I don’t
think that this is problematic either. If a theory which extends basic classical quantified logic
proves both conjuncts, surely it proves their conjunction.
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255 Now since we have the formula in (6), we use (R1) on it and on the formula in
256 (4) to obtain that:
257
258 (7) TSR™ Fp=p #q— (P A g A Q)
259
260 Since (pAgAq) — (p/Aq) is a tautology of propositional logic, we have by (A1) that
261
262 (8) TSR™ b= (pAgAq) — (pAQ)
263
264 And since [(p = ¢) A (¢ = 1)] = (p — r) is likewise a tautology of propositional
265 logic, we have by (A1) that
266
267 (9) TSR™ b= [(p # ¢ = (PAGAQD) A ((PAGAG) = (PAQ)] = (p # ¢ = (PAg))
268
269 Since we have (7) and (8), we have the following:
270
271 (10) TSR be= p £ q— (DAGAQIA[(pAgAq) — (A Q)]
272
273 Now we obtain, by using (R1) on the formulae in (9) and (2), that
274
275 (11) TSR™ Fgi=p # q¢ = (p A q)
276
277 Since (p A q) — p and [(p — q) A (¢ = r)] = (¢ — r) are tautologies of propo-

278 sitional logic, by (A1), the formulae in (10) and (11), and repeated applications of

7. Again I make the same assumption that I did to get to (6), and again I think it’s unproblem-
atic.
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(R1) we have that:

(12) TSR™ bg= p # q — p.

Note that, since we obtained the instances of p and ¢ by (A2), the choice of p

and ¢ was arbitrary. Suppose then that p is » V —r, and ¢ is =p. Note that p is a

propositional tautology, so ¢ is a contradiction. So by (A1), we have

(13) TSR*™ Fg= —(p > q)

since the negation of a contradiction, which under these definitions p < ¢ is, is

a tautology. Using (=) on (14) yields that

Using (R1) on (14) and (12), we obtain that

(15) TSR** l_BL: P

which is no surprise. But since p and ¢ were arbitrary, if we let ¢ be » V —r and

p be —q instead, we also have

(16) TSR** l_BL: —-q

Which, substituting for p and ¢ appropriately in each successive stage, gives us
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(17) TSR** l_BL: T \/ -r

and

(18) TSR** l_BL: _\(7’ V _\7”)

So TSR** is inconsistent, as we wished to show.

Section 4. What to give up

The proponent of the modal collapse argument intends to make the adherent of
the PSR renounce (or modify) it by showing that it leads to unpalatable results.
Likewise, I aim to make the defender of Hall’s modal collapse argument give up one
of their premises by showing that they lead to an inconsistency. But which should

they give up?

Subsection 4.1. TSR*. Recall that TSR* is TSR with a supplementation in the
language and principles. So, in order to evade inconsistency, a proponent of TSR™
must either reject the supplemented language or reject the supplementary principle,
(C). Rejecting the supplemented language, £f¢p, seems to be difficult to do. Either
one would do so for purely ad hoc reasons (“it defuses the argument”), or one would
have to show something amiss with the concept that <* is intended to regiment.

Perhaps one may do so. Perhaps there is no unique minimal sufficient reason for
a proposition, but instead several. Does that afford the defender of this argument
the escape they need?

I don’t think so. Nothing in the argument relies on there being a unigue minimal

sufficient reason for some proposition, only that there be some minimal sufficient
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330 reason. We would then reformulate the clause for <* by simply dropping condition
331 (iii) and allowing other pluralities to satisfy (i) and (ii).
332 Denying the supplementary principle (C*) seems the most plausible way out of
333 the argument. For, when coupled with (F*), it entails that arbitrary conjunctions
334 exist.®. In other words, we have the following

335

336 THEOREM 4. TSR g+ p A ¢ for any p and q.

337

338 PROOF. By an application of (R1) on an instance of (A2) and (C), we have that
339

340 (1) TSR Fgir p;g <*pAgq

341

342 Further, by an application of (R1) on an instance of (A1) and (F), we have that
343

344 (2) TSRY Fpes pig <" (pAq) = [(PAG) A (PAG)]

345

346 And by an application of (R1) on the formulae in (1) and (2), we have that

347

348 (3) TSRY Faer (DA Q) A(pAQ)

349

350 Finally, noting that [(p A¢) A (p A q)] — (p A q) is an instance of a propositional
351 tautology, we have, by an application of (A1) on an instance of (A1) and the formula
352 in (3), that

353

8. Thanks to [redacted] for pointing this out to me.
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(4) TSR Fgr pA g

just as we wished to show. 0

Even worse, we have the following

COROLLARY 1. TSR' is inconsistent.

PROOF. Almost immediate from THEOREM 3. Since TSR' kgt p A ¢, and
(p A q) — p is a tautology of propositional logic, we have that TSR g + p for any
p whatever by (R1) on the result of THEOREM 3 and (A1). In particular this means
that TSRT kg + r and TSRT b+ —r for some (indeed any) proposition r. So, TSR*

is BLT-inconsistent. O

This motivates a rejection of (C*). Or at least it is meant to. Since this result is
generated by both (C) and (F), what it really motivates is a rejection of one or the
other of these principles. But I think that there are considerations that tell against

accepting (F*) in the first place. Take for instance the sentence

(*) That there are finitely many primes is the sufficient reason that Euclid’s

theorem is false.

It seems to me perfectly reasonable to say that this sentence is true as stated,
even though its translation under (F*) it must be false. So much the worse for (F*),
says I. It seems both perfectly intelligible and actually true for two propositions
to stand in the sufficient reason relation without either actually existing. Perhaps,

one might say, facts about the sufficient reason relation between propositions may



379

380

381

382

383

384

385

386

387

388

389

390

301

392

393

394

395

396

397

398

399

400

401

402

403

NECESSITARIANISM LOST: DEFUSING A NEW ARGUMENT FOR MODAL COLLAPSE 17
obtain without the embedded propositions existing. By analogy, the disjunctive
proposition p V —p is both true and exists, but since p exists, —p can’t (or vice
versa). So a proposition may exist or be true without at least one of its component
propositions existing.

Indeed, we may have the extreme case where neither embedded proposition is
true but the larger one is true (or exists). Consider the complex proposition (p A
—p) — (pA—p). This is true — indeed, necessarily true. But both the antecedent and
the consequent are false. So we may have a true (or existent) complex proposition
where the embedded propositions are not true (or do not exist).

This is a proof of concept. Any further objection which says that factivity is
required for sufficient reason, then, must turn on the specific meaning of sufficient
reason rather than general concerns about true (or existent) propositions being
composed of false (or non-existent) ones. The issue that anyone who rejects (F*)
must confront, instead, is how to secure that a contingent proposition cannot have
as its sufficient reason a necessary proposition. This is because it follows pretty
quickly in TSR™ (because of (S*)) that if a proposition is necessary, any proposition
which it is the sufficient reason of must also be necessary.” But this differs from the
rejection of necessitarianism generated by avoiding modal collapse.

At this point, then, I think one may plausibly assume that (F*) is false indepen-
dently of THEOREMS 2 AND 3. This of course doesn’t show that (C*) is true, but
since we have independent reasons for thinking (C) is true, it motivates choosing (C)

over (F).

Subsection 4.2. TSR=. Still, perhaps the defender of modal collapse will reject
(C) anyway. But, recall, we have shown what happens even when one adopts a

deflated version of it, (C*). Further, we have the following adaptation of THEOREM

9. One might fix this by adopting a polymodal version of TSRT, where the modality in (A4)

differs from that in (I*) and (S*).
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THEOREM 5. TSR~ Fp= p A ¢ for any distinct p and gq.

PROOF. By an application of (R1) on an instance of (A2) and (C*), we have that

(1) TSR™ b= (p # q) = (g <" P A Q)

Since {[(p # q¢) = (p; a4 <* PAQ)|A[(p; ¢ <* pAg) — (pAQ)]} = [(p # @) — (PAQ)]

is an instance of a propositional tautology, we have

(2) TSR™ b= {[(p # @) = e < pAQIN (g <" pAq) = (PAQI} — [(p #

q) = (PN q)]

By an application of (R1) on an instance of (A2) and (F), we have that

And since BL™ is an extension of classical propositional logic, we have that

(4) TSR= Fg= [(p# @) = g <" pAQI A [(p:ig < pAq) = (PAq)]

So now, by an application of (R1) on the formulae in (2) and (4), we have that

(5) TSR™ Fe= (p # q) = (PN q)
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So TSR~ Fp= p A q for any distinct p and ¢, as we wished to show.

And then, of course, we have the following

COROLLARY 2. TSR' is inconsistent.

PRrooOF. This is proved exactly how we proved Corollary 1, except from THEO-
REM 5.

O

So again, we have a conflict between (F*) and (C*). So to hold onto the argument,
it seems, the defender of modal collapse will need to reject any conjunctive principle.

This seems a heavy price to pay.

Section 5. Revising (F)

Or is it? Perhaps we can revise (F*) in a way that allows us to keep some
conjunctive principle while still allowing the defender of modal collapse to retain
their argument. For, recall, (F*) played an essential part in generating the modal
collapse argument.

The problem with (F) was that it seemed to violate intuitions about the rela-
tionship between propositions which are false (or that don’t exist). But perhaps the
defender of modal collapse can accept this, and instead put forward a revised notion
of the sufficient reason relation, an essentially factive one. In other words, we add

to Lpgp the following defined connective:
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e An (n+1)-ary connective <% for every n € N to formalize “p1, ©s,..0,, are

together the minimal factive sufficient reason for v,” written as p1; o ... 0, <

1, and given the definition ¢1;ps...;0, < ¥ = (p1;00...;00 <* ¥) A
(Awi A)™°

In other words, the s taken together are the minimal factive sufficient rea-
son for 1 just in case they’re the minimal sufficient reason for ¢) and all of them
are true (or exist). The resulting language is no more expressive than L3¢y, since
the new connective is defined in terms of ones already used in L545. We then drop

(F) entirely from all versions of (TSR) and replace all instances of <* with <*', like so:

(17) YpplO A pp — ¥p(p < pp — Op)]
(T) Vpp[Vp(p < pp — p) = A D)
(s7) Vpva(p <" ¢ = O(p — q))
(1r") p(p £7 p)
(D") Yp¥aql(p <" Aaq) — Va(g < ag — p <" q)]
(PSRF) VWp[Cp — 3q(q <" p)]

Call the resulting theory TSRY. A defender of modal collapse might then think
to give a version of Hall’s argument that is almost identical to the original, except
that all instances of <* are replaced with <. This may be true. But then it is
incumbent upon such a defender to produce such a proof.

Notice that now (Ir) becomes a bit odd. It could be true with a reflexive
sufficient reason loop, provided that one of the two propositions at least was not

true (did not exist). This seems like a failure to capture what (Ir’") was supposed to

10. Again, thanks to [redacted] for suggesting this to me.

F
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capture. Still, one could simply retreat back to (Ir*) and give up the modification.

That should work just as well.

Section 6. Reconsidering (D)

But darker stormclouds loom. If we write out (D) in terms only of <*, we get

the following:

(D7) Vpvaq([(p <* ANaa) A (Aag Ap)] — Vafa < aq — [(p <* @) A (g Ap)]})

What’s wrong here? The issue is that this may be true for reasons having nothing
to do with the relationship of sufficient reason. Suppose, for instance, that A ¢g and
p are both true (or exist), but that p is not the minimal sufficient reason for A g.
Then (D) is true. What I mean to say here is that this is not a principle whose truth
turns on what it means to be a sufficient reason. To see this again, suppose instead
that <* were reversed. In other words, suppose that the proposition(s) on the right
hand side were the sufficient reason for the proposition(s) on the left hand side.
Then the conditional may still be true under the circumstances described above. In
fact, suppose we had a class of models where no relation of minimal sufficient reason
obtained between any of the propositions in any domain. Call this a Cthulhu-class:
In these models, just happen, without any connection, thyme, or reason. Then (D)
would be true in every world in every domain of every model in that class, since the
antecedent of that conditional is false.

This is a problem, and it also infects the original, unmodified (D). We would like
it to say something about the relation of sufficient reason — that is, to characterize
it — and hence be false when there is no such relation. But as we have seen, in

every model in which there is no such relation it is true. This makes it informative,
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perhaps, but not informative about the relation of sufficient reason. If it tells us
anything about sufficient reasons, it seems like it only does so accidentally.

It may also be false in a wide range of worlds for reasons having nothing to do
with the relation of sufficient reason, or the PSR. Consider the class of worlds which

fulfill the following conditions:

e There are countably infinitely many propositions ..p_s, p_1, po, p1, P2,.-which
are true (exist) at w.

e For each proposition p,, n € Z, p,_1 <* pn

Note that, for arbitrary conjunctions of these p;, the conjunction is explained by
its conjuncts, per (C*). Call worlds like this Hume-worlds. In these worlds, (PSRY)
is true: every proposition at these worlds is explained by some minimal sufficient
reason, even conjunctions over all the propositions per (CF ). So every proposition
has a sufficient reason. The antecedent of (D), then, is satisfied: the conjunction
/\ qq has a minimal sufficient reason, and both the conjunction and that sufficient
reason exist (since the minimal sufficient reason is just all the conjuncts). But the
consequent is false: If ¢ is among the conjuncts of A, then by (Ir*) p cannot figure
in its own minimal sufficient reason, and hence the conjunction in the consequent is
false.

So it seems that there are issues with (D): In many cases it seems to be true or
false in ways that don’t tell us much about the relation of sufficient reason. But by
itself, this may not be as important an objection. Thankfully, however, that doesn’t

end the trouble with (D). We also have potential counterexamples.'* Consider for

11. The following sort of example emerged from a discussion with [redacted], whom I would like

to thank. Any errors or infelicities in the counterexample are, of course, his fault and his fault
alone.
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instance p, the proposition which expresses that I have a gene that determines my
melanin content, and the proposition ¢ which expresses the fact that all the necessary
and sufficient conditions for someone who has that melanin content to get sunburnt

t.12 And consider too the proposition s which expresses

in a particular way are me
that I got sunburnt, and the proposition r which expresses my melanin content.
Then clearly p,q <* r A's. But note that p,q <* r is false: this is not the minimal
sufficient reason for me having that melanin content. That’s just p. But if some
suitably modified version of (D) is true, then p, ¢ <* s would be true. So — I conclude
— that suitably modified version of (D) is false.

The general structure of the counterexample is this. Suppose that r has p for a
minimal sufficient reason, and s has r and ¢ for a minimal sufficient reason. Then

in general we will have p;q <* r A's, but not p; ¢ <* r. This can be represented by

the following graph:

N /

ST

N/

SAT

The conditions on this graph are as follows:

e If ¢ lies within the transitive closure of p, then p is part of the minimal

sufficient reason for q.

12. T do not here assume that genes do determine one’s melanin content, only that they may.

If you like, insert a proposition expressing that all the necessary and sufficient conditions for my
having that phenotype, be they genetic, environmental, or otherwise, are met.
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® Py, ..p, are the minimal sufficient reason for ¢ iff you can reach ¢ from each
pm by a directed walk and there are no other nodes that you can reach ¢

by a directed walk from which cross ¢,,.

Thus in this graph, p and q together are the minimal sufficient reason for s A r,
since the node for s A r lies within the transitive closure of each. But together they
are not for r, since r doesn’t lie within the transitive closure of q.

Notice too that even if we relax the second condition and allow for directed walks
which do pass members of the minimal sufficient reason, we will still have a problem.
According to this graph, we would have p; ¢;7; s < rAs. But of course p; ¢; ;5 < r
is false, because of (Ir’"). Further, this counterexample is not generated using (C)
— in fact, it is one in which (C) is false, since s and r are not together the minimal
sufficient reason for s A r. Because of this, the defender of (D) or its progeny can’t
reply by denying (C). While I am committed to (C)’s actual truth, I don’t need to
be so committed in general to generate this counterexample. It works given just the
premises that the defender of Hall’s argument would accept.®

So we can use this structure to generate a potentially limitless number of coun-
terexamples. Suppose, for instance, p expresses the proposition that a mad scientist
turned on an electrode in my brain that determines me to look for a sandwich, r
the proposition that I looked for a sandwich, ¢ the proposition that there was a
sandwich in the refrigerator, and s the proposition that I ate the sandwich. Then
while the propositions that the mad scientist turned on the electrode and that there
was a sandwich in the refrigerator taken together are a minimal sufficient reason for
M‘c alternately define the notion of an immediate minimal sufficient reason, in which
only those propositions which immediately provide the minimal sufficient reason for some propo-
sition are involved. This would pair up with the notion of an extended minimal sufficient reason,

in which all propositions lying within the inverse transitive closure of some proposition’s graph (as
above) enter into its sufficient reason.
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the conjunctive proposition that I both looked for and ate a sandwich, they aren’t a
minimal sufficient reason for the proposition that I looked for a sandwich. Whether
or not this or the sunburn example are actual counterexamples, in the sense of ac-
tually obtaining, doesn’t matter much. All that matters is that whenever we have
an explanatory structure like that of the graph, (D*) is false. A

Things get worse. There is of course a counterpart of THEOREM 2 for (D),

namely that

THEOREM 6. (D), (CT), (Ir") g L

PROOF. Suppose (DY), (CF), (Ir") kg p and (DF), (CF), (1xF) g ¢ for p # q.
In fact take p to be (D) and ¢ to be (CF). Then (DF), (), (Irf) Fg p A ¢, and
(D), (¢F), (1rf) Fa p,q < p A q. Then it follows, using (pp), that (D¥), (CF),
(Ir) b p < qq, where qq is just the plurality consisting of p and ¢. And from that
it follows that (D), (CF), (Ir") tp p, ¢ < p. But by (Irf), it follows that (D),

(€, (Ir") Fa p,q £ p. So (DY), (CF), (IrF) kg L, as we wished to show. [

So (DF), (¢, and (Ir’) are inconsistent . Which do we give up? Since I
have given independent arguments for (Cf') and (Irf"), and multiple independent

arguments against (D), my suggestion that we should give up (D). Lay it to rest.

Concluding Remarks

I've argued in this paper that the assumptions of Hall’s arguments (and hence
of any modal collapse argument which uses similar ones) generate an inconsistency
when combined with another extremely plausible principle. Further, certain of the
original principles, while initially plausible, suffer from potentially fatal problems.

This should tell us that there is something wrong with them.
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Now this obviously doesn’t show that PSR is true. It may just be that certain
propositions fail to have any sufficient reason whatever. Perhaps, for example, some
indeterministic interpretation of quantum mechanics is correct, and (assuming the
PSR requires determinism) hence the PSR is false. But what I hope to have shown
is that it is difficult to maintain that it is false because of modal collapse arguments

like Hall’s. Necessitarianism is lost, and contingency regained.
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