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Abstract

We argue that the extant evidence for Stoic logic provides all the elements required for a variable-free
theory of multiple generality, including a number of remarkably modern features that straddle logic
and semantics, such as the understanding of one- and two-place predicates as functions, the canonical
formulation of universals as quantified conditionals, a straightforward relation between elements of
propositional and first-order logic, and the roles of anaphora and rigid order in the regimented
sentences that express multiply general propositions. We consider and reinterpret some ancient texts
that have been neglected in the context of Stoic universal and existential propositions and offer new
explanations of some puzzling features in Stoic logic. Our results confirm that Stoic logic surpasses
Aristotle’s with regard to multiple generality, and are a reminder that focusing on multiple generality
through the lens of Frege-inspired variable-binding quantifier theory may hamper our understanding

and appreciation of pre-Fregean theories of multiple generality.

Introduction

Multiple generality is the existence in a sentence or predicate of one quantifier in the
scope of another. An example of a sentence with multiple generality is

Everyone loves someone.
With Fxy for the predicate ‘x loves y’, one standard symbolization is

vx3y Fxy



The number of possible nestings of quantifiers in the scope of quantifiers is unlimited.
Certain basic natural language inferences require multiple generality. For example, with a for

Dio and b for Plato:

Everyone loves everyone. VXVy Fxy
Hence everyone loves someone. vx3dy Fxy
Everyone loves everyone. VXVy Fxy
Hence Plato loves Dio. Fab

It is generally agreed that one of Frege’s core achievements was the development of a logic
that can account for multiple generality and that for this purpose he instituted rules that
govern the stacking of quantifiers." We don’t quibble with this. There is no explicit surviving
evidence that the Stoics had a fully worked out theory of multiple generality. Instead, we
argue that the Stoics had all the elements required to introduce multiple generality. More
precisely, that among the sparsely surviving evidence on Stoic logic there is sufficient
material to establish that the Stoics had all those elements for existential and universal
quantification with more than one quantifier, if not exactly in the way Frege introduced them.
Rather, their system of quantification is variable free, not unlike that introduced by Quine in

1960.2 To this end, and building on existing literature,® we consider and reinterpret some

! Frege 1879, §11. See Dummett 1973, 9; Rumfitt 1994, 599-607; Zalta 2018.

% Quine 1960, cf. 1971, 1981. See also the work by Pauline Jacobson, e.g. Jacobson 1999.

® Some excellent work has been done on Stoic predicates (including some on monadic quantification).
We mention in particular Atherton 1993, 44-8, 259-264; Atherton and Blank, 2003, 314-6, 320-3;
Barnes 1986, Barnes 1999; Barnes et al. 1999, 111-4, 197-206; Brunschwig 1986, 287-310 = 1994,
63-7; Crivelli 1994a, 189-199; Frede 1974, 51-73; Gaskin 1997, 91-104; Lloyd 1978. There are also

most useful observations in Durand 2018; Egli, 2000; Long and Sedley 1987, v.1, 199-200; Hulser



passages that have not yet been given much attention in the context of multiple generality and
specify how multiple generality played an active role in Stoic logic. (We note that the
surviving evidence of Stoic logic of predicates covers only a tiny fraction of what we know
the Stoics wrote on the topic.)

The relevance of our undertaking is threefold. First, it establishes that Stoic logic,
though mostly forgotten at the beginning of the Middle Ages, if not already in the fourth
century CE, sports considerable advantages over Aristotle’s logic in expressing and dealing
with multiple generality. Second, it indicates that from Aristotle to Frege, instead of one big
step — a logical discovery to which all intervening philosophers were ‘simply blind’
(Dummett 1973, 9) — there is a somewhat more gradual development. (We remark on the
relation between Stoic logic and medieval attempts at figuring out multiple generality briefly
in our conclusion.) Third, it is a reminder that the focus on multiple generality exclusively
through the lens of Frege-inspired variable-binding quantifier theory — as contrasted with
variable-free predicate logic — may prevent our appreciation of the development of pre-
Fregean theories of multiple generality. Additionally, we offer new explanations of a couple
of puzzling elements in Stoic logic.

One goal of the paper is to introduce a larger audience to the intricacies of Stoic logic
and to its more general potential. It is for this reason that we very occasionally add a remark
about how the Stoic theory could be extended in an obvious manner to cover more general
cases for which there is no evidence either way. Two examples are polyadic predicates with
higher argument numbers and unrestricted universals. We hope that the footnotes will satisfy
the expectations of those specializing in Stoic logic that no historical and methodological

corners have been cut.

1987-8; Hilser et al. 2009. Stoic polyadic quantification has been considered by Urs Egli in his 1993

and 2000, and we agree with some of his results.



The paper is structured as follows: §1 Relevant general remarks on Stoic logic; 82
Stoic katégorémata as monadic predicates; 83 Monadic predicates as functions; 84 Polyadic
predicates; 85 Variable-free quantification I: monadic indefinite propositions; §6 Variable-
free quantification Il: polyadic indefinite propositions; 87 Multiple generality I: scope
ambiguity; 88 Multiple generality 11: anaphoric ambiguity; 89 Polyadic predicates and Stoic

deduction; 810 Concluding remarks.

1. Some general remarks on Stoic logic

We remind readers of some very basic elements of Stoic logic. The Stoics sharply
distinguish linguistic items or ‘speech’ (logos) from what speech signifies. Speech is a
species of sound, namely, sound that signifies meaning or is significant (sémantiké) (DL
7.55-56, 63). ‘Sayables’ (lekta), by contrast, are the incorporeal items that are signified by
speech (DL 7.57). For example, in uttering “Plato walks”, a speaker ‘says’ the sayable «Plato
walks». As what is signified by speech, sayables are contents of speech. They thus play a role
analogous to Fregean senses.* We use double quotation marks to indicate linguistic items
(speech), guillemets («, ») to indicate content (sayables). Stoic grammar studies the properties
and parts of speech, while Stoic logic studies the properties and parts of sayables (DL 7.43-
44, 63).° Although many later ancient sources conflate this distinction, orthodox Stoics are
careful to keep apart the subject-matter of grammar and logic.

Stoic contents are structured, and their structure corresponds — to some degree — to the
structure of language. In classifying the various kinds of content, the Stoics rely on

grammatical properties of the linguistic items that express them. For instance, the monadic

* Gaskin 1997, 94-95; Barnes et al. 1999, 95-96.
® For an excellent, detailed, introduction to Stoic grammar see Atherton & Blank 2003. An excellent

introduction to Stoic logic is lerodiakonou 2006.



predicate (katégoréma) «...loves Plato» is signified by a verb and a declined noun, and Stoic
propositions (axiomata) tend to be signified by declarative sentences. Propositions are the
fundamental items within Stoic logic, and, as the sole non-derivative bearers of truth-value,
can be compared to Fregean thoughts.® So the relation between sayables and propositions is
analogous to that between Fregean senses and Fregean thoughts. The most basic distinction
of Stoic propositions is that between simple and non-simple ones (DL 7.68-69; SE M 8.93,
95, 108). The simple ones include negations of simple propositions. Non-simple propositions
are those that are put together from more than one proposition or one proposition taken twice
and which are governed by one or more connective parts or a negation operator. For example,
a disjunction is governed by the connective parts ‘either’ (for the first disjunct) and ‘or’ (for
the second). The principal non-simple propositions are conjunction, conditional and exclusive
disjunction.” Negations and non-simple propositions are defined iteratively: the language of
Stoic propositional logic is syntactically closed under negation, conjunction, disjunction and
conditional.

The Stoics do not posit a perfect one-to-one correspondence between content and
speech. The grammatical properties of speech are a defeasible, and potentially misleading,

guide to the content it signifies. (“p and g or r” is an example.) On the Stoic view, one and

® See Barnes et al. 1999, 93-96 for the limitations of this comparison. Note also that there is
disagreement among scholars on Stoic logic and linguistics with regard to the question whether
sayables are mind independent. Mind dependency is defended most recently in De Harven 2018, 228-
230 and before that e.g. in Alessandrelli 2013 and Long 1971, 96-98, while e.g. Barnes 1999, 211,
Shogry 2019, 37 fn. 12, and Bronowski 2019, 165-9 defend mind independency. This paper is
independent of how one leans on this question.

" DL 7.68-74, SE M 8.93-94, 108. For detailed treatment of the simple and non-simple propositions,

see Barnes et al. 1999, 96-111.



the same expression of natural language, if it is ambiguous, expresses multiple contents.®
Moreover, the same content can be signified by different pieces of speech (Barnes et al. 1999,
96-97).

To remove ambiguity in natural language, the Stoics introduce a system of linguistic
conventions that ensure that the form of speech reveals the contents being expressed.’ Many
of them concern word order. Most languages either have case marking or rigid order
(Miyagawa 2012, ch. 10). Whereas English, for example, has basically no case marking but
fairly rigid order, ancient Greek is found toward the other end of the spectrum, with very little
rigid order but fairly articulated case marking. This works to the advantage of the Stoics in
their attempt to structurally disambiguate language by means of regimentation. It is far easier
to introduce some distinctive requirements of rigid order into a natural language with
extensive case marking, than to introduce case markings into a natural language with rigid
order. For instance, to signify the negation of «Plato is walking», the formulation “Plato is
not walking” is discouraged by the Stoics. It is reserved for the affirmation «Plato is not
walking», which, since it is assumed to entail the existence of Plato, is not contradictory to
«Plato is walking».’? Instead the Stoics recommend prefixing the negation particle to the
sentence that signifies the proposition it is negating thus “Not: Plato is walking” (which is
grammatical in Greek). This accurately reflects the scope of the Stoic negation operator.
Generally, there is plentiful evidence that the Stoics used the following principle which we

call the

8 For detailed discussion, see all of Atherton 1993, but esp. 131-3.

° On Stoic natural language regimentation, see Bronowski 2019, 212-4, Atherton and Blank 2003,
314-6, Barnes et al. 1999, 96-7, and Frede 1974.

10 gee e.g. Apul. Herm. 191.6-11, Alex. An. Pr. 402.3-19 and Barnes et al. 1999, 102, and also §7

below.



Scope Principle: The expression that signifies the content element or operator with
the largest scope in a proposition is the first expression in the sentence, or as close to
the beginning of the sentence as grammar permits. If an operator consists of more
than one part, the expression that signifies its first part is the first expression in the
sentence, or as close to the beginning of the sentence as grammar permits.*!

In the Stoic view, language (speech), suitably regimented, is an appropriate tool to represent

the structure of sayables, i.e. of content.

1 Cf. for example the Stoic definitions and examples of negative proposition (Gmogatikdv, starting
with ovyi: DL 7.69, SE M 8.89, 8.103, cf. Apul. Herm. 191.6-11 cui negativa particula praeponitur),
eliminating proposition (apvntikédv, starting with ovdeic: DL 7.70), privative proposition (ctepnTikdV,
starting with predicate expression with alpha privativum: DL 7.70), affirmative proposition
(xotnyopwdv, starting with noun/name: DL 7.70), middle proposition (uécov, starting with
noun/name: SE M 8.97), deiktic proposition (kotoyopgvtikdv, starting with demonstrative pronoun:
DL 7.70), definite proposition (dpiopévov, starting with demonstrative pronoun: SE M 8.96-7, Alex.
An.Pr. 177-8), conditional proposition (cuvnuuévov, starting with €i: DL 7.71, SE PH 2.157-8, SE M
8.109-10), paraconditional (mapacvvnupévov, starting with €nei: DL 7.71), conjunctive proposition
(ovumemheypévov, starting with xai: DL 7.72, Apoll. Dysc. On Conjunctions 218.15-19), negated
conjunctive proposition (dmo@atikf cvumhlokng, starting with ovyi xai: SE M 8.226), disjunctive
proposition (Sielevyuévov, starting with firot or ij: DL 7.72, SE PH 1.69, 2.158, SE M 8.434; cf. Gell.
16.8.13), causal proposition (aiti@dec, starting with o16ti: DL 7.72), co-assumption (mpdoinyic, has
particle 8¢ as second word: DL 7.76), conclusion (émipopd, has épa as second word: DL 7.76, SE M
8.302), question (épmtnua, starting with dpo: DL 7.66, Ammon. Int. 199.20-3), inquiry (mdcpa,
starting with an interrogative pronoun, e.g. nod: SE 8.71-2, Ammon, Int. 200.5-10), quasi-proposition
(6uoov a&umpar, starting with @wg: DL 7.67, Ammon. Int. 2.32-4). See also Barnes et al. 1999, 101;

Atherton 1993, 78-79; Frede 1974, 189-201.



Stoic propositions are of central importance for the Stoic system of deduction (Stoic
syllogistic), which, unlike Aristotle’s syllogistic, iS a propositional sequent logic. This
notwithstanding, the Stoics, in particular Chrysippus, third head of the Stoa and by far the
greatest Stoic logician, displayed a keen interest in the logical significance of sub-
propositional elements. These include (i) the logical relations between ‘says that X’, ‘x” and
‘x is true’, possibly in connection with the Liar paradox; (ii) a sophisticated theory of
demonstratives; (iii) the logic of plural expressions;*? and (iv), most relevant to our purposes,
a basic system of variable-free quantifying operators and a detailed classification of predicate
contents.

Work on Hellenistic philosophy is methodologically complex, and work on Stoic
logic is so in particular. Evidence is very fragmentary. Of hundreds of books (i.e. papyrus
rolls) on Stoic logic only one has survived (Chrysippus’ Logical Investigations)™ and in a
sorry state. Everything else is one or more steps removed from the original texts. Sources are
dependable to different extents for various reasons, and we will occasionally remark on the
reliability of a source. For details, the reader is referred to specialist secondary literature.™
Some guidance is given by extensive lists of book titles on Stoic logic and a detailed

summary of Stoic logic in Diogenes Laertius. Many passages of great interest have survived

12 See (i) Crivelli 1994b; (ii) Frede 1974, 53-61; Lloyd 1978; Barnes et al. 1999, 93-101; Durand
2018, 103-31, (iii) Cavini 1993; Barnes et al. 1999, 152-5.

3 PHerc. 307, col. xiii.19-22, ed. L. Marrone, ‘Le Questioni Logici di Crisippo (PHerc 307)’ in
Cronache Ercolanesi 27, 1997, 83-100. A lacunose but long papyrus fragment and the only one of
Chrysippus’ books on logic of which we have direct evidence. For excellent general discussion of this
text, see Barnes 1986; Barnes et al. 1999, 69-71; and Marrone 1997. Earlier editions of the papyrus
appear in FDS as 698 and in SVF 2 as frag. 298a.

“ E.g. Mansfeld 1999, 3-30; Hiilser 1987-8, XXXII-LXVIII; Bobzien 1998, 5-12; Barnes 1999, 69-

76.



quoted or paraphrased in often much later authors many of them hostile to Stoic philosophy.
We do our best to unscramble the scraps of egg. Translations are our own, unless otherwise

noted.

2. Stoic katégorémata as monadic predicates: definitions

Stoic predicates (their term is katégoréma) are contents™ and as such belong to Stoic
logic, rather than Stoic grammar. Our sources indicate that, probably starting with
Chrysippus, the Stoics had an elaborate logical theory of katégorémata that was developed
over several generations.'® Chrysippus’, and perhaps generally the early Stoic, notion of
katégorémata was one of monadic predicates. A matching Stoic definition is

(A) A katégoréma is ... an incomplete sayable that can be connected with an

upright case-content (orthé ptdsis) to yield a proposition.” (DL 7.64)

' The first Stoic for whom there is evidence for this view is Chrysippus’ predecessor Cleanthes, who
states that katégorémata are lekta (Clement, Strom. 8.9.26.4). Post-Cleanthean evidence for this claim
is adduced throughout this Section.

18 Chrysippus wrote fourteen books on katégorémata, one on active (ortha) and passive (huptia)
katégorémata, one on event-predicates (sumbamata, emendation, von Arnim) (DL 7.191). We expect
treatment of katégorémata in his books on indefinite and temporal propositions (DL 7.190).
Katégorémata also feature prominently in Chrysippus’ Log. Inv. Apollodorus offered a definition of
katégoréma (below). Cleanthes and Sphaerus of Borysthenes (pupil of Zeno and Cleanthes), authored
one work each on katégorémata (DL 7.175, 178), though these may concern their causal aspect. For
these aspects of katégorémata, see Bobzien 1998, 18-21, and Hankinson 1999, 483-486. We set them
aside here.

Y Eott 82 10 KoTnyopnuo ... Aektov EAMMIEC ovvtaktov opdii mrdoet Tpdg dEibpotog yéveoty. We
here translate suntaktos as ‘can be connected’, rather than the alternative ‘connected’, since a

katégoréma is not necessarily always connected with something (DL 7.63 and §3). (A) is the third in a
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The definition (A) classifies katégorémata as a kind of content that can be connected with
other things. It specifies these things as upright case-contents, and the resulting content as a
proposition. A Stoic case-content (ptdsis) can be thought of as the content signified by a
noun.™ An upright case-content is the case-content signified by a nominative noun. Thus text
(A) suggests that a katégoréma is akin to a monadic predicate. Two later ancient texts contain
variants of this definition.

(B) Now, if something is predicated of a noun and yields an assertible content, it is

called by them [i.e. the Stoics] katégoréma and an event predicate, as «is walking»

yields for example «Socrates is walking».*® (Ammon. Int. 44.23-25)

(C) That which is predicated, then, is predicated of an upright noun or [upright] case-

content ... If [what is predicated of an upright noun or [upright] case-content]

list of three independent definitions, most probably originating in different works by different Stoics,
as is common in compendia and epitomes of Stoic doctrine. The first definition is ‘a katégoréma is
that which is said of something’ ("Eott 6¢ 10 xatnydpnua 10 Kotd TIvog dyopevduevov). It is less
specific than (A), but indicates that katégorémata are monadic predicates. The second definition is our
text (D).

'8 The subject of Stoic cases or case-contents (ntdotc) is difficult. We assume, with Gaskin 1997, 94-
101, and Durand 2018, 73-78, that ptbseis are contents. For alternative views, see Bronowski 2019,
352-9; Long and Sedley 1987, 200 v.1; Frede 1994, 13-17; see also the discussion in Atherton &
Blank 2003, 324-326. Nothing should hinge on this question here.

B v piv odv ovopatoc Tt kotnyopnosy dmdeavoy motf], katnydpnue kai cOpPapa map’ adToic
dvopdleton (onuatvel yop Speom tanTov), O TO TEpUATEl, olov Twkpding nepuratel. (Ammon. Int.
44.23-25) For the Stoic event predicates (couPoua) see below §3. (Square brackets in a translation

indicate a phrase supplied by context. Angled brackets in text and translation are used to indicate a

textual emendation.)
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produces a complete sentence, they call it katégoréma or event predicate.”

(Stephanus, Int. 11.9-12)

(The texts mix Peripatetic with Stoic terminology; cf. fns. 54, 56. A canonically Stoic
formulation would not have ‘upright noun’ and would have ‘proposition’ or ‘complete
content’ for ‘complete sentence’.) The definition of ‘katégoréma’ as monadic predicate is
thus well-attested.

A second Stoic definition of ‘katégoréma’ allows for two readings. First, a reading as
an account of monadic predicates. Second, a reading as an account that includes monadic and
polyadic predicates:

(D) A katégoréma is ... an object®* that can be connected with some thing or

some things, as Apollodorus? says. (DL 7.64)%

On the first reading, the phrase ‘some thing or some things’ refers to a singular or plural
content of which the predicate is predicated (‘this one walks’, ‘these walk’).?* This reading is

compatible with the definition in texts (A), (B), and (C), which says nothing about the

2 10 KoTNYOpODUEVOY TVOG 1} OVOHATOS Katnyopeital fiyouv e0bsiag | mthoec. ... §. Kai &l pév
aVTOTEAR TOV AdYOV dmepyaletat, kadodow avtov katnyopnue fj couPoua. (Stephanus, Int. 11.9-12).

2! In their logic the Stoics appear to use lekton (‘sayable’) and pragma (which we translate as ‘object’)
synonymously, e.g. DL 7.57, 63. See also Bronowski 2019, 118-9; Atherton 1993, 250; Barnes et al.
1999, 197-198.

%2 Reference is to the 2nd century BCE Stoic Apollodorus of Seleucia, student of Diogenes of
Babylon.

2 "Eott 8¢ TO KOTNYOPNUO. .. TPAYHO GUVTAKTOV TEPT TVOG 1 TGV, (OG 01 Tepi ATOALOSMPOV QoG
(DL 7.64). The ancient Greek phrase m¢ oi mepi X @aotv is almost always just another way of saying
‘as X says’, and we translate accordingly.

 Long and Sedley 1987, v.2 p. 199, Barnes 1999, 204, note the possibility of this interpretation

without endorsing it. Hicks 1925, Hilser 1987-8, p. 809, p. 933, and Mensch 2018 adopt this reading.
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number (singular or plural) of the case-content.?® It makes the definition one of ‘katégoréma’

as monadic predicate, except that it takes pluralities in addition to singularities in subject

place (e.g. ‘these’ or ‘some”). Strong independent evidence supports this reading. Thus text
(E) Moreover, they also make this distinction: desire is for those things which are said
of some person or several persons, which the [Stoic] logicians call xatnyopnuata, for
example «to have riches» or «to receive honours».?® (Cic. Tusc. Disp. 4.21)

contains implicitly a very similar Stoic definition, namely:’

1) A katégoréma is that which is said of one or more people (or things).

The examples in (E) are analogues to monadic predicates that can be said of one or more

persons: ‘someone has riches’, ‘some have riches’. So (E) confirms the first reading. Further

corroboration may be the fact that Chrysippus had an interest in singular and plural

expressions (DL 7.192) and possibly considered singular and plural katégorémata in Log. Inv.

1.5-7, 1.15-20, 11.21-6.?% Singular and plural expressions as possible arguments for Stoic

% Ppace Barnes 1999, 204, who assumes that the definition in (A) presupposes the addition of a
singular nominative case.

% Distinguunt illud etiam, ut libido sit earum rerum, quae dicuntur, de quodam aut quibusdam, quae
kotnyopnpota dialectici appellant, ut habere divitias, capere honores. The de quodam aut quibusdam
could also be translated as neuter (Graver 2002, 46): ‘desire is for those things which are said of some
thing or some rhings’. This produces a more general definition of monadic predicates. We note that
Cicero is generally a reliable source for early Stoic doctrine.

" We can imagine the Greek: kotnyopnpo o Koté Tvog fi Tvév dyopevopevoy. Cicero’s quodam aut
quibusdam clearly refers to the upright case-content, the upright nt®oig. (1) appears to be a fusion of
the second definition of katégoréma at DL 7.64 with the first (given in fn. 17 above).

%8 All pointed out by Barnes 1999, 204 n 167. Cf. also Frede 1974, 53.
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monadic predicates are also mentioned in a later text.”

On the second reading of (D), the definition would refer to what in contemporary
logic would be the arguments the predicate takes (‘this one walks’, ‘Dio sees Plato converse
with Socrates’). The definition would then cover both monadic and polyadic predicates.*
This reading is sometimes thought to be supported by the second of two Stoic definitions of
‘verb’ (rhéma), which displays salient parallels to (D).*

(F) Averbis ..., or as some say, a caseless element of speech that signifies something

that can be connected with some thing or some things, such as write, speak [or say].*

(DL 7.58)

This definition does not mention katégorémata. The parallel to (D) suggests that the signified
‘something’ is a katégoréma in the sense of that text. Now, a verb may leave room for more
than one case-content, and the Stoics were aware of this. So, this definition of ‘verb’ may
favour the reading of (D) as a definition of katégoréma as one that covers monadic and
polyadic cases.

We see two possibilities.®® Either all Stoics used the term katégoréma throughout for
monadic predicates only. Or the term katégoréma was originally, and by Chrysippus among

others (see 83), used for monadic predicates only, but a couple of generations later, the Stoic

2 “It rues this one, it rues these.” in Ammonius’s report of the Stoic parasumbamata (Ammon. Int.
44.32, for which see below 88§ 3 and 4.1).

% This reading is adopted by Gaskin, 1997, 93; Hiilser et al. 2009, 378.

%! Noted by Barnes 1999, 203, fn. 65; Atherton 1993, 45-46.

% piino 8¢ ot ... §, B¢ TIves, oTotKEiov AdYoy GmTMTOV, GUOAVOV T GLVTAKTOV TEPl TIVOC T TVA@V,
olov I'pagw, Aéyw- (DL 7.58) émtmtov is often translated as ‘undeclinable’ or the like. As Stoic case-
contents (mtdoelg) are not linguistic items, the meaning is more likely that verbs do not signify case-
contents.

% Ultimately, the evidence is not conclusive for either, as Barnes 1999, 204 also concludes.
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Apollodorus added an alternative notion of katégoréma as that which is signified by a verb
and that hence includes both what we call monadic and what we call polyadic predicates.
This alternative notion would have been grammatically motivated and from a logical
perspective a serious step back compared to the earlier notion, since it no longer provides for
one-place predicates of complex forms like Fxanp (see 83). Either way, it is certain that
Chrysippus and other early Stoics had a logical notion of monadic predicates and used
‘katégoréma’ to express that notion; moreover that this notion was the prevalent Stoic one
((A), (B), (C), (E) above, and 83). Hereafter ‘monadic predicate’ translates the Stoic

‘katégoréma’ as and when it is used for that notion.**

% Gaskin 1997 argues that katégoréma was used in a broad and in a narrow way: in the narrow sense,
only a verb that lacks nothing but a nominative case content for completion is a katégoréma; in the
broad sense, any verb signifies a katégoréma (93, 103). We believe that Gaskin’s view rests on two
errors and some unproven conjectures. His main error is in his argument that DL 7.64 (our text (A))
implies that the Stoics insisted that every proposition requires a nominative case, i.e. that it is a
necessary condition for something to be a proposition that it contains a nominative case (91-92 and
then repeated passim). However, DL.7.64 is a definition not of propositions (axiémata) but of
katégorémata. It only commits one to the view that the Stoics maintained that it is a necessary and
sufficient condition for something to be a katégoréma, that completion with a nominative case
generates a proposition. Gaskin’s mistaken assumption guides his entire argument and without it, the
argument collapses. We believe that Gaskin is also in error when assuming that what is generally
accepted to be a lacuna in DL 7.64 contained a fourfold distinction (for which see our §4) and that this
is usually assumed (92 with fn. 3). The fourfold distinction is not reported for Chrysippus; the twofold
distinction between sumbamata and parasumbamata is; and it is parasumbamata alone that are
usually assumed to have gone missing in the lacuna. So Gaskin cannot use his conjecture of a fourfold
distinction in the lacuna to back up his —mistaken— assumption that a nominative case is necessary for

something to be a Stoic proposition. Gaskin’s incorrect assumption leads him to some further
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3. Monadic predicates (katégorémata) as functions

It has been suggested that one can think of Stoic katégorémata as functions roughly in
the sense in which Frege considered predicates as functions.®> We agree with this. In fact, we
argue that the similarities go further than has been pointed out. There is no direct evidence
that the Stoics had a term for ‘function’. Rather, one needs to show that the role katégorémata
(and related notions) play in Stoic logic provides sufficient evidence for this suggestion.
Good initial evidence can be found in the Stoic definitions of three kinds of simple
affirmative propositions. Of these there survive two sets. They appear to match in content,
and partially in terminology.®*® A “definite’ proposition consists of a demonstrative upright
case-content (ptosis) and a katégoréma. A ‘middle’ proposition consists of an upright case-

content and a katégoréma. An ‘indefinite’ proposition consists of one or more indefinite parts

implausible conjectures, such as that the Stoics believed that an upright case-content would in the
parakatégorémata or parasumbamata be expressed by an oblique linguistic expression (95, 98).
Gaskin’s view also cannot account for the more complex monadic predicates (katégorémata) attested
for Chrysippus (PHerc 307, see our 83). For our view on the relations between sumbamata,
parasumbamata and katégorémata see below fn.54.

% Frege 1891, 1904. See Gaskin 1997, 94-101; Hilser et al. 2009, 378. Cf. also Egli 1986. Atherton
guestions the analogy, Atherton 1993, 45-46, n. 10.

% Sextus has ‘indefinite’ (aoriston), ‘middle’ (meson), and ‘definite’ (hérismenon) (M 8.97-100),
Diogenes ‘indefinite’ (aoriston), ‘categorical’ (katégorikon), and ‘cateugoretical’ (katégoreutikon).
(DL 7.70). We follow Sextus’s usage, in part because of the obscurity of Diogenes’s terms. Our focus
will be the indefinite propositions, whose terminology is agreed on by both sources. For general
discussion of this classification, see Frede 1974, 53-67; Durand 2019, 882-6; Barnes et al. 1999, 97-

100; Brunschwig 1994; Crivelli 1994a; and Ebert 1993.
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and a katégoréma.®” Examples for definites are «this one is walking» «this one is sitting», for
middle ones «Dio is walking», «Socrates is walking», «a human being is sitting» and for
indefinites «someone is walking», «someone is sitting».*® The set of definitions and the
matching examples of the three kinds of affirmative simple propositions suggest that the
katégoréma (monadic predicate) is like a function that can be completed by slotting into its
argument place an argument of one of three kinds.*® These show some similarity, in order, to
a demonstrative, an individual constant and something like a variable bound by an existential
quantifier. The kind of argument that fills the argument place of the katégoréma determines
the kind of proposition one gets.

Further evidence is provided by the Stoic notions of complete and incomplete

contents. We are told that

%" There is a textual problem in Diogenes’ definition of the indefinite, for which see below §5.

% DL 7.70, SE M 8.96-98. Anthropos could express the generic, ‘human being’, or to what is
expressed in English by an indefinite article and a noun phrase, ‘a human being’. The context makes
clear that here it is the latter. See Barnes et al. 1999, 98. The co-classification of proper names and
generic nouns as one class of expressions may seem odd. It is motivated by Stoic metaphysics. See
Long and Sedley 1987, 182, v.1; Bailey 2014, 285-290. The reasons why «a human being is sitting» is
middle and not indefinite, and is lumped together with «Dio is walking» are again metaphysical rather
than logical and we disregard them, since we are after multiple generality. For details see e.g.
Bronowski 2019, 304-40; Durand 2018, 66 n.6, 169, Bailey 2014, 295-298 and Caston 1999, 187-192.
% Another example (SE M 8.308): “If some god tells you that this one will be rich, this one will be
rich; but this god here (I point at Zeus, by hypothesis) tells you that this one will be rich.” See further

discussion in Durand 2019, §8 46-7.
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(G) An incomplete content is one whose expression is unfinished, for example
«writes»*?, for we ask ‘who?’. Complete is a content that has the expression finished,
for example «Socrates writes». Katégorémata are among the incomplete contents, and
propositions among the complete contents.*! (DL 7.63)
The incomplete content «writes» can be completed variously by «Dio», «a human being»,
«this one», «someone», «the teacher Kallias», just as a Fregean predicate function can be
completed by its argument (including in that case a variable-binding quantifier).*?

As to the value of a completed predicate function, in the case of propositions, it seems
to be a truth-evaluable complete content, or, in other words, the proposition itself: it is only
(and precisely) assertible complete contents that have a truth-value, either being true or being
false. By completing a katégoréma with one of the options for arguments from above, a
proposition, and that is a content with a truth-value, is generated (cf. text (A)). And one
definition of Stoic propositions is that they are complete contents that are either true or false
(SE M 8.73; DL 7.65).

Thus there are good reasons to assume that the Stoics themselves thought of a

katégoréma as something similar to a function: something that, when completed by an

% As Gaskin 1997, 102-103 points out, the Greek ypapet is ambiguous and leaves unclear whether
one should be translate “writes” or “he writes”. In any event, it is clear that the content expressed is an
incomplete content, i.e. the katégoréma, «...writes». Cf. Barnes et al. 1999, 203.

ogani] pév odv ot T GvamdptioTov Exovia TV £kgopdv, olov I'paper Emintoduev yap, Tig;
aOTOTEMY & £0Ti T0 dmnpTIcpéVIY Exovia TV ékopdv, olov Ipdeel Tokpdmg. &v U&v odv Toic
EMUTTESL AEKTOIG TETOKTOL TO KATNYOPNLOTA, €V O TOIC 0TOTEAESL T AEIDOUATO.

“2 Since in Stoic sources the arguments themselves («Dio», «a human being», etc.) are never called, or

adduced as examples of, incomplete contents, we assume that they are not incomplete.
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argument, produces a truth-evaluable complete content.”® This ‘modern’ understanding of
katégoréma as function is further confirmed by examples of katégorémata whose logical
structure is of greater complexity. In 82 we argued that the Stoic term katégoréma is best
translated as monadic predicate. The simplest examples were expressed by finite verbal
phrases, such as “is walking”, “is writing”, “is thinking” (DL 7.63, 64). A second Stoic
definition of ‘verb’ as ‘a part of speech that signifies an uncompounded (asuntheton)
monadic predicate’ (DL 7.58)* suggests that the Stoics have an expression for such basic

monadic predicates: uncompounded monadic predicates.* Their general form would be

** In some cases in which a katégoréma is completed by an argument, the resulting value is a complete
content that is not truth-evaluable, or at least not in any straightforward manner. Examples are a
promise or a command. See Chrysippus, Log. Inv. col. XIII; DL 7.66-68; and SE M 8.70-74. We do
not discuss such non-propositional complete contents here. See Barnes 1986 for discussion of the
logic of commands.

M pijna 8¢ €ott pépog Aoyov onuaivov dovvletov katnydpnua, G¢ 6 Aoyévng (DL 7.58). The
definition is attributed to Diogenes of Babylon, pupil of Chrysippus, logic teacher of Carneades.

** Asuntheta katégorémata: For this expression see e.g. Mich.Sync. 79: “As to its genus, every verb is
said to be a katégoréma (i.e. by the Stoics); as species there are compounded katégorémata and
uncompounded katégorémata. A compounded [katégoréma] is one which is combined with the case of
a name or a pronoun, whereas an uncompounded [katégoréma] is the verb itself said on its own. The
Stoics call the combining compounding.” (mdv pPTjUe YEVIKDG Aéyetol Katnyopnuo: €iokdg 68
ovvhetov KaTNYOpNUa Kol AcvvOeTOV KOTNYOPNUO: GOVOETOV HEV €0TL TO GULVIETAYUEVOV TTMGEL
ovouatog 1 aviovouiag: dovvletov 6& adto TO Piina 10 Kab’ €ovtd Agyouevov: cbvbeowv O ol
Ztwikol v ovvta&y Aéyovotv.) Note that this late source, as is quite common (see 81), confuses the
levels of language and content and does not distinguish between verb and katégoréma. This kind of

Stoic use of asunthetos in DL 7.58 is also confirmed at SE M 8.136, ‘no proposition is
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2 ..F or in contemporary terms Fx

There are also a considerable number of examples of monadic predicates, explicitly
called katégorémata, that consist of more than what is signified by a verb. First, there are
several which have two components: “to sail through rocks”, “to have riches” and “to obtain
honours”, “to drink absinthe”, all expressed with the verb in the infinitive.*® Just as in the
case of uncompounded monadic predicates, their form can be symbolized as
2 ..F or in contemporary terms Fx
though F itself is signified by a complex expression that combines a verb with a generic
singular or plural noun, either declined or as a prepositional phrase. This is in accordance
with the fact that ‘katégoréma’ is a logical expression as compared with a grammatical one. It
IS its incompleteness, not its corresponding to what is expressed by a verb that determines its
character. But we can do better.

Chrysippus is our best source for monadic-predicate analogues to contemporary logic.
One crucial bit of evidence is from his Logical Investigations. Here we find in consecutive
lines the following juxtaposition of what is called a proposition (axiéma) and what is called a
monadic predicate (katégoréma) (Col.XIlIl, 17-22):
(3)  The proposition «Dio is walking, but if not, he is sitting.» (Col. XIII lines 17-19)
(4)  The katégoréma «to walk, but if not, to sit» (Col. XIII lines 19-22)
In the vicinity, there are similar constructions, which must also be katégorémata (Col.XI). Of

particular interest is

uncompounded’ (ovdev d€impa dodvbetov). See also Gaskin 1997, 93 for the term ‘uncompounded’
used of katégorémata.
“® DL 7.64: 510 métpog mheiv; cf. SE M 8.297. Tusc. Disp. 4.21: habere divitias, capere honores; SE

PH 2.230, 232: 10 dyivOov mielv.
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(5)  «towalk, since it is day» (Col. X1 lines 24-25) *’

It is the peculiar technical formulation with infinitives which indicates that what is at issue is
a predicate (qua incomplete sayable, not qua part of a — complete — proposition).*® (4) and (5)
are of critical importance, since they show that for Chrysippus a monadic predicate is not that
which is signified by a verb (rhéma). (Those are the uncompounded monadic predicates.)
Rather, it can be signified by a rather complex expression and contain both a plurality of
katégorémata and two-place connectives and a negator (4) and even propositions (5).
(Reader, let this sink in, please, because it is extraordinary!) In contemporary symbolism, the

analogous monadic predicate to (4) would be perhaps

(6) Fx A (Fx — GXx)
and to (5)
(7) pA(p—F)®

It does not matter what contemporary symbolism exactly would capture these two

predicates.™ It matters that either time we have as monadic predicate a logical item that, until

“" The Greek is (3) mepuatel Alov, € 8¢ iy, kaOntay, (4) mepurotelv, i 8¢ pi, kobijcdar and (5)
nepumotely, énel 6° uépa é[oti]v. The cases in Col. XI are referred to without a specific noun. We
assume that to 6Aov todto (Col. XI. 23) is short for 1o 6Lov TodT0 KATHYOPNLC.

8 Cf. the examples in fn. 46 above. See also Barnes 1999, 203 n. 164, who assembles yet more
examples (SE PH 3.14, M 9.211, Seneca Epist. 117.3, 12 and for Zeno Stobaeus Ecl. 1.13.1c) and
Inwood 1985, 65 ‘Stealing and not stealing are predicates and are indicated in the Greek by the
infinitive form of the verb, which is often used to stand for predicates’.

“ The corresponding complete content is a quasi-conditional (parasunémmenon). DL 7.71 provides
its (Fregean-sounding) truth-conditions. See Barnes et al. 1999, 108-9.

% Alternatively, one could use Church’s lambda calculus. A lambda abstractor would then bind the

variables in (4) and (5) and quantification would be applied to the resulting expression. In this way,
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Frege, would generally not have been called a predicate.>* How do we know that there are to
be three (or two) X’s rather than an x and a y (in contemporary speak), in which latter case we
would have a dyadic predicate? First, we know this because we are given (3) as the
corresponding proposition (complete content) for (4), with the analogous contemporary form
(8) Fa A (—Fa — Ga).

Second, a katégoréma is by its definition a monadic predicate (82). So there is undoubtable
evidence that the Stoics (and in particular Chrysippus) have monadic predicates that may
contain as components connectives, more than one predicate and whole propositions.

The Stoics made progress over their predecessors with regard to the understanding of
predicates as ‘objects of logic’ also in a further respect. This is their distinction between event
predicates (sumbamata) (DL 7.64) and secondary-event predicates (parasumbamata). The
distinction is Chrysippean®® and we know little about its origin. Later ancient texts
unquestionably understand both Stoic notions as analogues to monadic predicates. They
associate event predicates with monadic predicates ((B) and (C)) and secondary-event
predicates with monadic secondary predicates (parakatégorémata). They define the
secondary-event predicates as: ‘it yields an assertible content when predicated of an [oblique]

case-content (ptdsis)’ and state that ‘it is like a secondary predicate, as in the case of «to ... is

guantification itself does not bind variables, a situation that arguably comes closer to Stoic
guantification than Frege-style quantification.

* Such complex monadic predicates also seem to feature in the Stoic theory of action, on which
actions (hormai in Stoic terms) are directed at katégorémata (Arius in Stobaeus. Ecl. 2.9b = 88
Wachsmuth; cf. Cic. Tusc. Disp. 4.21, quoted above, and discussion in Inwood 1985, 118-126.)

% Cf. Lucian, Vit. Auct. 21. Chrysippus also wrote a work on sumbamata — if von Arnim’s

emendation is correct (DL 7.191). See also Barnes 1996.
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regret» for example «to Socrates is regret»’ (Ammon. Int. 44.25-7).>3 Now, the Stoics find
themselves in a long tradition that takes it as given that the subject-predicate distinction
provides the basic components of sentences, with the subject expression generally in the
nominative. By introducing the secondary-event predicates as a kind of monadic predicate
and labelling it ‘secondary’, the Stoics increase the scope of what is logically treatable. In
logic, it does not matter whether a sentence that expresses a proposition has a noun (or noun
clause) in the nominative. What matters is that the sentence reflects the structure of the
predicate function, here «to ... is regret» and how it can be completed into a proposition, here
«to Socrates is regret». That the argument of the function is an oblique case-content and is

expressed with the dative becomes secondary for its being a predicate.>* (Below in §7 and §8

¥ gv 8¢ [mhayiov] mrdoswe [Tt katnyopndiv dmégavow motfi], mapacOuPapa [map’ adToic

dvopdleton]... kol OV 01OV TOPUKATYOPNUO, (OG EXEL TO CUETAUEAEL, 01OV «ZOKPATEL PETOUEAED
(Ammon. Int. 44.25-7). Barnes’ translation ‘it rues Socrates’ is more elegant. Our clumsy rendering is
designed to make explicit the relation with the oblique case-content, here expressed by a dative.
Bronowski 2019, 425-426 maintains that the Stoics did not consider the combination of
parakatégorémata (and implied less-than-parakatégorémata) with oblique case-contents as
propositions (axibmata). Her reasons seem to be that Diogenes Laertius does not mention
parakatégorémata and that they do not occur in Stoic arguments in our surviving evidence. These
seem to us to be insufficient reasons. No source directly supports Bronowski’s claim that propositions
cannot be constituted from parakatégorémata and oblique case-contents. On the contrary, Ammonius
refers to the combination of any species of predicate (katnyopnua, mopokotnydpnua, Elattov i
katnyopnuo, and Eiattov §| mapacvpPapa) with one or more cases as ‘that which we assert’
(apophansis) (Ammon. Int. 44.19-45.6); cf. the Stoic definition of the proposition (axidma) as that
saying which we assert (apophainesthai) (DL 7.66).

> DL 7.64 seems to report that some katégorémata are sumbamata and some are parasumbamata (if

we follow the most common emendation of the text). Later sources associate sumbamata with
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we will see that the distinction between sumbama and parasumbama is relevant to the
structure of Stoic propositions: in its absence, propositions would be ambiguous, which is

incompatible with Stoic theory.)

4. Stoic polyadic predicates
4.1 We have argued that the Stoic katégorémata are best understood as the Stoic

analogues to monadic predicates and we have noted how advanced this Stoic notion is as a

katégorémata and for parasumbamata we find the new term ‘parakatégoréma’ (see 84.1 for some of
those texts). Parasumbamata in those later sources are completed with an oblique case-content. The
third definition of katégoréma (text (D), DL.7.64) entails that katégorémata require an upright case-
content to generate a proposition. So are or aren’t both sumbamata and parasumbamata
katégorémata? We offer two alternative answers. (1) For Chrysippus and some of his successors, both
count as katégorémata. At some later point, the associations just mentioned are introduced, and
parasumbamata are no longer katégorémata, but are parakatégorémata. The definitions in DL 7.64
are assumed to be in chronological order (Atherton 1994, 253 fn. 31). The first two definitions allow
for parasumbamata as a subclass of katégorémata. The third one reflects the later associations, in
which the notion of katégoréma has narrowed. (2) The Stoics distinguished between a generic and a
specific sense of monadic predicate (katégoréma): in the specific sense it does not include
parasumbamata or parakatégorémata; in the generic sense, it does. This distinction differs
substantially from Gaskin’s, above fn.34. (It is quite possible that the content of the expressions
‘sumbama’ and ‘parasumbama’ changed somewhat over time, and started out related to the causative
aspect of katégorémata, but we disregard this point here, since evidence is too scarce for reasonable
conjecture. Generally, the status of the pair of expressions sumbama/parasumbama and their
relationship to the pair katégoréma/parakatégoréma is not at all clear-cut, and several of the sources
seem confused. However, the specific historical and textual difficulties are not relevant to our topic,

i.e. multiple generality.)
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logical notion, from the perspective of contemporary first-order logic. It is generally assumed
that the lack of a solution to the problem of multiple generality in traditional Aristotelian
logic is in part due to the absence of polyadic predicates. So, the obvious next question is
whether the Stoics had dyadic and generally polyadic predicates. In fact, for the nontrivial
manifestation of multiple generality dyadic predicates are necessary. And in fact, they had. It
is multiply documented that the Stoics distinguished between katégorémata and certain
incomplete contents that they referred to as less-than-katégorémata.>
(H) And again, if what is predicated of a noun requires addition of a case of a noun to
produce an assertion, it is called (or said to be) less than a katégoréma, as in the case
of «loves» and «favours», for example «Plato loves». For, only if who is added to this,
for example «Dio», does it produce as definite assertion «Plato loves Dio».>® Ammon.

Int. 44.32-45.3.%"

% | ess-than-katégorémata are also mentioned in Stephanus, Int. 11.18-21; Apoll.Dysc., On Syntax
3.402-403; Stobaeus Ecl. 2.76; and Scholia to Lucian, Vit Auct. (27) 21.56-60. These texts are of
different levels of reliability (see fn. 57). Other than Stobaeus, all contain later ancient Peripatetic or
Platonist terminology and conflate the levels of signifiers and signified.

% kol oMY 8y pEv 1O ToD OVOOTOG KOTIYOPOVHEVOV dENTOL TPOGHNKNG TTMGEMS OVOUUTOS TIVOS
TpoOg 1O molfican dmdeavety, EAattov fi KaTnyopnuo Aéyetal, M Exel 1O OEl Koi TO €OVOEL, olov
TIMGToOV EUEDT T0OTO Yap Tpoctedey 1O Tvé, olov Alova, TolEl dpiopévny amdgovety T ‘TIAdtmv
Alova QuAeT.

" The Ammonius passage (from which (H) and (B) above are excerpted) explicitly says that it reports
Stoic theory, and indicates the beginning and end of that report. It uses Stoic terminology and
canonical Stoic examples. It is not a fragment taken from an early Stoic text, since it intersperses
comparison with Peripatetic theory and repeatedly conflates the Stoic distinction between content and
linguistic expression. On the passage and its reliability see also Barnes 1999, 205; Gaskin 1997, 95;

and Long and Sedley 1987, v.2 203-204. There are six surviving parallels to this passage: Stephanus,
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The contrast is between katégorémata ((B) above) and less-than-katégorémata. A katégoréma
plus a noun (or rather a case-content expressed by a noun, DL 7.64, 70, 82) yields a complete
content. An incomplete content that in addition to requiring an upright case-content, requires
an oblique case-content to yield a complete content, is not a katégoréma. It is less than a
katégoréma in the sense that a katégoréma needs one noun-content for producing a
proposition, whereas a less-than-katégoréma needs (at least) two.

As others noticed, these less-than-katégorémata are perfect candidates for Stoic
dyadic predicates (Barnes 1999, 205-206). (H) could be a passage in a contemporary logic
textbook that explains dyadic predicates: The student may expect «Plato loves» to be a
katégoréma, but it is not. Just as «... is walking» requires «Socrates» for completion, so
«Plato loves ...» still requires something, for instance «Dio», for completion. «loves» and
«favours» have two argument places. Our texts are very clear that this is how the Stoics
conceived of them. ‘They call it less than a katégoréma, because it is not a complete
katégoréma.”®® The Stoic standard form is upright case-content (...), followed by an oblique

case-content (/---), followed by less-than-a-katégoréma; with F for ‘loves’:

Int. 11.2-21; Anon. Int. 3.6-17; Apoll.Dysc., On Syntax 3.402-403; Apoll.Dysc., On Syntax 3.429;
Apoll.Dysc., On Pronouns 115.9-13; and Scholia to Lucian, Vit Auct. (27) 21.56-60. Cf. also Priscian,
Inst. Gram. 18.4; and Suda s.v. sumbama. Most are less reliable than Ammonius. The distinction
between katégorémata and less-than-katégorémata is recorded more or less accurately in all of these:
see esp. Stephanus, Int. 11.2-21, Apoll.Dysc., On Syntax 3.155, and the Scholia to Lucian, Vit. Auct.
See also Gaskin 1997, 106. Bronowski 2019, 429, assumes without argument that less-than-
katégorémata are katégorémata, something we do not find plausible.

% Cf. e.g. “... but «Socrates lovesy, since the ‘whom’ is missing even though the subject is taken in the
upright, [that is] since the proposition is not complete, they call it less than a katégoréma, because it is

not a complete katégoréma.’ (tv 6& Zokpdtng lAel, £medn Aeinel TO tiva, KOV Kat’ ev0gioy EAEtn
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9) oo [-—-F
With individual variables and F for ‘loves’ this corresponds roughly to the contemporary
(20) Fxy

Some (probably early) Stoics applied the notion of less-than-katégorémata when
explaining Zeno’s and Cleanthes’ views of the end or telos.®® Here ‘to live in agreement
(with)’ is said to be something less <than a> katégoréma, which (so the text implies) becomes
a katégoréma if ‘with nature’ (téi phusei) is added as second argument, namely ‘to live in
agreement with nature’. This application of ‘less than a katégoréma’ in conjunction with its
definition and the descriptions as ‘less than a katégoréma’ and ‘not a complete katégoréma’
suggest that the early Stoics conceived of katégorémata and less-than-katégorémata as
‘nested’ functions. First the (non-subject) argument place in less-than-katégorémata is filled
(from Fxy to Fxa). This yields a (complete) katégoréma (Fxa). Then the subject-argument-
place is filled (from Fxa to Fba). This yields a complete content.?® In our Stoic notation, this

is from ... /---F to ... /aF to b /aF, filled from inside out.

6 Dmokeipevog, AL’ ovv, &mel ur avToTEANC 1) TPOTAGIS, EAATTOV T} KOTNYOPNUA @AGLY aOTHY, TL U
TtéAe1dV ot komyopnue). Scholia to Lucian, Vit. Auct. (27) 21.54-58.

> Arius in Stobaeus Ecl. 11.7.6, tr. Long and Sedley modified: ‘Zeno rendered the end as: “living in
agreement”... His successors, further articulating this, expressed it thus: “living in agreement with
nature”, since they took what Zeno said to be less <than a> predicate. Cleanthes ... added “with
nature”, and rendered it thus: “the end is living in agreement with nature”.” (T0 8¢ T1élog 0 pev Znivov
oltmg anédoke, O Oporoyovpévoe (ijv... Ol 6¢ peta tobtov, Oapbpodvieg, oltmg €EEpepov,
opoloyovpévag T @voet Cfijv: dmoloPovieg Elattov givarl <i> Katnyopnuo O VIO 10D ZAVeVog
pmoév. Khedvong yap... mpocébnie tf] guoel, Kol obtog anédmke, TEA0G 0TI TO OUOAOYOLUEVOC TH|
evoetl (v.) Stobaeus’ excerpts from Arius are a very reliable source for early Stoic theory.

% Could it not be the other way about, from Fxy to Fya to Fba? Possible but unlikely. The Stoics had

a term for the Fxa analogue (katégoréma). They do not offer one for a Fya analogue. «... loves Dio»
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Consistent with their distinction between event predicates (sumbamata) and
secondary-event predicates (parasumbamata) (83), the Stoics also defined less-than-
secondary-event-predicates. The latter stand to secondary-event predicates as less-than-
katégorémata stand to katégorémata. A Stoic example is ‘cares for’ (‘to ... for --- there is
care’), completed as ‘Socrates cares for Alcibiades’, with G for ‘cares for’: 61
11 /.. /-G
Evidently, these are also dyadic predicates. The contemporary analogue, with G for ‘cares
for’ is
(12) Gxy

We have been unable to find examples in which both argument places are filled with
the same argument, e.g. Dio loves Dio (Aiov Aiwva @iiel), but we keep looking. The Stoic

definitions of their two kinds of dyadic predicates are compatible with the same argument

is a (complete) katégoréma, more precisely an upright (or active) one. There is no analogue term in
Stoic theory for «Plato loves...». The purpose of passage (H) is to make it clear why it would be
wrong to think of «loves» as a katégoréma; it would be wrong since «Plato loves...» is not a
proposition; i.e. application of the definition of katégoréma (as defined in text (A)) fails. This
reasoning in (H) says nothing about the order of logical construction. The fact that «loves» is ‘not a
complete katégoréma’ (fn. 58) plus the Stobaeus passage (fn. 59) strongly suggests that you go from
something that is not a complete katégoréma to something that is a complete katégoréma (of the kind
we have in 882 and 3) and from there to a proposition.

% Thus Ammon. Int. 45.3-5, tr. Barnes modified: ‘If what is predicated of a case-content (ptdsis)
needs to be put together with another oblique case-content to make an assertion, it is said to be less
than a secondary-event predicate: thus ‘there is care’ e.g. ‘to Socrates for Alcibiades there is care”’
(i.e. ‘Socrates cares for Alcibiades’). (6v 8& 10 THg TTOGEMG KOTNYOPOVUEVOV T TO SEOHEVOV ETEPQ

ocuvtaydfvon Thoyig TTdoel TPoOg TO Totfjcat Andpavoty, EAattov 1 TapacOuBapo AEyeTal, Mg ExEL TO

néet, olov ‘Tokpdtel AlkiBiadov péier’.) See further discussion in Barnes 1999, 205.
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filling both argument places. As analogy, we offer that in Stoic definitions of non-simple
propositions it is stated that the same proposition can be used twice, e.g. p — p (SE M 8.93),
and in their theory of indemonstrables, arguments of the form p — p, p => p count as first
indemonstrables just as those of form p — g, p => q (Barnes et al 1999, 136). Since none of
this is compelling, we leave the question open.®

4.2 Next we argue that in the Stoic view less-than-katégorémata could take Stoic
quantifying expressions (tis, tis-ekeinos) instead of individual constants in either argument
place. With the definitions of the three kinds of simple affirmative propositions in mind (83)
we expect this.®® The illustrations of less-than-katégorémata contain only proper names.

There are several Stoic examples of what are likely to be Stoic polyadic predicates that have

%2 Arguably, someone’s killing oneself, cutting one’s own hair, etc. are different kinds of relations
from someone’s killing someone else, cutting someone else’s hair (try it!), etc. The general
assumption in contemporary first-order logic that one can fill all argument places with the same
argument seems natural if, like Frege, one uses mathematical examples when introducing functions
with two arguments (Frege 1891, 27-8). It is not essential to the notion of a polyadic predicate.

% The extant definitions of ‘being less than a katégoréma’ (texts in fns. 56, 58) use non-Stoic
terminology for the arguments: onoma, ptéseds onomatos, etc., whereas DL 7.70 has the Stoic orthé

ptosis, deiktiké orthé ptosis, and aoriston morion.
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indefinite parts in subject place.®* Perhaps most valuable is this Stoic example of a plausible
proposition, which will engage us repeatedly:®
(1) A proposition is plausible if it provokes assent, for example «If someone gave
birth to something, then she is its mother».®® (DL 7.75)
(The sentence that expresses the proposition in (1) is what linguists call an if-clause donkey
sentence.®’) In its ‘antecedent’, the proposition in (1) gives an illustration of a proposition that
contains a (potential) two-place predicate with two indefinite particles as arguments: ‘gave
birth to’ with ‘someone’ and ‘something’. In form, this predicate is analogous to
(13) Fxy
In Stoic terms «... to --- gave birth» would be less than a katégoréma. It appears then that in
the Stoic view less-than-katégorémata could take Stoic quantifying expressions along with
individual constants or demonstratives in either argument place. So the Stoics had the kind of

notion of dyadic predicate that is required for multiple generality.

% <If some god tells you that this one will be rich, this one will be rich.” (SE M 8.308, Greek in fn. 69)
combines indefinite part, case-content and demonstrative case-content. The Chrysippean-based ‘if
someone was born in the sign of Sirius, that one will not die at sea’ (Cicero Fat. 12-14), arguably
contains ‘born in the sign of” and ‘will die (at)’, “When someone is in Megara, he is not in Athens’
might have been thought to contain ‘is in’.

% A plausible proposition (pithanon axiéma) is a Stoic proposition that inclines us towards assent,
even if false (DL 7.75). Cf. the Chrysippean book title: On plausible conditionals (DL 7.190), which
suggests examples like the one in text (1) may originate with Chrysippus. See also Barnes 1985.

8 DL 7.75: & tig 1 £teKev, éxeivn Ekeivov pmp EoTi.

% Donkey sentences contain a pronoun whose anaphoric reference is intuitively clear but whose
syntactic function escapes straightforward linguistic analysis. A standard example is ‘Every man who
owns a donkey beats it’, see e.g. Geach 1962. An if-clause donkey sentence is a donkey sentence that

starts with an if-clause instead of e.g. a universal quantifying expression.
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4.3. Logicians are bound to ask at this point: What about (analogues to) predicates with more
than two argument places? Alas, no Stoic source explicitly mentions or discusses such
cases.®® The Stoics could have easily defined three-or-more-place predicates recursively on
the basis of their definition of dyadic predicates. For the term of a three-place predicate, the
phrase ‘less-than-a’ could be prefixed to ‘less-than-a-katégoréma’. Generally, if a (less-than-
a)"-katégoréma is a polyadic predicate, then a (less-than-a)"™*'-katégoréma is a polyadic
predicate. We could also say that a (less-than-a)"-katégoréma is the analogue to an (n+1)-
place predicate, with n>0. This is not that farfetched: the Stoics use iterative definitions in
many parts of their logic. Conjunctive propositions are said to consist of two propositions and
a conjunctive connective (DL 7.72) and negations are defined as propositions that start with
the prefix ‘not:” (Apul. Herm. 191.6-11; SE M 8.103; cf. SE M 8.89; DL 7.73). This accounts
for conjunctive and negative propositions of any complexity (Barnes et al. 1999, 105-106).
Still, there is no direct proof that the Stoics defined three-or-more-place predicates. What
about the following Stoic example?
(J) If some god tells you that this one will be rich, this one will be rich.®® (SE M
8.308, cf. PH 2.141, italics ours)
Does it not contain a predicate «... tells --- that *** will be rich», representable as
14) ... [---***H
and analogous in form to the contemporary

(15) Hxyz ?

% Some may think that the second Stoic definition of katégoréma (text (D)) attests a generic use of
katégoréma and refers to possible argument places (above 82). Accordingly they may suggest that
such polyadic predicates would be covered. We have argued (above §2) that (D) should not be read in
this way.

%9 SE M 8.308: €1 tic oot Bedv elnev STt TAOLTHOEL 0DTOC, TAOLTHGEL OVTOC.
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We doubt it: one would expect the Stoics to have treated indirect speech differently (cf. the
function of ‘said’ in the Stoic unmethodical arguments, e.g. Alex. An. Pr. 22.17-26). Clear
evidence for Stoic three-or-more-place predicates is thus absent. Of course, for a logic to

contain multiple generality and to reflect on its problems, dyadic predicates suffice entirely.

5. Variable-free predicate logic: monadic predicate logic
The Stoics have no individual variables. (The question whether they had propositional
variables is of no concern here.) A fortiori, they have no variable-binding quantifiers. We are
looking at a variable-free predicate logic. Such a thing is not unknown in contemporary
logic. Quine’s short and splendid paper ‘Variables explained away’ provides a method that
allows one to replace Frege-style individual variables and quantifiers by a set of operators.
The Stoics appear to distinguish between two kinds of indefinite propositions. The
first is an analogue to contemporary existential propositions.
(K) According to them (i.e. the Stoics), indefinite are those <propositions> in which
an indefinite part (morion) governs, such as «someone is sitting».” (SE M 8.97)
(L) An indefinite [simple proposition] is one that is composed from an indefinite part
... and <a katégoréma>, such as «someone is walking» ... ."* (DL 7.70)
This first kind of indefinite proposition is composed of one indefinite part” and a monadic

predicate. The indefinite part governs, that is has widest scope, in these propositions. Given

O SE M 8.97: aopiota 8¢ 0Tt kat’ adTods &v 0ic AOPLETOV TL KLPLEVEL LOPLOV, 010V TiC KaOnTaL.
™ DL 7.70: a6piotov 8¢ 0Tt 1O oLVESTOC £E GOpicTOL HOPloL ... Kai KaTNyopAuHaTog, olov Tic
nepwmotel, ... . We accept von Arnim’s addition of <kai katnyopnpotog™>, an emendation which seems

uncontested.
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the Stoic Scope Principle (81), ‘someone’ (or ‘something’) is thus the characterizing
expression in sentences that signify these indefinite propositions. The examples in (K) and
(L) are examples of such indefinite simple propositions. With 1 for the indefinite part, we can
represent their (Stoic) form as
(16) F
The contemporary analogue is
(17) 3IxFx
This is confirmed by the explanation of why indefinite propositions are indefinite
(M) «Someone is walking» is indefinite, since it does not demarcate any one of the
particular walking individuals. For, it can generally be expressed in the presence of
any of the particular walking individuals.”® (SE M 8.97)
We understand (M) as conveying that indefinite propositions do not refer. The reason is that
they do not pick out any particular person or thing, since they can be — truthfully — expressed
in the presence of any particular walking, sitting, etc. person or thing. It is immaterial which

person or thing.”

2 Texts (K) and (L) imply that the indefinite morion is part of the proposition and hence at the level
of content. We translate morion as ‘part’ and use ‘particle’ for the corresponding linguistic
expression. There is no Stoic equivalent to this distinction, it is merely for clarity.

® SE M 8.97: 10 pév obv “Tig mepunatel” GOPIoTOV £0TIY, EMEL OVK GQOPIKE TveL TV &L PEPOVG
TEPIMATOVVIOV: KOWADG Yap €Q° £KAGTOL aOTAV Ek@épesbot dvvatar: (‘in the presence of’: LSJ s.v.
éni A.1.2.e; alternatively ‘on the basis of” LSJ s.v. éni A.1.2.1).

™ As noted above, Stoic referring expressions appear to have a ‘case-content’ (ptsis) at the content
level. Proper names, demonstratives and nouns (in certain functions) each have a corresponding

ptdsis. For demonstratives, they are called ‘demonstrative case-contents’. The particles tis and tis-

ekeinos have corresponding ‘indefinite parts’ (aorista moria) at the content level. No indefinite ptésis
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Non-reference is confirmed by the Stoic truth conditions for simple (affirmative)
existential indefinite propositions. The indefinite proposition «Someone is walking» is said to
be true precisely if the corresponding definite proposition («this one is walking»
accompanied by an indicating of a specific person) is true (SE M 8.98).” (By a
corresponding definite or middle proposition we mean henceforward a proposition that
differs from the indefinite proposition at issue only in that it has a case-content or
demonstrative case-content in place of an indefinite part.) We can confidently conclude that
the indefinite propositions of form (16) are Stoic existential propositions with monadic
predicates and one quantifier expression. We call them monadic indefinite existential
propositions.

The second kind of indefinite proposition is somewhat harder to pin down. Based on
what we said about the Stoic notion of monadic predicate, we argue that the full sentence
behind (L) also provides an example of a monadic indefinite universal proposition. This
requires a close look at that full sentence.

(N) An indefinite [simple proposition] is one that is composed from an indefinite part

or indefinite parts and <a katégoréma>, such as «someone is walking», « <if someone

is walking>, he is moving».”® (DL 7.70, continuation of (L))

or case-content is ever mentioned. Neither ‘tiS” nor the anaphoric ‘ekeinos’ (for which see below) nor
the combination of the two are ever called ptosis in Stoic texts. See also Crivelli 1994a, 189.

™ A definite proposition is true if that which is pointed at falls under the predicate (SE M 8.100). The
account of the truth conditions of indefinite propositions leads to well-known problems for certain
Stoic propositions, such as «someone is dead» and «this one is dead», which we can here ignore, see
for a variety of interpretation Barnes et al. 1999, 98-101; Bailey 2014, 281-284; Durand 2019, 8§88 29-
34; Bronowski 2019, 415-8.

® DL 7.70: adpiotov 8¢ €ott 1O ouvveotdg &€ dopiotov popiov i dopiotov popiov <kai

KOTNYOPYHOTOG>, olov Tig mepumatel, <ei Tic mepumorsl,> 8keivog Kiveltor. More literally, 8keivog
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We assume that the second example is of the second kind, that is, an indefinite simple
proposition with more than one indefinite part and a monadic predicate. We agree with and
adopt (in (N)) an emendation that assumes a textual lacuna by — very plausible —
haplography.”” Then we have as second example

(18)  «If someone is walking, he is moving.»

It contains the indefinite parts ‘someone’, which is non-anaphoric, and ‘that one’, which is

anaphoric with cross-reference to the first indefinite part.”® The result is, in a well-attested

Kweiton translates as ‘that one is moving’. Since we argue (below) that the regimented sentences that
express universal propositions use forms of ékeivog as anaphoric pronouns, the natural translation in
English is with a personal pronoun. (Here we follow Crivelli 1994a.) This has the additional
advantage that elements of case and gender in the Greek can be rendered directly. In some cases in
which it increases clarity, we render ‘that one’.

" The text without emendation is highly puzzling. Cf. the detailed fn. Frede 1974, 59-60 and Crivelli
1994a, 189: ‘One wonders why both examples offered by Diogenes are simple indefinite propositions
consisting of one indefinite particle and one predicate, whilst no example is given of a simple
indefinite proposition consisting of more than one indefinite particle and one predicate.” The
emendation was suggested by Egli 1981, in conjunction with an alternative to von Arnim’s
emendation (fn. 71 above), which we do not adopt, and which does not change the sense of the
definition as given here. Egli’s emendation is also adopted by Hiilser 1987-8 p 1142 (= FDS 914).
Crivelli tries to make sense of the text by stipulating a Stoic distinction between anaphoric and non-
anaphoric simple indefinite propositions (1994a, 189). However, no texts attest such a distinction, and
we consider the conjecture of anaphoric simple indefinite propositions philosophically awkward.

® Kneale & Kneale 1962, 146 suggest that ekeinos must be anaphoric, cross-referring to an
antecedent in a conditional. We do not claim that the Stoics considered occurrences of ekeinos
without a preceding form of tis in a preceding clause as anaphoric. (That would be silly.) Equally do

we not consider the fact that, in a work on psychology in a strange etymological explanation of ‘egd’
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canonical form, what the Stoics call an indefinite conditional. Of these a good number of
examples survive.” The very same example is also attested in Augustine Dial. 3, which is
based on Stoic logic.®® (It speaks in favour of the emendation that it results in a Stoic

canonical formulation and a known Stoic example.)

utilized to corroborate the Stoic placement of the mind in the heart, Chrysippus implies that ekeinos
has a demonstrative use (Gal. Plac. Hipp. Plat. 2.2.7-12) as detrimental to the claim that in logic the
Stoics regimented the use of the pair tis / ekeinos in such a way that it counted as a pair of indefinite
part(icles) in which the second part does anaphoric duty: The pair of particles works together as a
unit, just like the Stoic pairs of connectives kai ... kai--- and étoi ... é---. See also Crivelli 1994a. 196;
Caston 1999, 196-7; Durand 2019, 8§843-5, 51-4. We note that ekeinos seems never to occur in
demonstrative function in the many demonstrative examples in Stoic logic.

" For some of them see Cic. Fat. 15; DL 7.75; SE M 11.8-13, three examples, for helpful discussion
of which see Crivelli 1994b, 498. Cf. also Cic. Acad. 2.20-21; SE M 1.86; Plutarch, Com. Not. 1080c.
Epict., Diss. 2.20.2-3 seems to provide evidence as to the reformulation of a negative universal, ‘No F
is G’. Cf. Crivelli 1994a, n. 36.

8 Cf. the conditionals mentioned at DL 7.78, «If Dio is walking, Dio is moving» (with an uncontested
emendation by von Armin); and Gell. 16.8.9 «If Plato is walking, Plato is moving». Consistent with
the standard practice in Stoic logic, these conditionals are offered as stock examples and are assumed
true. We argue that (N) provides (18) as another stock example of a true conditional, but now one that
is indefinite. Simple probability calculations show that this is more likely than that we have «someone
is walking» and «that one is moving» as two isolated examples, which just happen to form a familiar
stock example when put together. Cf. SE M 8.100, where «someone is walking» and «someone is

sitting» are given as two isolated examples of indefinite propositions.
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It is often assumed that the indefinite conditionals are Stoic non-simple propositions,
more precisely, conditionals (sunémmena).® (Recall that Stoic propositions are either simple
or non-simple, 81.) This is however both implausible and problematic. Nor is it entailed by
the name: ‘indefinite’ may function as an alienans adjective. It is implausible, since the
Stoics, in their language regimentation, required that in a proper conditional the subject
expression of the antecedent sentence be repeated in the consequent sentence, if the subject is
the same; e.g. “If Plato lives, then Plato breathes”. The practise (we call it anaphora removal)
applies to all non-simple propositions and is often, though not uniformly, followed in the
sources.® It ensures that it is discernible at the sentence level that we have two independent
simple propositions that are combined in accordance with the Stoic definition of a conditional
into a non-simple one. It becomes thus discernible that the consequent is detachable e.g. with
a Stoic first indemonstrable, which has the form of modus ponens. The relevant non-simple

proper conditional, composed of two simple indefinite propositions, is this conditional

8 50 Frede 1974, 59 fn. 11; Goulet 1978, 205; Crivelli 1994a, 198-199: Bobzien 1998, 156-159.
Exceptions are Durand 2018, 167-169, Frede 1974, 64-7 (not entirely clear) and possibly Long and
Sedley 1987, v.1, 207 (not entirely clear either).

8 Cf. e.g. DL 7.77, 78, 80; SE M 8. 246, 252, 254, 305, 308, 423; SE PH 2. 105, 106, 141;
Gell.16.8.9; Gal. Inst.Log. iv.1; Simp. Phys. 1300; Alex. An.Pr. 345, Cic. Fat 12. No surviving
ancient source explicitly discusses the Stoic convention of anaphora removal. We believe that the
frequency with which anaphora removal occurs, together with the fact that it sounds as unidiomatic
and is as rare in ancient Greek as in English, are sufficient evidence. It is likely that because it is not
idiomatic in some cases in which this regimentation is not followed, these are scribal changes; and
that for the same reason in other, especially later ancient cases, some authors are unaware of the
convention and disregard it. See Barnes et al. 1999, 104-105 for discussion of Stoic anaphora

removal.
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(19)  If someone is walking, someone is moving.®®

(19) satisfies the Stoic definition of conditionals as non-simple propositions that are
composed with the conditional connective ‘if’ (DL 7.71). By contrast, Stoic indefinite
conditionals resist anaphora removal and neither do they satisfy the definition of the
conditional, nor is it possible to detach their ‘consequent’ with modus ponens. It would be
absurd to assume that the Stoics did not see the difference between (18) and (19). And there
is evidence that they did see it.*

The assumption that the indefinite conditionals are non-simple is problematic, since
the Stoics would be shown to be unaware not just of the difference between the sentences
expressing (18) and (19), but more generally between conditionals and universal
propositions. (For example, in terms of traditional Fregean-Russellian logic, in (19) the
conditional connective has wide scope, in (18) the universally quantifying indefinite parts
do.) That they were not unaware of this, is clear from the fact that in the Stoic view
(20)  If something is human, it is a mortal, rational animal.
expresses a universal proposition (katholikon [axidma]), in this case a definition, and
someone who utters (20) says the same proposition as someone who utters

(21)  (Every) human is a mortal rational animal.®

8 Cf. Barnes et al. 1999, 112, also Egli 2000, 20-21.

8 Cic. Fat. 15, see Bobzien 1998, 156-159. Egli 2000, 20-21 argues plausibly that the Stoic solution
to the Nobody Paradox shows that the Stoics distinguished between a pair of sentences similar to (18)
and (19).

8 SE M 11.8: “for the one saying “Man is a mortal rational animal” says the same thing in meaning,
though different in expression, as the one saying “if something is a man, it is a mortal rational
animal™’. (6 yop elmwv “GvOpomog ott (dov Aoywov Ovntov” 1@ sindvtt “el ti éotv dvbpwmoc,
gelvo (®HOV £€0TL AOYIKOV BVNTOV” T1} HEV dUVAEL TO adTo Aéyel, T1] 0 Pwvi] dtdpopov.) What is said

(legei) is the proposition (e.g. DL 7.66). Hence those two speakers say the same proposition. The



38

In (21), and according to the Stoic Scope Principle, ‘every’ would have largest scope.® Given
the stated synonymy of (20) and (21), ‘something ... it ...” must have largest scope in (20).
Accordingly, in our Stoic examples, the two-particle quantifying expression always has each
part as far to the front of its clause as is possible. For the Stoics, (21) expresses a simple
proposition, and with (20) and (21) one says the same proposition. But the same proposition
cannot be both simple and non-simple. Hence (20) and by generalization (18) and Stoic
indefinite conditionals generally, express simple propositions. As such, they should consist of
indefinite parts and a predicate (DL 7.70, above). This is exactly what they consist of. The
indefinite parts ‘something’ and ‘it” work together as a unit (just like the parts ‘either ... or
...”, ‘and ... and ...” in non-simple propositions (81)). The remainder of the content

(22)  «If ... is walking, ... is moving»

is a monadic predicate by the definition of monadic predicate (katégoréma). We have
evidence that the Stoics, Chrysippus in particular, had that sort of predicate (above (4), (5)).
The logical form of the propositions (and the regimented sentences expressing them) can then

be represented as

following sentence (SE M 11. 9) leaves no doubt that the singular noun without article ‘man’ is
understood universally, as covering every man (i.e. human being). For katholikon used for an
indefinite conditional cf. SE M 1.86; Epict. Diss. 2.20.2-3, Plut. Com. Not. 1080c; see also Crivelli
1994a fn. 36 and Caston 1999, 195-199, esp. 197.

% Note the example SE M 11.10-11: ‘For the person who carries out a division in this manner,
“among human beings, some are Greeks and some are barbarians [i.e. non-Greek speakers]” says
something equal to “if some things are human, they either are Greeks or are barbarians”. (0 yap Tpon®
TPOE SLopovUEVOS “TAV avOpdTeV ol uév eioty "EAAnveg, ol 6¢ BapPapor” icov t1 Aéyel T@ “el Tvég
glow avOpamot, ékeivol 1 "EAMnvég elowv §| BapPapor”.) Here the leading expression ‘among human
beings’ (tdv avOpomwv) has widest scope. This also shows that the Stoics consider such propositions

with a generic noun without article as subject expression as a universal proposition of sorts.
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(23) Conditional conjunction + indefinite particle (1) ( + cases) + finite verb +
corresponding anaphoric particle (g;) ( + cases) + finite verb.
We always assume that any Stoic regimentation is (in Greek) grammatically correct. In
contemporary symbolism with variables (22) has the form of a monadic predicate
(24) Fx—>Gx
and the indefinite proposition (18) has the form
(25) Vx(Fx —> GXx)
So we can make sense of a perplexing Stoic definition with examples (in (N)) if (i) we accept
a very plausible emendation that establishes a Stoic stock example in Stoic canonical form,
and (ii) we then take the restored text to mean exactly what it says. This solves the
conundrum of Stoic indefinite conditionals: They are not non-simple but simple propositions,
just as the text implies. (iii) These are constructed with two indefinite parts that form a logical
unit and have widest scope in the proposition plus a monadic predicate as defined by the
Stoics for which we have evidence elsewhere.?’
There are then Stoic indefinite universal propositions to complement the Stoic
indefinite existential propositions; both kinds are simple propositions.®® There is evidence for
their semantics, too (SE M 11.8-13).%° It is based on what are called subordinate instances of

universal propositions.”® These are themselves propositions: They can be false (ibid.), and

¥ For additional evidence that the Stoics were aware that indefinite conditionals were not non-simple
propositions (and as such not the kind of conditionals as are part of propositional logic) see §9.

% We do not here discuss the question whether the two are duals and interdefinable. For their
negations see Barnes et al. 1999, 113-114, Egli 2000.

% See also Crivelli 1994a, 193-4, 199-202; Barnes et al. 1999, 113; confirmed by DL 7.75, see below
86.

% Hyrotacoopévoy (SE M 11.11); vrotaybévroc (SE M 11.9).
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accordingly, true. The instances are proper conditionals with definite (or middle, see below
86) component propositions, in which the case-content is the same in both component
propositions. If there can be a false subordinate instance, the indefinite universal is false. We
infer that if there cannot be any false subordinate instances, the indefinite universal is true.
Why ‘cannot be any’ and not ‘are no’? We assume that the ‘if” in the universals, or
indefinite conditionals, has the same logical strength as in the Stoic proper conditionals (cf.
Cic. Fat 11-17, Bobzien 1998, 156-159.) This is also suggested by their name. So ‘can be’ is
required by the — Chrysippean — truth conditions for Stoic conditionals, which contain a
modal element: a conditional is true when its antecedent and the negation of its consequent
are incompatible (DL 7.73). However, Chrysippus could and did also account for a kind of
non-simple proposition that corresponds to material conditionals, i.e. to the Philonian
conditional. He (and some other Stoics, it seems) used negations of conjunctions with the
antecedent of a Philonian conditional as first conjunct and the contradictory of the consequent
as second conjunct as the correct form of that Philonian conditional. (The Philonian
conditionals are thus accurately rendered as truth-functional, since they are really negated
conjunctions and Stoic negation and conjunction are both truth-functional.) Moreover,
Chrysippus’ logic contained corresponding indefinite negations of conjunctions, too. We
assume, by analogy to Chrysippean indefinite conditionals, that the Chrysippean negated
conjunctions that replace Philonian conditionals are true when there are no false subordinate
instances. (Cf. Cic. Fat 11-17 and Bobzien 1998, 156-159 on this point.) From a
contemporary perspective, the Stoics have two kinds of universal propositions, one
containing a modal element, the other being non-modal and truth-functional. For
differentiation, we call them the Chrysippean universal and the ‘Philonian’ universal. (No

such names are known from antiquity.). We generally consider Chrysippean conditionals and
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Chrysippean indefinite conditionals as paradigm. The case for negated conjunctions is
analogous, and we mention them only occasionally.

Virtually all extant examples of Stoic universals are restricted universals in the sense
that universal quantifiers have only conditionals or negated conjunctions in their immediate
scope: Not ‘everyone is moving’, but ‘if someone is walking, that one is moving’ or ‘not:
both someone is walking and not: that one is moving’. The closest to non-restricted
universals is ‘if some things exist, those things either are good or are bad or are indifferent’.%*
(For the Stoics ‘existence’ (einai) is reserved to bodies, and so is narrower than the
ontological category ‘something’ (ti), which includes both bodies and non-bodies.) Still, the
example suffices to illustrate by analogy how unrestricted universals could be expressed
within the Stoic framework: ‘if something is something, then that thing ...” (ei ti ti estin,
ekeinon...). If so, all Chrysippean universals could be expressed canonically in conditional
form. Correspondingly, all ‘Philonian’ universals could be expressed canonically in the form
of negated conjunctions (Cic. Fat 15-16). Very roughly, the first would correspond to the
contemporary Vx [(Fx > Gx),” where ‘[ indicates whatever modal force Chrysippean
indefinite universal conditionals have, and the second to Vx (Fx o GX) or VX —(Fx A —Gx),
with ‘>’ for material implication.

Just as the indefinite part «someone» in Stoic existential propositions is non-referring
(above), so are the indefinite parts «someone — that one». The relation between the existential
and its correlated definite proposition has a parallel in the relation between the universal and
its subordinated proper conditionals with the same referent for the subject expression in both

component propositions. In the existential case, for truth, the presence of a true correlated

L SE M 11.11: €1 tvé éomwv Svta, ékeiva fitot dyabd ot fi Kok E6Tv §| AdLapopa.
%2 Why not CWx (Fx > Gx)? (i) The surviving argument form does not require it (below §86 and 9).

(ii) We believe the texts suggest that universal quantification has largest scope (below 87).
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definite is required. In the universal case, for truth, the absence of (the possibility of) a false
subordinated conditional is required.

We now return to Quine’s ‘Variables explained away’. Quine notes that in simple
monadic existential predicates (corresponding to one occurrence of the variable), the variable
can be dropped, and that ‘some (G) is F’ is a better formulation than ‘some (G) x is such that
x is F* (343). On the Stoic side, for such cases, the Scope Principle does all that is necessary.
Position is marked by the indefinite part ‘someone/something’ and the desired monadic
predicate is abstracted as being everything other than this part, as per the definition of
indefinite propositions. So the Stoic ‘someone (or something) F’ (for short tF, with ‘¢’ for
tis, tinos, etc.) combines the existence prefix with the variable it binds — in modern terms
‘(something X is such that x) F’. For Stoic monadic universal predicates, in variable-binding
quantifier formulations the same variable occurs twice. Here the Scope Principle combined
with anaphoric reference does all that is necessary. ‘(If) someone — that one’ combines
marking the positions of (what would be) the two occurrences of the variable (one position is
given by ‘someone’ the other by ‘that one’) with the analogue to the universality prefix
‘everything x is such that’. We give the form of sentences expressing such propositions as t;F
— &G, where the predicate comes in the three parts —, F and G, with ‘€’ for the anaphoric
expressions ekeinos, etc., and the anaphoric relation indicated by subscripts <, ‘k’, ... .
Generally, in the two Stoic monadic cases, a combination of the Scope Principle and
anaphoric reference suffices. Problems of multiple generality can occur only in indefinite

propositions with more than one quantification.

6. Variable free predicate logic: Polyadic predicate logic
To see whether Stoic logic could handle the problem of multiple generality, we need

to consider propositions with more than one quantifying expression. In keeping with the
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evidence, we confine ourselves to dyadic predicates and propositions with two quantifying
expressions. There are four such cases, in terms of modern quantifier expressions, 33, VV,
3V, v3. All issues of ambiguities are postponed to §7 and §8.

For the first two cases, consider again the Stoic if-clause donkey sentence from text
(1). For our purpose it is preferable, here and below, to retain the Greek word order, even
though in English it is unidiomatic and potentially cringe-inducing:
(26)  «If someone (male/female) to something gave birth, then she of it is the mother».”
The ‘antecedent’ provides us with a Stoic 33 proposition that contains a dyadic predicate
(less-than-a-katégoréma)
(27)  «Someone to something gave birth.»
This appears to be the canonical or regimented positioning of the indefinite parts, parallel to
that of the upright and oblique case-contents in middle propositions with dyadic predicates
(84). With F for ‘gave birth to’, the form of (27) is analogous to
(28) 3Ixdy Fxy T It F

We have an explicit account of the Stoic truth-conditions for indefinites only for
(affirmative) monadic existential indefinite propositions: ‘Someone is walking’ is true
precisely if the corresponding definite proposition is true (SE M 8.98, 85 above, Crivelli
1994a, 190-193). By simple generalization, we obtain convincing Stoic truth-conditions for
dyadic (double) existential indefinite propositions, by which we mean those that contain a
dyadic predicate and two indefinite expressions. The multiply general «Someone loves
someone» is true if the corresponding doubly definite «This one (indicating a specific
person) loves this one (indicating a specific person)» is true. Here there are two acts of
indicating directed at two different people (cf. PHerc 307 Col. IV), or possibly at the same

person. We use d, e, ... as individual constants in demonstrative atomic propositions that are

% DL 7.75: € tig 1 Etexev, éxetvn gkeivov piTnp Eoti.
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accompanied by the relevant admissible acts of indicating. Then, in contemporary terms 3x3y
Fxy is true iff some Fde is true.

What about the Stoic dyadic universals or V'V cases? It is realistic to assume that in
(26) «... of --- is the mother» (using Greek word-order again) is also a dyadic predicate (less-
than-a-katégoréma).** As a whole, (26) then illustrates the Stoic version of a dyadic predicate
with two restricted universal quantifications.”> The predicate «If ... to ---gave birth, ... of ---
is the mother» is in form analogous to
(29) Fxy > Gxy i [-—-F> ... [---G
The proposition (26) includes two pairs of quantifying parts, ‘someone-she’ and ‘something-
it’, that take the two pairs of argument places. This is precisely what we expect from the
monadic cases.” The form of (26) is then analogous to

(30)  Wxvy (Fxy — Gxy)¥’

% Note that the main clause ‘that one is mother to another one’ contains two anaphoric expressions
without their referent-expressions, and as such does not express a Stoic proposition. It is not a
complete content.

% There are no examples of unrestricted universalization with two-place predicates (analogues to
VxVy Fxy). However recall the universal proposition at SE M 11.11, discussed in 8§87 below: «if
something exists, then it is either good or bad or indifferent.

% |t also gives additional support to the DL 7.70 reading of ‘someone’ and ‘he’ (ekeinos) above §2.

" In our Stoicized symbolism: t; /tF — €; /&G, with the regimented word order and ; for the first
half of the indefinite (upright) part, ; for the corresponding anaphoric second half, /z for the first half
of the indefinite oblique part, /g, for the corresponding anaphoric oblique second half. It is of course
not necessary that an upright first half has an upright anaphoric part, an oblique first half an oblique

anaphoric part (see 8§8).
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It is not clear if and how such propositions could be expressed with ‘every’ (as ‘if something
is human it is mortal’ was said to be synonymous to ‘(every) human is mortal’ in the monadic
case in §5) — not even if one resorts to acrobatic distortions of natural language.®® Thus here
we have a logically motivated reason why the Stoics introduced the conditional form for
expressing universal propositions: it is required when there are two universalizations in a
proposition. Of course (26) is not what one would expect the restricted parallel to

(31) WxVyFxy

to be. Stoic dyadic predicates provide the material for a restricted version of (31), too. An
example would be

(32)  If someone,; is human and someone;, is human, then they,, love them,,*°

(33) VxVy ((Fx A Fy) = Gxy)

Or, with the existence predicate E,

(33a) If someone ,; exists and someone ,, exists, then they,; love them,,.

(34) VxVy ((Ex A Ey) — Gxy).

(32) and (33a) can be expressed with ‘every’ in Greek as in English, e.g. ‘every human loves

every human’ 10

% Cf. the well-known criticisms of the suppositio theories developed by Medieval logicians: Dummett
1973, 8, and on ancient Aristotelian logic see Barnes, 2007 159-165.

% Perhaps as a regimented form for ‘some are human’ (twveg &vOpomoi giow), given Chrysippus’
interest in plurals, see fn. to (48).

10 8¢ GvOpmmoc mhvto GvOpamov eukel. Sentences expressing propositions like (32) and (33a) are
known as bishop sentences, after Kamp (see Heim 1990, and for a brief exposition Elbourne 2010, 65-
68). Since no Stoic examples of this kind survive, we mention this only in passing and do not

speculate about the Stoic take on their semantics.
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We saw that there are no explicit accounts of the truth-conditions for Stoic monadic
universal propositions, analogous in form to ¥x(Fx—Gx), but that there is sufficient evidence
to reconstruct these: A monadic universal indefinite proposition is true precisely when there
can be no false subordinate instances (85). By generalization to dyadic universal indefinite
propositions, a Stoic proposition analogous in form to VxVy(Fxy—Gxy) should be true
precisely when there can be no false subordinate instances of these: No Fab—Gab can be
false. In addition, we have an explicit semantic presentation of a counterexample invoked to
show the falsehood of the plausible proposition (26).

(O) But this is false. For it is not the case that the hen of an egg is the mother.**

Here we have, implied, a sufficient condition for the falsehood of (26): Given the truth
conditions for indefinite conditionals (see Barnes et al. 1999, 112-113; SE M 11.9-11), (26) is
false because one of its subordinated non-indefinite conditionals is false, presumably: «if a
hen to an egg gives birth, then a hen to an egg is a mother», following the example in (O). A
necessary and sufficient condition for this non-indefinite Chrysippean conditional to be true
is that it cannot have a true antecedent and a false consequent.’®® This suggests that the truth
conditions for (26) are that it cannot have a counterexample; and that (O) gives a
counterexample in the form of a false subordinated instance. We assume that the same would

be the case for propositions like (32) and (33a).

7. Scope ambiguity

9L DL 7.75, continuation of (1): yeddog 8¢ TodTo- 0 Yip 1 Spvic God EoTt piTnp.

192 Barnes et al. 1999, 106-108. We saw that for the truth of an indefinite proposition we may need the
truth of a corresponding definite proposition (or partially definite proposition). As expected, for the
demonstration by counterexample of the falsehood of a proposition, a corresponding middle

proposition seems to suffice.
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The kind of ambiguity that is standardly offered as evidence of the ingenuity of
Frege’s quantifier logic is that of scope ambiguity in quantifying expressions (e.g. Dummett
1973, 9-15). Since the order of two or more of the same quantifying expressions is considered
immaterial in every logical respect (though see 88), such ambiguity is discerned when
quantifying expressions are mixed.'® The most basic contemporary forms are Vy3x Fyx and
IxVvy Fyx. The problem of multiple generality is often explained with examples of just these
forms. ‘Everyone loves someone’ is the paradigm in the English language. Here ‘everyone’
may have wide or narrow scope. There are no surviving examples of Stoic propositions with
mixed quantification, that is, of polyadic predicates that are governed by a mixture of
existential and universal indefinite parts. At the same time, there is no reason to think that
Stoic dyadic predicates exclude completions that generate propositions with mixed indefinite
quantification. The only proviso is that, as in the case of monadic predicates, universal
‘quantifying’ is usually restricted, and Stoic language regimentation would ask for expression
in conditional form. Using what information there is on Stoic monadic existential and
restricted universal quantifying, it is straightforward to (re)construct step by step the Stoic
version of the mixed cases. The Greek for ‘Every human being loves someone’ has a scope
ambiguity similar to the English. In this section we disregard anaphoric ambiguity. Our
examples are deliberately chosen so as to avoid that issue. Thus ancient Greek contains
sentences equivalent in form to
(35) Every man likes something.
which start with the Greek for ‘every’ (pas). ((35) restricts only the universal, not the
existential part.) Assume such a sentence is intended to express a Stoic proposition in which

the universal part has wide scope. Then, in principle, the formulation with ‘every’ (pas) as

1% In Stoic notation of dyadic universal propositions it is not immaterial which second half of a two-

part quantifying expression goes with which first half. See §§ 6 and 8.



48

first word would find Stoic approval because of their Scope Principle, that the first expression
of a sentence indicates widest scope (see §1).*** Possibly because of the perceived ambiguity
in (35) between Chrysippean and ‘Philonian’ universal (§6), the Stoics would advocate
regimentation. For brevity, we here only consider the Chrysippean versions. So, the Stoic
fully regimented form of such sentences as Chrysippean universals would almost certainly
be:
(36)  If someone is a man, he likes something.'%®

If someone,; is a man, he;; likes something,,.
This gives wide scope to ‘someone-he’ (tis-ekeinos), before ‘something’ (ti). The similarity to
the contemporary formal analogue is obvious:

(37) Vy(Fy — 3x Gyx)

104 OBJECTION: There are no attested examples of Stoic sentences with pas as the subject expression.
Therefore these generally do not seem to be cases that the Stoics were interested in or had dealt with.
REPLY: This objection is unconvincing. We assume that it was the Stoic view that universal
propositions should be expressed in the form of one of two specific types of indefinite sentences,
since they took universal sentences to be ambiguous, and that they probably regimented such
sentences to disambiguate them. Depending on the intended meaning, they were to be formulated as
indefinite conjunctions or indefinite conditionals (As main evidence we take Cicero Fat. 11-15, also
DL 7.82 (Sorites), Augustine, Civ. 5.1; for further evidence see Bobzien 1998, 156-167, and the
discussion in Frede 1974, 101-106). So it is not the case that the Stoics were not interested in
sentences with pas. Rather, they found such sentences lacking, since ambiguous, and introduced a
disambiguating regimentation, presumably for purposes of scientific theory and dialectic. It would
hence be surprising, if we found such sentences as examples in Stoic logic, and their absence cannot
be taken as evidence that the Stoics were not interested in the content of what they thought was
intended to be expressed in natural Greek language in sentences with pas.

105 &1 1ig gotv BvBpwmoc, éxkeivoc Tt eikel. Cf. SE M 11.8-9.
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Next assume that (the Greek equivalent to) (35) is intended to express a Stoic
proposition in which the existential part has wide scope. The Scope Principle suggests that in
this case the formulation of (35) would not even in principle find Stoic approval — or at least
not for logical purposes. The immense flexibility of word order in Greek seems to stop short
of allowing alternatives that start the sentence with an existential particle followed by a
universal particle (ti pas, say). We are lucky to have some evidence that guides us in
reconstructing how the Stoics would have regimented such sentences with wide-scope
existential. It is based on a parallel case in which the Stoics introduce an existential
proposition as part of their parsing a simple middle or definite proposition: ‘Kallias is
walking’ is parsed as ‘There exists a certain Kallias who is walking’ and ‘Kallias is not
walking’ as

(38)  “There exists a certain Kallias who is not walking’.*®

1% See Alex. An.Pr . 402.15-18, reporting a Stoic view: ‘for they say if Kallias does not exist, «Kallias
is not walking» is no less false than «Kallias is walking», since in both what is signified is that a
certain Kallias exists and that walking (or not-walking) holds of him.” (un yap 6vtog KaiAiov ovdev
Nttov pact tiig «KoAriac mepimotei» yevdii sivon v «Kodliog 0d mepuratel» - &v dpgotépoug yop
adTodg elvar T onuavopevov 61t Tic KodAiag, Tovtm 88 Dmdpyst §| TO TEPIMOTELV 1) TO [T) TEPUTOTELV).
Alexander’s phrasing ‘that walking (or not-walking) holds of him’ is Peripatetic. We think that the
formulation of two Stoic examples with relative clauses later in the passage is the canonically Stoic
one (Alex. An.Pr. 402.29-33): ‘so thus the one saying “this one isn’t walking” says what is equivalent
to “there exists this one indicated here, who isn’t walking” ... the one saying “the teacher Kallias isn’t
walking” says what is equivalent to “there exists a certain teacher Kallias who isn’t walking.””
(oBtwg yap TOV Aéyovia ‘oDTog ob meputatel’ icov Aéyewv 1® ‘fomiv 6 Jeikviuevog obrog, 6¢ ob
wepimorel’. ... TOv Aéyovto ‘KaAliog 0 ypouuatikoc od mepumatel’ ioov Aéyew 1@ ‘éon nig KaAliog
ypouuotikog, 6¢ ob mepimatel’.) See also Alex. An. Pr. 404.27-29. On Alex. An.Pr . pp. 402-4 see also

Lloyd 1978.
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(The Stoic point of this rephrasing is to remove the scope ambiguity of negation by making it
explicit that Stoic affirmative definite and middle propositions, which include «Kallias is not
walking», have existential import. The Stoic negation «not: Kallias is walking» does not.)
Here the structure of a simple middle proposition is made apparent by parsing the structure in
a sentence that consists of a combination of two clauses. We suggest that in our case of mixed
quantified sentences with wide-scope existential, Stoic logicians may have used a parallel
Greek formulation with an indefinite particle instead of a noun or demonstrative pronoun as a
step towards regimenting the mixed sentences:

(39) There exists something that every man likes (esti ti ho pas anthropos philei).

b

This sort of formulation ‘there exists something that ...’ comes as close to an existentially
quantifying expression in natural language as one may wish for. The Scope Principle gives it
wide scope in (39). It is also very hard, if not impossible, to read such sentences as having
‘every’ with wide scope. The Stoics recommend (38) as parsing of the simple proposition
‘Kallias is not walking’ in the context of evading scope ambiguity i.e. of negation.'®” It is thus
entirely plausible that they also recommend formulations like (39) as parsing of a simple
indefinite proposition to evade scope ambiguity (cf. Egli 2000).

Some of the Stoic discussion of existential import in simple affirmative propositions
suggests a parsing of (38) as a ‘conjunction” with an anaphoric expression
(40)  Socrates exists and he (that one) is walking.*®
This shows that the Stoics had all the elements available to parse sentences like (39) as

109

indefinite conjunctions™ that have an existential first conjunct and an indefinite conditional,

or Chrysippean universal, as second conjunct:

197 See previous note.
108 211 6 Myov ‘Tokpane nepuratel’ ioov Aéyel 1 ‘EoTt TIC TOKPATNG, Kdkeivoc mepumatel’ (Alex.

An. Pr. 404. 27-8).
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(41)  There exists something (esti ti) and if someone is a man, he likes it.

The parallel with (40) shows that the formulation with an initial existential ‘conjunct’ is not
conjured out of thin air. Parallel to the case of (40), the parsing of (35) with wide-scope
existential as (41) gives us the structure of the mixed existential-wide-scope proposition with
restricted universal without making it a conjunction or a conditional. Again, the similarity to
contemporary analogues with restriction is obvious. Depending on whether existence was

considered a predicate (with Ex for ‘x exists’)**

they correspond to one of these:
(42) 3IxVvy (Fy — Gyx)
(43) IX(Ex AVY (Fy — Gyx))
So, the Stoics are able to indicate the fact that the existential part has wide scope in the
proposition both with the non-‘conditional’ sentence plus Scope Principle (39) and with the
‘conditional’ expression of the universal (41).

Based on the semantics for monadic indefinite propositions, we can offer a
reconstruction of the semantics of Stoic dyadic indefinite mixed propositions. For the

semantics of those with wide-scope existential we combine Stoic truth-conditions for the

existential with those for the universal, in order. The proposition (41) is true, if a

199 5ee Cic. Fat. 15 and discussion in Bobzien 1998, 156-9; Crivelli 1994a, 201-2.

10 We do not here discuss the question whether in these cases the Stoics consider ‘exists’ (givou /
6vta) as a predicate. It appears, though, that they do. Chrysippus thinks the claim that ‘of all things
that exist, some are good, some bad, some in between’ is equivalent to the universal (indefinite
conditional) proposition, ‘if some things exist, they are either good or bad or indifferent’ (1&v dviwv
TA pév oty ayadd, T 0¢ Kakd, t0 6& Tobtv peTad duvdauel katd TOv XpOoImmov 10100tV €6TL
KkaBoAKoV: €l Tva oty dvta, Ekelva fitol dyadd oty §| Kokd €otwv 1| dowdpopa (SE M 11.11,
mentioned in 85). Note also another regular example in Stoic logic: ‘day exists’ (quépa €otiv, DL

7.68 et passim).
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corresponding definite proposition is true. The corresponding definite conjunction has two
occurrences of a definite pronoun that includes indicating a particular thing twice (‘thiss;’), in
lieu of ‘something’ and ‘that thing’:

(44) Both thisg; exists and if someone is a man, he likes thisg;.

(44) is a proper Stoic conjunction with a Stoic indefinite conditional as second conjunct. (It
can be ‘cut’, see §9.) For (44) to be true, both its conjuncts need to be true. The semantics for
the first conjunct are clear (85, fn. 75). So are those for the second, which is a monadic
universal indefinite proposition (above 86). The indefinite conditional is true when a
corresponding definite conditional is true. So (41) as a whole is true, when the proposition
obtained by replacing the indefinite conditional in (44) by a definite one that has two
occurrences of a definite pronoun that includes indicating a particular thing twice (‘thiss;’) IS
true:

(45) Both thisg; thing exists and if thiss, one is a man, thiss, one likes thiss; thing.

So the Stoic semantics of the propositions of kind (41) is straightforward.

For the semantics of propositions with wide scope — Chrysippean — universal (36) (‘If
someone is a man, he likes something’) truth-conditions may not fall into place as easily.
Even so, it is clear that they would logically differ from the narrow scope one. The
proposition expressed by (36) is true if it cannot have false subordinate cases. Subordinate
cases are of the kind
(46) If this ones; is a man, this oneg; likes something.

These are proper conditionals and false if it can be that their antecedent is true and their
consequent false. So every subordinate case like (46) must be true. Proposition (46) is true if
it cannot be the case that «this one;; is a man» is true and «this oneg; likes something» is

false. So we cannot have that. In other words, we cannot have «this oneg; is a man» true and
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«not: this oneg; likes something» true. Hence we cannot have any proposition be true that is
of the kind

(47)  Both this oneg; is a man and not: this ones; likes something.

(For the corresponding semantics of propositions with wide scope ‘Philonian’ universal
simply replace ‘cannot have’ with ‘has no’, ‘can be’ with ‘is’, ‘must be’ with ‘is’, etc., and

mutatis mutandis below.)

As for the logical relations between the two kinds of dyadic mixed indefinites, we
expect proposition (36) to be true whenever proposition (41) is true, but not vice versa. This
is indeed the case. If there can be no counterexample to (36), there can be none to (41).
Moreover, (36) can be true when (41) is not. In (36) ‘something’ is not anaphoric, whereas in
(41) “it’ is anaphoric on ‘something’ (ti). And in the definite conditional (45) that corresponds
to (41), ‘this thing’ has twice the same demonstrated object, whereas for (36) there is no such
double-demonstration requirement.

The relevant logical relation between the cases V'V and V3 (see introduction) can also
be expressed. Take for VV proposition (32) from 86. (32) is true when there can be no
counterexample (of two humans who don’t love each other, i.e.):

(48)  Both (both this ones; is human and this ones, is human)™*

and not: (this ones; loves
this ones,).
Take for V3

(49) If someone,; is human, then that one.; loves someone,; and that one,, is human.

1 This would corroborate, with an additional case, the Stoic regimentation of the plural (odtot
avBpomoi giowv). Cf. the example in SE M 10.99 and the extended discussion in Crivelli 1994b.” See

also PHerc 307 Col. IV for a case of the pointing at two people.
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Proposition (49) is true when there cannot be a counterexample (of a human who doesn’t love

a human, i.e.)

(50) Both this ones; is human and not: (both this ones; loves someone,, and that one., is
human).

Clearly, if there can be no counterexample (48) to (32), then there can be no counterexample

(50) to (49).

In sum, the Stoics thus had all the means available to distinguish both syntactically
and semantically between the two basic kinds of mixed multiple generality, and without
variables. Within Stoic logic of predicates and indefinite propositions, the paradigm scope
ambiguity of mixed-quantifier propositions with dyadic predicates (and restriction on
universal propositions) can be removed. This is achieved (i) by language regimentation with
the Scope Principle for sentences with every (pas) and someone (tis) and (ii) at the level of
parsing propositions, by the parsing of universal propositions into the form of indefinite
conditionals or indefinite negated conjunctions. Thus the Stoics are able to express
unambiguously (and without variables) multiple generality for a language with restricted

universality — in the absence of any anaphoric ambiguity.

8. Anaphoric ambiguity in Stoic quantifying expressions

Fregean variable-binding quantifiers eliminate two kinds of ambiguity: scope
ambiguity and anaphoric ambiguity.™*? In a proposition (or more generally complete content)
quantification with variables unambiguously binds every occurrence of every variable and

anaphoric ambiguity does not occur. The Stoics, though, have no variables. Does or can Stoic

12 We here use ‘anaphoric ambiguity’ as short for ‘context sensitivity of anaphoric expressions that

cross-refer to non-referring expressions within the same sentence, considered in isolation, with the

context being a linguistic one’.
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logic account for anaphoric ambiguity? Consider the following generic stripped-down
(contemporary) form of the Stoic donkey sentence that expresses proposition (26), with two
universal quantifying expression that include two occurrences of anaphora

(51) If someone someone F, then that one that one G.

Such sentences are potentially ambiguous between

(52) If someone; someone; F, then that one; that one, G.

(53) If someone; someone; F, then that one; that one; G.

Again, ‘;” and ‘,’are used to indicate which anaphoric expression refers to which indefinite
part(icle). With two indefinite ‘someone’ particles followed by two anaphoric ‘that one’
particles, it is ambiguous which anaphora is bound to which particle. Similar ambiguities can
be observed in mixed quantification.

In their logic, the Stoics have at their disposal four elements that can in principle play
the roles of operators of the kind Quine introduces: (i) position or order of Stoic quantifying
expressions, (ii) active-passive formulations, (iii) declension and (iv) gender. It has baffled
historians of logic that the Stoics consider all four at the level of Stoic propositions, as
contrasted with linguistic items.’*® Stoic theory of (variable-free) quantification may help
explain why. We consider different cases.

For two existential quantifiers, our existing examples are ‘someone gives birth to
someone’ and, implied, ‘someone is someone’s mother’. In principle, there can be ambiguity.
If we add indices to the indefinite expressions, we have
(54) Someone; someone; gives birth to.

What determines, informally speaking, who gives birth to whom? Word position is extremely
flexible in Greek. Nonetheless we have seen that the Stoics regiment position. Another

disambiguating element is declension. In (54) declension is sufficient in the Greek, since the

13 See e.g. Frede 1994. Some have simply assumed they must be functions of language (ibid. 13-14).
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nominative and dative pronouns would differ. The Scope Principle may have required that the
upright case (orthé ptosis) be placed first, thereby determining what kind of proposition we
have. This is consistent with all our examples for indefinite propositions. Declension does
however not work in cases of equality and identity, for example
(55) Someone; someone; is.
Stoic corresponding middle and definite propositions are «this one g, is this one s;» and «Dio
is Theon».* In (55) declension is of no use, and position the only option for disambiguation.
Alternatively one might argue that, due to symmetry combined with indefiniteness, there is no
ambiguity, since exchanging ‘someone;’ and ‘someone;’ does not affect what is said.
(However, we here reserve judgement on the question whether «this one ; is this one 5» is
the same proposition as «this one g, is this one s;» and «Dio is Theon» the same as « Theon is
Dio ».)

The proposition (26) (from 88 6 and 7) is an example with two pairs of universally
quantifying parts. (52) and (53) show that and how such sentences are potentially ambiguous.
In sentence (26), gender indicators avert ambiguity.*> We use subscript indices, wm, r, we and n

as indicators of male, female, male or female, and neuter gender to express this for (26):

1 gotv obTog ov10C, £ivar TodTov TodTov and Alov Oéwv dotiv, Aiova Oénva eivar,

cf. PHerc 307 Cols IV and V. It is also found in Galen, On Fallacies 4.7-9, for which see discussion
in Edlow 2017, 64-65, Atherton 1993, 383.

15 Some Stoics considered the gender of a demonstrative case-content to be semantically relevant and
thus part of a proposition: «this oneg is walking» and «this onegy, is not walking» are both false (false
by paremphasis, Alex. An. Pr. 402.25-26), if the object of the act of indicating (deixis) is female.
These two propositions are said to be equivalent to «this onesy, who is being indicated, exists and is
(not) walking». For discussion, see Durand 2019, §821-4. Cf. Alex. An. Pr. 402, 21-30, cited in 87

above. See also Alex. An. Pr. 404.31-34.
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(56)  If someoneywr to somethingy gives birth, then that oner to that thingy is mother.
Gender then works similar to selectional restriction. But gender does not always prevent
ambiguity. Take the following case:
(57)  If someoneyr to someoneyr gives birth, then that oner to that oner is mother.**°
This is ambiguous in that it could denote either of the following unregimented propositions
(58)  If someonewr; to someoneyr, gives birth, then that oner; to that oneg, is mother.
(59) If someonewr; to someonewg, gives birth, then that oneg; to that oneg; is mother.
Here gender and declension do not help; neither does position alone. We know that de facto
listeners will, by considerations of charity, choose the interpretation that makes the sentence
true (e.g. Davidson 1974, Stalnaker 1978, Grice 1989). However, from a Stoic perspective,
such pragmatic considerations would not be part of logic — nor is such information always
semantically or contextually provided. This leaves active and passive. Chrysippus wrote a
book on active and passive predicates, and discussed them elsewhere.'” Perhaps the
following passage gives us his view. In any case it gives a Stoic view.
(P) Of (monadic) predicates, some are active (ortha), some passive (huptia), and
some neither. Active are those that, being connected with one of the oblique case-

3

contents (ptbseis), yield a monadic predicate, for example ‘hears’, ‘sees’, ‘is

1% Here and in the following sentences (58), (59), (60), (61), (58a) and (59a) the feminine gender in
the ‘consequent’ disambiguates the feminine or masculine gender in the ‘antecedent’ as feminine. Our
subscript numerals determine the anaphora relation between the pronouns independent of their
specific gender indicators.

DL 7.192, Chrysippus, Log. Inv. fr. 3 lines 4-18; Col. 1.23, 11.17-21, all noted by Barnes 1999, 206

and Marrone 1984,
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conversing with’.*® Passive are those that, being connected with a passive particle
[yield a monadic predicate], for example ‘am heard’, ‘am seen’.™*® (DL 7.64)
Stoic active predicates have by definition as content element an oblique case-content, i.e. that
which would be expressed by a declined noun expression. The examples for the passive
employ two of the three verbs that are given for the active. This, together with the talk of a

120

passive particle™" suggests that the Stoics may have thought that one can convert one to the

other. (A later text says this explicitly.***

) We may think of the passive particle as something
like a transformation operator that applied to the active provides the passive (at the content
level).'”” A combination of Active-to-passive Conversion with the Scope Principle
positioning allows the removal of the ambiguity in (57):'%

(60)  If someonewr; to Someonewg, gives birth, then that oneg; to that oneg, is mother.

(61) If someoneprs by someoneyr; is born, then that oneg; to that oneg, is mother.

118 We read this as saying that an active predicate comes to be by the connection with an oblique case-
content, in the sense that the active predicate is the monadic predicate that is the result of this
combination. So also Barnes 1999; Hulser 1987-8, 809; Hicks 1925; Mensch 2018.

9 DL 7.64: koi 10 pév €061 TOV KoTnyopnudtov 0pod, & 8 dmtio, & 8 ovdétepa. OpHY PV odV E0TL
10 cvVTacoOuEve Wl AV TAAyiov TTOCE®Y TPOG KaTnyopHuatog Yévesty, olov Axovel, ‘Opd,
Aworéyetar Dt & doti T GLVTAGGOUEVE TG TaONTIKG Hopim, olov Akodopat, Opdpuat.

120 presumably vmo, cf. Gaskin 1997, 92.

121 Scholium in Dionysius Thrax, 401.1-20. The “philosophers’ mentioned must be Stoic philosophers,
since the terminology is Stoic.

122 Cf. Alex. An. Pr. 403.14-24, reporting Stoic views on the transformation (enklisis) of present to
past tense. So the Stoics were familiar with a notion of transformation of this kind.

123 Note the similarity of this approach to Peter Ludlow’s treatment of bishop sentences in Ludlow

1994, 171-72.
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A Principle of Anaphoric Congruence that anaphoric reference is in order of occurrence (the
first indefinite expression has the first anaphoric expression referring to it; the second
indefinite expression has the second anaphoric expression referring to it) can then supplement
the Scope Principle as a second principle for position. Thus position together with Active-to-
passive conversion determines the ‘referent’ of the anaphoric expression. (57) is
disambiguated into (60) and (61) by use of Anaphoric Congruence with Active-to-passive
Conversion. Strictly speaking, in this example the Principle of Anaphoric Congruence
suffices without Active-to-passive Conversion, if one allows for variable case order, so that a
nominative can take second place.*** However, position alone does not suffice in examples
with a neuter nominative and an accusative expression in the consequent clause, since these
are generally identical in form. In contrast, Active-to-passive Conversion always allows
reverse order of the antecedent expressions and thus can handle such examples:

(60a) If somethingn; somethingy; attacks, that thingn: (ekeino) that thingn, (ekeino) Kills.
(60b) If somethingn: by somethingy; is attacked, that thingg, (ekeino) that thingn: (ekeino)

kills.

Of course we do not know whether the Stoics suggested such disambiguation by use of
Anaphoric Congruence with Active-to-passive Conversion. However, it does generally work

for active and passive predicates. Assume that «...hears Dio» is an active monadic predicate

124 (58a)  If someoneyr; to someonew, F, then that oner; to that oner, G.

(59a) If someonemr; to someonevr; F, then to that oneg; that oneg; G.
This provides an alternative for those who prefer a different reading of text (P), if at a cost. For, the
Stoics may have wished to keep the placement of cases for detachment in derivations (for examples
see the derivations discussed in 89). Instantiation becomes semi-automatic with Active-to-passive
Conversion. Without, detachment either loses this feature or produces non-canonical formulations,

e.g. ‘to Hebe Hera is mother’ rather than ‘Hera to Hebe is mother’.
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(the result of connecting «... hears ---» with «Dio» as an oblique case-content (DL 7.64)),
and that with «Plato» it forms the proposition «Plato hears Dio». Then an active-to-passive
transformation yields the proposition «Dio is heard by Plato» formed from «Dio» and the
passive monadic predicate «--- is heard by Plato». With Stoically regimented Greek word
order, we get from ‘Plato Dio hears’ to ‘Dio by Plato is heard” and thus if required can obtain
the desired order of content-cases.’® This may help explain why — unlike for Frege! (1897,
282) — active and passive are part of the content. It is not so much that e.g. ‘Dio loves Plato’
and ‘Plato is loved by Dio’ taken on their own give us detectably different content. What is
asserted with one does not differ from what is asserted with the other. Rather, it is that in
certain more complex propositions the active and passive are structuring elements that are
part of what structures the proposition, and thus are a detectable part of the simple
proposition in so far as it is part of the more complex proposition. With (60a) ‘someoner; to
someoneg, gives birth’ the same proposition is expressed (and asserted) as with (61a)
‘someoner; by someoneg; is born’. However, with the sentences (60) and (61), which contain
(60a) and (61a) respectively, different complex propositions are expressed (and asserted). If

the Stoics made use of their distinction of active and passive predicates in this way, we can

125 If the active content is a dyadic predicate (less than a katégoréma) this works much the same. «...
hears ---» connected with the oblique ptosis «Dio» yields the monadic predicate «... hears Dio» which
with the upright «Plato» yields the proposition «Plato hears Dio». Then an active-to-passive
transformation yields the proposition «Dio is heard by Plato» formed from «Dio» and the passive
monadic predicate «--- is heard by Plato», which yields the dyadic predicate (less-than-katégoréma)

«--- is heard by...» and the oblique case-content (ptdsis) «Plato».
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observe a similarity to Dummett’s distinction between assertoric content and ingredient

sense (as e.g. set out in Dummett, 1991, 47-50).1%

Jointly, position, declension, gender and active-passive appear to suffice to resolve all
anaphoric ambiguities that may occur within the variable-free framework of Stoic parsing of
universal and existential quantification. For three-or-more-place predicates, the rules or
operators based on active-passive, position, gender and declension at the level of content
would have to be generalized for such predicates. We believe that this is to some extent

possible.*?’

126 How would this work for polyadic cases with an adicity higher than two? First note that natural
languages like English generally have a hard time dealing with such cases when use is restricted to
simple anaphoric expressions. Take the paradigm ‘x is between y and z’ as example: ‘If something is
located between something and something, it is neither the same as it nor the same as it.” The Stoic
use in their logic of ordinals for schematic representation of propositions in arguments and in their
formulation of inference rules (themata), suggests that they would have resorted to numerals for such
cases, as indeed English speakers might, too. The Stoics generally count each of the relevant elements
and count them in order of occurrence (cf. DL 7.80-81 and Bobzien 2019). For the case at issue this
would yield ‘if something is between something and something, then it is neither the second thing nor
the third thing’, and three-dimensionally, ‘if something is between something and something and
something, then it is neither the second thing nor the third thing nor the fourth thing’, etc. Jointly, the
Scope Principle and the Principle of Anaphoric Congruence are then sufficient for such cases,
although there may be instances where some language regulation is required that goes against
idiomatic formulations. Recall, though, that Greek is very flexible with word order.

127 With this suggested reconstruction and elaboration on Stoic indefinite propositions, we can also
answer the question how to determine whether in the case of simple propositions with dyadic

predicates and mixed arguments (definite, middle, indefinite) the propositions themselves are definite
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9. Polyadic predicates in Stoic theory of inference

Jonathan Barnes contends that the Stoic distinction between monadic and polyadic
predicates ‘remained inert’ and that ‘no Stoic exploited the distinction in his account of
inference and syllogism’ (Barnes 1999, 206). Stoic syllogistic or sequent logic (or proof
theory or theory of deduction) does indeed not include the distinction between monadic and
polyadic predicates. It is a propositional logic which does not analyse the content of atomic
(i.e. simple affirmative) propositions (Bobzien 2019).

However Stoic logic (and that includes inferences) was by no means restricted to
Stoic syllogistic. We have evidence about the rudiments of a logic of imperatival inferences,
of a modal logic, of tense logic, of a theory of suppositional inferences, of discussions of
various logical paradoxes, of certain arguments (probably discussed in the context of the

Liar) that included intensional expressions like ‘says’, and more.*”® And as should by now be

or middle or indefinite (Brunschwig 1994, 67). First a sentence that expresses such a proposition is
put in canonical form. This requires the expression that signifies the subject argument to take first
place, which in the case of secondary event predicates (parasumbamata) would be linguistically
expressed by the dative. The expression with the largest scope, according to the Scope Principle, then
determines what kind of proposition we have.

128 For example: IMPERATIVES: Barnes 1986, 21-26. MODAL LOGIC: Barnes et al. 1999, 116-121 with
86-88; Gaskin 1995; Mignucci 1978; Frede 1974, 107-117; Kneale & Kneale 1962, 123-128; Mates
1961 36-41. TENSE LoGIC: Denyer 1999; Gaskin 1995; Crivelli 1994b; Long and Sedley 1987, v.1,
51; Vuillemin, 1985. SUPPOSITIONAL INFERENCES: Bobzien 1997; NoBoDY PARADOX: Mansfield
1984, Caston 1999, 187-192; PARADOXES OF PRESUPPOSITION: Bobzien 2012; LIAR PARADOX:
Barnes et al. 1999, 163-170; Cavini 1993. UNMETHODICALLY-CONCLUSIVE ARGUMENTS: Barnes et

al. 1999, 151-155; NoBoDY PARADOX: Mansfield 1984, Caston 1999, 187-192.
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clear, we have the rudiments of a variable-free predicate logic for monadic and dyadic
predicates.

There is also ample evidence that the Stoics acknowledge the validity of arguments
(and argument forms or modes (tropoi)) that have a Stoic universal indefinite proposition as
first premise, an instantiation of the ‘antecedent’ as second premise, and that deduces as
conclusion an instantiation of the ‘consequent’, where the same case-content, demonstrative
or not, is instantiated in the second premise and the conclusion:

(62) ‘If someone is walking, he is moving; this man is walking; therefore this man is

moving’ (Aug. Dial. 3.84-6; cf. Cic. Fat. 11-15).'%°

129 QUESTION: Cannot (62) be taken to show that its first premise is in fact a Stoic conditional, that is,

a non-simple proposition, since it seems that it could feature in a syllogism of the first indemonstrable
form? REePLY: No. The Stoic first indemonstrable is described as being composed of a conditional
and its antecedent as premises and its consequent as conclusion (DL 7.80, SE M 8.224). (62) is not of
that form. FOLLOW-UP QUESTION: Can we not assume that the first premise in (62) is in fact a Stoic
conditional, that is, a non-simple proposition, since in a first step the Stoics infer from it a definite or
middle conditional and then generate a syllogism of the first indemonstrable form with that
conditional? REPLY: There is no evidence that the Stoics had a valid inference form that permits an
inference from an indefinite conditional to a corresponding definite or middle conditional. On the
contrary, the evidence suggests that (62) as it stands was considered to illustrate a valid inference
form. Both the Augustine passage and Cicero Fat 11-15 suggest that the Stoic inference went directly
from the indefinite conditional and a definite or middle correspondent to its antecedent to the
matching correspondent to its consequent. In addition we note that Stoic valid inference forms
(Antipater’s controversial one-premise arguments aside) (i) all contain at least two premises;
moreover (ii) it seems that the so-called wholly hypothetical syllogisms, which infer a conditional
from two conditionals, were not accepted as syllogisms by the Stoics, cf. e.g. Bobzien 2000, so there

is no precedent for the inference of a conditional from one or more conditionals of the same size (i.e.
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Moreover, there is evidence that the Stoics were specifically concerned with certain questions
about inferences that involve indefinite propositions. First in line is the so-called Nobody
paradox (outis), about which Chrysippus wrote eight books (DL 7.198). It is described as ‘an
argument composed of an indefinite and a definite [proposition] that has its second premise
and conclusion connected’ (DL 7.82). As most ancient paradoxes it came in several variants.
One is apparently ‘if someone is here, he is not in Rhodes; but a man is here; hence not: a
man is in Rhodes’ (DL 7.82).*° It is not hard to guess that the non-referring character of
‘someone’ and ‘nobody’, and the resulting restrictions on inference, played a central role in
the discussion of this paradox. Second, in the same section of Chrysippean book titles on
inferences, two books ‘on arguments from indefinite and definite [propositions]’ are
sandwiched between titles of books on the Nobody (DL 7.198). This suggests their form is
related to the form of the Nobody arguments. We assume that either (62) is an example of
such ‘arguments [composed] from an indefinite and a definite [proposition] (i.e. as

premises)’, or that they are of the more basic kind

with the same number of two-place connectives). We believe then that we are on safe ground in
assuming that (62) does not in any way show that for the Stoics indefinite conditionals (and indefinite
negated conjunctions) were considered non-simple propositions.

130 Reading cvvtoxtikdg with Long: obtig 8¢ o1t Adyoc ouvtakTikde £E GopicTov Kai Gpiopévo,
GUVEGTMOC TPOSANYIV 88 Kad Empopdy Exwv, olov “cf tic éortv éviadba, obk éomiv éxeivog v Podq.
<dAlo. unyv éoti Gvlpwmog évradBa- obk dpa GvOpwndc oty év Podw>" (DL 7.82). We choose this
reading based on the parallel with DL 7.198 (see main text), and choose ‘a man’ (&vOpwmnocg) rather
than Dorandi’s someone (tic) in the supplemented second premise and conclusion, since all other
extant versions of the Nobody have &vOpwroc. For the variants of the Nobody see e.g. DL 7.82 and
7.187; further evidence in Hulser 1987-8 as texts 1205-1207, 1209, 1247-1251; cf. also Mansfeld

1984, Caston 1999, 187-192.
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(62a) ‘If someone is walking, he is moving; this one is walking; therefore this one is

moving’.

(It is not unusual for Stoic illustrative arguments to be transmitted in slight variations.) Third,
Chrysippus also wrote books entitled ‘Proofs that one must not cut the indefinites’ and ‘Reply
to those that disagree with those who are against the cut of the indefinites’ (DL 7.197). Here
‘indefinites’ is likely to refer to indefinite conditionals and indefinite (negations of)
conjunctions and ‘to cut’ is likely to be a technical term. There are two plausible and related
meanings: (i) One cannot cut an indefinite conditional into two component propositions. (ii)
One cannot detach a conclusion. That is, from ‘if someone F that one G’ one cannot detach,
by using as second premise ‘someone F’, ‘that one G’ as conclusion. Since the titles are in
the section of titles on inferences, the latter is more likely. There is no reason to assume that
whatever is discussed in all these Chrysippean books is limited to indefinite propositions with
monadic predicates.

Let us add to this indirect support for Stoic discussion of arguments with non-idle
polyadic predicates, that it is implied by (26) that the Stoics have inference schemata or
argument forms that contain non-idle multiply generalized sentences. Here are text (1) (which
contains (26)) and text (O) in succession:

() A proposition is plausible if it provokes assent, for example «If someone gave

birth to something, then she is its mother». (O) But this is false. For the hen is not the

mother of an egg. (DL 7.75)

This points toward the Stoics accepting as true and valid arguments such as:
(63) If someone to something gave birth, that one of that thing is the mother.
Now Hera to Hebe gave birth.

Hence Hera of Hebe is the mother.'®!

31 The questions in fn. 129 could be rehashed here. The answers can as well.
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and as valid arguments such as:
(64) If someone to something gave birth, that one of that thing is the mother.

Now this hen to this egg gave birth.

Hence this hen of this egg is the mother.
More generally, it points toward their accepting the validity of argument forms like:
(65)  If something; something, F, that thing; that thing, G.

Now abF.

Hence abG.
Why is this implied? It is implied, since the hen-egg case is adduced as a counterexample to
the truth of the indefinite conditional (26). But the hen-egg case produces such a
counterexample only because there is an assumed valid argument form of the kind (64) that
admits instantiation, with middle or definite propositions for ‘antecedent’ and ‘consequent’.
We conclude that it is exceedingly likely that multiple generality was not inferentially idle in

Stoic logic.

10. Conclusion

We have seen that the Stoics used regimented variable-free formulations for
expressing existential and universal quantifying propositions with monadic and dyadic
predicates. The structure of existential propositions with simple monadic predicates is
determined by the positioning of the Stoic quantifying expression, which can be understood
retrospectively as combining the existence prefix with the variable it binds. All universal
propositions are parsed by the Stoics as having indefinite conditional form in which the
indefinite part in the ‘consequent’ anaphorically cross-refers to the non-referring indefinite
part in the ‘antecedent’. That is, they have the form of if-clause donkey sentences. (For

‘unrestricted’ universals, the ‘antecedent’ could have used an existence predicate.) The
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combination of rigid position with the parsing of universals as indefinite conditionals is
adequate for the monadic cases.

The combination of rigid position and conditional formulation of universals without
binding variables also suffices for cases of dyadic predicates, as long as there is no ambiguity
introduced by the anaphoric expressions. Whether the Stoics introduced conditional
formulations in order to avoid the problems of multiple generality, or whether they were
simply chosen to accurately represent the structure of propositions with monadic and dyadic
predicates (including the different structures of their two kinds of universals), and the
problems of multiple generality consequently just did not arise, we do not know. For cases of
anaphoric ambiguity in propositions with polyadic predicates, rigid position and conditional
formulation of universals are supplemented with case marking, gender marking and active-
passive transformation, all of which the Stoics place at the level of content, and thus logic, as
opposed to linguistic expressions and grammar.

At least for dyadic generality, the combination of case marking, gender marking and
active-passive transformation with rigid position and conditional formulation of universals,
makes it possible to develop a system that covers the ground Fregean variable-binding
quantifiers so niftily control. The Stoic placement of cases, gender and active-passive at the
level of content is thus justified. The five factors converge into a method that ensures a
system of equal strength as variable-binding quantifiers for dyadic predicates that can be
expressed in (ancient Greek) natural language without undue deformations. The fact that
Greek is case-based and has very flexible word order makes the addition of rules for rigid
positioning easy. Some evidence implies that the Stoics considered argument forms that
contain propositions with multiple generality, and that polyadic predicates were not

inferentially idle in Stoic logic.
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We have not offered a worked-out formal Stoic predicate logic. This would require an
integration of Stoic indefinite propositions with their propositional logic. Neither have we
ventured beyond dyadic predicates, although it seems to us that up to a point generalization to
polyadic predicates is possible. Nor have we discussed the relation between Stoic logic and

medieval and early Renaissance treatments of multiple generality.*** Patently, there is space

132 \We are no experts in medieval or early Renaissance philosophy. It seems to us, though, that the
attempts at solving the problems of multiple generality by medieval philosophers are generally
impeded by their commitment to Aristotelian term logic and to their notion of suppositio, so that
solutions, even if possible, would be described by them in unnecessarily convoluted ways. We do not
doubt that the syntax and semantics of medieval Latin could handle multiple generality, nor that
Terence Parsons’ ingenious Linguish (Parsons 2014) may reflect this fact; nor that some cases of
multiple generality could be handled by suppositio (see e.g. Ashworth 1978). Nor do we deny that
Parsons’ Linguish, like Stoic quantification as we interpret it, relies on anaphora and variable-free
guantifying. However, to us, the pertinent question seems to be how the ancient and medieval
philosophers themselves theorized about multiple generality, and here the differences appear
considerable. The Stoics’ notion of a function-like predicate and their regimented representation of
universals as indefinite conditionals sets them on a path of likely success, as does their concept of a
regimented language itself, and their theory seems astoundingly modern and uncomplicated. By
contrast, the advanced mental yoga required to express in terms of suppositio the reconstruction
Parsons offers requires a linguistic suppleness that only few can master and with markedly twisted
results. Moreover, the positive results appear restricted to combinations with a genitive phrase, as e.g.
with ‘some person’s donkey’, ‘every person’s donkey’. That said, we do not deny that the medieval
and early Renaissance logicians may have had a better theoretical grasp on the problems of multiple
generality than the Stoics or that there is more evidence that they discussed the question of the validity
of inferences with multiply general premises. Still, a main reason why they encounter these problems
in the first place is their Aristotelian term-logical conceptualization of the structure of sentences,

something the Stoics did not have to face.
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for further research. Our goal was to make a case for the claim that a logical treatment of

multiple generality is found long before Frege, already in antiquity.

Acknowledgements We thank Paolo Fait, Matt Mandelkern, Marko Malink, and at least one
anonymous referee for very helpful written comments. We are grateful to Alex Bown for
discussion of a couple of points, to Stephen Menn for offering to talk with us about the paper

on Skype, and finally to the editors of this journal for their efficient practical assistance.

References, ancient

Alexander of Aphrodisias, In Aristotelis Analyticorum priorum librum I commentarium, ed.
M. Wallies. Berlin 1883. Commentaria in Aristotelem Graeca ii.l. [Alex. An. Pr.]

Ammonius, In Aristotelis De interpretatione commentarius, ed. A. Busse. Berlin
1897. Commentaria in Aristotelem Graeca iv.5. [Ammon. Int.]

Anonymous, Commentary on Aristotle’s De Interpretatione. ed. L. Taran. Meisenheim am
Glan 1978. Codex Parisinus Graecus 2064. [Anon. Int.]

Anonymous, Scholia in Dionysii Thracis Artem Grammaticam, ed. A. Hilgard. Leipzig 1901.
Grammatici Graeci i.3.

Anonymous, Scholia in Lucianum. ed. H. Rabe. Leipzig 1906.

Apollonius Dyscolus [Apoll. Dysc.], On Syntax, ed. G. Uhlig. Leipzig 1910. Grammatici
Graeci ii.2.

------ . On Pronouns. ed. R. Schneider. Leipzig 1878. Grammatici Graeci ii.1.

------ . Traité des conjonctions. Ed. C. Dalimier. Paris 2001.

Apuleius, Peri Hermeneias, ed. C. Moreschini. Teubner, Stuttgart/Leipzig 1991. [Apul.
Herm.]

Augustine, De Dialectica. ed. J. Pinborg. Dordrecht 1975. [Dial.]



70

Chrysippus, Logical Investigations (Aoywa (nriupota), PHerc 307, ed. L. Marrone, ‘Le
Questioni Logici di Crisippo (PHerc 307)’ in 1997. Cronache Ercolanesi 27: 83-100.
[Log. Inv.]

Cicero, Academica posteriora, Academica priora (Academicorum reliquiae cum Lucullo), ed.
O. Plasberg. Leipzig 1922, repr. Stuttgart 1966. [Acad.]

------ . De divinatione, De fato, and Timaeus, ed. W. Ax. Leipzig 1938, repr. Stuttgart 1965.
[Fat.]

---. Tusculanae disputationes, ed. M. Pohlenz. Leipzig 1903, repr. Stuttgart 1967. [Tusc.
Disp.]

Clement, Stromata VII-VIII, ed. O. Stahlin and L. Friichtel, and U. Treu. Berlin 1970.
[Strom.]

Diogenes Laertius, Vitae Philosophorum. ed. T. Dorandi. Cambridge 2013. [DL]

------ . ed. M. Marcovich. Teubner 1999.

------ .ed. H.S. Long. Oxford 1964.

Epictetus, Dissertationes, ab Arriano digestae; Enchiridion, ed. H. Schenkl. Leipzig 1916.
[Diss.]

Galen, Institutio logica, ed. C. Kalbfleisch. Leipzig 1896. [Inst. Log.]

------ . De Placitis Hippocratis et Platonis, ed. P.H. De Lacy. Berlin 1978-80. Corpus
Medicorum Graecorum v.4.1.2. [Gal. Plac. Hipp. Plat.]

------ . On Fallacies. Ed. R. Edlow. Leiden 2017.

Gellius, Attic Nights, ed. P. K. Marshall. Oxford 1968. [Gellius]

Lucian, Vitarum Auctio. ed. M. D. MacLeod. Oxford 1980. Luciani Opera ii. [Vit. Auct.]

Michael Syncellus. De Constructione Orationis. Ed. D. Donnet. Brussels 1982. [Mich.Sync.]

Plutarch, Against the Stoics on Common Notions, ed. M. Pohlenz and R. Westman. Leipzig

1952. Plutarchi Morali vi.2. [Com. Not.]



71

Priscian, Institutiones Grammaticae. ed. H. Keil. Leipzig 1894. Grammatici Latini. [Inst.
Gram.]
Seneca, Epistulae morales ad Lucilium, ed. L. D. Reynolds, 2 vols. Oxford 1965. [Epist.]

Sextus Empiricus, Adversus Mathematicos. ed. H. Mutschmann and J. Mau. Leipzig 1961.

Empirici Opera i. [SE PH]
Simplicius, In Aristotelis Physicorum libros quattuor priores posteriores commentaria, ed.
H. Diels. Berlin 1895. Commentaria in Aristotelem Graeca ix and x. [Simp. Phys.]
Stephanus, In Aristotelis Artem Rhetoricam commentarium, in Anonymi et Stephani In Artem
Rhetoricam commentaria, ed. H. von Rabe. Berlin 1896. Commentaria in Aristotelem
Graeca xx.1.2. [Stephanus, Int.]
Stobaeus, Anthologii libri duo priores qui inscribi solent Eclogae physicae et ethicae, ed. K.

Wachsmuth, 2 vols. Berlin 1884. [Ecl.]

References, contemporary

von Arnim, Johannes. 1903. Stoicorum Veterum Fragmenta. Stuttgart: Teubner. [SVF]

Alessandrelli, Michele. 2013. Il Problema del Lekton nello Stoicismo Antico. Florenz:
Olschki.

Ashworth, E. Jennifer. 1978. “Multiple Quantification and the Use of Special Quantifiers in
Early Sixteenth Century Logic.” Notre Dame Journal of Formal Logic 19(4): 599-
613.

Atherton, Catherine. 1993. The Stoics on Ambiguity. Cambridge: Cambridge University

Press.



72

Atherton, Catherine, and David Blank. 2003. “The Stoic Contribution to Traditional
Grammar.” In The Cambridge Companion to Stoicism, ed. Brad Inwood, 310-327.
Cambridge: Cambridge University Press.

Bailey, Dominic. 2014. "The Structure of Stoic Metaphysics." Oxford Studies in Ancient
Philosophy 46: 253-3009.

Barnes, Jonathan. 2005. Truth, etc. Oxford: Oxford University Press.

------ . 1999. “Linguistics.” In The Cambridge History of Hellenistic Philosophy, ed. Keimpe
Algra, Jonathan Barnes, Jaap Mansfeld, and Malcolm Schofield, 193-213. Cambridge:
Cambridge University Press.

------ . 1996. “The Catalogue of Chrysippus’ Logical Works.” Philosophia Antiqua 72: 167-
184. Reprinted in his 2012. Mantissa: Essays in Ancient Philosophy 1V, 479-494,
Oxford: Oxford University Press.

------ . 1986. “The Logical Investigations of Chrysippus.” Wissenschaftskolleg Jahrbuch
1984/5: 19-29. Reprinted in his 2012. Logical Matters: Essays in Ancient Philosophy
11, 485-498. Oxford: Oxford University Press.

------ . 1985, “TIBava Zvvnuuévoe.” Elenchos 6: 453-467. Reprinted in his 2012. Logical
Matters: Essays in Ancient Philosophy 11, 499-512. Oxford: Oxford University Press.

Barnes, Jonathan, Susanne Bobzien, and Mario Mignucci. 1999. “Logic.” In The Cambridge
History of Hellenistic Philosophy, ed. Keimpe Algra, Jonathan Barnes, Jaap
Mansfeld, and Malcolm Schofield, 77-176. Cambridge: Cambridge University Press.
[Barnes et al. 1999]

Bobzien, Susanne. Gal997. “The Stoics on Hypotheses and hypothetical arguments.”
Phronesis 42: 299-312.

------ . 1998. Freedom and Determinism in Stoic Philosophy. Oxford: Oxford University

Press.



73

------ .2000. “Wholly Hypothetical Syllogisms.” Phronesis 45: 87-137.

------ . 2012. “How to give someone Horns: Paradoxes of Presupposition in Antiquity.”
Logical Analysis and History of Philosophy 15: 159-84.

------ . 2019. “Stoic Sequent Logic and Proof Theory”. History and Philosophy of Logic 40:
2019, 234-265.

Bronowski, Ada. 2019. The Stoics on Lekta. Oxford: Oxford University Press.

Brunschwig, Jacques. 1978. “Remarques sur la classification des propositions simples dans
les logiques hellenistiques.” In Philosophie du langage et grammaire dans [’antiquité,
ed. Henri Joly, 287-310, Brussels: Editions Ousia. Reprinted as “Remarks on the
classification of simple propositions in Hellenistic logics.” In his Papers in Hellenistic
Philosophy, 57—71. Cambridge: Cambridge University Press. References are to the
English translation.

Caston, Victor. 1999. “Something and Nothing: The Stoics on Concepts and Universals”.
Oxford Studies in Ancient Philosophy 17: 145-21.

Cavini, Walter. 1993. “Chrysippus on Speaking Truly and the Liar”. In Dialektiker und
Stoiker: zur Logik der Stoiker und ihrer Vorlaufer, eds. Klaus Doering & Theodor
Ebert, 63-84. Stuttgart: Steiner.

Crivelli, Paolo. 1994a. “Indefinite Propositions and Anaphora in Stoic Logic.” Phronesis 39:
187-206.

------ . 1994b. “The Stoic Analysis of Tense and of Plural Propositions in Sextus Empiricus,
Adversus Mathematicos x 99”. Classical Quarterly 44: 490-499.

Davidson, Donald. 1974. “On the Very Idea of a Conceptual Scheme.” Proceedings and
Addresses of the American Philosophical Association 47: 5-20. Reprinted in his 1984.

Inquiries into Truth and Interpretation, 183-198. Oxford: Clarendon Press.



74

De Harven, Vanessa. 2018. “Rational Impressions and the Stoic Philosophy of Mind.” In
Philosophy of Mind in Antiquity, ed. John Sisko, 214-235. Abingdon: Routledge.

Dummett, Michael. 1981. Frege: Philosophy of Language. Cambridge: Harvard University
Press.

------ . 1991. The Logical Basis of Metaphysics. Cambridge Massachusetts: Harvard
University Press.

Durand, Marion. 2019. “What Does ‘This’ Mean? Deixis and the Semantics of
Demonstratives  in  Stoic  Propositions.”  Methodos  109. URL =
<https://journals.openedition.org/methodos/6023>

------ . 2018. “Language and Reality: Stoic Semantics Reconsidered”. Ph.D. Thesis,
University of Toronto.

Ebert, Theodor. 1993. “Dialecticians and Stoics on Classifying Propositions.” In Dialektiker
und Stoiker. Zur Logik der Stoiker und ihrer Vorlaufer, ed. Klaus Déring and Theodor
Ebert 111-127. Stuttgart: Steiner.

Egli, Urs. 1978. “Stoic Syntax and Semantics.” In Les Stoiciens et leur logique, ed. Jacques
Brunschwig, 135-54. Paris: Vrin.

------ . 1981 Das Diokles-Fragment bei Diogenes Laertios. Konstanz: Arbeitspapiere
Sonderforschungsbereich 99 Linguistik, Universitat Konstanz 55.

—————— . 1986. “Stoic syntax and semantics.” Historiographia Linguistica 13: 281-306. Revised
version of Egli 1978.

------ . 1993. “Neue Ziige im Bild der stoischen Logik.” In Dialektiker und Stoiker. Zur Logik
der Stoiker und ihrer Vorlaufer, ed. Klaus Doring and Theodor Ebert, 129-139.
Stuttgart: Steiner.

------ . 2000. “Anaphora from Athens to Amsterdam.” In Reference and Anaphoric Relations,

ed. Klaus von Heusinger and Urs Egli, 17-29. Dordrecht: Kluwer.



75

Elbourne, Paul. 2010. “On Bishop Sentences.” Natural Language Semantics 18: 65-78.

Frede, Michael. 1974. Die stoische Logik. Gottingen: Vandenhoek & Ruprecht.

------ . 1994. “The Stoic Notion of a Grammatical Case.” Bulletin for the Institute of Classical
Studies 39: 13-24.

Frege, Gottlieb. 1879. Begriffsschrift, eine der arithmetischen nachgebildete Formelsprache
des reinen Denkens. Halle a. S.

------ . 1891. “Uber Funktion und Begriff.” In Jenaische Gesellschaft fiir Medizin und
Naturwissenschaft, Verlag von H. Pohle, Jena. Reprinted as "Funktion und Begriff" in
1967. Gottlob Frege, Kleine Schriften, ed. 1. Angelelli, 125-42. Hildesheim: Olms.
English translation by Peter Geach as “Function and Concept.” In 1997. The Frege
Reader, ed. Michael Beaney, 130-148. Oxford: Wiley.

------ . 1897. “Logik.” Unpublished. Reprinted in 1969. Nachgelassene Schriften, ed. H.
Hermes et al., 1-8. Hamburg: Felix Meiner.

------ . 1904. "Was ist eine Funktion?" In Festschrift Ludwig Boltzmann gewidmet zum
sechzigsten Geburtstage, 20 February 1904, ed. S. Meyer, 656-666. Leipzig: Barth.

Gaskin, Richard. 1995. The Sea Battle and the Master Argument: Aristotle and Diodorus
Cronus on the Metaphysics of the Future. Berlin: De Gruyter.

------ . 1997. “The Stoics on Cases, Predicates and the Unity of the Proposition.” In Aristotle
and After, ed. Richard Sorabji, 91-108. London: Institute of Classical Studies.

Geach, Peter. 1962. Reference and Generality. Ithaca: Cornell University Press.

Goulet, Richard. 1978. “La classification stoicienne des propositions simples selon Diogéne
Laérce V11 69-70.” In Les Stoiciens et leur logique, ed. Jacques Brunschwig, 191-222.
Paris: Vrin.

Graver, Margaret. 2002. Cicero on the Emotions: Tusculan Disputations 3 and 4. Chicago:

University of Chicago Press.



76

Grice, Herbert Paul. 1989. Studies in the Way of Words. Cambridge: Harvard University
Press.

Hankinson, R.J. 1999. Cause and Explanation in Ancient Greek Thought. Oxford: Oxford
University Press.

Heim, Irene. 1990. “E-type pronouns and donkey anaphora.” Linguistics and Philosophy 13:
137-177.

Hilser, Karlheinz. 1987. Die Fragmente zur Dialektiker und Stoiker. Stuttgart: Frommann-
Holzboog Verlag. [= FDS]

Inwood, Brad. 1985. Ethics and Human Action in Early Stoicism. Oxford: Oxford University
Press.

Jacobsen, Pauline. 1999. "Towards a Variable-Free Semantics.” Linguistics and Philosophy
22:117-184.

Kneale, Martha, and William Kneale. 1962. The Development of Logic, Oxford: Oxford
University Press.

Lloyd, Antony C. 1978. “Definite Propositions and the Concept of Reference.” In Les
Stoiciens et leur Logique, ed. Jacques Brunschwig, 285-295. Paris: Vrin.

Long, Anthony A. 1971. “Language and Thought in Stoicism.” In Problems in Stoicism, ed.
Anthony A. Long, 75-113. London: Athlone Press.

Long, Anthony A., and David Sedley. 1987. The Hellenistic Philosophers. Cambridge:
Cambridge University Press.

Ludlow, Peter. 1994. “Conditionals, Events, and Unbound Pronouns”. Lingua e Stile 29: 165-
183.

Mansfeld, Jaap. 1984. “Versions of the Nobody”. Mnemosyne 37: 445-447.



77

------ . 1999. “Sources.” In The Cambridge History of Hellenistic Philosophy, ed. Keimpe
Algra, Jonathan Barnes, Jaap Mansfeld, and Malcolm Schofield, 3-30. Cambridge:
Cambridge University Press.

Mates, Benson. 1961. Stoic Logic. Berkeley: University of California Press.

Mensch, Pamela, et al., 2018. Diogenes Laertius, Lives of the Eminent Philosophers. Oxford:
Oxford University Press.

Mignucci, Mario. 1978. “Sur la Logique Modale des Stoiciens”. In Les Stoiciens et leur
logique, ed. Jacques Brunschwig, 317-46. Paris: Vrin.

Miyagawa, Shigeru. 2012. Case, Argument Structure, and Word Order. New York:
Routledge.

Parsons, Terence. 2014. Articulating Medieval Logic. Oxford: Oxford University Press.

Quine, Willard VVan Orman. 1981. “Predicate Functors Revisited.” The Journal of Symbolic
Logic 46: 649-652.

------ . 1971. “Algebraic Logic and Predicate Functors.” In Logic and Art: Essays in Honor of
Nelson Goodman, ed. Richard Rudner and Israel Scheffler, 214-238. Indianapolis:
Bobbs-Merrill.

------ . 1960. “Variables Explained Away.” Proceedings of the American Philosophical
Society 104: 343-347.

Rumfitt, lan. 1994. “Frege's Theory of Predication: An Elaboration and Defense, with Some
New Applications.” Philosophical Review 103: 599-637.

Shogry, Simon. 2019. “What do our Impressions say? The Stoic Theory of Perceptual
Content and Belief Formation.” Apeiron 52 (1): 29-63.

Stalnaker, Robert. 1978. “Assertion.” Syntax and Semantics 9: 315-332.



78

Vuillemin, Jules. 1985. “Die Aporie des Meisterschlusses von Diodoros Kronos und ihre
Losungen. Ein Beispiel fir die Anwendung der axiomatischen Methode auf die
Philosophie”. Allgemeine Zeitschrift fur Philosophie 10 (2): 1-19.

Zalta, Edward N. 2018. “Gottlob Frege” in The Stanford Encyclopedia of Philosophy, ed.

Edward N. Zalta. URL = <https://plato.stanford.edu/archives/sum2018/entries/frege/>.



