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Abstract: Slot theory, as | use the term, is the view {iathere exist such entities asgument
places or ‘slots’, in universals, and that (ii) a unigel u is n-adic if and only if there are n slots in
u. | argue that those who take properties andioelatto be abundant, fine-grained, non-set-
theoretical entities face pressure to be slot ihtorl note that slots permit a natural accourthef
notion of adicy. | then consider a series of ‘dlee’ accounts of that notion and argue that edich o
them has significant drawbacks.

1. Introduction
| am attracted to a pair of theses about univer€aie of them is popular, though controversial.
The other is rarely discussed, so its popularityaigl to gauge. The popular thesis is

Platonism: Properties and relations are abstract (non-dpatiporal) entities and are not
sets or ordered sequences. They are abundang setise that almdstvery open
sentence expresses one, and they are hyperintalgimividuated, in the sense that
necessarily equivalent properties and relationsaneetimes non-identical. (Being a

triangle+ being a trilatera) There are haecceitistic properties and relat{baig

Socratesind_being introduced to Socrates,liiere are uninstantiated properties and

relations (being a golden mounta@nd having given a golden mountai, @nd there are

necessarily uninstantiated properties and relajpemg a round squasnd_being both

larger and smaller thaf)

The other thesis is
Slot Theory: There are such things as argument places, ds"sio universals; in

particular, for any universal u and number n, o-&dic if and only if there are n slots in

1 ‘Almost’ to avoid a commitment to such universassbeing a thing that does not instantiate itself

% See, e.g., van Inwagen (2006) for a defense siibiv. van Inwagen uses ‘platonism’ for the weaker
thesis that there are some abstract objects. Howeeargues not merely for that weak view but &so
the stronger view that | am calling ‘Platonism’h@t Platonists (give or take a bit) include Beél€82),
Carmichael (2009), Horwich (1998), Jubien (1997 2009), Menzel (1993), Wetzel (2009), and Zalta
(1988).




u. Slots are presumabdyostractentities, and they are perhap#ologically dependent

upon the universals that host thebat this does not entail thitere are no such things
In this chapter | note that slots are invoked Imataural account of the notion of thdicyof a
universal: for a universal to be n-adic just isifdo have exactly n slots in it. | then consider
series of ‘slot-free’ accounts of adicy and archag each of them has significant drawbacks, at
least given a sufficiently abundant ontology of éyptensionally individuated universals. For
those of us who accept such a theory of univertatsis a prima facie motivation for realism
about slots.

My goal, then, is limited: it's to show that slbiebry has a certain virtue, one that has so
far gone unmentioned and perhaps unnoticed. | dayto tally up all the virtues and vices of
slot theory and argue that former outweigh theetatt

The plan is as follows. In Section 2 | briefly diss a direct argument for slots, along the
lines of familiar arguments for numbers, propertieses, fictional characters, and so on. Section
3, which constitutes the bulk of the paper, develpess direct argument: it presents an account
of adicy in terms of slots and goes on it criticilze ten most natural slot-free accounts. Section 4
responds to an objection to slot theory — naméby, it's in tension with the existence of

multigrade universals.

2. Explicit quantification over slots
Here is one very simple and direct route to slebtl. In discourse about properties and relations,
we often speak as if we believed in slots. We miglyt that there are three argument places in the
relation of being between, two argument placesénrelation of loving, and just one in the
property of roundness. On its face, such talk tslogically committing. The relevant sentences
seem to express propositions that entail that shatt. Cast as an argument, the thought goes like
this:

% Many philosophers apparently find slot theory naltand put it to work in a larger theoretical atas,
though typically without stopping to spell out théverse effects of rejecting slots. See my (fonthiog),
Jeffrey King (2007: 41), Thomas McKay (2006: 13hdéew Newman (2002: 148), Byeong-Uk Yi (1999:
168 ff.), Chris Swoyer (1998: 302), David Armstrofi®97: 121), Christopher Menzel (1993: 82), Edward
Zalta (1988: 52), Timothy Williamson (1985: 257hdaespecially Mark Crimmins (1992: 99-140) and
Reinhardt Grossmann (1983: 200), (1992: 57). (Ciimsraccepts both slots — which he calls ‘arguments’
in universals, and associated entities that ha talles’ in propositions.)

In ‘Propositions: what they are and how they mgafa56: 286, originally published in 1919)
Russell speaks of positions in facts, and in ‘CoamgbThoughts’ (1984: 398-399, originally published
1923), Frege speaks of positions in senses. Pawitlo(1998: 91) speaks of positionsgropositional
structures(which he apparently takes to ®& generisabstract entities). Linda Wetzel (2009: 134) atsep
even suchsui generisabstract entities gdaces in flag typeée.g., the position in the flag type Old Glory
occupied by the third red stripe from the bottom).



D There are three slots in the relation of diatween.
(2) Therefore, there are slots.
Thus, at first glance, we have an analogy betweeargument for slots on the one hand and

familiar arguments for numbers, properties, hadesl fictional characters, on the other.

Numbers Properties Holes Fictional Characters

There are prime There are properties There are remarkably | There are characters in some nineteenth

numbers. that you and | share. many holes in this century novels who are presented with a
piece [of Gruyere] greater wealth of physical detail than is any
(Lewis and Lewis character in any eighteenth-century novel (van
1970: 206). Inwagen 2001: 43).

Therefore, there are Therefore, there are Therefore, there are Therefore, there are characters.

numbers (Schaffer properties. (Schaffer holes.

2009: 357) 2009: 358)

As far as | am aware, however, no one has advaartadgument of this sort for slots. A frequent
assumption, | suspect, is that any apparent congmitto slots can be ‘paraphrased away’ much
more easily than can commitment to holes, fictiatracters, and the like.

The opponent of slots can say that what's obvieumt that (1) isrue, but rather that

it’s ‘in the vicinity’ of a truth, and that it’s Weer-with-respect-to-truth than such sentences as

(©)) There is exactly one slot in the relation ohlgebetween;

1 at least gestures in the direction of a truthenghs (3) does not even do that. In particular, the

opponent of slots can say that (1), though falesfuges in the direction of
(1*)  The relation of being between is triadic,
which is true (and does not entail (2)), whereagé3tures in the direction of
(3*)  The relation of being between is monadic,
which is also false. Thus one can respect the Mwofact that (1) is better than (3) without
incurring any commitment to (2) or existence otsléurther, it's hard to see what is lost when

the friend of universals drops ontically-loaded-¢édk in favor of ontically-less-loaded adicy

talk. When we do indulge in slot-talk, its only puse seems to be that of specifying — in a



picturesque and perhaps metaphorical way — the afligniversals. This suggests that any
Moorean truths that can be expressed or gestuvatddoy sentences that explicitly quantify
over slots can also be expressed by sentencessthaidicy predicates and do not explicitly
guantify over slots. So, anyway, the opponentatsslvill be inclined to argue. (Presumably the
arguments for numbers, properties, holes, andfiaticharacters cannot be dealt with quite so

easily, since satisfying paraphrases of their pgemare harder to formulate.)

3. Accounts of Adicy
The above argument for slots takes, as its staptimgt, a sentence that explicitly quantifies over
slots. This limits its appeal. There are Platonigte are antecedently skeptical of slots and who
exhibit no tendency to accept such sentences ifirtiglace. Other things being equal, a better
strategy would be to start with something closeéhtcore of Platonism, acceptable even to
skeptics about slots, and argue that this genepa¢ssure toward slots.

I think that certain facts about adicy fit the b#lome universals are monadic, others are
dyadic, still others are triadic, and so on. Thase related facts lie at the heart of any form of
realism about universals, not merely the Platosisktreme realisthWhat is it for a universal to
be, say, dyadic? As | mentioned earlier, the $lebtist will find it natural to answer: for a
universal u to be dyadic is for there to be exattly slots in u and, more generally, for a
universal u to be n-adic for there to be exactyyats in u.

If we could show that this is tHeestanswer to the question, we would have a promising
new argument for slot theory. | won't attempt afythso ambitious. What | will do is argue that
the leading slot-free answers have some signifieartd heretofore unmentioned — drawbacks,

which the slot theorist’s answer avoids. | leaveweighing of costs and benefits to others.

3.1 First slot-free account: fundamental one-placadicy predicates
One can give an account of something without gieingnalysis. Accordingly, the first slot-free
account takes ‘is dyadic’ to be a primitive oneegl@redicate that expresses a fundamental,
unanalyzable property, being dyadRarallel treatment is given to ‘is monadic’, tigdic’, and

SO on.

* Thanks to Ted Sider for suggesting that | frangeisisue this way.



This avoids any commitment to slots, but it fadesé problems First, it leads to an
unwelcome inflation of our ideology. We get a nammdamental adicy predicate for each number
that specifies the adicy of a universal. Seconapjftarently prevents us from offering any
explanation of the fact that necessarily, for aniversal u, if u is monadic then it is not dyadic.
Without an analysis of the relevant properties saem forced to accept all such incompatibility
facts as brute.

Third, the present account makes it a completeenysthy ourpredicatedor adicy
properties incorporate number prefixes such as *mayi, ‘tri’ and so on. To borrow some
language from Sider (which he uses in the contertaking a different point), the prefix ‘dy’
would besemantically inertn ‘dyadic’, “like the occurrence of ‘nine’ in ‘cane’™ (2009: 389-

90). Given the fundamentality and unanalyzabilityhe relevant properties, we might just as
well have coined a bunch of syntactically simpledicates (‘blorgs’, ‘fooms’, ‘kibs’, . . .) for
those properties! Relatedly, in the case of cedpjparent truths about adicy that are not simple
ascriptions of determinate adicy properties, tles@nt account leaves us with no way even to
expresghese truths. For example:

(4) The number that specifies the adicy of loviegiieater than the number that

specifies the adicy of being triangular.

(5) The number that specifies the adicy of loviagdgual to the number of characters

in the paper ‘Holes'.

(6) For any u, x, and n, if x is an ordered n-tugohel x instantiates u, then u is n-adic.

@) For any u, x, and n, if x is an ordered n-tugohel there is an atomic proposition

that predicates u of thé'item in x, . . ., and the nth item in x, in thatder, then

u is n-adic.
The fundamental language of the first account thetuone-place predicates for determinate
adicies (‘is monadic’, ‘is dyadic’, . . .). Thusdan be used to formulate sentences like ‘if u is
monadic, then it is not dyadic’. But that languadges not include any two-place predicate such
as ‘__ specifies the adicy of . . . or *. . . is-adic’ that are satisfied by ordered pairs whose
members are universals and numbers. And there t@pgear to be any satisfactory way to
define these predicates in terms of the fundaméamgluage of the first account. Thus the first
account is left with no way to express (4) — (BrHaps the friend of the first account can bite the
bullet on (4) and (5). They may not seem especialiggamental, and they don’t obviously do

work in a Platonist theory of universals. But (6H47) do seem relatively fundamental and most

® These three problems are analogous to those féwngprresponding account of perforatedness
properties in Lewis and Lewis (1970).



Platonists presumably will see them as doing work theory of universals. At least in some
cases, the reason why there is no propositiorptiealicates a certain universal u of some things
in a certain order, is théte adicy of the universal rules it odto make this style of explanation
explicit, we need (7) and its association of nurahbweith adicy properties. | suspect that similar
remarks apply to (6).

The slot theorist has none of these problems. Gomzethe first, his account invokes
just one distinctively ‘adicy-related’ piece of flmmental ideology: the two-place predicate ‘is a
slot in’. Each one-place adicy predicate gets @efim terms of ‘is a slot in’ together with further
general purpose fundamental ideology that evergaineady employs: ‘u is monadic’ gets defined
as ‘there is exactly one slot in u’, ‘u is dyadss ‘there are exactly two slots in u’ and, more
generally, ‘u is n-adic’ as ‘there are exactly otslin u’. (Alternatively, the slot theorist might
define ‘u is n-adic’ as ‘n numbers the slots irouas ‘n is the cardinality of the set {x: x islats
in u}.) Concerning thesecondproblem, the slot theorist sees each of the raleva
‘incompatibility facts’ as an instance of the fallmg general schema, already accepted by
everyone on independent grounds:

necessarily, for any u, any n, and any n*#hf then if there are exactly n entities that

R u, it's not the case that there are exactly rtities that R u.
Finally, concerning the third problem, the numbefiges in ‘monadic’, ‘dyadic’, etc., are
obviously not semantically inert for the slot thisgrrather, they have the same numerical content
in those words as they do elsewhere. And the Iséairist's language, with its fundamental ‘is a
slot in’ predicate, permits natural definitions' of specifies the adicy of .. .” and ‘. . . is adic’,

which allow him to express (6) and (7) more or l@ssvritten.

3.2 Second slot-free account: a primitive two-placspecifies-the-adicy-of’ predicate
A second strategy for the opponent of slots isket__ specifies the adicy of . . .’ or *. . _is-
adic’ as primitive and fundamental, rather thaib@sg analyzed in terms of ‘is a slot in’. Again
we avoid any commitment to slots, and this timeagenomize on fundamental adicy predicates,
making do with just one (‘__ specifies the adicy of’) where the first account required a great
many (‘is monadic’, ‘is dyadic’, ‘is triadic’, ..). Moreover, the friend of the second account can
express (4) — (7) in his fundamental languagegastasily as the slot theorist can. The key
feature of those sentences is just that they tse-place adicy predicate expressing a relation
that holds between universals and numbers. Thendemxcount is tailor-made for these

sentences. This account faces two potential prablefrits own, however.



3.2.1 First problem: brute facts

Advocates of the second account will apparentlfobeed to take it as a brute fact that

(8) necessarilyxvyVvz[(x specifies the adicy of z and y specifies tewnof z) >

x=y]
and that

9) necessarilyyxvy[x specifies the adicy of  x is a cardinal number].

According to (8), nothing can have its adicy sgediby more than one thing. (Or, if you like,
nothing can bear the adicifyinglation to more than one thing.) According tg (B¥ only
entities that can specify the adicies of thingscarelinal numbers. (In other words, nothing can
bear the adicifyingelation to anything but a cardinal number.) Thwsile there might be a
universal whose adicy is specified by 6 or engrthere couldn’t be a universal whose adicy is
specified by 2.5z, or the Eiffel Tower.

If, as the slot theorist is free to claim, the gdif a universal is just the number of slots
in the universal, then (8) and (9) are easy toarpln speaking of the number of slots in a
universal, we are speaking of the cardinality ef ¢kt of those slots, and itiglependently
known that, necessarily, each set has only onenadity (thus explaining (8)), and that,

necessarily, only cardinal numbers can be cardieslof sets (thus explaining (9)Everyone —

® Alternatively, the slot theorist is free to avaidk of sets and instead paraphrase ‘there areslivts in
loving' in plural terms, as ‘2 numbers the slots in layirin that case, he could explain (8) by appedht
general principle that (8*) necessarily, for anyagy z, and any X, if y numbers X and z numberth¥n
y=z, and he could explain (9) by appeal to the gargrinciple that (9*) necessarily, for any y aaay X,

if y numbers X, then y is a cardinal number.

Raul Saucedo has suggested a potential counteréxanhis latter principle, (9*%). Yesterday |
ran exactly 1.5 miles. So 1.5 numbers the mileslthen yesterday. But 1.5 is not a cardinal numtbrer
response, | want to suggest that the sentence

(R) 1.5 numbers the miles that | ran yesterday
is either false or irrelevant to (9*). On a readihgt makes it relevant to (9%), (R) entails

(R.1) 3IX[1.5 numbers X & the miles that | ran yesterda)X]+

where ‘=" expresses plural identity. But (R.1)ngplausible. Surely it is not the case that theeesame
things such that 1.5 numbers them. (If 1.5 numtie¥m, then there is more than one of them, butifewe
than two of them. If there is more than one of théran

(R.2)  3Ixy3xyXy is one of them & xis one of them & ¥£x5],
but if there are fewer than two of them, then

(R.3)  —dx33x,x; is one of them & xis one of them & ¥£x],

which contradicts (R.2). There may be a readingvbith (R) is true, but on such a reading (R) is fus
stilted variant of ‘I ran 1.5 miles yesterday’, whj | take it, attributes a certain determinategtan
property, denoted by ‘1.5 miles’ to my run. So ustieod, it does not entail (R.1) or generate a
counterexample to (9%).



slot theorists and their opponents alikalreadyaccepts these latter necessities, so, although the
may be brute, the slot theorist is at no disadgntas-a-vis his opponent in appealing to them.
On the other hand, if ‘specifies the adicy of' imflamental and sentences like ‘2
specifies the adicy of loving’ incur no commitmeatslots, then the foregoing explanation is no
longer available. Why thezpuldn’t more than one thing specify the adicy of a giveiversal?
And why couldn’'tthe Eiffel Tower om specify the adicy of a universal? As far as | tdh the
friend of the second account strategy has no answdrmust take the facts in question as rock-
bottom, admitting of no explanation at all. Wher#asslot theorist derives (8) and (9) from
necessities that everyone already accepts, theneppof slots (if he opts for the second account)
sees (8) and (9) aslditional brute necessities. This is not an automatic digfoqradion, but
surely it is a vice.
Objection True, the slot theorist can explain (8) and (Bgreas the friend of the second
account must take them as brute. But presumablglthéheorist must posit brute necessities of

his own governing ‘is a slot in’. For example:

(10)  necessarilyxvy[x is a slotin y» =y is a slot in x] Asymmetry of slot-in

So it hasn’t been shown that the friend of the sd@xcount is any worse off with regard to
positing brute necessities than is the slot theoris

Reply In the end this objection may be correct. Butéhare two points in response to it
that deserve to be aired.

First point For what it's worth, there are a number of otirguments to which a very
similar objection can be made. Consider a ‘van bvaesque’ argument for fictional characters.
van Inwagen considers the sentence

(11) there are characters in some nineteenth gentwels who are presented with a

greater wealth of physical detail than is any ctigrain any eighteenth-century
novel (2001: 43),
which, taken at face value, is committed to charactHe then notes that one might paraphrase

away this commitment by introducing a primitive tplace predicate, ‘dwelphs’, that is satisfied

by an ordered, y) pair just in case: x and y are classes of novads as we might intuitively put

"It is no answer to say that ‘specifies the adifysoproperly symbolized as a functor rather adicate.
True, if we opted for this, then our formalizatiof'If x specifies the adicy of z and y specifiée tadicy of
z then x=y’ would be a logical truth (it would He=adicy(z) & y=adicy(z)]-> x=y’), but what justifies the

assumption that ‘specifies the adicy of' is propeymbolized as a functor? This seems just to |pEsse,
rather to explain, the fact in question. Moreovie, ‘functor’ suggestion leaves (9) untouched.



it, ‘there are characters in some member of x wkqeesented with a greater wealth of physical
detail than is any character in any member of 'ttt
(12) the class of nineteenth century novels dwelpbslass of eighteenth century
novels
turns out to be necessarily equivalent to (11)idunderstood in such a way that it does not
entail that there are characters. So far, so goothé opponent of characters. But regardless of
whether one accepts characters, one will agredhbatlation of dwelphing is transitive:
(13) Necessarily, for any x, y, and z, if x dwelghand y dwelphs z, then x dwelphs
v
If one rejects characters and takes ‘dwelphs’ asifive, one will see (13) as a brute fact. If on
the other hand one is a realist about charactersleimes ‘dwelphs’ in terms of them in the
natural way, then one can derive (13) from logicsghe transitivity of being-presented-with-a-
greater-wealth-of-physical-detail-than, which idependently plausible. This would seem to
speak in favor of realism about characters.
However, just as the realist about slots has hgiifpre ‘is a slot in’ predicate, governed
by certain brute facts such as the Asymmetry dfiglahe realist about characters has his own

primitive predicate. For van Inwagen, it's the #ymace ‘ - - - is ascribed to in. .., which

he takes to be satisfied only by ordeferbperty, character, work-of-fiction-or-part-of-aswk-

of-fiction) triples. And this predicate is, no doubt, goverbgdts own group of unexplained

necessary truths. So the realist about charatitexghe realist about slots, avoids brute
necessities in one place only by positing themmiotlzer. Perhaps this point undermines both
arguments. But perhaps there is room to claimaedain principles are more appropriately taken

as brute than others.

8 van Inwagen himself does not discuss (13). Insteadlaims that
(11%) every female character in any eighteenthimgnmovel is such that there is some
character in some nineteenth-century novel whaoasgnted with a greater wealth of
physical detail than she is (2001: 46)
is a logical consequence of (11) and argues tleadii-realist about characters who takes ‘dwelpbs’
primitive will be unable to explain this fact. Amalogous argument for slots runs as follows. Stith the
apparent truth that
(A1) there are exactly two slots in the relatiopressed by ‘is one of,
which the friend of the second account will paraskeras
(A2) 2 specifies the adicy of the relation expeekby ‘is one of'.
Then note that
(A3) if only one of the slots in the relation expsed by ‘is one of is singular, then there is a
slot in the relation expressed by ‘is one of’ tisahot singular.
is a logical consequence of (Al), and argue thaeitake ‘specifies the adicy of’ as primitive and
paraphrase (Al) as (A2) we cannot explain this fact



Second pointin a very different vein, the slot theorist midght to argue that the
fundamental relation expressed by ‘is a slot ing ¢he brute principles governing it, are things
that we already have reason to accept, even apartdonsiderations about universals and their
adicies. In that case, though the principles wdadbrute, the slot theorist would be at no
disadvantage vis-a-vis her opponent in positingith@hereas thepponenbf slots in universals
wouldbe at a disadvantage when he takes (8) and (Futes

What might be the independent motivation for adogpguch a fundamental relation and
its associated principles? Here’s the idea. Fars¢, might think that holes (e.g., holes in piedes o
cheese) can neither be eliminated nor reduced te familiar entities, such as material ‘hole-
lining’ objects or regions of space or spacetindeg Casati and Varzi 1994.) In that case, one is
likely to take the predicate ‘is a hole in’ as awptive that expresses a fundamental relation
holding between holes and their hosts. Secondnoglkt take this relation to lepic-neutral
much like identity and — according to some — pasth@The identity relation that material objects
bear to themselves is the same as the identitjjaelthat abstract objects bear to themselves; the
fundamental part-whole relation that holds betwagrhand and my body is the same, some say,

as the fundamental part-whole that holds (a) batvilee property being a hydrogen atand the

property being a methane molecaled (b) between the semantic content of ‘John’thad

semantic content of ‘John loves Mary'.) Third, aowgnds of parsimony, one might simply
identify the fundamental relation expressed by ‘sot in’ with the fundamental relation
expressed by ‘is a hole in’. A less misleading prate for such a topic neutral relation would be
‘is hosted by’. (Similar language is already usgdlasati and Varzi 1994.) When a ‘hosted’
entity is hosted by a concrete particular, weitalhole (or a depression, indentation, crack,
tunnel, etc.). When a hosted entity is hosted bgigersal or concept, we call it a slot (argument
place, argument position, etc.). But the fundanieetation between hosted entity and host is the
same in both cases. Or so one might be temptedito.c

In any event, this would open up the possibiligtttihe slot theorist’s crucial relation,
and the bruteness of the principles governingetsabior, are independently motivated and
therefore do not count against slot theory in tlag that the bruteness of (8) and (9) would count

against the second slot-free account of adicy.
3.2.2 Second problem: ungrounded numeric adicysfact

Here is a second problem for the proposal thaspecifies the adicy of . . .’ is primitive and

fundamental. Presumably, any adicy fact about argiwniversal should be grounded in non-

10



numeric facts about that universal, facts thanateabout numbers® The slot theorist can
respect this. Admittedly, the slot theorist doestbat the property being dyadic is a numeric
property: it is the propertyx[2 is the cardinality of {y: y is a slot in x}that is, the property

being an x such that 2 is the cardinality of theo$elots in x'* This directly involves the number

2. Hence any atomic fact to the effect that a gertaiversal is dyadic will itself be a fact abaut
number. However, any such fact will be grounded fact that is not about any number. For
example, the slot theorist will say that

(F1) the fact that loving is an x such that 2his ¢ardinality of the set of slots in x

which is about the number 2, is grounded in

(F2) the fact that loving is an x such tAgz[y is a slot in X & z is a slot in X &4z

& Ywlw is a slot in x> (w=y v w=2)]],*?

which is not about 2 or any number. The friendhef second account has no comparable story to
tell. He will posit
(F3) the fact that loving is an x such that 2 #escthe adicy of X,

which is a numeric fact about the number 2. Buegithat specifying the adicy of taken as

fundamental and unanalyzable, it's hard to see wbainumeric fact about loving might ground
(F3).

3.3 Third slot-free account: define ‘specifies the adig of’ in terms of a non-distributive
instantiation predicate
So let us consider a third slot-free account ofydhs with account two, we employ the
predicate ‘specifies the adicy of’, but now, inst@d taking it as primitive and fundamental, we
define it. An initial thought is that ‘n specifiéise adicy of u’ means something like ‘u can be
instantiated by n things’'. If we treat ‘instantiads a non-distributive predicate, we can sharpen

this suggestion with the following definition:

(DO)  x specifies the adicy of y =df. y is a univat¥& VZ[Z instantiates y— x

numbers Z].

° Together, perhaps, with general principles thatraxt about the universal in question.

1 Thanks to Ted Sider for this point.

1 Alternatively, the slot theorist may say thasithe property being an x such that 2 numbersltie i
X.

12 Together, perhaps, with general principles, nouakoving, that link non-set-theoretical, non-nuioal,
purely quantificational claims (like those in (F®))set-theoretical and/or numerical claims (likege in

(F1)).

11



The idea is that for one entity, n, to be the adicgnother, u, is for u to be a universal that is
instantiated only by ‘n-membered pluralities’. Thredness has 1 as its adicy because, for any Z,
if they instantiate redness then 1 numbers theerdtis exactly one of them); and being taller
thanhas 2 as its adicy because, for any Z, if thetaimgate it then 2 numbers them (there are
exactly two of themj?

One obvious problem for (D0O) arises from non-aswtnim dyadic relations, such as

identity (symmetric) and being at least as talfrem-symmetric). Identity is dyadic but is only

ever instantiated bgnemembered ‘pluralities’. Being at least as tallsadyadic but is in some

cases instantiated by two-membered pluralitiestter cases by one-membered pluralities. It is
in part because of examples like these that wekspiean n-adic universal as being instantiated
by anordered n-tuple of entitiesr, alternatively, by some entitiesa given orde(where the

order is ‘of length n’). This suggests a naturgbiavement on the third account.

3.4 Fourth slot-free account: define ‘n is the adicy ofl’ as ‘u is instantiated only by n-
tuples’
Again we define ‘specifies the adicy of’ partlyterms of ‘instantiates’, but now we eliminate the

plural quantifier and variable and treat ‘instatet#a as a distributive predicate that is satisfied

only by orderedordered -tuple, universapairs, and we appeal to another two-place prealicat
..isan ordered ___-tuple’, understood as beatigfeed only by(ordered n-tuple s, positive
integer n pairs:

(D1) x specifies the adicy of y =df. y is a univar& Vz[z instantiates y z is an

ordered x-tuplef®

13 without this clause, (D0) would count any non-emaal (e.g., this computer) as having everythinigsas
adicy. Nothing instantiates this computer aamdiprtiori, nothing instantiates this computbat is not a
seven-membered plurality.

4 Here ‘instantiates’ needs to understood in suakaathat ‘a instantiates u’ and ‘b instantiateslo’not
jointly entail ‘a and b instantiate u’. Otherwissdness (D0) would fail to count redness as monadien
that that stop sign instantiates it, this bookansates it, and that stop sigrthis book. Likewise
‘instantiates’ needs to be understood in such athaly(ii) ‘a and b instantiate u’ entails neitteer
instantiates u’ nor ‘b instantiates u’. OtherwiB®) would fail to count being taller thas dyadic.

> Those who wish to avoid talk of n-adic univerdasging instantiated by-tuplescan replace (D1) with

(D1*) xis the adicy of y =df. y is a universal ®wVZ[Z instantiate y in order w w is of

length x],
provided that they are able to make sense of tireatat mysterious-sounding predicates involved.
Intuitively, the thought underlying (D1) is thastantiation might be a three-place relation thatald
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Again we get the result that 1 specifies the adioyedness, since redness is instantiated only by

1-tuples, and that 2 specifies the adicy of beatigrt than since it is instantiated only by 2-tuples.

But now identity is correctly classified as dyadiirce it is instantiated only by 2-tuples.

Likewise for being at least as tall.as

Whatever its virtues may be, this strategy obviphsis limited appeal. In particular, it
will be rejected by those who believe that theeeusminstantiateduniversals, such as the relation

having given a golden mountain (mr R, for short). Intuitively, the only entityahspecifies the

adicy of R is the number two: R is dyadic. Accogitn (D1), however, R hasserythingas its
adicy. After all, nothing instantiates R, and sis wacuously true that every x is such that, for a
z, either z does not instantiate R or z is an etupf course this poses no problem for those,(e.g.
Armstrong 1997) who reject uninstantiated unives;sllit the rest of us will want to find an

alternative to (D1).

3.5 Fifth slot-free account: define ‘n specifies the ady of u’ as ‘u can be instantiated

only by n-tuples’
One potential fix is to say that what it is for@iversal u to be n-adic is for u to be such that, n
merely in fact, but as a matter of necessity, thlg things that instantiate it are n-tuples. This
gives us:

(D2) x specifies the adicy of y =df. y is a univarand necessarily, for any z, if z

instantiates y, then z is an x-tuple.

The uninstantiated dyadic relation R is no probfem(D2). For R is a universal, and although it
is in fact uninstantiated, it is not necessarilyiss possible for someone to have been given a
golden mountain by someone. Moreover, it is pldaditat the number 2 is the one and only
entity that satisfies the open sentence ‘necegséoil any z, if z instantiates R then z is an x-
tuple’. For it is possible that there be an ordgrad that instantiates R, and it is natural takhi
that is not possible that there be anythotigerthan an ordered pair that instantiates R. In that
case (D2) yields the intuitively correct resultttBas the one and only entity that R has as its

adicy. (D2) does face an obvious problem, however.

between (i) some things, (ii) an n-adic univeraal (iii) an entity — call it an ‘order’ — thapecifies an
order of length n in which the given things cartbhken’. Thus a given plurality, say, the surviving
Beatles, might instantiate loving w but not in order w*, where w specifies thah§o comes first, Paul
second, and w* specifies that Paul comes firstgRisecond. Orders will need to bear some ‘length’
relation to entities, and presumably it will needurn out that (a) if w is an order, then w beheslength
relation to exactly one thing, and that (b) if vab®the length relation to y, then y is a cardmahber.
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Just as (D1) falters on the case of uningided universals whose adicies are specified by
exactly one entity, (D2) falters on the case ohstdntable universals whose adicies are
specified exactly one entity. Here | have in minthgs like the monadic property being both

round and squarer the dyadic relation being both larger and sendlan Since these are

necessarily uninstantiated, (D2) tells us that theye everything as their adicy. But this is
incorrect: there are many things, such as the nudband the Eiffel Tower, that do not specify
the adicy of either of the universals mentionedvalid

There is a further problem for (D2) that arisesre¢here are no uninstantiable
universals. Consider the fact, concerning a givaaassal u and number n, that u cannot be
instantiated by anything other than n-tuples. This de re modal fact about u. Prima facie, it
may seem desirable to treat the de re modal fhcistainiversals as beimggoundedin non-
modal facts about those universals. In particdame may have found it plausible that the modal
fact that u cannot be instantiated by anything rotiien n-tuples is grounded in (among other
things, perhaps) the non-modal fact that u is ©-ahat is, it may seem plausible that the given
modal fact obtainbecausau is n-adic. According to (D2), however, the feet u is n-adigust
is the given de re modal fact, and so cannot grournd somewhat different terms, if adicy facts
are metaphysically prior to de re modal facts almatantiation, then the former cannot simply be
defined as a species of the latter. Call this phi®fity problem’.

(Consider an analogy. Suppose that one thinksatbattain statue, Goliath, cannot
survive being squashed. Further, suppose thatBaannot survive being squashmstause
Goliath is a statue. In that case one must nohdéeifs a statue’ as ‘is a thing that cannot survive

being squashed’.)

3.6 Sixth slot-free account: adicies of uninstantiableniversals explained by appeal to
facts about the universals in terms of which theyra analyzed
One might claim that uninstantiable universalsawaysanalyzablen terms of instantiable
universals. One might then suggest that the fdumdatehe adicy of an instantiable universal can

be explained by appeal to something like (D2), ttadl the facts about the adicy of an

'8 There is a second objection against (D2) thatrdese brief mention, though | do not endorse ist &is
one might say that some universals have certainedfcausal powersccidentally, one might wish to hold
that some universals have even tlagliciesaccidentally. Thus, e.g., one might say that tieeeuniversal
U that is in fact dyadic but that could be tria¢hod instantiated). (D2) rules this out. For if dutd be
triadic and instantiated, then presumably it cdhddnstantiated by a 3-tuple. But in that case hbis
necessarilysuch that the only things that instantiate itZteples, and hence (D2) denies that U is in fact
dyadic. Of course, this objection disappears ifnf@ast philosophers seem to think, and as | teradjtee)
universals have their adicies essentially.
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uninstantiable universal u can be explained by alppefacts about the adicies of the instantiable
universals in terms of which it is analyzed, togetwith facts about theannerin which those
universals are combined in{.

Consider the uninstantiable universal being botimdoand squardt is natural to think

that this universal results from applying a certaijical operation, call itonjunction to two

instantiable universals, namely being rowmdl being squarg Since being round instantiable,
the present strategy tells us that the facts ab®aticy can be explained by appeal to (D2); and
since_being roundan be instantiated by 1-tuples only, (D2) tefighat 1 is the adicy of being
round Likewise for_being squar&inally, it is presumably a truth about the cowjtion operation
that for any x, any y, and any z, if y is monadi¢cs monadic, and x=conjunction(y, z), then x is

itself monadic?? This yields the desired result: being both round squarés monadic® Of

7 Alternatively, rather than applying (D2) directtyany instantiable universal, one might prefeapply it
only to ‘simple’ or unanalyzable universals (whetcording to the present suggestion will all be
instantiable). The variant proposal suffers from shme problems that | raise for the fifth stratedys
one further problem of its own: it fails if all warsals are analyzable into further universalsosibility
that some philosophers — notably Armstrong — haenhunwilling to rule out).
18 The basic conjunction operation is often regamedne that takes in an m-adic universal U and-an n
adic universal U* as arguments and yields an m+io-aiversal U** as value. See Menzel (1993),
Swoyer (1998), and note 19. Accordingly, in themraixt, when | use the term ‘conjunction’, | do nefer
to that basic operation, but rather to one thatgdieing rounénd_being squaras arguments and yields
being both round and squaas value.
9 Menzel (1993) develops a formal language that lasabda abstracts as singular terms that refer to
properties, relations, and propositions (PRPs} thix(x is round)]’ is a singular term, in the same
grammatical category as ‘John’, that refers to deed ‘[Ax(x is round & x is square)]’ is a singular term
that refers to being both round and squate. In sketching the semantics for this languadgnzel
employs nations for various logical operationsg-,eeflection, conjunction — by means of which BRP
can be ‘combined’. In the closely related termigylof Swoyer (1998: 303), the reflectigroperation
takes in an n-adic universaP®) U as argument and yields an n-1 adic univergagsalue, where,
intuitively, U* is what results from ‘identifyinghie first and second argument places of U'. Totithte,
being self-identicais thereflection , of identity: Px(x=x)]=reflection x[Axy(x=y)]). The conjunction
operation takes in an m-adic universal U and adio-aniversal U* as arguments and yields and yialus
m+n-adic universal U** as value. The dyadic relatieing an x and a y such that x is red and yusisl
the conjunction of being reaihd_being blue/Axy(x is red & y is blue)]=conjunctionkk(x is red)], px(x is
blue)]). With these notions in hand, we can sagf,fthat ix(x is round & x is
square)]=reflectiony([Axy(x is round & y is square)]), and second, that[x is round & y is
square)]=conjunctionfik(x is round)], kx(x is square)]). Hence we get the result thaff is round & x is
square)]=reflectiony(conjunction(kx(x is round)], ix(x is square)])). Since, for any x, vy, z, if ylisadic, z
is 1-adic, and x=reflectign(conjunction(y, z)), x is 1-adic, and sinde(x is round)] andlx(x is square)]
are both 1-adic (according to (D2)), we get theiltebat fx(x is round & x is square)] is 1-adic too.
Menzel's and Swoyer’s treatment of the given openatis based on that of Bealer (1982). Bealer
mentions some analogies between his operationthengredicate functors discussed by Quine (1995,
originally published in 1960).
%2 One way to make this line of thought a bit moregise and general is via the following trio, thstftwo
of which are definitions and the third of whichaiglefinition schema:
(D3.1) x specifies is thadicy of y =df. either (i) y is an uninstantiable univarand x specifies the
adicy, of y or (ii) y is an instantiable universal anisxhe adicyofy.
(D3.2) xis theadicy; of y =df. (i) y is instantiable and (ii) neces$arfor any z, if z instantiates y, then z
is an x-tuple.
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course, no help has been offered with the prignitblem that afflicts the simple, purely modal
approach of the previous strategy. But the sixttoaot also generates three additional
complaints. (We should also note that so far, sixtount merely gestures in the direction of a

definition of ‘is the adicy of’, rather than actlyagjiving one.)

First, the sixth account strikes me as being analogmtisetdefinition of ‘is red’ as ‘is

either scarlet or crimson or . ... To oversirfiplthe sixth account says something like this:

for a universal u to be such that its adicy is g@tby (say) the number 2 is for either
() u to be instantiable but only by 2-tuples, iory to result from applying operation o
to a universal of type A, or (iii) u to result frompplying operation ato a pair of
universals of types B and C, or (iv) u to resudinfirapplying operationsdo a universal

oftype D, or ....

| find both definitions implausible, and for simileeasons. Just as redness is intuitively a

relatively simple property (unlike the propertyb#ing either scarlet or crimson or .), adicy

seems relatively simple as well — in any caseahsemuch simpler than the sixth account makes
it.

Secondlit is preferable, other things being equal, teeda fullyuniformaccount of adicy,
rather than making its definition into a disjunetiaffair, with a modal part that applies to
instantiable universals, and a very different nardad part that applies to uninstantiable
universals. After all, being dyadis, | take it, a relatively natural, non-gerrymanred, non-
disjunctive property of universals: when two unsads both have the given property, they will
genuinelyresemblesach other in at least one respect, even if otieenfi is instantiable and the
other is not. A disjunctive definition such as tire suggested above makes a mystery out of this

evident fact.

(D3.3) xis theadicy, of y =df. (i) y is uninstantiable and (ii) .
where the blank will be filled in roughly as follew

There is an n-tuple of instantiable universals . . ., ) of adicies a(u), . . ., a(y) respectively, and
either

« yis formed by performing operatian on the given universals in the given order andsults
from performing operation*; to (a(w), . . ., a(y)), or

» yis formed by performing operati@n on the given universals in the given order andsults

from performingo*, on{a(w), . . ., a(y)), or . ..
The basic idea, of course, is just that (D2) wddksnstantiable universals and that some otheoaticcan
be given for the uninstantiable ones.
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Third, it is unclear how much weight we (as lovers afradant, hyperintensionally
individuated universals) should be willing to restthe hope that all uninstantiable universals are
analyzable. True, no one has produced a very pavaexampleof an uninstantiable universal
that appears to be unanalyzaBlbut the non-existence of such universals is robtily
plausible explanation for this. One might thinlg.ethat the only universals that we can grasp or
refer to are (i) those whose instances have affagdeor (ii) those that are sufficiently similar t
the universals in group (i) as to be graspabledoyething like ‘extrapolation’, or (iii) those that
are analyzed in terms of the universals in (i)iior On the assumption that any universal that
bears the relevant degree of similarity to an mtsaéed universal must itself be instantiable, this
view would predict that we do not grasp any uninttdle unanalyzable universals, whether or

not there are arfy.

3.7 Seventh slot-free account: counterfactual definitins of ‘specifies the adicy of’
Accounts five and six attempted to define ‘spesitiee adicy of’ by appeal to the necessity
operator, together with the notion of instantiafittre notion of an n-tuple, and, in the case of the
sixth strategy, notions for a variety of logicakogtions, such as conjunction. Perhaps the
necessity operator is too blunt an instrumentHertask at hand. A natural alternative is to appeal
to thecounterfactual conditionabperator, perhaps as follows:
(D4)  x specifies the adicy of y =df. (i) y is a ueisal?® (i) if y were instantiated by

something, it would be instantiated by an orderédpte 2*

% Though here are a few tries. (1) Perhaps it isoBsible that there be a unicorn (as argued by Kripk
1980), and yet there is such a thing as being @umiwhere this is not merely uninstantiable but also
unanalyzable (as typical examples of propertiesesponding to species appear to be) and monadi¢ (i.
monadic only, not dyadic, etc.). (2) Perhaps elatiinst theories of color [or value or moralitylear
necessarily true, so that necessarily, notmistantiatesany color [or value or moral] properties. It might
still be the case that there is a such an entitg as) the property of redness [or wrongness odgess],
and that is monadic (only) despite being unanaligzabd uninstantiable. Indeed, we might even be
acquainted with it in experience, perhaps by stadi a certain relation to a proposition thatgédy)
predicatesredness of some object in our visual field. (3h@ps some version of presentism that entails
thatnothing is earlier than anythinig a necessary truth, and yet the relation eahemexists and is
dyadic (only) despite being unanalyzable and uaimntgible. Again we might be acquainted with such a
relation in experience. (4) Perhaps some versidheoB-theory of time that entails thatthing
instantiates any A-propertiés necessarily true, and yet there is an unanblgzaonadic property of
presentness with which we are acquainted by stgndinertain relations to propositions that (fajel
predicatethis property of certain events.

“2\We might also add that (D3) is no improvement qi&t) with respect to the ‘problem’ of universals
that have a single adicy accidentally.

2 Without this clause, we might get the result them (say) monadic.
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The thought here is that even if a universal isist@intiable, it can still be non-vacuously trud tha
if it wereinstantiated, itvould beinstantiated by, say, an ordered Fai€onsider being both

larger and smaller thaiow, although it is impossible for this universabe instantiated, it

nevertheless seems true that if it were instamtjatevould be instantiated by an ordered pair,
i.e., by a 2-tuple. According to (D4), then, theévensal in question is dyadic: it bears the
adicifying relation to the number 2. This providesniform, non-disjunctive account of the
adicies ofall universals, instantiable and uninstantiable alike.

It may, however, be vulnerable to counterexam@eppose that there is such a

universal as being an x such that: x is round aisdsxich that anything that is instantiated is

instantiated only by ordered 2-tupf@snd call itU, for short. Intuitively, | is monadic and

uninstantiable, much like being an x such that sound and x is squark is not dyadic or

triadic or . . . . But in order for (D4) to yiette intuitively correct verdict that s not 2-adic, it
needs to turn out that

(14) it's not the case that: ifjWvere instantiated, it would be instantiated by an

ordered 2-tuple.
But it's not clear to me that (14) is true. For gage thatper impossibileU, were instantiated.
Then, given the nature of;leverything that is instantiated, including itself, would be
instantiated by an ordered 2-tuple. Sowduld be instantiated by a 2-tuple. This makesdmgbt
(14)%

Now, since U is uninstantiable, (14) is the negation of a cegnassible Perhaps, even
if some counterpossibles are non-vacuously trueoimers non-vacuously false, there is
something distinctive about them that underminesase against (14). Alternatively, perhaps
even friends of abundant, hyperintensionally indlidited universals have independent reason for

denying the existence of,ldnd other universals that would generate counaeneles to (D4).

4 Those who want to avoid speaking of n-adic uniaisrbeing instantiated by n-tuples, this definitizm
be restated in the manner suggested in note 15diSbaession below would then need to be restated
accordingly.

% Contrary to Lewis (1973) and Stalnaker (1968)hhaftwhom say that counterfactual conditionals with
impossible antecedents are either vacuously trvacuously false. For opposition to Lewis and Stkér
on this point, see, e.g., Daniel Nolan (1997), 8&akim and Cei Maslen (2006), and Cian Dorr (2008).

% |n the language of Menzel (1993), we could redells with the expressioni(x is round &Yyvz (z

instantiates y— z is a 2-tuple)))]’.

%" Similar problems arise if we define ‘n specifias edicy of u’ as ‘u is a universal, and if u were
instantiated, it would be instantiated only by pias’ or ‘u is a universal, and n is the one anly entity
that is such that: if u were instantiated, it wobhtdinstantiated by n-tuples’.
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Maybe — but for the moment | am unable to see lwofifl tout these replies, and accordingly | am
persuaded by the argument against these definftfons

Finally, we should note that counterfactual déifimis of ‘specifies the adicy of’ make no
progress on the priority problem. Suppose thattbimis that facts of the form cannot be
instantiated by anything other than n-tupbee grounded in facts of the founis n-adic Further,
suppose that one takes it to be non-vacuoushttate

©) if being both larger and smaller thaere instantiated, it would be instantiated by

a 2-tuple.
In that case, one ought to find it plausible ad it the relevantounterfactual facits grounded
in the fact that given universal is dyadic, and onght to take this latter fact to be non-modal
and non-counterfactual. This is in tension withrtedfactual definitions of ‘specifies the adicy

of'.

3.8 Eighth account: defining ‘specifies the adicyfbin terms of essence
If the necessity operator is too blunt, perhapgitite response is to appeal to a notion of essence
that is not analyzed in modal or counterfactuahte(Fine 19943° We might try using such a
notion alone or in combination with those expredsgdodal and/or counterfactual operators.
The simplest definition along these lines runscdlews:

(D5) x specifies the adicy of y =df. it is essehtiiay that: for any z, if z instantiates vy,

then z is an x-tupl&.

% A very different counterfactual definition of “pscifies the adicy of y’ runs roughly as follows:

(D4c) x specifies the adicy of y =df. if there wesgch things as slots in universals, then x

would number the slots in y.

But if one were willing to paraphrase away ‘sldktin terms of ‘counterfactualized slot talk’, premably
one should also be willing to paraphrase away ‘priypand relation talk’ in terms of ‘counterfactizald
property and relation talk’ in the manner advocdigdorr (2008). (For example, Dorr paraphrases
‘spiders and insects share some anatomical prepeds ‘if there were abstract objects and the ieac
world were just as it actually is, then spiders arscts would share some anatomical properties'says
that the former is true, taken superficially, Hetlatter is true, taken fundamentally.) My targedience in
this paper is confined to Platonists, who | takeaite some reason for being dissatisfied with Boyle
paraphrases of property and relation talk. | assilnaeany such reason will apply with equal forze t
(D4c).
% Thanks to Brad Skow for suggesting something i nieighborhood.
30 As before, those who want to avoid talk of n-ashiversals being instantiated by n-tuples can testa
this definition, and the discussion that followsthe manner suggested in note 15.

On a related point, some might be tempted to oltfe(5) on the grounds that, quite generally,
no non-logical truth concerning sets or orderedpies is part of the essence of anything but gets o
tuples themselves. One might take this to be theole of Fine’s example concerning Socrates and
{Socrates}: although it is necessary that if Sagsagxists he belongs to {Socrates} exists, it tsassential
to Socrates that he belongs to {Socrates} (orifta exists then he so belongs). Likewise, thectipn
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To see why such a definition might seem promistogysider the following schema. (lItalicized

expressions are to be understood as schematic.)

U-Essence Necessarily, for any u, if lx[. . X.¢], then it is essential to u thaty

[y instantiates u if and only #y; . . .3y,

(I) y:<Y1- .. '1yn>1 and

(") X1 . ”X?Dyl_, .ya3l

Here is an instance of the schema:

U-Essence Necessarily, for any u, if uxkixx(x; is larger than x& x, is smaller

than %)], then it is essential to u thaty [y instantiates u if and only &
y13y»

() y=(y1, ¥2), and

(ii) y1 is larger than y& y is smaller than .

This says, roughly, that it belongs to the essefitke universal being both larger and smaller

thanthat it’s instantiated by a thing just in caset théng is an ordered pair whose first member is
both larger and smaller than the thing’s second beefi It is natural to think that parallel

remarks apply to other universals, and indeeddheaty instance of the given schema is true.

runs, it may be necessary that if being taller flsanstantiated, it is instantiated only by 2-eglbut it is
not part essential to being taller théat if it's instantiated, it's instantiated oty 2-tuples.

Two points are worth making in response. Firsydpect that the principle driving the objection
overgeneralizes on Fine’s example. The propertydaiunit sets not itself a set or an ordered n-tuple, but
it would be surprising if its essence didn’'t some&hiovolve set-theoretical notions. Furthemnightturn
out that foreachproperty and relation, its essence involves sontiemaoncerning n-tuples, though
admittedly this would be a surprise. Second, s{Bé can be restated in the manner suggested aboge,
gets the feeling the objection turns on an idiosgsyg of myformulationof the underlying idea, rather than
on any core feature of the idea itself. Accordinglyill not pursue the objection any further.

31 Instances of U-Essence are formed as follows. & tsea variable i such that each occurrence xf is
to be replaced by an occurrence gf v. . , and there is a variablg guch that each occurrence xf is to
be replaced by an occurrence gf there is a variable,ysuch that each occurrence pf is to be
replaced by an occurrence gf,Vv. . ., and there is a variablg guch that each occurrence gf is to be
replaced by an occurrence gf,where v, . . ., Vi, W1, - . ., and ), are 2n pairwise non-identical
variables. Furthery’ is to be replaced by some formulgirh which no variables other thagy. . ., and y,
occur free, and in whichyy . . ., and y, do not occur at all. Finally,XL' “"y1 . ynis to be replaced with
the formula § that results from replacing each free occurreriag,dn f, with an occurrence ofy . . .,
and replacing each free occurrence gfiv f, with an occurrence ofy. Thanks to Linda Wetzel for
catching some mistakes in an earlier formulatiothefschema.

32| suspect U-Essence and its instances could betedsso that they do not take instantiation asagion
that holds between an n-adic universal and an letbypit rather take it to hold between (i) somedi (ii)
an n-adic universal, and (iii) axder, where the order is ‘of length n’, as suggestedate 15.
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Further, this might seem to harmonize with (D%t & be an instance of U-Essence, and
suppose that the lambda abstract A in S contairsiables bound by the initial occurrence of
‘A’. This lets us make two further claims. (i) Thawamsal U of which A is a ‘canonical name’

will be intuitively n-adic, and (ii) it is essentito U that U be instantiated by something y offily i

there are thingsy. . . y, such that y&y, . . ., y). ** And of course it will be at leasecessary

that(yy, . . ., ) here be an n-tuple. This makes it natural to tiiak for any instance of U-

Essence, if the lambda abstract in that instarfeesréo a universal u that is intuitively n-adic,
then the instance will tell us that it's essentiali that it be instantiated only by n-tuples, as
predicted by (D5). (There is conceptual space antyfi) and (ii) while still denying that it will
always beessential tdJ that it be instantiated only mytuples® but the motivation for such a
denial is unclear.)

However, (D5) may run into trouble withy\the same universal that generated apparent

counterexamples to the counterfactual definitiop.relcall, is the universal being an x such that:

x is round and anything that is instantiated isain8ated by ordered 2-tuplddsing machinery

from Menzel (1993), we can refer to it with the tzoha abstract Ax(x is round &Vyvz (z

instantiates y» z is a 2-tuple))]’, which is grammatically a sitguterm. Now, to see why this

universal might pose a problem for (D5), consitherfollowing instance of U-Essence:

Us-Essence Necessarily, for any u, if () is round &VyVz (z instantiates y z is
a 2-tuple))], then it is essential to u that:

(Es) Vv |[vinstantiates u if and only v,

® v=(vy), and

33| temporarily assume that ‘essential propertiesciwsed under logical consequence’: if the prajusi
thaty is a logical consequence of the proposition ¢hand it is part of the essence of x thathen it is
also part of the essence of x tiyatMore on this below.
3 There is conceptual space to grant, e.g., that

(2% it is essential to U that, for any vy, if ystantiates U, theay;3y> y=(y1, V),

while denying that
(3% It is part of the essence of U that, for anyfy instantiates U, then OrderedTuple(y, 2),
where ‘OrderedTuple( , )’ is a two-place predictitat is satisfied by an <x, z> pair just in casean

ordered n-tuple and z=n. For it might be doubted t®rderedTuple(y, 2)' is bbgical consequence ofly,

3y, y=(y1, ¥»)', even together with definitions.
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(i) v, is round &VyVz (z instantiates y z is a 2-

tuple)].
If essential properties are closed under logicakequence, thenldEssence causes trouble for

(D5) right away. For it is a logical consequencé€mj that

(Es1) Vv [vinstantiates w VyVz (z instantiates y~» z is 2-tuple)]
and hence that

(Es.2) Vv [vinstantiates w Vv is a 2-tuple].

So, if essential properties are closed under lbgmasequence, then/\Essence tells us that it is
part of the essence of,that for any z, if z instantiates, then z is a 2-tuple. And in that case
(D5) incorrectly declares that 2 is the adicy {Intuitively U, is monadic and not dyadit’)

Admittedly, those who embrace of Fine’s notion sgence will be likely to deny that
essential properties are closed under logical cpresee. It is essential to me that | am human;
the proposition that either snow is white or snewat white is a logical consequence of the
proposition that | am human; but, plausibly, int essential to me that | am such that either
snow is white or snow is not white.

So not all the logical consequences of a thingéeese themselves belong to its essence.
But it doesn’t follow that none of them are, ortthe shouldn’t expect some of the more direct
and obvious ones to be. Suppose that it is esbemtidhat:a is F &ais G. Then it seems that,
other things being equal, we should expect it te¢sential t@ that:a is F. Or, suppose that it is
essential td that: all Fs are Gs & is F. Then it seems that, other things being equakhould
expect it to be essential bahat:bis G.

Now one might think that the case of id more similar to these simple cases than @ is t
the case involving me and snow’s being either whiiteot white. That is, even if there is no
closure principle in place to guarantee that @ssential to Wto be instantiated only by 2-tuples,
it still seems natural expect that this belongdfs essence, given what else we know about its
essence (via MEssence). Its essence involves the relation tdmisition, the relation of being
an ordered __-tuple, and the number 2 (or the &gsdoconcepts). So it's not as if we are pulling
extraneous concepts into its essence willy-nillythsyuse of logical trickery. Rather, in the

manner of the simple examples from the previouagraph, we’re drawing straightforward

% To be sure, one can accept all of this and asainee time argue (again by appeal jeBdsence) that it is
alsopart of the essence of,tthat it be instantiated only lytuples In that case one would say that,
according to (D5), Ws adicy is specified by both 1 and 2. This is coddnfort to the friend of (D5). | take
it to be intuitively clear not merely that 1 dogesify the adicy of Wbut also that 2 does not. Again, even
lovers of abundant fine-grained universals mightehimdependent reason to deny the existence.of U
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consequences fromstEssence while working exclusively with the consgpiat are already
invoked by that principle. This far from a knockwdmargument. But it does show, | think, that if
(D5) has an advantage over (D4) vis-a-vistble advantage is not clear-cut.

Further, (D5) sheds no light on the apparent teat adicies are intrinsic propertiés.

Essences need not be intrinSievhy then think that being an x such that it issesisl to x that x

is instantiated only by 2-tupleshould turn out to be intrinsic? There is no obsioeason. (More
on the intrinsicness of adicies later 8h.)

As | mentioned earlier, (D5) is just the simplestl anost naive attempt to define
‘specifies the adicy of' in terms of essence. Pgstsbme other definition of its kind would fare
better. But since no alternative ‘essentialistiniibn suggests itself as especially promising] an
since a broad survey would be tedious and probattlyery illuminating, these brief remarks

will have to suffice.

3.9 Ninth slot-free account: define ‘specifies thadicy of’ in terms of canonical names
In my discussion of the previous strategy, | maske of the notion of eaanonical namef a
universal® | said that if a given universal had, as a caraimame, a lambda abstract containing
n variables bound by the initial occurrence ofltrabda operator).', then the universal would
be intuitively n-adic. Christopher Menzel descriliesse lambda abstracts as follows:
The more formal counterpart to the property demptorm above isbeing an objecv such thatp
Twhere (typically, but not necessarily)contains a free occurrence of the variabléVe will

symbolize this expression more concisely with grent [Avo]'. Thus, for instance, ‘being

something such that someone desires it’ transiates[Ax3yDyx]’. (So in this contextXx’ plays
the role of the variable binding operator ‘beingodnject x such that'.) The form of expressions

% In section 2.10, | offer two considerations indawef the view that adicies are intrinsic. The setof
these (the only consideration remotely resemblimgrgument) is that the view plays a role in a retu
explanation of the fact that for each universaf u,is n-adic, then necessarily, if u exists, itadic. But
those who embrace U-Essence seem to have an #iteragplanation of the given fact: if being n-aglist
is being an x such that is essential to x that iihstantiated only by n-tuples, then presumabéytting is
in fact n-adic, it is essentially n-adic. (I assutinat if a thing X is essentially F, then neces$gaifix exists,
it's essentially F.) No appeal is made to the msidality of adicies in this explanation. So frismaf U-
Essence may be under less pressure than the nestmtreat adicies as intrinsic. Thanks to Carrie
Ichikawa Jenkins for pointing this out to me.

37| have the property being an x such that it i pathe essence of x that: Gene Gilmore is a garex
But | perhaps | could have an intrinsic duplicateovihas different parents and so lacks this propHrsp,
then the relevant essence property is extrinsic.

3 perhaps there is also room to raise a versioheoptiority problem for (D5). One might think thétit is
part of the essence of u that it be instantiatdd loy n-tuples, then this isecauseu is n-adic.

39 See van Inwagen (2006b) for an extensive discnssithe notion of canonical names for properties,
relations, and propositions.
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denoting n-place relations generally, therib&ing objectsy, . . ., v, such that' (e.g., ‘being
objects X, y, and z, such that x loves y but nptwhich we symbolize with the terffh v, . . . v,

¢' (e.g., ‘Ixyz(Lxy A ~Lxz)]). Where 120, this is the general form of all PRP denoting
expressions. Such expressions will also be knowsoawgplex terms, or lambda abstracts (1993:

67-68).

Given that our intuitions about the adicy of a giumiversal are so closely tied to the facts about
the number of variables bound by the initial lambgarator in its canonical name, why make a
detour through counterfactuals about instantiatorihrough claims about essence? Why not just
define ‘is the adicy of directly in terms of facdout lambda abstract§?

As a first try, we might say that n specifies tkdecg of u just in case there are n variables
bound by the initial occurrence of the lambda ofera the lambda abstract that names u. But of
course we want to leave open the possibility thatgme universals that have an adicy are named
by more than one lambda abstract and that (ii)rathversals that have an adicy are not named
by any lambda abstracts. So, to leave these plissgopen without making any overly
controversial claims about the modal profiles ofttala abstracts, we can offer the following

definition:

(D6) x specifies the adicy of y =df. (i) y is a warsal and (ii) necessarilyz [(z is a

lambda abstract & z names-y)x numbers the variables bound by the initial

occurrence of the lambda operator iff z]

What does it mean to say, e.g., that 1 specifieswtticy of U? According to (D6), it means that
U, is a universal that can be named by a lambdaaaibginly if the initial occurrence of the
lambda operator in that abstract binds exactlyvammble. | find it plausible thatAtould not be
the referent (as determined by the appropriate &frmbmpositional semantics) of a lambda
abstract of any other sort. So it seems to me(b@y, unlikeany of our previous definitions,
delivers the right verdict in this case. Indeeds #asy to see that (D6) handles a wide range of
cases successfully.

Still, if my own reaction to (D6) is any guide, stghilosophers — especially those with

Platonist leanings — will find (D6) bizarre, thougerhaps for reasons that are not easy to

0 Thanks to Brad Skow for suggesting this.

“L|s it possible that a lambda abstract whose iriitizbinds two or more variables (sayfy(x is larger
than y)]’, names a monadic universal? (Perhapsabidd be so if, in addition to being a lambda edost

in some language that allows the formation of staplex terms, the expression were also used as an
idiom.) If such a situation is possible, presumalséycould fix (D6) by requiring that the lambda taast
name the relevant universalvirtue of an appropriate sort of compositionahsanticsgoverning the
complex terms of the language to which the lambmdract belongs.
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articulate immediately. For what it's worth, (D@jtially seems to just change the subject. It
takes us from talk about universals themselvediamthings that have them — a broad and
fundamental topic, even by metaphysical standatdsalk about linguistic expression types,
their syntax, and their semantic properties —laeratarrow and superficial corner of reality. It's
natural to think that the syntax of a given lamhbdtatract is guideto the adicy of the universal
(if any) that it names, but this is a far cry freaying that facts about the syntax of linguistic
expressions are in any wagnstitutiveof that universal’s adicy!

Let me try to sharpen all this up a little, by @agit in the form of three distinct
objections. First, (D6) is incompatible with theps$ible view that adicy properties, such as being
dyadic are extra-linguistic properties: they do not ‘stitutively depend’ upon facts about
languages, expressions, words, etc. Second, (BB)syimplausible counterpossibles. This

objection can be framed as follows:

The Counterpossible Argument
C1 If any version of the Ninth Account is true, nitiéit were impossible that there
be linguistic expressions, there wouldn’t be angl@sively monadic universals
(or exclusively dyadic universals or . . . .).
C2 It's not the case that: if it were impossiblattthere be linguistic expressions,

there wouldn’t be any exclusively monadic univessal

C3 Therefore, no version of the Ninth Account igetr

According to (D6), to say that n specifies the gditu is to say that u is universal that can be
named only by lambda abstracts that have n vagdidand by the initial occurrence of the
lambda operator. Suppose (D6) were true and thgdgrisingly, linguistic expressions were
impossible What else would then be true? In particular, Whaatity or entities would specify the
adicy of roundness?

Well, presumably roundness would still be a unigkrBut since it would be impossible
for there to be expression types, it would alsinfygossible for there to be lambda abstracts, and
hence it would turn out that: fewveryx, it is necessarily such that for any z, if aiembda
abstract (which nothing could be) and z names roess, then x numbers the variables bound by
the initial occurrence of the lambda operator imather words, roundness would turn out to
have its adicy specified Bach and evergntity. Accordingly, roundness would not be
‘exclusively monadic’ (in the sense of having ithcy specified by 1 and only 1). Since this

argument doesn’t turn on any special features widoess, we can generalize: there would, given
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the above suppositions, be no exclusively monadiiceusals or exclusively dyadic universal, or
universals of any fixed, exclusive adicy. | assuha parallel remarks could be applied to other
versions of the Ninth Account. This gives us C1.

Of those who take counterpossibles serioffsigpst | suspect will want to reject the
claim that if linguistic expression types had baepossible, there would be no exclusively
monadic universals. Granted, it would be strangledfe couldn’t be linguistic expressions. But
on its face, this would have relatively little bearon the world of universals. Maybe it would

result in the non-existence of haecceitistic ursaés such as being identical withvehere a is the

word ‘the’. But most universals would survive urtbeal. And in particular, there would still be

such things as roundness and being taller, thiad the facts about their adicies would stil]us

as they actually are. There would still be monaiwersals, there would still be dyadic
universals, and so on. For this reason, it seelss faat if linguistic expressions were impossible,
there wouldn’t be any monadic universals. So ther@erpossible Argument looks sound.

Now let me turn to a third objection to (D6) aneé tinth Account: it faces an especially
serious priority problem. Consider some universand suppose that necessarily, it is not named
by any lambda abstract that doesn’t contain n lgbound in the right way. Surely this is the
wrong place for a brute fact about u! To take #sdrute would be like taking it as brute that |
cannot be expressed by a predicate. Althoughhiaiid to say exactly why, | take it to be
relatively uncontroversial this latter fact criagt éor explanation along the following lines: (i) |
am a particular, (i) all particulars are essehtiphrticulars, and (iii) necessarily, predicates d
not express particulars. The facts correspondirfp te(iii) groundthe fact that | cannot be
expressed by predicate.

Similarly, the fact that u cannot be named by amyldda abstract that doesn’t contain n
variables — call it-fact— cries out for explanation, and grounding, imtgthat mention u,
certain non-linguistic properties that are essétdia, and certain de dicto necessities about how
the syntactic properties of a lambda abstract tmeishirrored by certain non-linguistic properties
of any entity it names. In particular, | assume tha explanation ought to run as follows: (i) u is
an n-adic universal, (ii) all n-adic universals assentially n-adic universals, and (iii) nece$gari
lambda abstracts that contain exactly n variabtest in the right way (compositionally) name
only n-adic universals. These facts ground u-faot.contrary to (D6), u-fact must not be

identifiedwith the fact corresponding to (i).

“2|.e., of those who think that some counterpossibte true and that some are false.
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3.10 Tenth slot-free account: saturation
One might wish to define ‘specifies the adicy aft in terms of ‘instantiates’ or via the notion of
a canonical name, but rather in terms of ‘saturatesghly as follows:
(D7) xisthe adicy of y =df. (i) there is at leaste x-tuple that saturates y, and (ii)

anything that saturates y is an x-tupté&’

Loosely put, whereas the n-tugh, . . ., & instantiateghe universal R just in case the

proposition that Ra. . ., a is true, that n-tupleaturateshe given universal just in cadeere is
such a thingas the proposition that Ra . ., &, regardless of whether it's true.
This approach, like the canonical names apprdaobs well in terms of its verdicts on

cases. It has no apparent trouble, for exampla eith the universal ) being an x such that: x

is round and anything that is instantiated is ims&ed only by 2-tuplePresumably this is

saturated by 1-tuples and 1-tuples only. Take thgle(Obama. Since there is such a thing as

the (false) propositiothat Obama is round and such that anything thanssantiated is
instantiated only by 2-tuplethe given 1-tuple intuitively does saturate theeg universal. It
should be easy to convince oneself, by appealatedeconsiderations, thadthingbut 1-tuples
saturate this universal.

Further, the saturation approach may do bettdr nggpect to the priority problem than
do some of the other strategies. Consider someetsal/u, and suppose that

s-fact u is saturated by n-tuples and only bypietst

3 Just as one might prefer to avoid talk of n-adiiversals beingnstantiatedby n-tuples, one might wish
to avoid talk of such universals beisgturatedby n-tuples. One might therefore prefer to repldze)
with

(D7*) xis the adicy of y =df. (ifZ[Z saturate y & x numbers Z] and (WZ[Z saturate y— x

numbers Z].

But this gets the adicy of identity wrong. Identitygs 2 as its only adicy, but it's not the case ithentity is
saturated only by 2-membered pluralities. This probcould be avoided if clause (ii) were omittedt b
then we would have no explanation of the fact beabhg monadic and being dyadic, e.g., are incorblgati

To deal with these problems without taking univer$a be saturated by n-tuples, the friend of the
saturation approach could appeal to a three-platteagion predicate, ‘Z saturate y in order w’ antivo-
placelengthpredicate ‘w is an order of length x'. The ideawbbe to give a treatment of saturation that
mirrors the treatment of instantiation sketchedate 15. (D7) could then be restated accordingly.

| suspect that none of these variant definitionssdmuch to help with the central problems for
(D7) discussed in the main text below.
“4Why no modal operators in this definition? Thesaais that just that we don’t need them. For most
universals, whether or not the given universahésantiated(by a given n-tuple, or by anything at all) is a
contingent matter. Bidaturationis different. Suppose that u is n-adic. Then,iiively, it is a necessary
truth that if u exists, u is saturated éyeryn-tuple. And | assume that, for every positiveger n, it is a
necessary truth that there is at least one n-t{ipdsssume that pure sets, numbers, and many glthou
perhaps not all — universals and propositions exdsessarily.) So | don't think that there will ey
‘variation from world to world’ in the facts abowthich sorts of n-tuples a given universal is saaddy.
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Is s-fact grounded in the fact that u is n-adicPwgat it's worth, although | do find this
plausible? | see nothing absurd in its denial. Saturatiomsfatrike me as relatively fundamental,
certainly more fundamental than facts about ‘deoelal instantiation profiles’ or than facts
about canonical names. Given the absence of mpashtors from (D7), one cannot accuse the
saturation strategy of treating adicy propertiemasdal properties. Thus it leaves space to ground
the de re modal properties of universals in their-modal properties. This is good.

What then is not to like about the saturation etyg® First, the approach introduces what
appears to be a new primitive, fundamental predjcaaturates’, and so it incurs some cost in
ideology-® Second, and more significantly, it's in tensionthithe principle that adicy properties
are intrinsic properties of universals. In otherds) friends of the saturation approach face
pressure to deny that

Intrinsicality of Adicy (I1A) for any n, if there isuch a thing as the property being n-

adic then that property is intrinsic.
Let me start by saying something about how | urtdadsintrinsicality.

In the first place, | won't offer any precise dgfion of the notion. | assume that the
notion is fairly easily grasped, at least with ktiedp of some examples together with a rough
gloss. This assumption is standard in the liteeatur defining ‘intrinsic’. The participants in that
literature are not offering stipulative definitioaktechnical terms. Rather, they are trying to
analyze an intuitive notion that we grasp pre-atitgity. Even before one arrives at a settled

view on the analysis of intrinsicality, e.g., osdn a position to know that being an x such that x

and its parts are the only contingent objectsdRatis not intrinsic, and hence one is in a

position to know that any analysis that calls theg property intrinsic is incorrect (Lewis 1999:
11-115).

> Those who take counterpossibles seriously max tiat the following argument for this carries some
weight: if there hadn’t been any 2-tuples, beidlgtahanwouldn’t have been saturated by any 2-tuples but
it still would have been dyadic; so being dyaidiniot the same thing as being saturated by 2$ushd

only 2-tuples

*5 As Chad Carmichael pointed out to me, the friehslaturation might define it in terms of a primiiv
functor, ‘pred’, as follows:

(D7)  x saturates y =dfiz z=pred(y, X)

Intuitively, the predication of a given universala given ordered —tuple is the proposition thatiprates
that universabfthe members of that —tuple, in the order spectigthat —tuple. E.g., the predication of
being taller thario <Obama, Putin> is the proposition that Obamtalier than Putin. In symbols:
pred(being taller thgrxObama, Putin>)=the proposition that Obama Isitéhan Putin. The slot theorist

will be tempted to gloss ‘pred’ roughly as followke predication of a universal u to an n-tugle . . ., @)
= the proposition that results from pluggingrao the first slot in u, . . ., and pluggingiato the nth slot in
u. But the friend of the saturation strategy whdases (D7) will say that ‘pred’ is well-understoexkn

without being defined in slot-theoretic terms. Miticism of the ‘saturation strategy’ applies eduab
this variant.
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The notion of intrinsicality invoked by IA is tlteame one that serves as the target of
most of the literature on defining ‘intrinsic’. Hers a standard informal characterization of that
notion: to say that a property F is intrinsic isstty that whether or not a thing o has F depends
only on what o is like in itself (‘internally’) anid independent of how o is related to things
outside of (or ‘external to") itself. It is an opgoestion as to which, if any, familiar propertids
material objects will ultimately turn out to bennisic, but prima facie, it is natural to think tha

shapes and masses are intrinsic, as are the mgicadlproperties being simpénd_being

composite Being two miles from a lakdoy contrast, igxtrinsic(non-intrinsic).

So understood, IA is plausible on its face. # tiotion of intrinsicality caeverbe
sensibly applied to properties that are instardiatdy by abstract entities, surely it ought tatur

out that adicies are intrinsic. Consider the propeeing either red or round@his property has

many other properties. Some of these seem to bi@ggt(non-intrinsic): being used as an

example by philosopherbeing such that 2+25#eing instantiated by more than one thing

Others seem to be intrinsic: being self-identibaing identical tdoeing either red or round

being a universabeing logically complexi.e., having an analygisbeing disjunctivebeing

unnatural involving a shape and a color

One further property of being either red or roimbeing monadicwith which group

does this property belong? | submit that it belongh the latter. It's intrinsic.

| find the above considerations persuasive by tlebras. But if an argument for 1A is
wanted, one option would be to cite it, in conjimatwith the fact thatiniversals are abstract
objectsand the fact thaibstract objects have their intrinsic propertiesestially, *’ as
constituting the best explanation of the relativeigontroversial fact thamiversals have their
adicies essentiall§? So let us agree that IA is true.

Now let me say why I think the saturation strategi tension with IA. I'll start with an
analogy. The saturation strategy tells us thaptbperty being dyadits the property being
saturated by a 2-tuple and nothing other than Btupmtuitively, this latter property is like being

*" This view figures prominently in Jubien (2009: 93)
8 More carefully, the thought is that IA, togethethw
0] universals are not possibly concrete, and
(i) for any x, if x is not possibly concrete, then &y property F, if x has F and if F is
intrinsic, then necessarily: if x exists, then s tfa
constitutes the best explanation of the fact that

(iii) for any n and any universal u, if u has being reatiien necessarily: if u exists, u has
being n-adic

It is an interesting question whether adicies @hpps all intrinsic properties of not-possibly-caate
objects) are essential in Fine’s stronger sendd,tale no stand on that here. Further, | takstaod on
the question of whether there are contingently comerete entities. For arguments that there are suc
entities, see Linsky and Zalta (1996) and William$2002).
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an eqgg carton that is completely filled by somed&whered set of eggs, and by no set of eggs that

has a cardinality other than ®all thisfullnessfor short. It is obviously extrinsic. The egg cart

in my refridgerator is a piece of packaging. liniade out of recycled paper products. This piece
of packaging does not become any less massiveas.the eggs are used up. Whether or not a
given carton has the property fullnéss matter of how the carton is related to thitingg are, in
the relevant sense, ‘external’ to itself — namebgs and sets of them. A carton that had the given
property wouldn’t change intrinsically if it logtat property. It would go from being full to being
empty, but this would be an extrinsic change.

According to the slot theorist, by contrast, theparty being dyadics the property being

an x such that there are exactly two slots. i k terms of the egg carton analogy, this is like

being something that has exactly six holes.ifilis seems intrinsic. Whether or not a given egg

carton has this property is a matter of how ieiated to things — holes — that are suitably

‘internal’ to itself. A carton that had this propewould change intrinsically if it lost it.

3.10.1 Inward-looking relations
This analogy points toward an explanation of why $hturation approach is in tension with IA,
and of why slot theory harmonizes with that priteiBome intrinsic properties anen-
relational: roughly, no relations are involved in their arsdy Perhaps the maximally determinate
masses are examples of non-relational intrinsipgnties. But other intrinsic properties are

clearly relational. Being composjttr example, is just being an x such that for sgm~y=x and

y is a part of xThis involves the relation of parthood and tHatien of identity, but the given
property still seems intrinsic. Of course, notralbtional properties are intrinsic. The paradigm

examples of extrinsic properties are relationaing exactly two miles away from Barack

Obamais both extrinsic and relational. It involves gpatial relation being exactly two miles

from.

There is a general lesson that we can extrast these examples. Consider some
intrinsic property F, and suppose that F is ai@tal property of the form

* being an x such that Rxa

(e.g.,.being an x such that x=Obgma

» being an x such that for some y, Rxy

(e.g.,_having a hoje
* being an x such that for all y, if Rxy then Gy

9 Or perhaps being an x such that 2 numbers the isiof or being an x such that the cardinality of {yisy

aslotinx}is 2
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(e.g.,.being such that all of one’s parts are riegigtchargedl

* being an x such that for exactly ny, Rxy

(e.g.,_having exactly 5 holes

* being an x such that for some y and z, Rxy & RR*w
(e.g.,_having parts that are exactly two feet afwam each othér

or something along these lines. Informally, supgbsat having F is a matter of bearing relation R
to some particular thing, or to at least one thorgnly to things of a certain kind, or to exadily
things, etc. In that case, R had better beitite sort of relation. Not just any relation can be used
as the ‘primary relational ingredient’ in the camstion of an intrinsic relational property. Only
certain special relations will do.

Roughly, any such relation must be one that a dikieyg can bear only to entities that
are suitably ‘internal’ to that thing. | will cadluch relationgnward-looking | won't try to list all
the inward-looking relations or give a definitioh‘imward-looking’. But | will set out a pair of
plausible principles that state necessary condit@ninward-lookingness. Schematically, they

are:

IL1 If [AxyRxy] is an inward-looking dyadic relation arkk[fX] is an intrinsic
property, then the propert§{3y(Rxy & Fy)] is intrinsic>®

IL2 If [AxyRxy] is an inward-looking dyadic relation, then, fimy cardinal number

n, the property)x there are exactly n things y such thBKky] is intrinsic>*

The following are instances of IL1 and IL2, respesdy:>2

Y Instances of IL1 are formed by finding some dyamiedicate R* and some monadic predicate F* and
replacing each occurrence &* with an occurrence of R* and each occurrenceffwith an occurrence
of F*.

Roughly put, IL1 is a generalized version of whigte$ calls the Inheritance of Intrinsicality: ‘if
property P is intrinsic, then the property havinggat that has B also intrinsic’ (2007:70). Sider’s
principle concerns parthood only. IL1 concerns irdM@oking relations (of which having as a parais
example) more generally. Other plausible candidfebeing inward-looking are being an x and a gtsu
that y is a hole in x.e., having as holeerhaps identity, perhaps having as a menthardiscussion of
Sider’s principle, see Gilmore (2010). Weathers¢@@01: 373) principle (M) is also closely related
both IL1 and IL2.
*! Instances of IL2 are formed by finding some dygutiedicate R* and replacing each occurrenceff *
with an occurrence of R*.
2 More formally:

IL1, If [AXy y is a part of X] is an inward-looking dyadidaton and fx x is roundjs an

intrinsic property, then the property@y(y is a part of x & y is round)] is intrinsic.

IL2, If [AXy y is a part of X] is an inward-looking dyadidaton, then, for any cardinal
number n, the propertyX there are exactly n things y such that: y is & p@x] is
intrinsic.
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IL1; If having as a paiit an inward-looking dyadic relation and beingndis an
intrinsic property, then the property having a ryartis intrinsic.
IL2; If having as a paiit an inward-looking dyadic relation, then for araydinal

number n, the property having exactly n p@tmtrinsic.

There are other plausible necessary conditionsward-lookingness, but these are the only two
that we’ll need here. Informally, IL1 says that Bear an inward-looking relation to a thing y,
then y’'s intrinsic nature is reflected somehow mintrinsic nature; and IL2 says that if R is an
inward-looking relation, then the facts abboiv manythings | bear R to are relevant to my
intrinsic nature.

IL1 and IL2 can serve as tests for inward-lookesm If the intrinsic nature of the things
that | bear R to is not relevant to my intrinsi¢ure, then R is not an inward-looking relation.
Likewise, if the facts about how many things | bRaio are not relevant to my intrinsic nature,
then again R is not inward-looking. (In the otheedtion, if a relation R passes both tests, this i
some evidence that R is inward-looking.)

Since they can serve as tests for inward-lookiagnk.1 and IL2 can also serve,
indirectly, as tests for intrinsicality. For leté a relational property, and suppose that we teant
find out whether or not F is intrinsic. Furtherppose that the ‘primary relational ingredient’ in F
is the dyadic relation R. Finally, suppose thatuRKs one or both of the above tests for inward-
lookingness. Then we can conclude that F, theioelalt property built up from R, is not intrinsic.
(And in the other direction, if Rassedoth tests, that's some evidence that R is ini@oking.

Hence it's some evidence that if F is built up frBnin an appropriate way, then F is intrinsic.)

3.10.2 Applying the test to being saturated bytaf?e and only by 2-tuples

| suggest that we apply this test to the propeeindp saturated by a 2-tuple and only by 2-tuples

If we let ‘Sxy’ abbreviate ‘x is saturated by y'éfet ‘TTz' abbreviate ‘z is a 2-tuple’, then we

can refer to the given property with the followilagnbda abstract:

[AXAY(Sxy & Vz(Sxz— TT2z))]

| assume that the ‘primary relational ingredientthie given property is the dyadic relation being
saturated byi.e, \xySxy]. Having the given property is a matter ohAbeg the given relation to
at least one thing of a certain kind, and onlyhiags of that kind.

Is being saturated yn inward-looking relation? If it is, then (i) wlould expect the

intrinsic nature of the things that saturate agivaiversal to be somehow reflected in the

intrinsic nature of the universal itself (by ILBnd (ii) we should expect the facts ablootv
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manythings saturate a given universal to be relevattte intrinsic nature of that universal (by
IL2). But it seems to me that tisecondprediction, at least, is false. (I have serioustds about
the first prediction as wetf)

Consider the universal lovingt is instantiatedby ordered 2-tuples and only by 2-tuples.

How many 2-tuples is it instantiated by? Equivdierttow manyx, y) pairs are there such that x

loves y? Some fairly large finite number, probaldiaybe it's between ten and twenty trillion.

Call this number n. So lovinigas the property being instantiated by exactlyimgs But this is

clearly a contingent fact about lovinig could have been instantiated by more thingfydfewer,
and if it had, it wouldn’t have been any differémttinsically. It's a platonic entity, after allpd it
has exactly the same intrinsic properties in epasgsible world in which it exists. So being

instantiated by exactly things is an extrinsic property, and being instaat byis not an

inward-looking relation.

Similar remarks apply to being saturated bgving is saturated by 2-tuples and only by
2-tuples. How many 2-tuples is it saturated byzT@pends on how many 2-tuples there are.
Some very large infinite number, probably. Caif*t So lovinghas the property being saturated
by exactly n* thingsAdmittedly, this may be a non-contingent factattioving Whatever n* is,

it may well be a necessary truth that there aretBxa* 2-tuples. But it’s still clearly a fact

‘external’ to loving The intrinsic nature of lovino no way depends upon how many 2-tuples

%3 The first prediction is that:

IL1p If [AXFX] is intrinsic, thenx3y(Sxy & Fy)] is intrinsic.
This says that if being anif intrinsic, then being saturated by ais ntrinsic. To see why this might
seem doubtful, consider:

Saturationists need to say that for any posititeger n, the property being an n-tugdentrinsic.
(If these properties werrot intrinsic, then being saturated by a 2-tuple anig by 2-tupleswould be like
having a part that is two miles from a lake, anthdépsuch that each of one’s parts is two miles feolake
i.e., obviously extrinsic.)

But if the given properties are intrinsic, thattegumably because n-tuples bear some inward-
looking relation to their members. And in that gake intrinsic properties of the members of anpld are

relevant to the intrinsic nature of n-tuple its&b, e.g., the 2-tupklato, Shaquille O’NeaHdiffers

intrinsically from the 2-tupléPlato, Aristotle: the former but not the latter has the properindpsuch that

its second member is over 7 feet {&l; for short), which on the current view would berimsic.

From here it is a short step to the view thatdlisifalse. In the actual world, lovirtas the
property being saturated by something whose seswdber is over 7 feet tal, for short). There are
other possible worlds in which nothing is over &tfeall. In those worlds, there are no 2-tuples seho
second member is over 7 feet tall. Accordinglythose worlds, lovindacks the property being saturated
by something whose second member is over 7 fdettticks k,. Since_lovinghas exactly the same
intrinsic properties in all possible worlds but lggsin some possible worlds and not in others, itfol
that R, is extrinsic. But E is intrinsic. This yields a counterexample togL1

If being saturated big either a dyadic relation that holds betweemiaarsal and some things (‘a
plurality’) or a triadic relation that holds betwea universal, some things, and an order, thisraeg
would need to be restated, but | suspect that s@mson of it would still go through.
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there are, even if it is necessary that there xaetly n* 2-tuples. Supposedr impossibile
perhaps) that there were fewer 2-tuples, but thivgge otherwise largely as they actually are. In
particular, suppose that it were still true thatihg was saturated by infinitely many 2-tuples and
only by 2-tuples. In that case, lovimguldn’t have been any different intrinsicallywibuldn’t
have had any intrinsic property that it actuallgida It's just that there would have been fewer
things out there for it to be saturated by. Inuaily, just as the facts about how many 2-tuples a
dyadic universal isnstantiatedby are not relevant to its intrinsic nature, the aatbout how
many 2-tuples it'saturated byare likewise irrelevant to its intrinsic nature.

One might initially think thatvhat kindsof —tuples a universal is saturated by is relevant
to the universal’s intrinsic nature. But surely anght to admit thatow many-tuples of that

kind the universal is saturated by is not relev8otit seems to me that being saturated by exactly

n* 2-tuplesis an extrinsic property, and hence that beingraégd byis not an inward-looking

relation>* Accordingly, being saturated by a 2-tuple and doyl\2-tuplefails our test for

intrinsicality.

3.10.3 Applying the test to having exactly 2 slots

How does the slot theorist's proposal fare by ibket$ of this test? | think it fares well. For each
cardinal number n, the slot theorist identifies pheperty being n-adiwith the property having
exactly n slots® So, like the saturationist, he takes adicies toelaional properties. According
to the slot theorist, however, the primary relatiidngredient in adicy properties is the relation
having as a sldf.e., the converse of being a slot.iAnd this relation passes the tests for inward-
lookingness.

Consider the first test. It's plausible that foyarardinal number n, the property having
exactly n slotss intrinsic. This confirmed by reflecting on thppropriate counterpossibles.
Suppose that loving is dyadic, i.e., that it has shots in it. It seems to me thatper
impossibile loving were to lose one of its slots, it would changenstcally. We might also
compare the principle about slots with the analsgainciple about holes: for any cardinal

number n, the property having exactly n hatemitrinsic. This too is plausible. Objects with

** As indicated in note 43, if being saturatedidgither a dyadic relation that holds betweenigarsal

and some things (‘a plurality’) or a triadic retatithat holds between a universal, some thingsaand
order, this argument will need to be restated.itimkly, the thought would be that the facts abloos
many ‘n-membered pluralities’ a given n-adic unsadiis saturated by are irrelevant to that unidersa
intrinsic nature.

% Or perhaps being an x such that n numbers the isiof or being an x such that the cardinality of {yisy

aslotinx}isn
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different numbers of holes in them will be diffetlgrehaped, and so will have different intrinsic
properties.
Now consider the second test. It's plausible thaeing an Fs an intrinsic property, then

having a slot that is aniE an intrinsic property too. Byeong-Uk Yi suggestat certain relations

have multiple slots some of which aiaegularand others of which agural.

Call an argument place of a relation plural ifdhdts of many objects as such; singular otherwise.
Accordingly, call a relation singular if all of irgument places are singular; plural otherwise.
(1999: 169)

According to Yi, the predicate ‘is one of’ expressedyadic relation (being oné) efhose first
slot is singular and whose second slot is plufainé embraces something like Yi’'s view, one

might think, further, that being a plural skmd _being a singular slate intrinsic properties of

slots. In particular, one might think that if ateén slot s ‘admits of many objects as such’, that’

becausat has a certain intrinsic property, being a plstat.

Assume that this view is correct. In that casbaWing as a slds inward-looking, then it
should turn out that

(Y) having a plural sloand_having a singular slate themselves intrinsic properties.

Is (Y) true? | don’t know how to prove that it Byt | do find (Y) highly plausible, and | can’t
think of any reason to doubt it. It seems to me #émg two universals that have plural slots are
thereby intrinsically similar in that respect; Wdse for those that have singular slots. (The

analogy with holes might again be helpful: beingéaand triangulais intrinsic, and so is having

a large, triangular holé\ny two objects that have large triangular hatethem are thereby

intrinsically similar in that respect.) Furthersgems to me that er impossibileone of the
slots in_lovingbecame plural, lovingrould change intrinsically.
In sum, then, all signs point to the conclusicat taving as a sla$ inward-looking, and

that properties of the form having exactly n skuts intrinsic. Slot theory harmonizes with IA, the

principle that adicies are intrinsic propertigs.

%% At this point one might reply the following slaiek explanation of why adicy properties are intdn

it works, it is equally available to any of the t&bt-free accounts of adicity.
A property is intrinsic if and only if it never digrs between possible duplicates. This is a very
well-entrenched principle in discussions of intréadity; call it ID. Now suppose, as some believe,
that universals have no possible duplicates (dsithe themselves): if universal u in possible
world w is a duplicate of u* in possible world when u=u*. Then ID tells us that every property
that can be possessed only by universals, andsthassessed necessarily by any universal that
possesses it, is intrinsic. Further, since adioperties can be possessed only by universals, and
since they are had necessarily by anything thathes, ID tells us that they are intrinsic. So ¢her
is our explanation of the relevant fact, and it hathing to do with slots.
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4. A problem for slots?
Kit Fine (2000) has raised a number of worriesviews in the vicinity of slot theory. | cannot
discuss them all heré Nor is it the goal of this paper to give a compmesive defense of slots.
But there is one consideration that | would likeatlniress before concluding. Fine puts it thus:

The antipositionalist view has another, relatediaathige over the positionalist view. For it is able
to account for the possibility of variable polyaticlt is plausible to suppose that certain relasi
are variably polyadic in the sense that they ctatealifferent numbers of objects (and not merely
through some of those objects occurring severadias a relatum). There should, for example, be
a relation of supporting that holds between anytiyesnumber of supporting objects, @, . . .
and a single supported object b just wheraa . . . are collectively supporting b.

Under the positional view, it is hard to see how eslation could be variably polyadic,
for the number of argument places belonging tdatiom will fix the number of relata that may
occupy them. Under the antipositionalist view, hegrethere is no impediment to a relation being
variably polyadic, since there are no preordainesitpns by which the number of arguments
might be constrained (2000: 22).

Two responses are available. ™uegularistresponse takes supportitgbe a dyadic relation
that holds between, on the one hand st or aggregateorset or . . . of supporting objects
and, on the other hand, the supported object. &y (2006) for a survey of these views.)
This is consistent with the view that supportis@ dyadic relation with exactly two slots in it,
each of them singular. Theuralist response, by contrast, takes supportibe a relation that
holds between, on the one haadme thinggthe supporting objects) and, on the other hadrel, t
supported object. This view is also consistent whehview that supportingas exactly two slots
in it. Indeed, the most natural way of explainihgtview is to say, following Yi (1999: 169) and
McKay (2006: 13), that supportirigas two slots in it, but that these slots areitatalely

different from each other: the first is plural, tecond is singuldf.On this view, when we give

the logical form of a universal, it is not enouglsay that it is monadic, dyadic, etc. To give a

The problem with this explanation is that reliesibnID may seem plausible when one restricts one’s
attention to concrete particulars and the propettiereof (though see (Eddon 2011) for a convincing
criticism that applies even there), but it quicldges its appeal when one turns to the realm dfaatia.
For example, ID tells us that being an x such tiegessarily, x is instantiated (&, 1) is an intrinsic
property. Intuitively, however, the given propeigyclearly extrinsic. It is had by being less thand
necessarily so, but it is not @trinsic property of that relation.

" See also MacBride (2005: 588-589) and (2007), &067), Wieland (2010), and Orilia (2011).

%8 Suppose that;aa, and g support b, and that supportihgs two slots, the first plural, the second
singular. In that case, what instantiates suppg®tPresumably, if wanitially took instantiation to be a
dyadic relation between an n-adic universal u and-tuple of things that ‘stand in’ u, then we sldomow

say that{ai, &, as}, {b} ) instantiates_supportingo we should now think of instantiation as a dyad

relation between an n-adic universal u and n-topketsof things whose members ‘stand’ in u. If u is
singular with respect to its ith slot, then it vibk instantiated only by n-tuples whose ith membegs
singleton sets. See MacBride (2005).
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more complete and fine-grained characterizationshild say that it is, e.g., dyadic and plural-
with-respect-to-its-first-slot but singular-withsggect-to-its-second-slot. Not only is such a view

compatible with the existence of slots, the viewdsy hard to understand without thém!

5. Conclusion
There are further slot-free accounts of adicy,thase that I've discussed are probably the ones
that have the mogtrima facieappeaf® In light of the problems with these accountseiéms
increasingly likely that Platonists face real pteego be slot theorists. Whether these pressures
override the equally real countervailing motivasdn reject slots is a difficult question, and one

that | have not tried to answer héte.
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