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Abstract

We reveal an ongoing language change in Ukrainian involving a construction with a sub-
ject comprised of the indefinite quantifier 6aeamo ‘many’ modifying a noun phrase in the
Genitive Plural. Number agreement on the verb varies, allowing both Singular (in 69.1%
of attestations) and Plural (in 30.9% of attestations). Based on statistical analysis of corpus
data, we investigate the influence of the factors of year of creation, word order of subject
and verb, and animacy of the subject on the choice of verb number. We find that, while all
combinations of word order and animacy are robustly attested, VS word order and inanimate
subjects tend to prefer Singular, whereas SV word order and animate subjects tend to prefer
Plural. Since about the 1950s, the proportion of Plural has been increasing, overtaking Sin-
gular in the current decade. We propose that this Singular vs. Plural variation is motivated
by the human embodied experience of construing a group of items as either a homogeneous
mass (and therefore Singular) or a multiplicity of individuals (and therefore Plural). This
proposal is supported by the identification of micro-constructions that prefer Singular and
show reduced individuation of human beings.

1 Introduction

When you say “A lot of people came”, do you conceive of the people as a unitary homo-
geneous mass or as distinct individuals? In Ukrainian (and in many other languages), this
difference can be signaled by means of Singular vs. Plural number agreement on the verb.
In Ukrainian this competition between Singular and Plural agreement can be observed for
all quantifiers, only one of which is the focus of our study. We investigate the choice of verb
number with a subject that consists of the Ukrainian indefinite quantifier 6aeamo ‘much,
many’ and a Genitive Plural noun phrase, henceforth referred to as the “bahato construc-
tion”. In this construction, Singular verb forms are found in 69.1% of examples, as opposed
to Plural in 30.9%. Corpus data reveals an ongoing language change in Ukrainian, influenced
also by the animacy of the noun and the order of the subject and verb, and we measure these
effects by means of a logistic regression model.

> L.A. Janda
laura.janda@uit.no

Y. Palii
yuliia.palii@uit.no; julmay19@gmail.com

1 ISK, HSL, UiT The Arctic University of Norway, 9037 Tromse, Norway

Published online: 17 October 2024 &\ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11185-024-09301-7&domain=pdf
http://orcid.org/0000-0001-5047-1909
mailto:laura.janda@uit.no
mailto:yuliia.palii@uit.no
mailto:julmay19@gmail.com

18 Page2of24 L.A. Janda, Y. Palii

Examples (1-a)—(1-d) from our dataset extracted from the GRAC corpus (see Sect. 4.1)
illustrate variations in word order and the choice of verb number in the bahato construction
with the same noun sz00u ‘people’ and the same verb npuiimu ‘come’. In these examples
we see both subject-before-verb (SV) word order ((1-a) and (1-b)), and verb-before-subject
(VS) word order ((1-c) and (1-d)). For each word order, both Singular ((1-a) and (1-c)) and
Plural ((1-b) and (1-d)) verb forms are observed.

(1) a. B akmii Opanu y4yacts Jikapi, CTYACHTH, BYHTEINI, 6araTo Jwaed npuinio 3
nitbMH, — po3noBuB [ennanii. (Ceimiana Tanan «Oronenuit HepBy, 2015)
‘Doctors, students, teachers participated in the demonstration, many people
came with their children — said Hennadjij.’

b.  Axuis mpoxoauiia MUPHO, Ha MaiiziaHi OyB KOHLIEPT, 6araTo Jraei npuiimim
3 nitemu. (Iazera «CBoboaay», 2019)
“The demonstration took place peacefully, there was a concert on the Majdan
square, many people came with their children.’

c. Toni npuiinio 6araro Jronei, i roctsam cniogo6anock. (OmnaitH-3MI «Maer
IIpaBo 3HaTHU - bposapu», 2014)
‘Many people came then, and the guests liked it.’

d. Ha cBaro npuiimiu 6araro Jirofeii, BCi HaBiTh He HOMICTHINCS y CEperUHI
xpamy. (IntepHer-razera «Bepciiy, 2017)
‘Many people came for the holiday, there wasn’t even room for all of them
inside the church.’

The Singular versus Plural variation observed in the bahato construction is arguably of
special interest to linguists because it presents a clash between grammatical form and seman-
tic reference. While the indefinite quantifier is grammatically Neuter Singular, semantically
bahato + Genitive Plural always refers to a multiplicity of items. Since both Singular and
Plural verb forms are observed in this construction, this language variation raises a variety
of questions:

* What is the relative frequency of Singular versus Plural verb number in the bahato con-
struction?

 Has this relative frequency changed over time, and if so, how?

» How do word order and animacy influence the choice of verb number?

We motivate the theoretical basis for our study in Sect. 2 and engage previous scholarship
on verb number variation in both Ukrainian and other languages in Sect. 3. Our data and
the variables used in our analysis are described in Sect. 4. Section 5 presents our statistical
analysis. Case studies of specific verbs and constructional variants are found in Sect. 6. We
offer conclusions in Sect. 7.

2 Theoretical basis

Cognitive Linguistics (Lakoff, 1987; Geeraerts & Cuyckens, 2007; Langacker, 2008;
Dabrowska & Divjak, 2015; Dancygier, 2017) is the framework for this study of the ba-
hato construction. Our study is further informed by relevant scholarship that acknowledges
the interaction between syntactic and semantic agreement (Corbett, 2000: Chap. 6, Kibrik,
2019) and the role of definiteness or specificity in motivating semantic (and therefore Plu-
ral) agreement (cf. studies of this phenomenon in Serbian: Arsenijevi¢, 2016; Milosavljevic,
2018). Cognitive Linguistics takes the perspective that linguistic phenomena can be scalar,
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meaning that we observe tendencies. For the bahato construction, this means that we will
focus on the frequency distribution of Singular vs. Plural forms and the relationship between
that distribution and various associated factors.

As a subfield of Cognitive Linguistics, Construction Grammar (Croft, 2001; Goldberg,
2006) approaches language as a system of interconnected constructions. “Constructions are
defined to be conventional, learned form-function pairings at varying levels of complexity
and abstraction” (Goldberg, 2013, p. 17; cf. similar definitions in Lakoff, 1987; Fillmore et
al., 1988; Wierzbicka, 1988; Goldberg, 1995, 2006). The bahato construction we focus on in
this article, comprised of a Subject quantified by 6acamo and a verb, meets this definition. In
the bahato construction, we find the lexical meaning of 6aeamo itself, along with the lexical
meanings of the noun it modifies and the verb. The noun is marked as Genitive Plural, and
the verb, in addition to tense, is marked for number, a value that can vary. Here we focus on
the meaning of Singular vs. Plural on the verb.

The meaning of the grammatical distinction of Singular vs. Plural number might seem un-
remarkable or even trivial, but it invokes a complex of embodied human experiences. John-
son (1987) coined the term “image schemas”, derived from Kant’s use of the term schema
to describe structures in human imagination. Johnson identifies several image schemas that
organize meaning, such as CONTAINER (the experience of putting things in containers), PATH
(the experience of movement along a trajectory), BALANCE (the experience of holding our
bodies in relation to gravity), NEAR-FAR (the experience of relative distance). Among these is
the MAss-COUNT image schema based on our experience of physical entities as masses (like
sand and water) or countable objects (like cats and boats). Johnson (1987, p. 26) furthermore
describes the human capacity to perform transformations on image schemas, such as:

“Multiplex to mass. Imagine a group of several objects. Move away (in your mind)
from the group until the cluster of individuals starts to become a single homogeneous
mass. Now move back down to the point where the mass turns once again into a clus-
ter.”

Johnson’s claim is that the same group of objects can be construed both as a mass and
as a number of individuals. Lakoff (1987, pp. 427—428) connects the relationship between
multiplex and mass to the use of quantifiers in language, pointing out that English quantifiers
all and most can modify both masses (all sand, most water) and multiple individuals (all cats,
most boats). Langacker (2008, pp. 130—140) applies this idea to linguistic understanding of
nouns and the grammatical distinction between Singular and Plural. According to Langacker,
Plural nouns function grammatically more like masses than like Singular nouns, adding the
syntactic contexts in ((2-a)—(2-b)) to Lakoft’s observations about certain English quantifiers.
However, Langacker points out that Plurals also differ from masses in their behavior with
other quantifiers and with demonstratives as in (2-c), and that Plurals, unlike masses, can
combine with numerals.

2) They 're looking for *cat/sand/cats.
a cat/*sand/*cats
those/these/many/few/several/numerous cats vs. that/this/much/little sand

three cats/*sand

o o

Langacker suggests that there are two ways that masses are portrayed in language: either
as a “non-plural mass noun” (like sand and water), or as a “plural mass noun” (like cats
and boats). These two portrayals, visualized in Fig. 1, correspond to different construals of a
referent as either an amorphous undifferentiated whole marked as Singular, or as a bounded
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Non-plural Mass Noun Plural Mass Noun

Fig.1 Alternative construals of a group of entities as either mass or multiplex, adapted from Langacker (2008,
p. 131)

group of individuals. The count-mass distinction is fluid and we, as human beings, can con-
ceive of the same entity in alternate ways and “select the form whose meaning best suits
our communicative intent”. For example, we usually speak of sand as a mass and therefore
Singular. However, we can also focus on individual, and therefore Plural, grains of sand.
The experience of a group of entities as either mass or multiplex is an example of “cog-
nitive multistability” (Stadler & Kruse, 1995), similar in some ways to the experience of
viewing an ambiguous image like a Necker cube or duck-rabbit illusion. We affirm that the
option to choose Singular vs. Plural verb forms in the bahato construction is likewise mo-
tivated by cognitive multistability. This Singular vs. Plural choice is available also in other
contexts, both in Ukrainian, as well as in other languages, for example in verb agreement
with collective nouns, as in examples in (3-a)—(3-b) in Ukrainian and (4-a)—(4-b) in Spanish.

3) a.  Oinvbwicmb 868aAddCAE, UJO

bil’sist’ vvaZaje, sco
[majority consider.PRS.3SG that]
‘the majority considers that’

b.  birbwicmo esarcaroms, ujo
bil’sist’ vvaZajut’, sco
[majority consider.PRS.3PL that]
‘the majority consider that’

4) a. la mayoria estd de acuerdo en
[the majority be.PRS.3SG of agreement in]
‘the majority agrees that’
b. la mayoria estan de acuerdo en
[the majority be.PRS.3PL of agreement in]
‘the majority agree that’

While Singular verb forms are more common in our data on the bahato construction (see
Sect. 4), Plural forms are attested across the entire period covered by our data, including the
earliest attestation we have of the bahato construction from 1819, shown here in example (5),
where the use of Plural supports an interpretation of the predicate as signaling a continuous
event referring to many individuals rather than a mere qualificative interpretation of a sum
of suitors.

&) Sl nmoramyrochk; TYT KuBe ofiHa OiJjHa BIOBa 3 JIOYKOI, TO, MaOyTh, Ha Harami
BO3HHMIA 3acBaTaBcs, 00 10 Hel 6araro :keHuxiB 3aanusauch. (IBan Kotnspescbkuii
«Haranxka [lonraBkay», 1819)
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‘I guess so; here we have a widow living with her daughter and it seems that the
coachman married Natalka, since many suitors were courting her.’

While variation between alternate linguistic forms is a necessary, though not sufficient, cri-
terion for language change (Croft, 2000; Bybee, 2015), the question of whether a change is
taking place in Ukrainian has not been previously addressed. We contribute the first study
tracking the diachronic trajectory of an ongoing language change in Ukrainian motivated by
alternative construals of multiplex realia. We observe in our data an increase in the use of
Plural over time in the bahato construction.

3 ‘Many’in Ukrainian and in Slavic languages

We situate the bahato construction in the context of numeral syntax and agreement patterns
in Ukrainian, and make comparisons with Russian and with other Slavic languages.

3.1 The bahato construction

Ukrainian has three types of quantifiers that can be used to describe quantities of more than
one entity: cardinal numerals like dsa/0oge ‘two’ and mpu ‘three’, collective numerals like
0so¢ ‘two(some)’and mpoe ‘three(some)’, and indefinite quantifiers like mano ‘little, few’,
Kinbka ‘how many’, and 6aeamo ‘much, many’. In subject position, the cardinal numerals
for ‘2°, ‘3°, and ‘4’, plus ‘both’ and ‘one and a half’ — a group of numerals often termed
‘paucal’ — combine with noun phrases in the Nominative Plural (or Genitive Singular if
the noun refers to paired items). All other numerals — cardinal numerals for ‘5’ and above,
collectives, and indefinite quantifiers — combine with noun phrases in the Genitive Plural
(Arpolenko et al., 1980), including the indefinite numeral bahato. When used to quantify
a subject, all quantifiers can be combined with both Singular and Plural verb forms. The
examples in (6) show a subject consisting of the cardinal numeral n ama ‘five’, the Genitive
Plural form of wonosik ‘person’, and the verb 3aecunymu ‘perish’ in a past tense form. The
verb form is Singular in (6-a), but plural in (6-b).

(6) a. lllonaiimenme m’SITh 40JIOBiK 3armHyJio Ta 16 OTpUMaNu YIIKODKEHHS B
pe3ynbTari BuOyxy y Brnanuxaskasi. (I'azeta «ZleHb», 2000)
‘At least five persons perished and 16 were injured as a result of an explosion
in Vladikavkaz.’

b. V¥V UYexii, [Honpmi Ta HiMeyunHi He MEHII K I’ATHh YOJOBIK 3arMHYJIH

BHacHigok yparany “I'epsapt” (Onnaiin-3MI «LB.uay», 2017)
‘In the Czech Republic, Poland, and Germany no fewer than five persons per-
ished due to Storm Hervart’

Scholars of Ukrainian have engaged the topic of number agreement in verbs with quanti-
fied subjects since the early 20th century. Kurylo (1942, pp. 5658, citing earlier observa-
tions by Potebnja) notes that the predicate verb in Plural is used in collocations with an
animate subject, while collocations with a predicate verb in the impersonal form (Singular)
answer the question How much? The latter impersonal constructions with a singular form
are transitional between subject and non-subject constructions, and the transition is reflected
in the ambiguity of the choice between Singular and Plural based on meaning. However,
Antonenko-Davidovi¢’s (1979, p. 136) manual of speech norms recommends that the verb
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form should be in the Singular when the subject is governed by a “collective word” (his term
for indefinite quantifiers such as 6aeamo) combined with nouns (adjectives) in genitive case.

Reflecting this tradition, Hryhor’jev et al. (2005, pp. 158—159) note several factors that
influence the choice of number on the verb: a conceptual factor, a lexical factor, a syntactic
factor, and a semantic factor. If conceptual focus is on the number of items the verb tends
to be Singular, whereas focus on the items as separate individuals is associated with Plural
verb forms. This is the same conceptual factor discussed in more detail in Sect. 2. The lex-
ical factor has to do with the type of numeral, and Singular is most commonly used with
an indefinite quantifier like 6aecamo ‘much, many’. The syntactic factor has to do with the
relative order of the subject and verb, with Singular preferred if the verb comes before the
subject, and Plural preferred if the subject is before the verb. The semantic factor is animacy:
inanimate nouns prefer Singular and animate nouns prefer Plural. Inanimate nouns referring
to time have a particularly strong preference for Singular.

The conceptual factor pertains to the internal construal of a native speaker and is therefore
not available for objective observation. The remaining three preferences stated by Hryhor’jev
et al. (2005) are merely tendencies. It is easy to find examples that both confirm and defy
these tendencies. Compare the examples in (1) and (7) and the visualization of factors in
Table 1.

The examples in (1) show that both Singular and Plural verb forms occur with the animate
noun jioou ‘people’ in both SV and VS word order. All four examples in (7) feature the same
inanimate noun: pey ‘thing’. The examples in (7) show all possible combinations of Singular
((7-a) and (7-c)) and Plural ((7-b) and (7-d)) verb forms with both SV ((7-a) and (7-b)) and
VS ((7-c) and (7-d)) word order for an inanimate noun. Collectively the examples in (1) and
(7) present all eight possible combinations of verb number, word order, and animacy in the
bahato construction.

@) a.  Ockinpky 30upainucs noxaruieM, 6arato peveid 3aIUIIHIIOCSH BIOMA, JI0 SIKOTO
KPUMCBKI TaTapu 000B’s13k0BO IOBepHYThCs. (Onnaitn-3MI «Zaxim.net», 2017)
‘Since they left in a hurry, many things got left at home, where the Crimean
Tatars will definitely return.’

b. I3 yxe 3ragaHuX NpUYMH GaraTo pedeii 3aammmincs Ha nanepi. (IHtepHeT-
razera «JI3epkano TixHD», 2020)
‘For the reasons previously mentioned, many things remained on paper.’

c. IMicns CPCP Ham 3auIiMiIocsi araTo pedeii, KOTpi HAC i Hajalli TPUMAIOTh B
crinbHOMY npocTopi... (Onnaite-3MI «Zaxin.net», 2009)
‘After the USSR, we were left with many things that will continue to keep us
in a common space.’

d. 1€ JOCUTH CYTTEBI Ipoli i TakKUM criocoOoM iHaHCcyBaucs 6araTo peyei B
KpaiHi, BKIIo4aro4u noaitnuny kopynuito. (Kypran « HBy», 2018)
‘this is a substantial amount of money and this is how many things in the country
were financed, including political corruption’

Table 1 identifies each example in (1) and (7) on the left, followed by the grammatical
number of the verb form observed in each example. The lexical, syntactic, and semantic fac-
tors pertinent to each example are distributed across the two rightmost columns according to
whether they should be expected to combine with Singular vs. Plural verb forms. From the
perspective of Hryhor’jev et al. (2005), the indefinite quantifier 6aeamo ‘many’ is associ-
ated with Singular, as are VS word order and inanimate nouns, whereas SV word order and
animate nouns are associated with Plural. Boldface is used to highlight the examples where
two or all three factors suggest a stronger preference for Singular or Plural, and exclamation

@ Springer



Understanding ‘many’ through the lens of Ukrainian 6aeamo Page70f24 18

Table1 Comparison of factors associated with Singular vs. Plural verbs forms according to Hryhor’jev et al.
(2005) with observed verb number in examples in (1) and (7). Boldface highlights predominant factors. The
symbols (!) and (!!) indicate observed verb number that conflicts with some or all factors

Example Observed verb number Factors associated with Factors associated with
Singular forms Plural forms

(1-a) Singular (1) b6aeamo SV, animate

(1-b) Plural bacamo SV, animate

(1-¢) Singular oazamo, VS animate

(1-d) Plural (1) oazamo, VS animate

(7-a) Singular fazamo, inanimate Y%

(7-b) Plural (1) fazamo, inanimate SV

(7-¢) Singular oazamo, VS, inanimate

(7-d) Plural (!!) oazamo, VS, inanimate

marks indicate examples where the number of the verb conflicts with that preference. In one
example (1-a) we have a Singular verb despite the presence of two factors that would support
the choice of Plural. In three examples, (1-d), (7-b), and (7-d) we find a Plural verb where we
might expect a Singular, and this is particularly surprising for (7-d), where all three factors
suggest a preference for Singular.

In sum, we see that the preferences for Singular vs. Plural verb forms identified by Hry-
hor’jev et al. (2005, pp. 160—161) cannot be stated as rules because they neither dictate nor
exclude any combination of factors. Even an animate noun in SV word order can combine
with a Singular verb form as in (1-a), and even an inanimate noun in VS word order can
combine with a Plural verb form as in (7-d). The choice of either number seems to be al-
ways available, and further statistical analysis is needed to confirm the stated tendencies and
determine which factors carry the most weight. The interplay between these factors has not
been previously subjected to statistical analysis.

3.2 Comparison with Russian

Nesset and Janda (2023) undertook a statistical analysis of verb number agreement with
quantified subjects in Russian. That study examined all cardinal numerals from 2’ through
20°, tens from ‘30’ through ‘90, and hundreds up through ‘900°, as well as collectives
and indefinite quantifiers, including munoeo ‘many’, the translation equivalent of Ukrainian
6aeamo. Nesset and Janda found that both word order and animacy play a role in the choice
of verb number in Russian, with word order serving as a slightly stronger factor, and they
found an interaction between the two factors. The directions of preferences, namely that SV
word order and animate nouns tend to prefer Plural, are the same as those cited above from
Hryhor’jev et al. (2005). A striking finding for Russian was that no discernible change from
the baseline frequency of 55.96% Plural was found over a period of more than 200 years.
Although Nesset and Janda’s study involved nearly 40,000 examples, only 105 of those
involved mHozo ‘many’, and this is too little data to establish whether the trends found for
Russian numerals overall pertain specifically to mroco. We have therefore undertaken a tar-
geted study of Russian mnoco ‘many’, collecting 6,612 examples of both SV and VS word
order from the Russian National Corpus over a period from 1742 to 2021. Of these, only 353
examples (5.3%) show Plural verb agreement, a striking difference from Ukrainian 6aeamo
with 30.9% Plural agreement. This discrepancy is at least partly explained by the fact that
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Ukrainian 6acamo is a translation equivalent not just of Russian .mnoeo, but also of Russian
mHozue ‘many’, which combines predominantly with animate nouns and always agrees with
a Plural verb form. A logistic regression analysis of our Russian mnoeo data reveals a highly
significant and strong effect of word order (p < 2e—16, the functional equivalent of zero
probability that this could happen by chance and coefficient of 2.5 increasing the chance of
Plural for examples with SV word order), but no significant effect for the year of creation
(p = 0.32, meaning that there is a 32% chance that the distribution over time is merely ran-
dom). As we show below, by contrast Ukrainian is undergoing a language change in which
Plural agreement is on the rise over time.

We confront corpus data on the Ukrainian bahato construction with a similar analysis that
takes into account the year of creation as well as the word order and animacy of the noun.
Like Nesset and Janda, we take into account the individual preferences (random effects) of
the verbs, however there are several variables that appeared in that study but are not relevant
for the bahato construction since we focus on only one quantifier, namely: quantifier type,
quantifier frequency, and random effects of quantifiers.

We address the syntactic factor of word order and the semantic factor of animacy in our
statistical model of data representing the bahato construction in Sect. 5 and go into more
detail with specific verbs in the case studies in Sect. 6.

3.3 ‘Many’ across the Slavic languages

A comprehensive analysis of expressions meaning ‘many’ in the Slavic languages goes be-
yond the scope of this article. We give merely a rather superficial survey to provide perspec-
tive for the semantic origins of Ukrainian 6aeamo. This is a survey of only some of the Slavic
languages and their most common words for ‘many’. We focus primarily on the languages in
closest proximity to Ukrainian, namely Russian, Belarusian, Polish, and Slovak, and include
Czech, Serbian, and Bulgarian for additional context.

Indefinite quantifiers other than ‘many’ tend to reflect Common Slavic origins fairly uni-
formly across the modern Slavic languages. ‘Little, few’ is mazo in Ukrainian, Russian and
Serbian, mana in Belarusian, mafo in Polish, mdlo in both Slovak and Czech, and manxo in
Bulgarian. ‘Some, several’ shares a root with ‘how many’ and this relationship is transpar-
ent in most Slavic languages. In Ukrainian ‘how many’ is ckizbku, while ‘some, several’ is
Oexinvka or kinvka. In the following languages the relationship is marked by the prefix *né-:
Russian (ne)cronvko, Belarusian konwxi/nexanvii, Slovak (nie)kol ko, Czech (né)kolik, Ser-
bian (ne)xonuxo, Bulgarian (us)konxo. Polish partially deviates from this pattern with ile
‘how many’, kilka ‘some’.

As displayed in Table 2, the concept of ‘many’ has a diverse array of expressions and
etymological sources across the Slavic languages. In all these languages except Bulgarian,
the quantifiers combine with a noun phrase in the Genitive Plural.

The status of these words in terms of parts of speech varies according to the sources
consulted. For example, Russian mroeo is identified by some dictionaries as a numeral, and
by others as an adverb, and by some as both a numeral and an adverb (cf. OZegov & Svedova
1992).

Table 2 captures only some of the variety available in the various languages. Ukrainian
has yumarno as a less frequent synonym. Mnogo is possible, but uncommon in Polish. Russian
can also use nozrno, cognate to Serbian nyno in the meaning ‘many’, both Czech and Polish
can use moc (related to “able’) colloquially, and other examples could be added. Furthermore,
it is not uncommon to find adjectival quantification in Slavic, as in Russian mrocue ‘many
(usually: people)’, although this is not available in Ukrainian.
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Table2 Indefinite quantifiers meaning ‘many’ across a sample of Slavic languages. Glosses for source forms
are approximate. Boldfacing indicates lexemes that corpora report to be of highest frequency. Languages are
identified by their ISO codes. CS1 = Common Slavic, Lith = Lithuanian, Goth = Gothic, Gmc = Germanic

minogo veli - pilno bogato daug *goda ?

‘many’ ‘great’ “full’ ‘rich’ ‘strong, useful’ ‘good’ (unclear

(CS) (CS) (CSh (Old Persian) (Lith/Goth) (Gmc) origin)
Ukr oazamo wmam

Rus MHO20

Bel MHO2a bazama wmam
Pol wiele/wielu duzo

Slk mnoho vel'a

Ces mnoho hodné

Srp MHO20 nyHo

Bul MHO20

Ukrainian 6azamo is related to Common Slavic bogii ‘god’, which is probably an early
loanword from Iran via the Scythians: cf. Old Persian baga-, Sanskrit bhaga- ‘dispenser,
gracious lord’ and bhaj- ‘divide, distribute, share’ (Buck, 1949, p. 1464, Boldyrjev, 1982).
The other etymological sources for ‘many’ shown in Table 2 include, in addition to miinogo
(cognate to Gothic manags ‘much, many’, cf. Buck, 1949, pp. 922-923), Slavic roots relating
to ‘great, big’ and ‘full’, and later loanwords for ‘strong, useful’ and ‘good’. The provenience
of wumam in Belarusian and (colloquial) Ukrainian is unclear. This survey demonstrates how
the concept of ‘many’ has diverged in its evolution in the Slavic language family.

4 Data and variables

In this section, we document the extraction and pre-processing of our data. We also define
the variables and provide descriptive statistics about their distribution in our dataset. The
aggregate set of clean data, as well as the R code used in our statistical analysis is publicly
available at https://doi.org/10.18710/Y7VGQE (Janda & Palii, 2024).

4.1 Data and dependent variable verb number

The General Regionally Annotated Corpus of Ukrainian (GRAC, Shvedova et al., 2017—
2024) was consulted to collect data for further analysis concerning the distribution of Singu-
lar vs. Plural verb forms in the target bahato construction. GRAC is a Sketch Engine corpus
of over 1.8 billion words, representing texts from over 30,000 authors created between 1816
and 2023. This corpus is designed to serve as source material for linguistic research on Stan-
dard Ukrainian. Our data was collected during the month of February 2024.

We undertook four searches for the hahato construction where the NP is Genitive Plu-
ral, stratified by Verb number and by Word order (Subject-Verb = SV; Verb-Subject = VS),
yielding data on the four possible variants: Sg-SV, P1-SV, Sg-VS, P1-VS. All searches were
for subjects and verbs that were contiguous; our data did not include examples with interven-
ing words (cf. Nesset & Janda, 2023 which was similarly limited to examples with contiguous
subjects and verbs to facilitate preprocessing). We discovered that the use of a wildcard for
verbs did not return examples for the Singular form 6yz0 ‘was’, so two additional searches
were undertaken to extract examples with that form in both SV and VS Word order. These
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Table 3 Bahato construction

data extracted from GRAC Verb number Word order # of examples % of dataset
corpus, after removal of
duplicates and irrelevant Sg N 3,550 12.46%
examples, grouped according to Pl SV 7,348 25.79%
Verb number and Word order Se VS 16,150 56.68%

Pl Vs 1,443 5.06%

Total 28,491 100%

searches returned an aggregate total of 42,084 examples along with the year of creation for
each example ranging from 1819 to 2023. However, these results included both duplicates
and irrelevant examples, in particular examples in which 6aeamo modifies a direct object
rather than the subject of a verb. The nature of these types of noise in the data made it nec-
essary to remove them by means of manual inspection. The portion of noise in the data was
especially high among the VS-Pl results: of the 7,896 examples returned by Sketch Engine,
6,453 (82%) were duplicates or otherwise irrelevant, leaving only 1,443 relevant examples
of the bahato construction. Altogether, 32.3% of examples returned from the searches were
excluded, leaving 28,491 examples of clean data. Table 3 shows the distribution of clean data
for the bahato construction. These data were aggregated for the statistical analysis in Sect. 5.

The overall distribution of number for verb forms in the bahato construction in this data
is 69.1% Singular vs. 30.9% Plural.

4.2 Variables

In addition to the dependent variable of Verb number, we take into account both fixed effect
(numerical and categorical) and random effect (open-ended items with individual prefer-
ences) variables. Our numerical fixed effect predictor variable is Year. There are two cat-
egorical predictor variables: Animacy and Word order. We have one random effect, called
Verb lemma, coded as the infinitive form of each verb.

4.2.1 Year

The range of years represented in our data is highly skewed, with a median 0f 2013, meaning
that 50% of the data cover a period of nearly two centuries from 1819 to 2013, whereas 50%
cover just one decade from 2013 to 2023. In order to represent this variable appropriately in
the model, we have scaled it so that it is centered on the mean and z-scored, meaning that
each unit increase is equal to the standard deviation in the distribution, which is 23.5 years.
The scaled variable is labeled “Year.sc” and is distributed as shown in Table 4, which can be
used as a conversion table to interpret the analysis of Year.sc in Sect. 5.

4.2.2 Animacy

Given the fact that animacy is known to influence individualization and animacy was found
to be a relevant factor in the analysis of the Russian quantified subject construction (Nesset
& Janda, 2023), we manually annotated examples for animacy of the noun phrase quantified
by 6aeamo. Our annotation revealed that human beings are referenced in 16,896 examples,
whereas animals appear in 385 examples, and inanimates in 11,210 examples. For the pur-
poses of our statistical analysis, we have combined humans and animals into a single animate
category comprising 60.7% of the data.
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Table4 Comparison of values

for Year and the scaled variable Year Yearsc
Year.sc
Minimum 1819 -7.9
Ist quartile (25% of data is below this value) 1999 —0.2
Mean 2004 0.0
Median (50% of data is below this value) 2013 0.4
3rd quartile (75% of data is below this value) 2018 0.6
Maximum 2023 0.8

Table 5 The distribution of the 28,491 observations of the bahato construction according to Verb number,
Word order, and Animacy

Verb number VS Word order SV Word order

Inanimate Animate Inanimate Animate
Singular 7,875 27.6% 8,275 29.0% 1,402 4.9% 2,148 7.5%
Plural 368 1.3% 1,075 3.8% 1,565 5.5% 5,783 20.3%

It should be noted that a binary distinction between animate vs. inanimate is a coarse
measure since there are some inanimate nouns that refer to human beings via metonymy
and can behave like animate nouns. For example, in our data the word xomnanis ‘company’
appears in some contexts nearly identical to those where we find iz00u ‘people’, as we see
in examples in (8-a)—(8-b), both of which have the structure 6aeamo + Noun (Geinitive
Plural) + 6ynu smyweni ‘were forced’ 4 Infinitive.

®) a. [Ilangewmis crtana BaKKUM ynapoM IS iHAYCTpii, i 6araro kommaHiii OyJjau
3MyuIeHi oronocutH mpo 6ankpyrcro. (KypHan «HB», 2020)
‘The pandemic hit the industry hard and many companies were forced to de-
clare bankruptcy.’

b. UYepes 3pocTaHHS BapTOCTi KUTTS Oararo Jiofeid OyJu 3MyIlIeHi TTOKHHYTH

JKUTIIO B IICHTPI MicTa Ta nepedparuch Ha okpainu. (OnnaidH-3MI «Xmapodocy,
2019).
‘Due to the rising cost of living, many people were forced to leave their homes
in the city center and move to the suburbs.’

4.2.3 Word order

The overall distribution of Word order in our dataset is 17,593 examples of VS (61.7%), and
10,898 examples of SV (38.3%). A further breakdown of Word order by Animacy and Verb
number is displayed in Table 5.

Table 5 shows that the three most common variants of the bahato construction are:

* VS, anim, sg (29.0% of the data), cf. example (1-c)
* VS, inanim, sg (27.6% of the data), cf. example (7-a)
* SV, anim, pl (20.3% of the data), cf. example (1-b)

Each of the remaining five combinations appear in less than 8% of the data, with the
rarest being VS, inanim, P1 (1.3% of the data), cf. example (7-d). Note that this distribution
comports with the predictions made in Table 1: none of the three most common variants
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Table 6 Most common verb lemmas in our dataset

Verb lemma Singular forms Plural Forms Total Frequency
6ymu ‘be’ 7,698 (93%) 599 (7%) 8,257
3’seumucs ‘appear’ 648 (98%) 10 (2%) 658

saeunymu ‘perish’ 429 (82%) 92 (18%) 521

npuiimu ‘come’ 385 (78%) 108 (22%) 493

3i6pamucs ‘come together, gather’ 444 (95%) 23 (5%) 467
3anuwumucs ‘stay, remain’ 295 (67%) 148 (33%) 443

entails a conflicting prediction, and the rarest variant corresponds also to the variant with the
strongest conflict — (7-d).

4.2.4 Verblemma

We manually annotated each example in our dataset for the lemma (infinitive form) of the
verb. There are a total of 2,311 unique verb lemmas in our dataset. Table 6 shows the fre-
quency of the six most common verbs in our dataset, which collectively account for 38% of
the total data.

Annotation for Verb lemma makes it possible for us to take into account the individual
preferences of each verb in our statistical analysis, and this turns out to be quite impor-
tant since, as we see in Table 4, there are strong differences in preferences. For example,
3’seumucs ‘appear’ prefers Singular in 98% of examples, while sanuwumucsa ‘stay, remain’
is close to the overall average with 67% Singular and 33% Plural.

4.3 Factors excluded from analysis

Due to limitations on technical feasibility and human resources, as well as the need to op-
erationalize factors, several factors that might impact the distribution of Singular vs. Plu-
ral agreement in the bahato construction were not included in this study. Among excluded
factors are the possible influence of intervening words, along with additional syntactic and
semantic factors.

While annotation for subjective semantic factors such as the author’s desire to focus on
actions (and therefore Plural) as opposed to focusing on quantity (and therefore Singular)
was not carried out, the differences in preferences of individual verb lemmas does reveal this
factor, since verbs that prefer Singular focus on quantity, whereas verbs that prefer Plural tend
to describe volitional activities of individuals (see Tables 9 and 10). Other factors that could
not be taken into account include information structure, definiteness, topicality, territorial
variation, and author preferences.

In order to address some of these limitations, in addition to our main dataset, we carried
out two further studies targeting conjoined subjects and conjoined predicates, both of which
are relatively infrequent phenomena in comparison with data in our main dataset.

It might be reasonable to expect that a conjoined subject would increase the probability
of choosing Plural since the conjunction emphasizes the multitude of items, but our finding
is that Singular remains the more common choice. We found 528 examples of conjoined
subjects in the GRAC corpus, of which 323 (61.2%) showed Singular agreement as in (9-a),
and 205 (38.8%) showed Plural agreement as in (9-b). This is not very different from the
baseline distribution in our larger dataset, which has 69.1% Singular, and a chi-squared test
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comparing the two datasets does not confirm a difference: while the difference is significant
(p < 0.001), the Cramer’s V effect size (0.023) is an order of magnitude too small to be
considered meaningful.

©)] a. 3 KpUTHKOIO MOAIOHOI peknaMHOI KaMIaHii BUCTYNUJI0 0araro aKTHUBicTiB
i akTHBicTOK, IIpOTE B aKayHTI 3aKjajy IPOAOBXKUIN 3’ABIATHCS NOCTH i3
cynepewBuM 3mictoM. (Kypran «HB», 2019)
‘Many activist men and women criticized such an advertising campaign, but
posts with controversial content continued to appear on the institution’s ac-
count.’

b. Ilicis mpUHHATTSA Takoro pilleHHS 3 HOro KPUTHKO BHCTYNHJIM 6araro
IOpUcTiB i cymmiB, BH3HABIIM MmO CyAnsd JIMTBHHOBa MHOpPYLIMIA HOPMH
KpuMiHaIbHO-IIPOIIECYaIbHOTO KOIEKCY 1 IEPeBHINMIA CBOI MOBHOBAKCHHS
ciiguoro cyaai. (Onnaitn-3MI «LB.uay, 2014)

‘After the adoption of such a decision, many lawyers and judges criticized it,
recognizing that Judge Litvynova violated the norms of the Criminal Procedure
Code and abused her powers as an investigating judge.’

One might also expect that conjoined predicates could support the choice of Plural agreement
since the conjunction would focus attention on a multitude of events. Our additional search
of the GRAC corpus turned up 280 relevant examples. Indeed, it does seem that Plural is the
preferred choice: 173 examples (61.8%) have Plural agreement as in (10-a), 94 (33.6%) have
Singular agreement as in (10-b), and 13 examples (4.6%) have mixed agreement (usually
with Singular for the first verb and Plural for the second one). However, in the larger picture
it should be noted that conjoined predicates are a marginal phenomenon, accounting overall
for less than 1% of usage in the hahato construction, and a chi-squared comparison with our
larger dataset again shows a Cramer’s V effect size (0.07) an order of magnitude too small
to be considered meaningful.

(10) a. Jlyxe 6arato aenmyTaTiB BHCTYNaJ0 i TOBOPWJIO, IO IIbOTO POKY BEJIMKA
KUTBKICTh (DIHAHCOBMX pecypCiB HalpaBjeHA B arpOIPOMHUCIIOBHI KOMILIEKC,
Oe3mnocepeiHbO B Cilbechbke TocoaapcTBo. (CTeHOrpaMu 3acinanb BepxoBHoT
Pann Ykpainu, 1997)

‘Many deputies spoke and said that that year a large amount of financial re-

sources were directed to the agro-industrial complex, directly to agriculture.’
b. Tyt 6araro jaenyTaTiB BHCTYNAJW i TOBOPHMJIM, 1[0 OCHOBHA MPHYMHA,

SKa CTPHUMYE PO3BUTOK (hepMepcTBa, Ie Te, 0 He 3aBXIH JAI0Th 3EMITIO.

(Crenorpamu 3acinans BepxoBnoi Paau Ykpainu, 1991)

‘Here, many deputies spoke and saidthat the main reason that restrained the

development of farming was that land was not always given.’

5 Statistical analysis

Our statistical model of the data on the bahato construction yields predictions about the
effects of the variables Year, Animacy, and Word order on the choice of Singular vs. Plural
verb forms. We present first the model and diagnostic measures of its performance, and then
evaluate the impact of the predictor variables in more detail.
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Table7 Comparison of values

observed in our dataset (rows) Singular (predicted) Plural (predicted)
with the values predicted by our
model (columns) Singular (observed) 18,339 1,361

Plural (observed) 1,804 6,987

Table8 Results for fixed effects of mixed-effect logistic regression model predicting verb number from Year
(as a scaled variable), Animacy, and Word order

Estimate Standard Error z value Pr (>z])
(Intercept) —2.15067 0.07040 —30.55 <2e—16 kK
Year.sc 0.93924 0.02988 31.44 <2e—16 HAE
Animacyanim 0.62370 0.05320 11.72 <2e—16 ok
Word_orderSV 3.01155 0.04991 60.34 <2e—16 ok

5.1 Mixed-effects logistic regression model and diagnostics

We used the glmer() (generalized linear mixed model) function of R (version 4.3.3 (2024-
02-29) — “Angel Food Cake”) to produce a mixed-effects logistical regression model based
on the 20,793 examples of the bahato construction in our data, using this formula:

Verb_number ~ Year.sc + Animacy + Word_order 4 (1|Verb_lemma)

The formula can be interpreted as: “The number of the verb is predicted in relation to the
Year of the example, the Animacy of the quantified noun phrase, and the Word order of the
example, taking into account Verb lemma as a random effect.”

We initially tried a model that included also an interaction between Animacy and Word
order, but discovered that the interaction was not significant (p-value = 0.23), so our model
includes Animacy and Word order only as main effects.

The drop1() function showed that we should retain all the variables in our model. The C
score value of 0.95 evaluates the fit of our model as excellent (Gries, 2021, pp. 335-336).
All values from the Variance Inflation Factors are below 1.03, indicating that there are no
problems with collinearity among the predictor variables. R-squared values for the model
are good, accounting for 35%—65% of the variance in the data.

Our model correctly predicts the number of the verb for 88.9% of examples, as shown in
the confusion matrix in Table 7, where observed values are in the rows and predicted values
are in the columns. In the top row we see that 18,339 examples were both predicted and
observed as Singular, but 1,361 examples that the model predicted as Plural were actually
Singular in our data. The precision and recall values for both Singular and Plural are all 79%
or higher.

Our statistical model was evaluated against a “null model” that would always choose the
most common value for verb number, namely Singular, which has a baseline frequency of
69.1%. A binomial test shows that the probability that we could just by chance achieve a
model that performs this much better than the baseline is zero.

Table 8 displays the results of our logistic regression model in terms of a prediction of
Plural as opposed to Singular with reference to the Intercept. At the Intercept, the following
values hold: Year.sc = 0.0 (= 2004), Animacy = inanimate, Word Order = VS.

The estimate is an effect size for prediction of Plural for verb number. Positive values
indicate increased prediction of Plural relative to the Intercept, whereas negative values in-
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dicate increased prediction of Singular. The standard error measures the differences between
the regression predictions and observed values. All Standard error values are under 0.1, in-
dicating a good fit of the model. The z values measure how extreme the estimate values are
in comparison to a null model where the estimate is zero. Larger z values show that it is
unlikely that one could obtain these estimate values by chance if the true value was zero.
All z values exceed |11], indicating more than 99% confidence level for the value of the esti-
mate. The Pr (>|z|) column gives the p-value associated with each z value. The value listed
as < 2e—16 (2 with the decimal point moved 16 places to the left) is the lowest value that R
computes for this measure, essentially zero, meaning that these results are highly significant,
also indicated by “***”_signaling p < 0.001.

At the Intercept the estimate is —2.15, meaning that the model predicts a Singular verb
form with an inanimate noun in the bahato construction with VS Word order in the year
2004. All other estimate values are adjustments to the predictions at the Intercept per unit
of change for the given variable. The model’s prediction of Plural increases with increased
value for Year.sc, as well as with a change from inanimate to animate, and with a change
from VS Word order to SV. It should be remembered that Year.sc ranges over nearly 9 units
as opposed to Animacy and Word order with only two values each. This means that overall
Year.sc has the strongest effect, with a total gain of almost 8.0 for the estimate. Next in
strength comes Word order, with an estimate almost five times greater than Animacy. We
address the predictions from the perspective of each predictor value in more detail below.

5.2 The effect of year

Figure 2 visualizes the effect of Year.sc on the choice of Singular vs. Plural for the number
of the verb. The “rug” of ticks along the x-axis represents the density of data, which is fairly
sparse before Year.sc = —4 (1910), but denser after Year.sc = —2 (1957). The y-axis is the
prediction of verb number on a scale of 0 to 1, where predictions below 0.5 yield Singular,
while predictions above 0.5 yield Plural. The line shows the prediction of the model, with a
narrow ribbon showing the 95% confidence interval for the prediction. For nearly its entire
range, Year.sc is associated with the choice of Singular, crossing over to Plural only toward
its maximum value, where the prediction of Plural stands at 0.53.

5.3 The effect of animacy

Figure 3 plots the predicted values for Animacy. As in Fig. 2, the y-axis shows the prediction
of number. A dotted line is included to show 50%, below which the model predicts more
Singular and above which the model predicts more Plural. The width of the bars indicates
the relative quantity of data, and the whiskers show the 95% confidence interval. The animate
value was observed in more of the data and gives a higher prediction for the probability of
Plural, but both animate and inanimate reflect that Singular is more expected than Plural.

5.4 The effect of word order

The effect of Word order is visualized in Fig. 4, with similar parameters as Fig. 3. We see a
clear difference with VS word order preferring Singular, while SV word order prefers Plural.

5.5 The effect of verb lemma

Our model measures and ranks the preferences of all 2,311 verb lemmas in our data. Many of
these lemmas are of low frequency, and therefore the confidence interval is wide, meaning
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Year.sc effect plot

1.0 1 1 1 1 |
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Verb_number

0.2 -

0.0 1 - L
-8 -6 -4 -2 0

Year.sc

Fig. 2 The predicted values of Year.sc for Verb_number. See Table 4 to interpret Year.sc and note that the
y-axis reports predictions of Plural, ranging from zero to 1 (100%)
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Fig.3 The predicted values for Animacy

that the measurement is uncertain. Table 9 presents data only from verb lemmas that occur
twenty or more times in our data, and therefore give more reliable estimates of preference.
The left-hand part of Table 9 shows the ten lemmas with strong preference for Singular
verb forms, ranked from the strongest to progressively less strong. The top two verbs are
shaded to indicate that for these verbs 100% of examples have Singular verb forms. In the
case of munymu ‘pass’ this preference is stronger and more certain because we have 307
observations of this verb as compared to only 24 for io6ymucs ‘“happen’. The right-hand
part of Table 9 shows the ten lemmas at the other extreme of the scale, those that most prefer
Plural, and again the verb for which 100% of observations are Plural is shaded. The certainty
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Fig.4 The predicted values for Word order

Table 9 Verb lemmas that appear in twenty or more examples and are ranked by the model at the extremes
of a distribution from preference for Singular to preference for Plural. Shading indicates verbs with 100% of
observations of only Singular or only Plural

Top 10 high-frequency verbs with strongest Top 10 high-frequency verbs with strongest
preference for Singular preference for Plural

3acyoumu ‘condemn’ 20
Hadiimu ‘tun up’ 204 66ecmu ‘bring in, introduce’ 21
SUHUKHYMU ‘arise’ 274 saseumu ‘declare’ 43
suHuKamu ‘arise’ 102 ouikysamu ‘expect’ 26
Haxonuuyumucs ‘accumulate’ 140 6ioznauamu ‘mark, notice’ 27
cmamucsa ‘happen’ 107 siouymu ‘feel’ 30
Haoxooumu ‘come’ 84 sucnosumu ‘express’ 50
nonsiemu ‘perish’ 44 ompumamu ‘get’ 129
naz6upamucs ‘gather, come together’ 52 nepexcumu ‘experience’ 23

of'this preference is clearest for ompumamu ‘get’ with 129 examples, as opposed to zacyoumu
‘condemn’ with only 20 examples.

It should be kept in mind that the model ranks verbs while taking into account also their
behavior on other parameters. In other words, this is not simply a ranking of the percentage
of Singular observations for each verb. There are many verbs other than munymu ‘pass’ and
6i0obymuca ‘happen’ that occur exclusively with Singular forms in our data (see Table 10),
but are ranked lower in individual preference by the model because of other factors, such as
VS word order and inanimate nouns.

The density of observations is much stronger on the Singular end of this distribution:
all ten verbs ranked from strongest at the Singular end were observed more than twenty
times, with an average of 134 observations. In order to find ten verbs with twenty or more
observations at the Plural end, it was necessary to look through 35 verbs, and the average
number of observations for the verbs in the right-hand part of Table 9 is 39.
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Table 10 Groups of verbs that strongly attract Singular forms in the bahato construction according to our
statistical model

Group Verb N exx % Sg % VS % inanim
PASSAGE OF TIME MuHymu ‘pass’ 307 100% 87% 100%
npotimu ‘pass’ 203 78% 81% 68%
HAPPEN 6iobysamucs ‘happen’ 307 100% 87% 100%
6i06ymucs ‘happen’ 24 100% 4% 100%
BUHUKHYmU ‘arise’ 274 99% 89% 100%
suHuKamu ‘arise’ 102 99% 81% 98%
cmamucs “happen’ 107 99% 78% 99%
EXIST mouumucs ‘exist’ 46 100% 91% 100%
icnysamu ‘exist’ 62 100% 95% 94%
nedxcamu ‘exist’ 53 98% 81% 62%
oymu ‘be’ 8257 93% 83% 54%
3uatimucsa ‘exist’ 57 100% 95% 19%
ACCUMULATE Hazpomaoumucs ‘accumulate’ 23 100% 83% 100%
Hakonuuumucs ‘accumulate’ 140 99% 89% 100%
Haoitimu ‘show up’ 204 100% 90% 97%
Haoxooumu ‘show up’ 84 100% 89% 96%
nazoupamucs ‘gather’ 52 100% 83% 94%
nocmamu ‘appear’ 34 97% 74% 97%
3’asumucs ‘appear’ 658 98% 97% 54%
naixamu ‘arrive’ 33 100% 85% 12%
possecmucs ‘accumulate’ 40 100% 85% 10%
3iopamucs ‘gather’ 467 95% 91% 6%
36upamucs ‘gather’ 66 97% 83% 3%
DIE sumepmu ‘die out’ 16 94% 31% 12%
saeunymu ‘die’ 521 82% 65% 4%
eunymu ‘die’ 28 82% 54% 7%
nomepmu ‘die’ 96 77% 28% 3%
nonaemu ‘perish’ 44 95% 50% 0%

These two groups of verbs differ in several relevant ways. The verbs that prefer Singular
are all intransitive, describing things that merely happen; whereas the verbs that prefer Plural
are all transitive, describing volitional actions. Although definiteness and topicality could
not be included as factors in this study, their effect surfaces in these preferences among
verb lemmas. The verbs at the extremes have corresponding preferences for Word order and
Animacy. The top ten verbs preferring Singular tend to occur with VS Word order and, with
inanimate nouns (except noasemu ‘perish’), whereas the top ten verbs preferring Plural tend
to occur with SV Word order and/or animate nouns. We explore the behavior of individual
verbs in more detail in Sect. 6.
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6 Case studies

Close examination of the behavior of individual verb lemmas reveals several more specific
versions of the hahato construction that could be called “micro-constructions” (a term in-
troduced by Traugott, 2008a and 2008b). The verbs in our data that are associated mostly
or exclusively with Plural forms tend to describe volitional actions that human beings un-
dertake as individuals, however these verbs are thinly dispersed and disparate: they are of
low frequency and hard to resolve further into semantic groups. By contrast, the verbs that
strongly prefer Singular forms in the bahato construction tend to be of higher frequency and
can be sorted into five groups, as shown in Table 10. The rightmost columns in Table 10
show the total number of examples of each verb in our dataset, and of those the percentage
with a Singular verb form, the percentage with VS word order, and the percentage with an
inanimate noun. For example, in the PASSAGE OF TIME group, the verb munymu ‘pass’ appears
in 307 examples, 100% of those have a Singular verb form, 87% are in VS order, and 100%
of the nouns are inanimate. Note that the twenty-eight verbs in Table 10 are found in 12,305
examples, constituting 43% of our total dataset.

Within each semantic group in Table 10, verbs are sorted roughly according to how well
their data conform to the pattern of Singular, VS, and inanimate. In addition, verbs that be-
long to Perfective-Imperfective pairs such as sio6ymucsi-6iodysamucs “happen’ are presented
together. We examine each group in turn in more detail.

6.1 Verbs signaling passage of time

The primary verb in this group is munymu ‘pass’, which signals passage of time in the bahato
construction, with examples like (11). Nouns that name units of time such as dens ‘day’,
micsays ‘month’, pix ‘year’, are frequently found in this micro-construction. This micro-
construction can be compared to the “measurement construction” in Russian identified by
Nesset and Janda (2023, pp. 23-24) that likewise prefers Singular verb forms with VS word
order and inanimate nouns referring to durations. It is likely that this micro-construction con-
tributes to the observation by Hryhor’jev et al. (2005) that time expressions prefer Singular
verb forms (see Sect. 3.1).

(11) I xoya mMuHYJO 0araTo pokKiB, BOHa NIpO L0 IOMII0 PO3MIOBifana 3 BEIUKUM
xBuIoBaHHAM. ([HTepHeT-razera «Bucokuit 3amox», 2003)
‘And although many years have passed, she talked about this event with great ex-
citement.’

The verb npoumu ‘pass’ often behaves as a synonym for munymu ‘pass’, but can also refer-
ence physical movement, in which case it is not participating in this micro-construction.

6.2 Verbs signaling happen

This micro-construction is expressed with the two aspectual pairs gio6ymucs / 8iobysamucs
‘happen’ and sunuxrymu / sunuxamu ‘arise’, and the verb cmamucs ‘happen’. All five verbs
appear exclusively or almost exclusively with Singular forms and inanimate nouns. There
is more variation in Word order, with four verbs ranging from 78% to 89% VS, but only
4% VS for the Perfective 6iobymuca ‘happen’, itself rather infrequent. Example (12-a) illus-
trates the most common Word order (VS) for the Imperfective i06ysamucs ‘happen’, and
(12-b) illustrates the opposite most common Word order for the corresponding Perfective
sio6ymucs. Together these two examples also show two of the most common nouns for all
three ‘happen’ verbs: nodis ‘event’, 3uina ‘change’.
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(12) a. TOro aHs y cronuui BiaGyBaJiocsi 6araro moniii (InTepHer-raszera «Ykpaina

MoJozaay, 2011)
‘many events took place that day in the capital’

b. Biaroxi 6araro 3min BigdyJocs B xkuTTi akTpucu i Mamu. (IHTepHeT-razera
«J3epkaino TwxHs», 2017)
‘Since then, many changes have taken place in the life of the actress and
mother.’

c. IlpunaiimMHi B aBTOpa IKUX PAAKIB J0 peKUCEpa BUHUKIIO HAraTo 3anMTaHb.
(InTepHer-razera «Ykpaina mononay, 2012)
‘The author of these lines at least had many questions for the director.’ [liter-
ally: there arose many questions]

Example (12-c) illustrates the behavior of the Perfective sunuxnymu ‘arise’ with one of the
nouns typical for this aspectual pair; other common nouns for this pair are duckycis ‘discus-
sion’ and npobnema ‘problem’.

6.3 Verbs signaling exist

The EXIST micro-construction is closely related to HAPPEN, especially in the case of the verb
mouumucs ‘exist (be circulating)’ that combines with nouns similar to those found with
eunuxnymu / gunuxamu ‘arise’, as in example (13-a). Other verbs in this group readily admit
animate nouns, especially zexcamu ‘exist (lie)’, 6ymu ‘be’, and snaiimucs ‘exist (be found)’.
While 6ymu ‘be’ predominates in terms of frequency, it does not attract any particular types
of nouns. The verb zexcamu “exist (lie)’ is mostly used in reference to people who are sick,
hurt, or dead (corpses), as in (13-b), and the verb sunaiimucs ‘exist (be found)’ is mostly used
to describe situations where people are needed as participants or supporters, as in (13-c).

(13) a. TloTiM ToumMsIOCH 6araTo po3MoB PO MaTepialibHy MiATPUMKY CBOET 301pHOT

BiJl BipMeHchKo1 miacriopu. (IHTepHeT-razera « Bucokuit 3amok», 2003)
‘Then there were many conversations about the material support of the na-
tional team from the Armenian diaspora.’

b. 'V BigninenHi aexkano 6araro xpopux (Onnait-3MI «UNIAN.NET», 2020)
‘There were many patients in the ward’

c. lmo Bu nymaete, 3naiiniocs 6araro oxouux? (Ounaita-3MI «LB.uay, 2021)
‘And what do you think, were there many volunteers?’

In the case of both zexcamu ‘exist (lie)’ and suatimucs ‘exist (be found)’, when people are
referred to, they have limited or subjugated agency. People in this micro-construction are not
highly individuated, motivating the use of Singular verb forms.

6.4 Verbs signaling accumulate

This micro-construction is similar to ExisT, with the additional meaning of large quantity,
often tinged with a negative connotation and emphasized by the meanings of prefixes that
overlap somewhat with the meaning of 6aeamo. Like EXIST, this group of verbs includes both
verbs that combine almost exclusively with inanimate nouns, as well as verbs that admit and
even prefer animate nouns. Problems, questions, and complaints are often the things that
appear in large quantities with the verbs preferring inanimate nouns, as we see in examples
(14-a)—(14-c).
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(14) a. CTOIMLS BXKe KibKa pPOKiB IepeOyBac 0e3 MICBKOrO IOJOBM 1 B MiCTi

HaKoMU4uJIoch 6araro npodiaem. (Ounaitn-3MI «UNIAN.NET», 2014)
‘the capital has been without a mayor for several years and many problems
have accumulated in the city.’

b.  Jlo cTonnYHOro BifIiICHHS KOMiTeTy Haaiiiiio 6araro ckapr. (Ounaia-3MI
«LB.ua», 2021)
‘There appeared many complaints addressed to the capital branch of the
committee.’

c. yxe Bxe 0arato nmuTaHb Ha30upaJiocs B HHOTO 10 poamya. (Bamentun
Tapaco «B tempsiBi coHIisi», 2012)
‘He had a lot of questions to his relative.’

The most numerous verb in this micro-construction, 3 seumucs ‘appear’, bridges the two
subgroups, with nearly equal likelihood to appear with an inanimate noun referring to a
document, as in (15-a) or with animate nouns referring to people close to an individual, as
in (15-b).

(15) a. ocraHHIM 4YacoM 3’SIBUJIOCH 0araTo NmoBigoMJeHb PO KOHTpabaHay HadTH
IIUT no Typeuunnu. (IntepHer-razera «E€Bponeiicbka npasua», 2015)
‘recently there have been many reports about ISIS oil smuggling to Turkey.’
b. Tam y HbOro 3’siBMJIOCH Gararo ApYy3iB, siki ioro migrpumysanu (I"azera «7
THIB», 2017)
‘There he had many friends who supported him’

The verb pozsecmucsa ‘accumulate’ implies an undesirable accumulation, usually of vermin
or people, that has perhaps gotten out of control, as illustrated in (16-a)—(16-b).

(16) a. Bigsimysaui 'igpomapky cKapikaTbCs, IO TaM PO3BeJOCS 6araro UIypis.
(Onnaiin-3MI «UNIAN.NET», 2013)
“Visitors to the Hydropark complain that there are a lot of rats.’
b. [yxe 6araro ono3uuioHepiB po3Bejoch B OCTaHHill yac, Hemlpapia, Tak?
(Crenorpamu 3acinanb Bepxosnoi Pagu Ykpainu, 2019)
‘There has been a great quantity of opposition members lately, right?’

Other verbs that combine with animate nouns most often refer to people gathering at events,
asin (17).

17 [Mompu momuIoBy TOroay, Ha LIEMJIMBUHN 3axiji i3 Harogu ii BIIKPHUTTS 3i0panocs
Oararo mozel. (IHTepHeT-Tazera « Ykpaina mosona», 2021)
‘Despite the rainy weather, many people gathered at the poignant event on the
occasion of the opening.’

6.5 Verbs signaling “die’

The majority of examples of this micro-construction involve people dying, as in (18-a). The
few examples with inanimate nouns involve personifications and metonymies, as we see
with the banks and types (of organisms) in (18-b)—(18-c).

(18) a. [ 6araro xyionuiB 3arunyno Ha moix o4ax. (Cepriit Cymenko, «Croraany,
2018)
‘And many boys died before my eyes.’
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b. yxe 0araro 0ankiB momepJu Hacnpapai me 2009 poxy. (OKypuan «HB»,
2015) — example with the inanimate noun
‘A lot of banks died back in 2009.

C. B IepelloMHI MOMEHTH ictopii 3emii MacoBO BHMepJo Oararo BHIIB
oprai3mi. XKypHnain «Hayka i cycninsctBo», 1987)
‘many types of organisms died out en masse during turning points in the
Earth’s history.’

6.6 Summary of micro-constructions

Verbs associated with five micro-constructions that strongly prefer Singular forms account
for 43% of the data in our study. Most verbs in these micro-constructions prefer VS Word
order, and differences are most palpable among the nouns they combine with. Two micro-
constructions are quite distinct: PASSAGE OF TIME, with nouns referring to durations, and DIE,
dominated by human beings. The remaining three micro-constructions are related to each
other. While HAPPEN combines almost exclusively with inanimate nouns, EXIST and ACCUMU-
LATE combine with both types of nouns: inanimate nouns refer primarily to communications
and problems, while animates are usually people who are identified in relation to a given
individual, idea, or event.

7 Conclusion

With respect to our research questions stated in Sect. 1, we have discovered the following:

* In the bahato construction the relative frequency in our data is 69.1% Singular vs. 30.9%
Plural.

* This relative frequency has changed over time: Plural has increased and recently overtaken
Singular.

* SV word order and animate nouns prefer Plural.

* Individual verbs have their own preferences for verb number.

* A handful of micro-constructions that prefer Singular play a large role.

Given what is known about the alternative construals of plurals as mass vs. multiplex
(Johnson, 1987; Lakoft, 1987; Langacker, 2008) and the existence of number variation based
on clashes between semantics and syntax (Corbett, 2000), it is perhaps unsurprising that
Ukrainian 6aeamo admits both Singular and Plural agreement. It also makes sense that both
Word order and Animacy should play a role in number agreement. Entities high on the Ani-
macy scale such as human beings and animals are more likely to be perceived as individuals
and are also more likely to appear as agentive subjects preceding the verb. When human
beings appear in micro-constructions with Singular verb forms, their agency is often attenu-
ated by death or disease or they are subordinated to another person or event, reducing their
individuation.

The rapid rise in frequency of Plural verb number over the past century is striking, par-
ticularly in comparison with the findings of Nesset and Janda (2023), where no appreciable
change in Singular vs. Plural verb number is observed in Russian over a period of more
than two centuries. It is hard to speculate on what might account for this difference between
Russian and Ukrainian. The Russian study was more comprehensive in terms of quantifiers,
including all numerals except ‘1°. It might be the case that various numerals in Russian are
undergoing shifts in opposing directions regarding preference for Singular vs. Plural verb
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number, and that these shifts somehow cancel each other out, though this seems unlikely. It
is important to note that Ukrainian 6aeamo has not one, but two translations in Russian: 1) the
indefinite numeral mro2o ‘many’ (included in the Nesset and Janda study) that has a strong
preference for Singular, and 2) the adjective mrocue ‘many’ (usually referring to people, not
included in the Nesset and Janda study) that requires Plural verb agreement. In other words,
the fact that Ukrainian 6aeamo expresses the meanings of both the predominantly Singular
Russian mnoeo and the exclusively Plural mnoeue could account for the higher incidence of
Plural with 6acamo. However, this does not explain the fact that the frequency of Plural is
increasing over time.

Acknowledgements The authors acknowledge their employer UiT The Arctic University of Norway for sup-
port of the research presented in this article.

Funding Open access funding provided by UiT The Arctic University of Norway (incl University Hospital
of North Norway).

Declarations

Competing Interests On behalf of all authors, the corresponding author states that there is no conflict of
interest.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included in the
article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is
not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.
To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Antonenko-Davidovi¢, B. (1979). Jak my hovorymo. Smoloskyp. pp. 136.

Arpolenko, H. P., Horodens’ka, K. H., & S¢erbatjuk, H. X. (Eds.) (1980). Cyslivayk Ukrajins koji Movy.
Naukova dumka.

Arsenijevi¢, B. (2016) Srpski izrazi mnogo i mnogi u svetlu teorije slabih i jakih kvantifikatora. In B. Arseni-
jevi¢ & S. Halupka-Resetar (Eds.), Srpski Jezik u Savremenoj Lingvistickoj Teoriji, 239—-258. Univerzitet

u Nisu.

Boldyrjev, R. V. (Ed.) (1982). 4—H. = Vol. 1 of O. S. Mel’ny¢uk (ed.) Etymologicyj slovnyk ukrajinskoji movy.
AN URSR.

Buck, C. D. (1949). 4 dictionary of selected synonyms in the principal indo-European languages. University
of Chicago Press.

Bybee, J. (2015). Language change. Cambridge University Press.

Corbett, G. G. (2000). Number. Cambridge University Press.

Croft, W. (2000). Explaining language change. An evolutionary approach. Longman.

Croft, W. (2001). Radical construction grammar. Oxford University Press.

Dancygier, B. (2017). Viewpoint phenomena in constructions and discourse. Glossa: A Journal of General
Linguistics, 2(1), 37.

Dabrowska, E. & Divjak, D. (Eds.) (2015). Handbook of cognitive linguistics. De Gruyter Mouton.

Fillmore, C. J., Kay, P., & O’Connor, M. C. (1988). Regularity and idiomaticity in grammatical constructions:
The case of let alone. Language, 64(3), 501-538.

Geeraerts, D. & Cuyckens, H. (Eds.) (2007). The Oxford handbook of cognitive linguistics. Oxford University
Press.

Goldberg, A. E. (1995). Constructions: A construction grammar approach to argument structure. University
of Chicago Press.

@ Springer


http://creativecommons.org/licenses/by/4.0/

18 Page 24 of 24 L.A. Janda, Y. Palii

Goldberg, A. E. (2006). Constructions at work. Oxford University Press.

Goldberg, A. E. (2013). Constructionist approaches. In T. Hoffmann & G. Trousdale (Eds.), The Oxford hand-
book of construction grammar, 14-31, Oxford University Press.

Gries, S. Th. (2021). Statistics for linguistics with R. De Gruyter.

Hryhor’jev, O. M., Doloman, S. Je., Lysenko, Ju. V., Makarenko, Je. A., Mamalyta, A. 1., Marcuk, N. J.,
Pazjak, O. M., Ponomariv, O. D., Rizun, V. V., Furduj, M. L., & Sevénko, L. Ju. (Eds.) (2005). Sucasna
ukrajins ka mova. (3rd ed.). Lybid’.

Janda, L. A., & Palii, Y. (2024). Replication Data for: Understanding ‘many’ through the lens of Ukrainian
6azamo. https://doi.org/10.18710/Y7VGQE.

Johnson, M. (1987). The body in the mind: The bodily basis of meaning, imagination, and reason. University
of Chicago Press.

Kibrik, A. A. (2019). Rethinking agreement: Cognition-to-form mapping. Cognitive Linguistics, 30(1), 37-83.

Kurylo, O. (1942). Uvahy do sucasnoji ukrajins’koji literaturnoji movy. Krakiv: Ukrajins ke Vydavnyctvo.,
56-58.

Lakoff, G. (1987). Women, fire, and dangerous things. The University of Chicago Press.

Langacker, R. W. (2008). Cognitive grammar: A basic introduction. Oxford University Press.

Milosavljevi¢, S. (2018). Kongruencija glagolskog predikata sa subejaktskim sintagmama konstituisanim os-
novnim brojem. Zbornik Matice Srpske za Filologiju i Lingvistiku, 43-56.

Nesset, T., & Janda, L. A. (2023). A network of allostructions: quantified subject constructions in Russian.
Cognitive Linguistics, 34(1), 67-97. https://doi.org/10.1515/cog-2021-0117.

Shvedova, M., von Waldenfels, R., Yarygin, S., Rysin, A., Starko, V., Nikolajenko, T. et al. (2017-2024).
GRAC: General Regionally Annotated Corpus of Ukrainian. Electronic resource: Kyiv, Lviv, Jena. Avail-
able at uacorpus.org.

Stadler, M., & Kruse, P. (1995). The function of meaning in cognitive order formation. In P. Kruse & M.
Stadler (Eds.), Ambiguity in mind and nature (pp. 13-21). Springer.

Traugott, E. C. (2008). The grammaticalization of NP of NP patterns. In A. Bergs & G. Diewald (Eds.),
Constructions and language change, 23—45. Mouton de Gruyter.

Traugott, E. C. (2008). Grammaticalization, constructions and the incremental development of language: Sug-
gestions from the development of degree modifiers in English. In R. Eckhardt, G. Jager, & T. Veenstra
(Eds.), Variation, selection, development: Probing the evolutionary model of language change, 219-250.
Mouton de Gruyter.

Wierzbicka, A. (1988). The semantics of grammar. John Benjamins.

Publisher's Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://doi.org/10.18710/Y7VGQE
https://doi.org/10.1515/cog-2021-0117
http://uacorpus.org

