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Marina Benedetti & Chiara Gianollo
2 Modal uses of knowledge verbs
in Ancient Greek

Abstract: In Ancient Greek — as in several other languages — knowledge verbs may
express, besides epistemic knowledge (‘know that’), also performative knowledge
(‘know how t0’), thus getting close to the domain of dynamic modality. This study
focuses on the semantic and syntactic behaviour of the Ancient Greek knowledge
verbs epistamai, oida, gignosko, in order to detect the conditions enabling their
modal uses (in particular with non-finite complementation patterns) and to explore
the hypothesis of an ongoing grammaticalization process. With respect to the first
issue, it is argued that the dynamic modal reading appears when the knowledge
verb is complemented by a tense-defective infinitival complement, characterized
by obligatory subject coreference (control). With respect to the second issue, the
coexistence of the epistemic and the modal dynamic value is understood as a stable
feature of the language, rather than as a result of achieved grammaticalization. This
clearly emerges from the contrast with a functional (raising) modal verb such as
diunamai ‘can’.

Keywords: Modal verbs, epistemic verbs, non-finite complements, control, raising

1 Introduction: ‘know that’ and ‘know how’

Several languages provide evidence for an interaction between knowledge verbs
and the domain of modality. Primarily, a knowledge verb in its fundamental meaning
(“know that”) conveys an epistemic component (it denotes “a state of knowledge or a
process of acquisition of knowledge about a propositional content on the part of an
experiencer”, Cristofaro 2003: 106). Moreover, in some languages, “know” appears
to express a kind of root dynamic modality (“know how”, a meaning classed by Cris-
tofaro 2003: 101 under the category of modal predicates), cf. (1a-b):
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(1) a. Mary knows that she plays the piano extremely well.
b. Mary knows how to play the piano extremely well.

This duality of behaviour is observed, for instance, with Latin scire, Italian sapere,
Modern Greek kséro, and appears to be a cross-linguistically widespread phenome-
non: the Database of Cross-Linguistic Colexifications (Rzymski, Tresoldi et al. 2019)
lists colexifications of the meanings “know” and “be able” in various language
families (besides Indo-European, also Chukotko-Kamchatkan, Nakh-Daghestanian,
Nivkh, Sino-Tibetan, Tungusic, Turkic, Uralic).

Also in Ancient Greek, knowledge verbs, besides conveying an epistemic atti-
tude, can receive a dynamic modal reading.! In other words, they can act either as
expressions of epistemic knowledge (knowledge of propositions) or of performa-
tive knowledge (knowledge as ability) (see Tsohatzidis 2012; Torrego 2019 on the
linguistic correlates of this conceptual distinction).

Interestingly, the different interpretations are consistently associated with dif-
ferent structural properties. For instance, English know needs to be complemented
by a how to-clause in order to convey a dynamic reading (cf. (1b)). The fact that the
dynamic modal reading on the one hand and the epistemic reading on the other
hand are associated with different types of complementation seems to hold more
generally. Roussou (2010) discusses the fact that in Modern Greek kséro ‘know’ is
complemented by an oti-clause when it is used as an epistemic attitude report,
while it is complemented by a na-clause in the dynamic modal reading, cf. (2a-b):

(2) Modern Greek (adapted from Roussou 2010: 582-583)
a. Ksero oti o Janis elise to provlima.
know.1sG that ART.SG Janis solved.3sG ART.SG problem
‘I know that John solved the problem.
b. Ksero na aghapao.
know.1sG how love.1sG
‘Tknow (how) to love. (lit. ‘Thow] I love’)

In some languages the dynamic modal use of knowledge verbs displays syntactic
properties of modal auxiliaries, specifically the possibility of selecting a same-sub-
ject infinitival complement that is transparent to certain syntactic operations, such
as e.g. clitic climbing (on this, cf. Section 3.2). These properties are taken to indi-

1 Asobserved by la Roi (2020) in a paper focussed on the verb heurisko ‘find’ “there is both Ancient
Greek evidence (¢miotapat [epistamai] and oi8a [oida] as ‘know’ and ‘be able to’) and cross-linguis-
tic evidence that knowledge verbs can evolve into verbs of ability” (la Roi 2020: 199).
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cate monoclausality (‘Testructuring’ in the generative literature), thus leading to an
interpretation of the knowledge verb as an auxiliary-like element.

Historically, this situation can indeed cause reanalysis of the verb’s mor-
pho-syntactic and semantic properties: English can, for instance, originates from a
verb meaning ‘know’ (cunnan ‘have knowledge of’, ‘have the mental or intellectual
capability to’, ‘know how to’, Lightfoot 1979: 100; Goossens 1992), cf. (3a-b).

(3) Old English (from Lightfoot 1979: 98-99)

a. Bede, Ecclesiastical History 11.13
hwet per foregange, 00de hwet per eftfylge, we
what there precede.3s¢ or  what there come.after.3s¢ we
ne cunnun.
not know.1pL
‘What came before, or what comes after, we do not know.’

b. Bede, Ecclesiastical History 1V.24
ne con ic noht singan.
not can.1sc I not Sing.INF
‘I cannot sing.’

The same root (IE *gneh;- ‘know’) is in both German kennen ‘know’ (originally a caus-
ative derivative) and konnen ‘can’, the latter a result of the same process of reanaly-
sis seen for English.

The path from knowledge verbs to the expression of dynamic modality is
well-attested cross-linguistically (Bybee, Perkins and Pagliuca 1994: 187-194; van
der Auwera and Plungian 1998: 88-93; Heine and Kuteva 2002: 186; Traugott 2011).
Van der Auwera and Plungian (1998: 91) explicitly designate “know” as a premodal
meaning and identify the first step of its semantic development in the expression
of learnt participant-internal possibility; subsequently, an extension of meaning
leads to the expression of a more general participant-internal possibility, which
can be learnt / intellectual or inherent / physical (van der Auwera and Plungian
1998: 82).

Dynamic modal meanings express a type of participant-oriented modality
(Hengeveld 2004, and references cited there), that is, a generic ability (intrinsic
or episodic ability granted by the circumstances), with no implication of actuality
(Aijmer 2004). In the literature it is often debated whether dynamic modality is a
properly modal meaning (cf. Gisborne 2007; Portner 2009: 197-220 for an over-
view of the semantic arguments; Roberts and Roussou 2003: 47 for the syntac-
tic ones; on Ancient Greek see Allan 2013). Independently of this debate, from a
historical point of view the connection of dynamic meanings with the modality
domain is witnessed by the fact that they are often found as the first step of gram-
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maticalization clines involving the development of more straightforward modal
meanings, such as participant-external possibility, deontic modality and epistemic
modality.

As for knowledge verbs specifically, their somehow intermediate semantic
status as premodals is mirrored by their morphosyntactic properties, since across
languages they can be located at different degrees in the continuum from lexical
to functional (auxiliary-like) predicates when they express dynamic modality. Also,
they can be more or less conventionalised means to express dynamic modality in
a given language: for instance, English know can express performative knowledge
(knowledge as ability), but it is not its default expression; instead, can, which as
mentioned is etymologically related to know, is a bona fide modal verb and repre-
sents the default expression for dynamic modality in the language (Mary can play
the piano).

In our study we focus on the dynamic modal readings of knowledge verbs in
Ancient Greek, with the aim of reaching an improved understanding of their con-
ditions of use and of their diachronic status. The questions we address are the fol-
lowing:

() What are the semantic and syntactic conditions that enable modal uses of
knowledge verbs in Ancient Greek?

(i) Why do precisely these conditions lead to the emergence of the modal
reading?

(iii) Do the modal uses emerge diachronically as a step on a grammaticalization
path leading from a lexical verb to a functional (auxiliary-like, modal) verb?
Or are they rather a stable feature of the language, to be explained by the
co-existence of certain structural prerequisites?

We will deal with question (i) in Section 2, with question (ii) in Section 3, and
with question (iii) in Section 4. Section 5 briefly concludes the study, summarising
its main findings. In our analysis, we make use of categories defined within the
generative theoretical framework, such as the notions of control, raising, and
restructuring; however, these categories are employed here for descriptive pur-
poses in such a way that they are compatible with the theoretical assumptions of
most other syntactic frameworks (e.g. the treatment of raising within the frame-
work of Cognitive Grammar, or the layered model of the clause in Functional
Grammar).
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2 The Ancient Greek Data

The Ancient Greek phenomena under discussion can be observed in the behaviour
of verbs such as epistamai, oida, and gignosko.? These verbs occur with a range of
finite and non-finite complements, which we describe in what follows in order to
detect the structural conditions under which the dynamic modal reading appears.

2.1 Finite complements

Finite complements (introduced by the conjunctions hdti or hos),® are uniformly
associated with an epistemic reading (‘know that’). This is illustrated in the pas-
sages below, with epistamai. The complement and the matrix clause share the same
subject in (4a), whereas they have different subjects in (4b).

(4) a. émiotacBe 8TL amoréeade kaxkiota. (Hdt. 3.71.13)
epistasthe hdti apoléesthe kdkista
know.2pL.iMP that die.2PL.FUT miserably
‘You must all know that you will perish miserably.’

b. émotapevog 6TL ) Sikailw TO ddikov ToAEULOV €otL. (Hdt. 1.96.8)
epistamenos hoti  toi dikaioi to ddikon
know.pTCP.NOM that ART.DAT just.DAT ART.NOM unjust.NOM
polémion esti
hostileNOM Dbe.3SG.PRS
‘Knowing that injustice is hostile to justice.’

The same behaviour can be observed with oida and gigndsko.

When complemented by finite clauses, knowledge verbs maintain their funda-
mental non-modal meaning. Therefore, in the following, we shall not dwell upon
finite complementation, but will be focused on non-finite complementation pat-
terns, and their relationship with modal (ability) vs. non-modal (epistemic) reading.

2 Data are obtained through the electronic resource TLG from a wide corpus of Archaic and Classi-
cal Greek (including the works of Homer, Hesiod, Hymns, Aeschylus, Sophocles, Euripides, Sappho,
Theognis, Aesop, Thucydides, and Herodotus). Translations are adapted from those of the Loeb
Classical Library.

3 On the contrast between the two complementizers (which does not concern the modal / epistem-
ic contrast of interest here) cf. Cristofaro (1998); Faure (2014); Bentein (2015).
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2.2 Non-finite complements

With non-finite complements, the contrast between modal (ability) and non-modal
(epistemic) use is essentially associated to the contrast between infinitive and par-
ticiple.

This is illustrated in (5) and (6) by means of examples with epistamai.

(5) méioa yap ayadn yvvn [...] cwepovely éniotatal. (E. Fr. 909.3 Nauck)
pasa gar agathe gune sophronein epistatai
allNoMm infact good.NoM wife.NOM bewise.INF Kknow.3SG.PRS
‘Every good wife knows how to be wise.’

(6) a. mpogmoAw & emiotapal / aBévovoav Hkwv. (S. OC. 733-734)
pros pdlin & epistamai sthénousan  hékon
to cityAcC PTCL know.1SG.PRS powerful.ACC come.PTCP.NOM
‘I know that I have come to a city that has great power’

b. 1oV 0ov 8¢ maiSa cwepovodvt éniotapat. (E. Fr. 1067.1 Nauck)

ton son de  paida  sophronoint’ epistamai
ART.ACC YOULACC PTCL SON.ACC bewise.PTCP.ACC Know.1SG.PRS
‘Tknow that your son is wise.’

In (5) epistamai has the dynamic modal meaning ‘be able to’ and the complement
is a same-subject infinitival clause. By contrast, in (6) epistamai has its full lexical
meaning ‘possess information’, ‘know that’ and the complement clause has a par-
ticiple: the complement and the matrix clause share the same subject in (6a) and
have different subjects in (6b).

Similar patterns can be observed with oida (a perfect form with stative
meaning). It has a dynamic modal meaning ‘be able to’ in (7), with a same-subject
infinitive complement, whereas it expresses epistemic knowledge (‘know that’) in
(8a-b), respectively with and without subject coreference between the complement
and the matrix clause.

(7) ol8 emi 8e€1d, ols’ &’ aplotepd vwuioat Pav. (I1. 7.238)
oid’ epi dexid oid’ ep’ aristera nomésai  bon
know.1SG.PRF to right know.1SG.PRF to left direct.INF shield.Acc
‘I know how to wield to right, and how to wield to left my shield.’
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(8) a. o0 yap olda Seomotag kektnuévoe. (E. Hec. 397)
ou gar oida despétas kekteménos
NEG in.fact know.1SG.PRF masters.ACC get.PTCP.NOM
‘In fact I am not aware that I have masters.’
b. T0Ug @UATATOLG Yap 0l8a ViV bvtag Tkpovg. (A. Ch. 234)

tous philtatous gar oida néin
ART.ACC closest.Aacc in.fact know.1SG.PRF us.DAT.DU
ontas pikrous

be.prcp.Aacc hostile.AccC
‘In fact I know that our closest kin are bitterly hostile to us both.’

Further evidence of this pattern is offered by gignosko, as shown by the contrast
between the infinitive complement in (9) (with an ability reading) and the particip-
ial complement in (10a-b) (with an epistemic reading):

(9)  yvd TpEQewy TV YADooav ovxwtépav. (S. Ant. 1089)
gnoi tréphein ten glossan hésukhotéran
know.3sG.SBJvV Kkeep.INF ART.ACC tongue.ACC quieter.Acc
‘Let him learn how to keep his tongue quieter’

(10) a. é&yvwka yap 81 ewTog nmatnuévn. (S. Aj. 807)
égnoka gar dée  photos  epateméneé
know.1sG.pPRF in.fact PTCL man.GEN deceive.PTCP.PASS.NOM
‘Tknow that I have been deceived by the man.’

b. &yvwv yap pw [...] olwvov éévta. (Od. 15.532)

égnon gar min oionon eonta
know.1sG.A0R in.fact him.Acc bird.of.omen.acc be.pTCP.ACC
‘For I knew that he was a bird of omen.’

It must be added that the modal use of gignosko is very rare. In our corpus, includ-
ing more than 1000 occurrences of this verb, the modal dynamic reading is found
only in example (9).* Its uniqueness is in itself a matter of interest. It shows that
we are dealing with a productive pattern: a knowledge verb may occasionally be
used in the modal meaning ‘be able to’. Remarkably, we have here the same root
(*gnehs-) as in English know, can, etc.

4 Here, the aorist form gnoi suggests an ingressive reading, hence ‘hecome able to’, learn (how)
to’; on the ingressive value of aorist forms cf. Napoli (2014).
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A further option, which is extremely rare, is the Accusative and Infinitive con-
struction, that is, an infinitive complement clause with an expressed subject that
takes accusative case. In our corpus, we only find two examples, both with epista-
mai (S. Ant. 1092-1094; Hdt. 3.139.16 = ex. (11)) and both with a subject that is not
co-referent with the subject of the matrix clause. In this construction, the knowl-
edge verb has its full lexical meaning.

(11) 6 pév 6n Lvroo®v Hmiotato to0To ot amoAwAéval 8t evndinv. (Hdt. 3.139.16)

ho men dé  Sulosén épistato totito
ART.NOM PTCL PTCL Syloson.NOM know.3SG.IMPF DEM.ACC
hoi apololénai dr euethien

him.DAT lose.INF.PASS.PRF because.of good.heartedness.Acc
‘Syloson knew that this had been lost to him because of his good nature.’

Given its rarity, we disregard this construction in what follows, noting however that
there is an important difference between fuller infinitive clauses with an expressed
subject and bare infinitive complements with no expressed subject and obligatory
coreference with the subject of the matrix clause.

2.3 Summary of distribution

As emerges from the passages above, there is a correlation between the form of the

complement and the semantic value of the main verb.® In particular,

a. the dynamic modal reading emerges when the complement clause is a same-
subject infinitival clause (where the subject is never expressed), that is, what
we call a ‘bare infinitive’;®

5 In general, the association between differences in meaning and differences in complementation
patterns is quite common in Ancient Greek, and has been repeatedly observed in the literature. For
a general overview cf. Cristofaro (2008, 2012); as the author observes, “some predicates can take
more than one complement clause type, with a change in the meaning of the sentence” (Cristofaro
2008: 572). This interrelation does not necessarily imply that the meaning of the matrix verb is
determined by the form of the complement (cf. la Roi 2020).

6 For a similar behaviour of knowledge verbs in Latin, cf. Torrego (2019). As suggested by an an-
onymous reviewer, this phenomenon, in Greek, may be put in relation with the association between
infinitives and non-factivity (cf. Huitink 2009). However, the applicability the notion of (non)factiv-
ity to bare infinitives (as opposed to fuller infinitive clauses, to which Huitink 2009 refers) can be
questioned, as argued by Benedetti and Gianollo (2022), since they do not express a full proposition.
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b. the non-modal knowledge meaning emerges with the other kinds of comple-
mentation, namely participle complement clauses and finite complement
clauses (both with no constraint on subject reference).

A schematic representation of the main contrasts opposing modal and non-modal
readings is offered in Table 1:

Table 1: Contrast between the modal and the non-modal reading.

Knowledge verb
Modal (“be able to”) Non-modal (“know that”)

Complement clause  Infinitive Participle / Finite complement

Embedded subject  + Coref. with matrix subj.  + Coref. with matrix subj.

NOT expressed + expressed

In the non-modal reading, the lack of any constraint on subject coreference is asso-
ciated with the fact that the matrix verb and the complement clause represent two
distinct events’ (‘1 have come to a city that has great power, and I know it’, ex. (6a);
‘your son is wise, and I know it’, ex. (6b)), with independent temporal reference. By
contrast, in the modal reading the matrix verb and the embedded infinitive repre-
sent a single event, and the embedded infinitive does not have independent tempo-
ral reference (cf. Section 3.2).

With respect to so-called “non-finite” complementation specifically, we observe
a fundamental difference between participle and infinitive complements of knowl-
edge verbs. Bare infinitives, in these structures, constitute a defective sentential
domain (Pires 2006), in the sense that they do not contain autonomous specifications
of certain features (primarily, tense and agreement), hence their subject establishes
an obligatory referential dependency with the subject of the matrix verb.® Partici-
ples, instead, constitute an autonomous sentential domain, in the sense that, thanks
to autonomous tense and agreement specifications, they are able to license their
own subject, which remains therefore referentially independent from the subject
of the matrix verb (cf. Bary and Haug 2011; Goldstein 2016: chapter 7; Benedetti
and Gianollo 2020).°

7 On the interrelation between argument coreference and event integration cf. Givon (2001: 40
and passim), Cristofaro (2003: 117-122).

8 They fall into the class of “dynamic” infinitives; cf,, e.g., Rijksbaron (2006: 96-98).

9 The Ancient Greek data raise interesting issues (which we shall not dwell upon here) into the
debated notion of finiteness / non-finiteness and its interpretation on morphological or syntac-
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3 The dynamic modal construction:
Syntactic analysis

In this Section we further explore the nature of the construction which enables
the dynamic modal reading. In Section 2 we concluded that, for all the knowledge
verbs examined, this construction involves a same-subject infinitival complement,
and we preliminarily observed that bare infinitives of this kind can be considered
a defective sentential domain. In this Section, we substantiate this claim by exam-
ining, on the one hand, the properties of the matrix verb (Section 3.1) and, on the
other hand, the properties of the dependent infinitive (Section 3.2). This way, we
propose an account for why the dynamic modal reading emerges precisely under
these structural conditions.
In what follows, we will focus on the verb epistamai for exemplification.

3.1 Argument structure (knowledge verb)

In the pattern knowledge verb + infinitive (henceforth dynamic “know”), the knowl-
edge verb fully retains its argument structure. Namely, it retains the ability of
assigning a semantic role to both the internal (Section 3.1.1) and the external argu-
ment (Section 3.1.2).

3.1.1 The semantic role of the internal argument

The ability of dynamic “know” to assign a semantic role to the internal argument
results from the parallelism between the infinitive and nominal complements.
More precisely, the distribution of the infinitive complement shows remarkable
affinities with nominal ones, both paradigmatically and syntagmatically.

Paradigmatically, the infinitive can alternate with a noun phrase, as shown in
the Homeric passages in (12): depending on the participle of oida (eiddtes / eiddte),
the genitive noun phrase mdkhes (pdses) ‘of (all) fight’ alternates with the corradi-
cal infinitive mdkhesthai ‘(to) fight’.

tic terms. Important assessments, addressing finiteness with reference both to Greek data and to
general aspects, can be found in Joseph (1983). For the recent theoretical debate on finiteness cf.
Nikolaeva (2007); Melum Eide (2016); Chamoreau and Estrada-Ferndndez (2016).
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(12) a. &V ei8oteg Lot udyesOar (11 2.720)
eu eidotes iphi mdkhesthai
well know.pTcP.NOM.PL forces.INSTR fight.INF
‘Well skilled to fight mightily’

b. udyng ed ei86te mdong (I1. 5.11)

madkheés el eiddte pdses
fight.GEN well know.pTcP.NOM.DU all.GEN
‘Both well skilled in all fight’

Syntagmatically, infinitive and noun phrase may also be coordinated, as shown in
(13): here, depending on epistamai, the noun phrase pollous katharmous ‘many
atonements’ is conjoined with the infinitives légein ‘(to) speak’ and sigdan ‘(to) keep
silent’:

(13) éyw [...] émiotapat / ToAAOUG kaBapuovg, kal Aéyew 6mov Sikn / arydv 6’
opolwc. (A. Eu. 276-278)

ego  epistamai pollous katharmots kai légein
ILNoM know.1SG.PRS manyAcC atonements.AcC and Speak.INF
hdopou dike sigan=th’ homoios

when right.NoMm besilent.INF =and likewise
‘I know many atonements, and to speak when it is proper and be silent in
turn.’

Interestingly, as shown by (12)—(13), the modal dynamic reading is not exclusive of
the infinitive complementation; rather, it represents a potentiality of the governing
verb, compatible with both infinitive and noun phrase complements. Depending
on eiddte, the noun phrase mdkhes, similarly to the infinitive mdkhesthai, refers to
an ability (that of performing fights); the same holds for the noun phrase pollous
katharmous, coordinated with the infinitive légein in (13) and referring to the abil-
ity of performing many atonements.

The commonality that noun phrase complements share in this construction is
that their semantics allows an ability reading connected to performative knowl-
edge. Note that the ability reading is not restricted to action nouns in a narrow
sense (as in the case of mdkhes ‘fight’ in (12b), which we chose because it allows an
immediate comparison with the inf. mdkhesthai in (12a)). It also occurs with nouns
which would be labelled as concrete, such as aikhmé ‘spear’ or téxon ‘bow’. Depend-
ing on oida, these nouns may behave like action nouns (‘the use of the spear’, ‘the
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use of the bow’): cf. aikhmés eu eidos ‘well skilled in [the use of] spear’ (L. 15.525),
tékson eu eidos ‘well skilled in [the use of] bows’ (I1. 2.718).1°

There is an interesting asymmetry between infinitives and noun phrase com-
plements: the latter are not associated exclusively with performative knowledge;
e.g., in PL. Phd. 61D, the object noun phrase miithous tous Aisopou ‘the fables of
Aesop’, depending on epistamai refers to acquaintance knowledge (“knowledge of
specific experiences involving persons, entities and events”, Torrego 2019: 21) and
thus does not produce a modal reading.

The affinity between the infinitive and NP complementation is further con-
firmed by the fact that the infinitive itself may be substantivised, being preceded
by the definite article:'*

(14) Gva€ AmoArov, oloBa uév To ui ASIKEW. (A. Eu. 86)
dnax Apolion oistha men to meé adikein
lordvoc Apollovoc know.2SG.PRF PTCL ART.ACC NEG do.wrong.INF
‘Lord Apollo, you know how to avoid doing wrong.’ (lit. ‘the not-doing wrong’)

3.1.2 The semantic role of the external argument

Dynamic “know” retains the ability of assigning a semantic role to the external
argument as well: namely, it imposes a [+animate] restriction on its subject, which
is co-referent with the understood subject of the infinitive.

In view of the ability of the knowledge verb to assign a semantic role to the
external argument, we shall assume that, when the complement is a bare infinitive,
a mechanism of control accounts for the same-subject constraint (as seen in Section
2.3, a feature of dynamic as opposed to epistemic “know”).'? Cf. (15=5) where the
control relationship between the subject of epistatai, i.e. guné, and the PRO subject
of the infinitive sophronein is highlighted:

(15) méoa yap ayadn yovn [...] cwepovelv éntotatat. (E. Fr. 909.3 Nauck) (= ex.(5))
pdsa  gar agathe guné; (PRO;) sophronein epistatai
allNoMm in.fact good.NoM wife.NOM bewise.INF know.3sG.PRS
‘Every good wife knows how to be wise.’

10 For a thorough investigation of nominal complements with knowledge verbs in Latin, cf.
Torrego (2019).

11 For an overview of the articular infinitive in Ancient Greek, cf. Fykias (2014).

12 On PRO and control infinitives in Ancient Greek cf., e.g., Joseph (2002); Sevdali (2013). On some de-
bated issues on PRO in Modern Greek cf. Philippaki-Warburton and Catsimali (1999), with references.
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For the control relation to obtain, of course, the subject of the embedded predicate
must be compatible with the semantic prerequisite that knowledge verbs impose
on their subject, namely, it must be [+animate].

3.2 Defective sentential domain (infinitive complement)

In the pattern knowledge verb + infinitive, the infinitive complement shows various
hallmarks of a defective sentential domain (that is, of being a domain lacking
certain features). Defectivity can, in turn, be argued to be responsible for the trans-
parency of the embedded domain with respect to certain operations.

In this construction, the infinitive is defective for tense: in its inflection, we
find only aspectual stems (present / aorist), and not forms necessarily carrying tem-
poral values (such as future infinitives).'®

In our corpus, the present strongly prevails quantitatively over the aorist:
depending on epistamai, we have 87 present infinitives (from 62 different verhs)
and 9 aorist infinitives (from 7 different verbs). Moreover, we found no instances of
the same verb lexeme occurring in both present and aorist infinitive: this points to
a sort of lexical distribution (rather than to a grammatical opposition).

As is generally assumed, lack of independent temporal reference is a mark of
integration between the embedded infinitive and the main verb, which together
represent a single event.'*

A test that can be adopted to determine the defective nature of the embedded
domain is the availability of an operation that points to the domain’s transparent
nature, namely clitic climbing. Clitic climbing takes place when a clitic argument

13 Future infinitives instead occur, expressing temporal values, in subordinate clauses depending,
e.g., on verbs of thinking: cf. oiomai in Il 3.341 (kikhésesthai dé s’ 0io ‘and I think I shall overtake
youw’) and Il. 1.204 (to de kai teléesthai 016 ‘I think this will come to pass’) — respectively with and
without subject coreference between the matrix verb and the infinitive complement. On the lack
of temporal distinctions between present and aorist dynamic infinitives, cf. Rijksbaron (2006: 98,
102-103). By contrast, tense is encoded in the complementation construction of knowledge verbs
with participles (which, as observed in Section 2.2, leads to an epistemic value for the knowledge
verb). For example the present participle ontes and the future participle kinduneiisontes depending
on the participle gnéntes ‘knowing’ are opposed as present vs. future in Th. 3.28: gndntes [...] otit’
apokoliiein dunatoi ontes, ei t’ apomonathésontai tés sumbdseds, kindunetisontes ‘realizing that they
are not able to prevent this and that they will be in peril if excluded from the capitulation’.

14 On the interrelation between event integration at the semantic level and clause integration at
the syntactic level cf. Givén (2001: 40; on modality verbs, p. 55); Cristofaro (2003: 111-122); cf. also
Noonan ([1985] 2007) on the correlation between dependent time reference and the reduced form
of complements, and p. 68 for a specific observation on Ancient Greek infinitives.
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of the embedded infinitive is realised in a position connected to the main verb, cf.
Italian lo ‘it’ in (16):

(16) Italian
a. Francesco sa suonare bene il pianoforte.
‘Francesco knows how to play the piano well.’ (= can play the piano well)
b. Francesco sa suonarlo bene.
c. Francesco lo sa suonare bene.
‘Francesco knows how to play it well’

In (16b) the pronominal object argument of the infinitive is realised next to the
infinitive suonare ‘play’, whereas in (16c¢) it is realised next to the main verb sa
‘knows’ (i.e. within the main clause). Note that this is only possible when the main
verb is complemented by a bare infinitive and has the dynamic modal reading. If
the infinitive is preceded by the complementiser di and the main verb receives the
“know that” interpretation, clitic climbing is impossible, as shown in (17):

(17) TItalian
a. Francesco sa di suonarlo bene.
b. *Francesco lo sa di suonare bene.
‘Francesco knows that he plays it well.’

Clitic climbing is considered to be a sign of the fact that the main verb and the
infinitive represent a single syntactic domain, thus allowing for displacement of
the clitic argument. This phenomenon, known in the generative syntactic literature
as restructuring, is interpreted as a sign of monoclausality (see the discussion in
Cinque 2004).

Clitic climbing has been acknowledged to be a diagnostics for monoclausality
also in Ancient Greek, showing that some infinitival complements form a single
syntactic domain with their selecting verb.'®> However, in our corpus we find only
two cases of clitic climbing with knowledge verbs in a dynamic modal reading, both
from Homer and both with epistamai: Il. 16.141-142 (= 19.388-389), shown in (18),
and I 21.320-321:

15 Cf. Goldstein (2016: chapter 8) on infinitive complements and references cited there (especially
p- 261 fn. 2); furthermore Janse (2008), with discussion.
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(18) 7O u&v ov SHvatr dAAog Ayxaiv |/ TAAAEW, GAAG pv olog émiotato THAAL
Ayevg. (1. 16.141-142 = 19.388-389)

to men ou dunat’ dllos Akhaibn pdllein
DEM.ACC PTCL NEG can.3sG.IMPF otherNoM Achaeans.GEN wield.INF
alldi min oios epistato pélai Akhilleus

but it.acc alone.NoM know.3sG.IMPF wield.INF Achilles.NoM
‘This (= the spear) no other of the Achaeans could wield, but Achilles alone
knew how to wield it.’

In (18), the clitic pronoun min ‘it’ (the spear) is selected as an argument by the
infinitive pélai ‘wield’; however, it is realised as an element of the matrix clause, in
clause-second position (the so-called Wackernagel position). Goldstein (2016) inter-
prets Wackernagel’s Law as an interface phenomenon involving both prosodic and
syntactic factors. According to Goldstein (2016: 293), the same generalizations on
clitic distribution that he formulates for Herodotus apply to Homer as well, modulo
differences in frequency that he attributes to a difference in literary genre (but not
meter per se). Namely, pronominal clitics are clausal clitics: they occur in second
position (that is, hosted by the first prosodic word) within a specific syntactic
domain, represented by the clause (that is, a CP in formal syntactic terms). Hence,
cases like (18), where a pronominal clitic occurs in the matrix clause despite being
selected semantically by the infinitive, would show that the infinitive is not a full
clause, and the main verb and the infinitive represent a single syntactic domain.

However, given the fact that we could retrieve only two instances in our
corpus, the argument based on clitic climbing as a diagnostics of structural defec-
tivity remains inconclusive for Ancient Greek.*®

To conclude this Section, the strong semantic dependency between the matrix
and the embedded predicate, which consists in the mechanism of subject control
and in the creation of a unitary tense domain, points towards an analysis of
dynamic modal uses of knowledge verbs in terms of monoclausality. What enables
the dynamic modal reading of knowledge verbs is, thus, the presence of a single
event, which is obtained either by means of infinitival complementation or, as we
saw in Section 3.1.1, by means of appropriate noun phrase complementation.

16 An anonymous reviewer observes that, based on a preliminary query by means of Dendro-
search (see Keersmaekers et al. 2019), clitic climbing appears to be available with Ancient Greek
verbs that exhibit an auxiliary-like behavior, such as e.g. ethélo ‘be willing’, bouilomai ‘will’, méllo
‘be likely’. We are very grateful to the reviewer for useful discussion on this issue.
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4 Have Ancient Greek knowledge verbs developed
into modal verbs?

4.1 The lexical > functional cline

The syntactic analysis proposed for dynamic “know” in Section 3 coincides with the
account provided by Wurmbrand (2004) for so-called lexical restructuring verbs.

Wurmbrand (2004) distinguishes lexical restructuring verbs from functional
restructuring verbs on the basis of cross-linguistically observed properties. Func-
tional restructuring verbs (e.g. German scheinen ‘seemv’) fall into the class of aux-
iliaries: they do not possess an argument structure; the arguments are provided
by the lexical complement predicate. Functional restructuring verbs are raising
verbs (Wurmbrand 1999), in the sense that they do not assign a thematic role to
the subject with which they agree in person and number; the subject receives a
thematic role from the lexical complement predicate. Lexical restructuring verbs
(e.g. German versuchen ‘try’), instead, are full lexical verbs that retain their argu-
ment structure, hence assign a thematic role to their subject and their object. The
co-reference with the subject of the infinitival complement is achieved through a
mechanism of control.

We can understand the distinction between functional and lexical restructur-
ing verbs as a way to formalise the different degrees that are cross-linguistically
observed in the continuum from lexical to functional (auxiliary-like) predicates.
Also for Ancient Greek we observe these different degrees in the case of premodal
and modal meanings. This raises the diachronic question introduced in Section 1: is
dynamic “know” moving along this continuum, that is, is its modal meaning emerg-
ing in a process of grammaticalization from a lexical to a functional verb? In other
words: has dynamic “know” developed into a modal verb in Ancient Greek?

Grammaticalization clines with modals have been studied especially for the
history of English (cf., among others, Traugott 1972; Lightfoot 1979; Bybee, Perkins
and Pagliuca 1994; van der Auwera and Plungian 1998; Traugott and Dasher 2002;
Roberts and Roussou 2003) and have been connected to semantic, syntactic and
morphological changes. However, despite several recurring characteristics, modal
verbs form a syntactically heterogeneous class, often also within the same lan-
guage, thus the answer to the questions above is not straightforward.

For Ancient Greek, we lack clear syntactic diagnostics for modal verbs.'” Based
on cross-linguistic evidence, we take bona fide modal verbs to be auxiliary-like ele-

17 But see de la Villa Polo (1989), who proposes some useful syntactic diagnostics to detect the
auxiliary status of a class of verbs in Ancient Greek, comprising modal verbs.
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ments of the functional lexicon appearing in monoclausal raising structures (that
is, functional restructuring verbs in Wurmbrand’s 2004 classification). In order to
evaluate the status of Ancient Greek dynamic “know” on the lexical > functional
grammaticalization cline, in Section 4.2 we compare it with the typical unmarked
verb expressing dynamic modality in Ancient Greek, the verb diinamai ‘can’, which
is almost uncontroversially considered a modal verb (cf. Ruiz Yamuza 1997; Kolli-
gan 2021; but dunamai, as well as epistamai and oida, is classed among “premodal”
predicates by Allan 2013).'®

4.2 An Ancient Greek modal verb: dinamai ‘can’

The behaviour of diinamai shows affinities with that of knowledge verbs in the
expression of dynamic modality. Also diinamai, in fact, takes a same-subject infiniti-
val complement, which is not inflected for tense (only present and aorist infinitives
occur, without temporal distinction), does not allow an overt subject and allows
clitic climbing; cf. (19):

(19) Ny {6 oUKk NueTépn €oTl 00SE ptv Suvnodpeda Voyelpinv moujoacbat. (Hdt.
6.107.17)
he gé héde ouk hémetére esti oudé
ART.NOM land.NoM thiS.NOM NEG ourNOM Dbe.3sG.PRS and.not
min  dunésémetha hupokheirien  poiésasthai
itAacc can.1PL.FUT  subjugated.Acc make.INF
‘This land is none of ours, nor shall we be able to subdue it.’

In (19), the clitic pronoun min ‘it’ (the land) is selected as an argument by the
infinitive poiésasthai; however, it is realised as an element of the matrix clause, in
clause-second position, showing that main verb and infinitival complement repre-
sent a single syntactic domain.

By the way, the affinity between diinamai and epistamai is already suggested by
ancient commentators to Homer: in discussing (20), Aristonikos (Friedldander 1853,
ad loc.) observes that epistésontai is used “instead of” dunésonta.

18 Allan’s classification is based on semantic criteria: “premodal” predicates “assign an objective
physical or mental property to a participant or his immediate situation” (Allan 2013: 32), whereas
“modal” predicates are centered on the speaker’s involvement in the conceptualization of the state
of affairs.
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(20) oU8€ ol 007€ émioTioovTal Ayatol / aAAEEaL. (I1. 21.320-321)
oudé hoi osté’ epistésontai  Akhaioi alléxai
and.not him.pAT bones.Acc know.3PL.FUT Achaeans.NoMm collect.INF
‘nor will the Achaeans know how to collect his bones.’

Anyway, the relationship between diinamai and epistamai does not imply semantic
equivalence. Let us compare the following Homeric passages, with the infinitive
mdkhesthai depending on epistamai and dunamai respectively.

(21) v 8¢ xai x* dyabolow emotaipecda payxeabal. (I1. 13.238)
noi de kal K agathoisin epistaimestha mdkhesthai
We.NOM.DU PTCL also MOD brave.DAT know.1PL.OPT fight.INF
‘But we two would know well how to do battle even with the brave.’

(22) 00 ybp avijp Tpomav Auap £¢ REALOV Kataduvta / dkunvog oitolo Suvoetal
Gvta payeobat. (1. 19.162-163)

ou gar  aner propan émar  es éélion katadunta
NEG infact manNoMm allacc dayAcc to sun.ACC go.down.PTCP.ACC
dkmenos sitoio dunésetai  dnta mdkhesthai

fasting.NoM  food.GEN can.3sG.FUT against fight.INF
‘For there is no man who will be able the whole day long until sunset to fight
against the foe, fasting the while from food.’

Epistaimestha mdkhesthai in (21) refers to an ability specifically related to some
intellectual skills (i.e. it falls into the domain of “learnt / intellectual participant-in-
ternal possibility”, a specific subtype of the general “participant-internal possibil-
ity”; van der Auwera and Plungian 1998), whereas ou dunésetai mdkhesthai in (22)
has no such implication. What is negated in (22) is not someone’s military know-
how, but someone’s possibility of fighting (in the specific case, undermined by fast-
ing).! Diinamai denotes a generic ability, thus representing the unmarked member
in the diinamai ~ epistamai opposition.®

This recalls the contrast observed, e.g., between French savoir and pouvoir
and commented by van der Auwera and Plungian (1998: 82) to show the difference

19 This contrast is independent from the presence of the negation in (22). If we add a negation in
(21), it is the know-how, not its actualization which would be negated. On the frequency of negated
dunamai in Homer, cf. Kolligan (2021).

20 Duinamai is not restricted to the encoding of inherent / physical ability; cf., e.g. trissas d’ ou
dunatai pepithein phrénas oud’ apatésai (h.Ven. 7-8) ‘But there are three [goddesses] whose minds
she cannot persuade or outwit’, where the assumption of inherent / physical ability seems unlikely.
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between learnt / intellectual or inherent / physical participant-internal possibility
(cf. Section 1):

(23) Ceux qui ne savent ou ne peuvent lire [...] (Grevisse 1980: 800)
‘Those who do not know how to read (those that have not learnt it) and those
who cannot read (e.g., the blind).’

The semantic component “learnt / intellectual ability” which characterises the
modal uses of knowledge verbs is clearly related to the semantic restrictions on the
subject’s animacy observed above (cf. Section 3.1.2).

In this context, it is interesting to observe that knowledge verbs may lose this
requirement during grammaticalization: for instance, in Italian it is possible to find
dynamic “know” with an inanimate subject, as in (24).

(24) Quella era proprio una giornata favolosa, come sa essere favolosa solo una
giornata primaverile.
‘That was really a beautiful day, as only a spring day can (lit. knows) be.’
(CORIS1980_2000_SubCorpus:NARRAT)

However, no comparable cases occur in our Ancient Greek corpus, pointing to the
fact that in Ancient Greek dynamic “know” is not as advanced on the grammatical-
ization cline as in Italian.

Pursuing the comparison between diinamai and dynamic “know” further, we
will claim that, besides not being semantically equivalent, the two verbs are not
syntactically equivalent either.

As observed in Section 3.1, knowledge verbs in their modal uses have an argu-
ment structure, assigning a semantic role to the clause arguments. This property is
not shared by diinamai: on the one hand, it does not take object noun phrase com-
plements as an alternative to the infinitive (differently from epistamai, cf. Section
3.1.1);** on the other hand, it does not impose semantic restrictions on the clausal
subject (differently from epistamai, cf. Section 3.1.2).

21 An anonymous reviewer rightly points out that object noun phrases with dinamai are indeed
possible when they are quantificational (e.g. Od. 4.237: Zeus [...] dunatai gar hdpanta ‘Zeus is indeed
capable of everything’). In these cases, it is plausible to assume that these objects are not assigned
a semantic role, but serve to measure out the event; hence, as adverbial measure phrases, they
do not represent evidence with respect to argument structure. Interestingly, Lightfoot (1979: 101)
notes that can was the last modal in English to lose the possibility of taking direct objects.
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As can be easily shown, with diinamai semantic restrictions on the clausal
subject depend on the embedded infinitive. So, when the embedded infinitive is the
verb ‘see’, as in (25), the clausal subject must necessarily be animate:

(25) Soww & oV Svvaual iGeev kooprTope Aa@v. (I1. 3.236)
doio a ou dunamai idéein  kosmétore ladn
two.ACC PTCL NEG can.1SG.PRS see.INF marshalers.acc people.GEN
‘But I cannot see two marshalers of armies.’

By contrast, with a verb such as ‘bear’ (which admits both animate and inanimate
subjects), the dinamai construction preserves both possibilities: cf. (26), with an
animate subject (‘fools’) and (27), with an inanimate subject (‘ship’):

(26) T p&v MV / oL Suvavtal VATILOL KOoUW @épety. (Pi. P. 3.81-82)
ta men 6n ou diunantai  népioi késmoi  phérein
these.acc PTCL thus NEG can.3PL.PRS fools.NOM grace.DAT bear.INF
‘Now fools cannot bear them (= evils) gracefully.’

(27) oU8E pépewv Svvartai pwv vnlg evepyn|g. (h. Bacch. 18)
oude phérein  dunatai min neus euerges
and.not bearINF can.3sG.PRS him.Acc ship.NOM sturdy.NOM
‘And our sturdy ship cannot support him.’

Given the absence of thematic restrictions imposed by diinamai, the same-subject
constraint with diinamai is best explained through raising (and not control, as in
the case of epistamai). The subject is selected and receives a thematic role from the
embedded infinitive, and agrees in person and number with the modal verb (cf.
Section 4.1).

4.3 Summary of comparison

The comparison between diinamai and dynamic “know” leads to the following con-
clusions.

First, Ancient Greek dunamai can be considered a dynamic modal auxiliary on
the basis of semantic and syntactic tests; the relationship with the embedded infini-
tive can be analysed as a raising construction, in virtue of the absence of argument
structure for the main verb. Ancient Greek dunamai falls therefore in the class of
functional restructuring verbs.
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Secondly, in their ability reading, Ancient Greek knowledge verbs (dynamic
“know”) conform only in part to the modal pattern: they do not acquire the status
of auxiliaries, since they retain their argument structure, as shown by semantic
constraints imposed on their subject and by the possibility of taking NP objects.
They fall into the class of lexical restructuring verbs, which take part in control
constructions with their embedded infinitive.

In this respect, the answer to the question whether dynamic “know” has devel-
oped into a modal verb is negative: it has some hallmarks of auxiliary-like verbs,
but it is not fully grammaticalised as a modal auxiliary.

5 Conclusions

In this Section we go back to the research questions formulated in Section 1 and we
summarise the answers provided by our corpus study:

(1) What are the semantic and syntactic conditions that enable modal uses of knowl-
edge verbs in Ancient Greek?

With respect to this question, we concluded that the dynamic modal reading
appears when the knowledge verb is complemented by a tense-defective infinitival
complement. In this structure, there is obligatory subject coreference, which we
analysed as due to a mechanism of control. We furthermore characterised infini-
tives in these structures as a defective sentential domain, hence, as a particularly
reduced predicative structure, which does not contain autonomous specification of
tense and agreement features. This allowed us to address question (ii):

(ii) Why do precisely these conditions lead to the emergence of the modal reading?

Since in Ancient Greek the infinitive complementation of knowledge verbs
with a dynamic modal reading is a defective sentential domain, semantically it
does not constitute an autonomous predicational domain. This led us to analyse
the construction as monoclausal and to conclude that the dynamic modal reading
of knowledge verbs emerges when a single event is expressed by the combination
of the main and the embedded predicate. This happens with defective infinitives,
but also finds interesting correlates in nominal complementation. The structural
defectiveness of the complement of knowledge verbs seems to be correlated with
dynamic modal readings in a broader cross-linguistic perspective (see e.g. Cinque
2004 for Italian sapere; Roussou 2010 for Modern Greek kséro). These observations
led us to question (iii):
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(iii) Do the modal uses emerge diachronically as a step on a diachronic grammat-
icalization path from a lexical verb to a functional (auxiliary-like) verb? Or are
they rather a stable feature of the language, to be explained by the co-existence of
certain structural prerequisites?

We concluded that knowledge verbs in a dynamic modal reading retain their
argument structure in Ancient Greek, hence they are still lexical verbs. In this, they
are different from a modal verb like diinamai ‘can’, which behaves like an auxiliary,
with no autonomous argument structure. The main difference we detected is the
presence of control with knowledge verbs, as opposed to raising with functional
modal verbs.

On the basis of this conclusion, we believe that there is no ongoing grammaticali-
zation in the case of Ancient Greek knowledge verbs. The verbs are not developing
a fully functional variant in the sense of Roberts and Roussou (2003); van Gelderen
(2004); Wurmbrand (2004). Our corpus study, comprising Archaic and Classical
Greek texts, shows that dynamic readings of knowledge verbs are a diachronically
invariant feature of the language in the period we surveyed. The knowledge and
the ability value coexist (with different complementation patterns), differently
from what is observed in e.g. the diachrony of English with cunnan > can. Similarly,
instead, to the synchrony of English (know that vs. know how), in Ancient Greek the
knowledge and the dynamic modal value are distinguished by the complementa-
tion pattern.

Interestingly, this coexistence, associated with different complementation pat-
terns, persists, through lexical discontinuity, into Modern Greek, with kséro ‘know
that / know how’ (on this cf. especially Roussou 2010). Thus, the phenomenon here
investigated appears to be a long-term trend in the history of Greek, which survives
the loss of the infinitive (Joseph 1983).
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