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Abstract: This article investigates the emergence of the cardinal numerals dva ‘two’, tri
‘three’, and Cetyre ‘four” in nominal phrases in the Novgorod dialect during the 11th—
15th centuries. An innovative approach presented here brings together three produc-
tive lines of inquiry—corpus analysis, historical linguistics, and diachronic generative
syntax. A corpus analysis was conducted to identify 301 tokens of numeral-containing
NPs and to trace the patterns of their diachronic development. The cardinal numerals
2, 3, 4 are shown to evolve from the adjectival “number” words through the process of
grammaticalization, more specifically, numeralization. After the loss of dual number,
the lower adjectival “number” words for 2, 3, and 4 turned into the cardinal numerals,
as their lexically encoded numerosity became functionally encoded countability. The
diachrony of the cardinal numerals in the Old Novgorod dialect has shown that the
cognitive concepts of cardinality, individuality, and countability are inextricably con-
nected. These concepts are grammatically encoded and subject to diachronic change.
This study has demonstrated that a change in grammatical number (loss of the dual)
led to the restructuring of countability and the rise of cardinal numerals.

1. Introduction’

Cardinal numerals in Russian provide a very interesting quandary for lin-
guists. Specifically, the cardinal numerals 2, 3, and 4 behave syntactically
differently than the cardinal numerals 5 and greater. Despite the fact that
Russian is organized as a singular-plural language, this unique aspect of car-
dinal numerals 2, 3, and 4 is very puzzling, unless the question is examined
diachronically.

Novgorod birch bark letters dating to the 11th-15th centuries provide a
unique window into the historical development of the syntax and semantics
of Russian nominal phrases containing the cardinal numerals dva ‘two’, tri
‘three’, and cetyre ‘four’. Unlike the literary language constrained by written
conventions, the Novgorod birch bark letters represent a vernacular dialect

1 The following abbreviations are used in this paper: sc = singular, pu = dual, rL = plu-
ral, cT = count form, masc = masculine, FEm = feminine, NEUT = neuter, GEN = genitive.
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spoken by ordinary citizens of Novgorod of various social classes and sexes.
The corpus analysis of birch bark letters conducted in this study allows us to
analyze the use and occurrence of linguistic forms of the numerals 2, 3, and 4
which have not been previously analyzed.

It is well known that Russian nominal phrases modified by the cardi-
nal numerals 2, 3, and 4 exhibit several interesting morphosyntactic proper-
ties, including a “count-form” suffix marked on the nouns in these numeral
phrases. In contemporary Russian, the “count form” is expressed by the suffix
—a on masculine and neuter nouns, while on feminine nouns it is encoded by
the suffixes -y/-i, (la—c). The “count-form” suffix, which looks like the marker
of the genitive singular, has been analyzed in the literature in various ways: as
paucal case (Mel'¢uk 1985; Franks 1994, 1995; Rappaport 2002; lonin and Ma-
tushansky 2006, 2018), as paucal number (Baylin and Nevins 2008), and as a
numberless category (Pesetsky 2013). No matter the analysis, a diachronic per-
spective allows us to establish the historical source of the “count-form” suffix.

(1) Contemporary Russian

a. dva/tri/Cetyre brat-a
two/three/four brother-masc.ct

“two/three/four brothers’

b. dva/tri/¢etyre sel-a
two/three/four village-NEUT.CT

‘two/three/four villages’

c. dve/tri/Cetyre knig-i
two/three/four book-rFEm.cT

‘two/three/four books’

Historically, the “count-form” suffix can be traced to the Novgorod dialect
of Old East Slavic, where it marked dual number on nouns quantified by the
cardinal numeral 2. After the loss of dual number in the nominal inflection,
the dual suffix marked on nouns in noun phrases modified by the cardinal
numeral 2 was repurposed in nominal phrases containing the numerals 3 and
4, where it appeared in a new capacity as a “count-form” suffix, (2). As a result
of this diachronic change, nominal phrases with the cardinal numerals 2, 3, 4
formed a special subclass of numeral expressions characterized by a “count-
form” suffix.

(2) Old Novgorod dialect

a. dva/tri/Cetyri god-a
two/three/four year-masc.ct

‘two/three/four years’
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(2 b. duavaf/tri/Cetyri lét-a
two/three/four year-NEUT.CT

‘two/three/four years’

c. duvé/tri/Cetyri grivn-é
two/tri/four.FEM coin-FEM.CT

‘two/three/four coins’

Although the diachronic development of Russian numeral phrases has
been previously addressed by Suprun (1969), Zolobov (2002, 2003, 2006), and
most recently by Stepanov and Stateva (2018) and Igartua and Madariaga
(2018), it poses the following key questions about the syntax and semantics of
nominal phrases with the cardinal numerals 2, 3, and 4 in Russian and other
Slavic languages. These questions are the focus of the present article:

1.  Why did the former dual suffix spread from nominal phrases
with the cardinal numeral 2 into nominal phrases with cardinal
numerals 3 and 4?

2. What is “special” in the semantics of the cardinal numerals?
How does the semantics of the lower cardinal numerals 2, 3, 4
differ from the semantics of the higher cardinal numerals 5 and
greater?

3.  What can the diachrony of the cardinal numerals in the
Novgorod birch bark letters tell us about the evolution of
numerals in natural languages?

In this article, I analyze the semantics and syntax of nominal phrases con-
taining cardinal numerals 1, 2, 3, 4 using a corpus analysis of birch bark letters
(11th—15th centuries). I argue that the cardinal numerals 2, 3, 4 (as well as 5
and greater) in the Old Novgorod dialect emerged as a result of the process of
grammaticalization. Originally, in combination with noun phrases, the “num-
ber” words for 1, 2, 3, 4 were adjectives, while the “number” words for 5 and
greater were nouns. When the dual number was lost, it triggered grammati-
calization of countability, and lexically encoded numerosity of the “number
words” became functionally encoded countability of the cardinal numerals.

This article is organized as follows. In §2 I discuss the key points in the
diachronic development of nominal phrases containing the cardinal numer-
als 2, 3, 4 in the Novgorod birch bark letters. In §3 I show the results of my
diachronic corpus study. In §4 I present my analysis of the diachronic changes
in the syntax and semantics of nominal phrases quantified by the cardinal
numerals 2, 3, 4. In §5 I draw conclusions and discuss how diachronic changes
in the syntax and semantics of nominal phrases with the cardinal numerals
2, 3, 4 in the Novgorod dialect inform our understanding of the semantic and
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syntactic properties of numeral-containing expressions in Russian and other
Slavic languages.

2. Diachronic Development of NPs with the Cardinal Numerals 2, 3, 4

2.1. NPs with the Numerals 2, 3, 4 in the Old Novgorod Birch Bark
Letters (11th—13th Centuries)

In the Novgorod dialect of the 11th-13th centuries, the syntax of nominal
phrases varied according to the cardinality of the numeral (Table 1).? The nu-
meral odinii ‘one’ required the noun to appear in the singular. The numeral
ditva “‘two’ required the noun to be in the dual, while the numerals tri ‘three’
and cetyre ‘four’ required the noun to be in the plural. With the numerals pjat’
‘five’ and greater, the noun was marked in the genitive plural.

The cardinal numeral 2 in combination with noun phrases formed the
so-called dual’nyj kvantitativ (dual quantity), called so due to the dual num-
ber marked on nouns (Zolobov 2006: 86). Dual number marking was a hall-
mark feature that set nominal phrases with the numeral 2 apart from nomi-
nal phrases with the cardinal numerals 3 and 4, which required nouns to be
marked in the plural.

The cardinal numeral 2 behaved syntactically and morphologically as an
adjective and agreed with its head noun in gender, number, and case. Zalizn-
jak (2004: 166) notes that “from a syntactic perspective, odinii, diiva, tri, and
Cetyri are modifiers of the counted nominal object”. The cardinal numeral dva
was marked by the suffix -4, an instance of agreement in the masculine or
neuter gender, dual number, and the nominative or accusative case, (3a—b).
The cardinal numeral dvé was marked by the suffix -¢, an instance of agree-
ment in the feminine gender, dual number, and the nominative case, (3c).

(3) Old Novgorod dialect (12th—-13th centuries)

a. ABa Moy>Ka
dv-a muz-a
two-MASC man-MASC.DU.ACC

‘two men’ (1220-40, #600)*

2 1 follow a set-theoretic definition of cardinality according to which cardinality is
the number of members in a set. Thus, the cardinality of a numeral is the number of
members it contains as a set. For example, the cardinality of the numeral 2 |{a,b}| is 2
because this set has two members.

3 The birch bark letters are cited by number according to the numbering system used
in the database of birch bark letters (www.gramoty.ru). The numbering of birch bark
letters is the same across the sources cited in this article.
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3 b. awBa Abra
duv-a lét-a
tWO-NEUT year-NEUT.DU.NOM
‘two years’ (1160-80, #113)
c. ABBB ABKB
duv-¢é déz-é
tWO-FEM.DU.NOM barrel-FEM.DU.NOM
‘two barrels’ (1120-40, #863)

Unlike the numeral 2, the numerals 3 and 4 formed the so-called malyj
kvantitativ (small quantity), which required nouns to be marked in the plural
(Zolobov 2006: 101). Like the numeral 2, the cardinal numerals 3 and 4 be-
haved syntactically as adjectives, exhibiting agreement with the head noun
in number and case but not in gender. In the Novgorod birch bark letters, the
forms of the numerals tri ‘three’ and cetyre ‘four” do not show gender distinc-
tions, and the same form is used both with feminine and masculine nouns;
cf. (4a-b) and (4c—e).* Despite the lack of gender agreement, there is evidence
of case agreement between the cardinal numerals 3 and 4 and the head noun,
(4d—e). For example, the numeral 3 is marked in the instrumental case by the
suffix -ima in agreement with the head noun korob’ami in (4d). It is harder to see
case agreement between the numeral 4 and its head noun since the form cefyri
is syncretic in the nominative and the accusative cases, (4e).”

(4) Old Novgorod dialect (12th-13th centuries)
a. TpuU roAmpu
tri godui-i
three year-MAsC.PL.NOM

‘three years’ (1240-60, #61)

b. Tpum rpusLHb
tri grivn-é
three coin-FEM.PL.ACC

‘three coins’ (1180-1200, #726)

4 In Old East Slavic, the cardinal numerals 3 and 4 showed gender agreement. The
numeral 3 had the masculine form trije and the non-masculine form tri. Likewise, the
numeral 4 had two forms: ¢efyre when used with masculine nouns and cetyri when
used with non-masculine ones (Zolobov 2006: 101). The gendered forms of the cardi-
nal numerals 3 and 4 are not attested in the Novgorod birch bark letters.

5 1 did not find any other case forms of the numeral 4 besides the nominative and the
accusative in the birch bark corpus.
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(4) c. dYoTMpM KOHU
Cotyri  kon-i

four horse-masc.pL.NOM

‘four horses’ (1200-20, #194)
d. Tpuma KOpOObAMI OBCAHMMIU

tr-ima korob’-ami ovsani-mi

three-INST bOX-FEM.PL.INST Oat-FEM.PL.INST

‘three boxes of oats’ (1400-10, #540)

€. Bb LEThIpU K¥HB
vl cetyri  kun-é
for four COIN-FEM.PL.ACC

‘for four coins’ (1140-1160, #776)

During the 11th-13th centuries, dual number expressed on nouns (and
pronouns) was gradually getting lost both in Old East Slavic and in the
Novgorod dialect. The loss of the dual is evidenced by dual/plural syncre-
tism of the nominal suffixes. As shown in Table 2, neuter nouns showed dual/
plural number syncretism and masculine/neuter gender syncretism; feminine
nouns showed dual/plural number syncretism as well, but masculine nouns
had not developed this syncretism yet.

Table 2. Nominal number inflections in the Old Novgorod dialect
(adapted from Zaliznjak 2004: 96)

Declension Number
type Singular Dual Plural
Neuter
o- -a -a
-0
Masculine .
0- -a -, -é
-e
Feminine .
a- - 8 & -y

The decline of dual number triggered a diachronic shift in the nominal
phrases containing the numerals 2, 3, 4. The data from the Novgorod birch
bark letters show that neuter nouns were the first ones to undergo a dia-
chronic change since their dual suffix -a syncretized with the plural early in
the 12th century. The reason for this early dual/plural syncretism was thatin
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the Novgorod dialect the dual suffix -a was used instead of the original Old
East Slavic dual suffix -¢ (Zaliznjak 2004: 166). For example, nominal phrases
such as diiva léta ‘two years’ and diiva lukna ‘two barrels’ in (5-6) had the same
-a suffix as the plural nouns not quantified by numerals, such as [éta “years’ in
(7). Later in the 14th century, the dual suffix -a started being used in nominal
phrases with the cardinal numerals 3 and 4, such as 3, 4 [éta ‘3, 4 years'.

(5) avBa abra
diiva lét-a
two  year-NEUT.DU

‘two years’ (1180-1200, #113)
(6) B  a¥kHa

2 lukn-a

two barrel-NEUT.DU

‘two barrels’ (1180-1200, #671)

(7) mpHOra Ke B[pI] abra
miinoga Ze  Vy.DAT lét-a
many  EMPH you  year-ACC.PL

‘many years to you’ (1140-60, #503)

Following neuter nouns, feminine nouns were next to undergo a dia-
chronic change in nominal phrases with cardinal numerals 2, 3, 4. In the
Novgorod dialect, the feminine nouns of a-declension had two possible plural
suffixes: -¢ and -y (Table 2). Both suffixes were possible for plural nouns with-
out quantifying cardinal numerals. However, only the suffix -¢ was attested in
numeral phrases with the cardinal numerals 3 and 4 in the Novgorod dialect
(Zaliznjak 2004: 99).° We observe instances of dual/plural syncretism in the
inflectional suffixes of the feminine nouns quantified by the numerals 2, 3,

® I found four instances of the plural suffix -y occurring with feminine nouns with the
numerals 3 and 4 (1-4). Zaliznjak (2004: 99) suggests that these instances point to the
original Old East Slavic plural form -y and not to the form -¢ used in the Novgorodian
dialect.

(i T IPUBBHBI

3 grivn-y

three coin-FEM.PL

‘three coins’ (1160-80, #710)
(ii) T IPUHBI

3 grin-y

three coin-FEm.PL
‘three coins’ (1075-1110, #909)
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4, (8-10). These data show that as early as the 12th century, feminine nouns
quantified by the cardinal numerals 2, 3, 4 formed a special subclass of nu-
meral expressions characterized by an emerging count-form suffix.

(8 B:  TpuUBBHB
2 grivn-é
two coin-FEM.DU.NOM

“two coins’ (1160-80, #240)
9 r TpuBLHD

3 grivn-€

three coin-FEM.PL.NOM

‘three coins’ (1160-80, #240)

(10) Bp wpeTnpy K&%HB
vl cetyri  kun-é
for four COIN-FEM.PL.ACC

‘for four coins’ (1140-60, #776)

Masculine nouns in nominal phrases with the numerals 2, 3, 4 continued to
distinguish the dual suffix -a from the plural suffixes -i, -¢ and showed no dual/
plural syncretism, (11-14). During the 11th-13th centuries, the dual ~ plural
opposition of the masculine nouns was clearly maintained, whereas no such
opposition was present in the neuter and feminine nouns.

(11) xoHA B m  croposa
kon’-a 2 i storov-a
horse-masc.ou two and healthy-masc.ou
‘two healthy horses’ (1120-40, #842)

(12) dlotulpn xoH[m]
Cotyri  kon-i
four horse-masc.pL

‘four horses’ (120020, #194)

(iii) Tpb rpBHBOHBI
tré  grévon-y
three coin-rFEM.PL

‘three coins’ (1360-80, #366)
(iv) 4 I'PUBBHEI
4 grivn-y

four coin-FEM.PL
‘four coins’ (1075-1110, #909)
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(13) Tpum Ko0a0TOKB
tri kolotok-é
three headdress-masc.rL

‘three headdresses’ (1100-20, #644)
(14 2  3040TBHUKD

4 zolotnik-€

four gold.coin-masc.rL

‘four gold coins’ (110020, #644)

2.2. NPs with the Numerals 2, 3, 4 in the Old Novgorod Birch Bark
Letters (13th—15th Centuries)

During the 13th-15th centuries, nominal phrases with the numerals 2, 3, 4
continued undergoing a grammatical change which finally transformed them
into a special subclass of numeral expressions with a count-form suffix. In the
13th—15th centuries, with the continued spread of the dual/plural syncretism,
neuter nouns in nominal phrases with the numerals 2, 3, and 4 became marked
by the former dual suffix -a. Feminine nouns were consistently marked by the
dual suffix -¢ (and its allomorph -i). This diachronic shift ended with mascu-
line nouns assuming the dual suffix -a in nominal phrases with the numer-
als 3 and 4. Thus, during the 13th—15th centuries, nominal phrases with the
cardinal numeral 2 (dual'nyj kvantitativ ‘dual quantity’) merged with nominal
phrases containing the numerals 3 and 4 (malyj kvantitativ ‘small quantity’)
and formed a new subclass of numeral expressions (novyj malyj kvantitativ
‘new small quantity’); see Table 3 on the opposite page.

Let us examine the diachronic changes in numeral phrases with neuter,
feminine, and masculine nouns in more detail. In the 13th-15th centuries,
neuter nouns in NPs with the numerals 2, 3, 4 were already sharing the same
dual/plural suffix -a, thus completing a merger between NPs quantified by the
numeral 2 and those quantified by the numerals 3 and 4; see (15-16).

(15) B:  MeaBeAiHa
2 medvedn-a
two bear.skin-NEUT.DU

‘two bear skins’ (1300-20, #65)
(16) 2 641042

4 bljud-a
four plate-NEUT.PL

‘four plates’ (1360-80, #261/262/263/264)
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Feminine nouns in NPs with the numerals 2, 3, 4 were marked by the
dual/plural suffix -¢ as well as by the suffix -i. The latter was likely the result
of a phonological change from /e/ to /i/ (Zaliznjak 2004: 25).” It is important to
note that the suffixes -¢ and -i appear to be in free variation even within the
same document. For example, birch bark letters #278 and #521 contain both
the suffixes -¢ and -i, (17-21). The suffix -i in NPs with the cardinal numerals
2, 3, 4 is attested only in the birch bark letters of the later period dating to the
13th—15th centuries.

17) & KyHMITS

2 kunic-¢é

two marten-FEM.DU

‘two martens’ (1360-80, #278)
(18) T KyHUIIB

3 kunic-é

three marten-rFEmM.PL

‘three martens’ (1360-80, #278)
19) 2 KyHUIIU

4 kunic-i

four marten-FEM.PL

‘four martens’ (1360-80, #278)
(20) r LIeTBEPOTKE  PXKI

3 cetverotk-é¢  rzi

three fourth-rEm.PL rye

‘three fourths of rye’ (1400-10, #521)
@) r ner(se)ipeTky IIIeHurb

3 cetveretk-i pSenic-€

three fourth-rEM.PL wheat

‘three fourths of wheat’ (1400-10, #521)

Masculine nouns in nominal phrases quantified by the numerals 2, 3, 4
continued to resist the dual/plural syncretism until the late 14th century. The
birch bark letters attest some occurrences of nominal phrases with the numeral
2 in which nouns were still marked by the dual suffix -a, whereas in nominal

7 In the Novgorod birch bark letters, the sound /&/, typically written as 4, is also or-
thographically represented by the letters e, u, v (Zaliznjak 2004). In NPs with the car-
dinal numerals 2, 3, 4, the letters e and v also occur on nouns as orthographic variants
of the suffix - (-¢).
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phrases with the numerals 3 and 4, nouns were marked by the plural suffixes
-1 and -¢; cf. (22-23). This evidence suggests that masculine nouns in NPs with
the numerals 2, 3, 4 maintained the dual/plural opposition the longest.

(22) apa wsiiHa
dva ovin-a
two measure-MASC.DU

‘two measures’ (1400-10, #23)

(23) TpM pyidoab
tri rubl-é
three ruble-masc.pL

‘three rubles’ (1400-10, #521)

However, during the 13th-15th centuries, masculine nouns began to show
the first signs of collapse of the dual/plural opposition in NPs with the nu-
merals 2, 3, 4. The dual suffix -2 marking nouns in NPs with the numeral 2
began to spread into NPs with the numerals 3 and 4, (24-25). The data from
the birch bark letters corpus show that instances of the merger between NPs
with the numeral 2 and NPs with the numerals 3 and 4 are occasional and not
consistent throughout the period of the 13th-15th centuries. However, these
data show the beginning of a diachronic change in numeral phrases with
masculine nouns which became widespread only at the beginning of the 17th
century (Zolobov 2002: 5).

(4) T p¥6aa
3 rubl’-a
three ruble-masc.pu/pPL

‘three rubles’ (1300-20, #65)

25) T roAocIia
3 polosc-a
three rug-masc.ct

‘three rugs’ (1380-1400, #263)
2.3. Summary

During the 11th-15th centuries, nominal phrases containing the numerals 2, 3,
and 4 underwent significant diachronic changes. We can identify two stages
in their historical development: during the 11th-13th centuries and 13th-15th
centuries. As shown in Table 4 on the following page, neuter and feminine
nouns underwent inflectional dual/plural syncretism during the 11th-13th
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Table 4. Diachronic changes in NPs quantified by the numerals 2, 3, 4
(11th—-15th centuries)

11th-13th centuries 13th-15th centuries

Gender NP+Num?2 NP+Num3,4 NP+Num?2 3,4
Neuter let-a lét-a let-a

year-pu year-PL year-cT
Feminine grivn-€ grivn-¢é grivn-€

coin-bpu COiNn-PL coin-CcT
Masculine zolotnik-a zolotnik-¢ zolotnik-a

gold.coin-pu gold.coin-pPL gold.coin-ct

centuries, whereas masculine nouns developed dual/plural syncretism later,
during the 13th-15th centuries. As a result of these diachronic changes, NPs
quantified by the numerals 2 and NPs quantified by the numerals 3 and 4
merged into a new subclass of numeral phrases characterized by the count-
form suffix.

3. Corpus Study of the Birch Bark Letters (11th-15th Centuries)
3.1. Method, Design, and Results

To investigate the distribution of nominal phrases with the cardinal numerals
2,3, 4, acorpus analysis of 879 birch bark letters was conducted via the Russian
National Corpus of Birch Bark Letters (http:/ruscorpora.ru/new/en/search-birch-
bark.html#) and the archive of birch bark letters (www.gramoty.ru). The Russian
National Corpus of Birch Bark Letters was searched to identify all tokens of
feminine, masculine, and neuter nouns quantified by the numerals 2, 3, 4. A
sub-corpus of the total of 301 birch bark letters containing nouns quantified
by the numerals 2, 3, 4 was extracted. These 301 birch bark letter tokens make
up 94.06% of the total of 320 tokens modified by all types of numerals. Tokens
modified by the numerals 2, 3, 4 were categorized according to three genders
(feminine, masculine, and neuter), two declension subtypes (hard/soft stems),
and two time periods (11th-13th and 13th-15th centuries). The results of the
diachronic corpus study are presented below.

3.2. Feminine Nouns with the Numerals 2, 3, 4

During the 11th-13th centuries, both hard- and soft-stem feminine nouns
quantified by the numerals 2, 3, 4 had syncretic forms when used with the nu-



THE NUMERALS Dva, Tri, CETYRE IN THE NOVGOROD BIRCH BARK LETTERS 249

meral 2 and the numerals 3 and 4. They were marked by the dual/plural suffix
-¢. The data show that there were only three instances of the original Old East
Slavic suffix -y in 3 griv'n-y (#710), 3 grin-y (#909), and 4 grivn-y (#909), with the
majority of tokens marked by the suffix -¢ (Table 5).

Table 5. Inflections of feminine nouns (11th—13th centuries)

Feminine noun + 2, 3,4

Hard stem-a  Soft stem -ja Total

v v

-é -y -é

82 3 6 91
(90.1%) (3.3%) (6.6%)

The prevalence of the suffix -¢ over the original Old East Slavic suffix -y con-
firms that the speakers of the Novgorod dialect used an innovated and dis-
tinct suffix -¢ to mark nouns in nominal phrases with the numerals 2, 3, 4.
The availability of the innovative suffix -¢ in the Novgorod dialect allowed
feminine nouns to develop a dual/plural syncretism between NPs with the
numeral 2 and those with the numerals 3 and 4.

Figure 1 illustrates that the hard-stem -g-nouns marked by the suffix -é
make up 90.1% of the total number of suffixes. Soft-stem -ja-nouns marked
by the suffix -¢ contribute 6.6% of the total, with the suffix -y representing
the remaining 3.3%. Importantly, both hard-stem and soft-stem feminine
nouns became syncretic not only in the dual/plural number, but also in their

100.00% 90.1%
80.00%
60.00%
40.00%

20.00%
3.3%

0.00% L
% y

m Hard stem -2 m Soft stem -ja

Figure 1. Feminine nouns with the numerals 2, 3, 4 (11th-13th centuries)
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hard/soft declension subtypes, accounting for 98.87% of the total occurrence
of the suffix -é.

During the 13th-15th centuries, some hard- and soft-stem nouns were
marked by the suffix -i, an allomorph of the dual/plural suffix -¢ (Table 6).
There is a single occurrence of the suffix -iy on a hard-stem noun: tré grévon-y
(#366). Figure 2 below shows the distribution of both hard- and soft-stem
nouns with the suffixes -¢, -y, and -i.

Table 6. Inflections of feminine nouns (13th—15th centuries)

Feminine noun + 2, 3, 4

Hard stem-a  Soft stem -ja Hard stem-a Soft stem -ja Total

v v

-e i -2 —i
16 1 0 25 10 52
(30.77%) (1.92%) (0%) (48.08%) (19.23%)

3.3. Neuter Nouns with the Numerals 2, 3, 4

Although the total number of tokens of nominal phrases with neuter nouns
is rather small (eight tokens), these data suggest that neuter nouns showed
a merger between NPs quantified by the numeral 2 and NPs quantified by
the numerals 3 and 4. Following Zaliznjak (2004: 166), I assume that during

48.08%

30.77%

19.23%

6.74%

0y
1.92% 0%

e

-y 4

mHard stem -z ™ Soft stem -ja

Figure 2. Feminine nouns with the numerals 2, 3, 4 (13th—15th centuries)
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the 11th-13th centuries, neuter nouns quantified by the numerals 2, 3, 4 were
marked by the suffix -a (Table 7). In the data, there were only two instances of
neuter nouns occurring with the numeral 3: 3 lukn and 3 lukon in birch bark
letter #671. Since the suffixes of these neuter nouns cannot be clearly identified,
these two instances are not included in Table 7. The data from the 13th-15th
centuries include only two instances of NPs with neuter nouns: 2 medvedna
(#65) and 4 bljuda (#261). The pair 2 medvedn-a ~ 4 bljud-a demonstrates the dual/
plural syncretism of the suffix -a.

Table 7. Inflections of neuter nouns (1100-1300)

Neuter noun + 2

Hard stem Soft stem Total

-a -ja
3 1 4
(75%) (25%)

3.4. Masculine Nouns with the Numerals 2, 3, 4

During the 11th-13th centuries, the diachronic development of masculine
nouns followed a different trajectory. In contrast to feminine and neuter
nouns, masculine nouns quantified by the numerals 2, 3, 4 did not exhibit
dual/plural syncretism but continued to distinguish between dual and plural
suffixes. As Table 8 shows, 85.71% of the masculine nouns quantified by the
numeral 2 were still marked by the dual suffix -4, distinct from the plural
suffixes -€ and -.

Table 8. Inflections of masculine nouns (11th—13th centuries)

Masculine noun +2 Masculine noun + 3,4 Total

-a & -i

18 13 31
(85.71%) (14.29%)
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During the 13th-15th centuries, most masculine nouns continued to show
resistance of dual/plural syncretism. The distribution of suffixes of masculine
nouns and their corresponding occurrences is shown in Table 9 below.

Table 9. Inflections of masculine nouns (13th—15th centuries)

Masculine noun +2 Masculine noun + 3,4 Total

-a -6, -, -a, -y
8 11 19
(42.11%) (57.89%)

As Figure 3 below illustrates, 42.11% of the masculine nouns in NPs with
the numeral 2 are marked by the dual suffix -4, distinct from the plural suf-
fixes -¢ and -i marking masculine nouns in NPs with the numerals 3 and 4.
However, some soft-stem masculine nouns, such as rubl’ ‘ruble’ in 2 rubl’-a
and 3, 4 rubl’-a, showed a tendency toward the dual/plural syncretism, but this
tendency was not very strong during the 13th-15th centuries.

As the distribution of hard-stem and soft-stem masculine nouns shows,
the dual and plural suffixes were still very distinct during the 13th-15th cen-
turies (Table 10 on the opposite page). However, a detailed look at the data
reveals that significant diachronic changes are already on the horizon.

57.89%

42.11%

Masculine noun + numeral 2 Masculine noun + numerals 3, 4

m-a, -ja m-¢ -y, -, Ha

Figure 3. Masculine nouns with 2, 3, 4 (13th—15th centuries)
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Table 10. Inflections of masculine nouns (13th-15th centuries)

Masculine noun + 2 Masculine noun + 3, 4
Hard stem Soft stem Hard stem Soft stem
-0 -jo Total -0 -jo Total
-a -a -é -y -1 -a
4 4 8 2 1 6 2 11
(50%) (50%) (18.18%) (9.09%) (54.55%) (18.18%)

Figure 4 below illustrates a trend towards an emerging diachronic change
in masculine nouns. Specifically, 18.18% of the soft-stem masculine nouns
modified by the numerals 3, 4 are marked by the suffix -a, which is syncretic
with its counterpart marking nouns quantified by the numeral 2. Although
18.18% is not statistically significant, it nevertheless marks the emergence of a
new subcategory of nominal phrases with the cardinal numerals 2, 3, and 4.

3.5. Summary

The data presented in this diachronic corpus study show the gradual emer-
gence of a new subcategory of nominal phrases containing the cardinal
numerals 2, 3, 4 in the Novgorod dialect. Crucially, the emergence of these
numeral phrases was possible due to the dual/plural syncretism of nominal
inflections and the consequent merger between NPs quantified by the nu-
meral 2 and NPs quantified by the numerals 3 and 4.

50% 50% 54.55%

18.18% 18.18%

F 9.09%

-a -ja -¢ -y -
B Hard-stem masculine nouns + 2
m Soft-stem masculine nouns + 2
Hard-stem masculine nouns + 3, 4

Soft-stem masculine nouns + 3, 4

Figure 4. Masculine nouns according to the stem with 2, 3, 4
(13th—15th centuries)
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4. The Syntax and Semantics of the Numerals 2, 3, 4 from a
Diachronic Perspective

4.1. The Syntax and Semantics of Cardinal-Containing NPs

To understand how nominal phrases containing the numerals 2, 3, 4 emerged
as a special subclass of numeral expressions, we need to look at the syntax
and semantics of the cardinal-containing nominal phrases. In the analysis
presented below, I show that the diachrony of nominal phrases with cardinal
numerals can be explained if cardinal numerals are treated as properties in
their semantics. I follow the property theory of predication and extend it to
explain the semantics of cardinal numerals (Chierchia 1985; Chierchia and
Turner 1988; Rothstein 2017). In the framework of property theory, I argue that
both the lower (1, 2, 3, 4) and the higher (5 and greater) cardinal numerals have
predicative semantics at the semantic type <e, t>, and they can also have the
semantics of an individual property correlate at the semantic type <n> When
cardinal numerals appear pre-nominally, they function as prenominal modi-
fiers at the semantic type <e, t <e, t>> When cardinal numerals appear as bare
numerals, they function as arguments at the semantic type <n>.

The property theory of the semantics of the cardinal numerals allows us
to explain why Russian cardinal numerals form a cline from the more adjecti-
val, such as the lower numerals 1, 2, 3, 4, to the more nominal numerals, such
as 5 and greater. I further suggest that the syntactic behavior of Russian cardi-
nal numerals follows from their semantics: the lower cardinal numerals 1, 2, 3,
and 4 (adjectival) are mapped into the syntax as syntactic adjuncts to the NP,
while the higher numerals 5 and greater (nominal) are mapped as syntactic
subjects in the specifier of the NP projection.

Historically, Russian cardinal numerals did not belong to a single lexical
category but were characterized by a lexical split: the lower numerals 1, 2, 3, 4
behaved syntactically as adjectives, while the higher numerals 5 and greater
behaved syntactically as nouns. The adjectival nature of the cardinal numer-
als 1, 2, 3, 4 is evidenced by their agreement with the head noun in gender,
number, and case, (26). The cardinal numerals pjat’ ‘five’, Sest’ ‘six’, sem’ ‘seven,
osm’ ‘eight’, and devjat’ ‘nine” were count nouns belonging to the feminine
i-declension type (Zaliznjak 2004: 113).® The nominal nature of the cardinal
numerals 5 and greater is evidenced by the genitive plural they triggered on
their nominal complement, (27). The syntactic facts about the adjectival nature
of the lower numerals 1, 2, 3, 4 and the nominal nature of the higher numerals
5 and greater follow from the semantics of cardinal numerals.

v

8 Zaliznjak (2004: 113) calls the numerals 5, 6, 7, 8, 9 “sCetnye suscestvitelnye” (count
nouns).
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(26) Ha aoBOY KOy HOKOY
na dov-u ikounok-u
on two-DU.LOC icon-DU.LOC

‘on the two icons’ (1180-1200, #549)

(27) BB3BMU Oy pla](Tp)IIb IIBCTH T'PUBLHD
vizmi u Rat’s’ §st”  grivn-u
take from Ratsa six COIN-GEN.PL
“Take six coins from Ratsa.’ (1160-80, #665)

I assume that cardinal numerals are words or phrases that denote a car-
dinality property (Chierchia 1985; Chierchia and Turner 1998; Rothstein 2017).
This cardinality property of numerals can appear in two guises. First, cardi-
nal numerals can denote a cardinality property at the predicative type <e, t>
and can be predicated of a nominal argument. In this sense, cardinal numer-
als are adjectival. Second, cardinal numerals denote a cardinality property at
the semantic type <n> which itself can be an argument. In this second sense,
cardinal numerals are nominals. It is Frege’s (1892) original observation that
properties have “two modes of presentation” on the one hand, they can be
properties of arguments, while on the other, they can be arguments contain-
ing a cardinality property themselves. I will show that Frege’s original obser-
vation about the dual semantic nature of properties is correct when it applies
to cardinal numerals in the Old Novgorod dialect.

Let us look at the semantics of cardinal numerals as cardinality property
predicates. For example, the cardinal numeral 2 will be analyzed as follows.
The predicate interpretation of this cardinal numeral at the predicative type
<e, t> is given in (28a-b). According to (28a), the cardinality of object x is n
if the cardinality of the set of the atomic parts of x is n. Consequently, (28b)
spells out the set of objects whose cardinality is 2. The denotation of the nu-
meral 2 is given in (29). The numeral 2 at the predicative type <e, t> denotes the
set of plural entities with atomic parts whose cardinality value is 2.

(28) a. |x| =ne |{y:y§AT0MICX}| =n
b. Ax. |x| =2

(29) two <e, t>: Ax. |x| =2 or Ax. |{y: y € ATOMIC x}| =2

When a cardinal numeral at the predicative semantic type <e, t> com-
poses with a noun in an NP, it functions as an intersective adjective and shifts
to the predicate modifier type at <<e, t>, <e, t>>. I assume that count nouns are
of type <e, t>. Singular count nouns denote sets of atoms, and plural count
nouns denote the closure of the singular denotation under sum (Link 1983).
For example, the interpretation of the NP fwo books proceeds in the following
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way, (30). The denotation of the NP two books is the intersection of the denota-
tions of the cardinal numeral two and the noun books.

(30) [[two books]] = AP Ax.P(x) A |x| =2
= Ax.book (x) A |x| =2

Next, we will look at the semantics of cardinal numerals as individual
correlates of properties. Numerals can denote an individual property cor-
relate of the set of entities. I assume that individual property correlates are at
the semantic type <n> like Chierchia’s type 7t (Chierchia 1985; Chierchia and
Turner 1988). Following Rothstein (2017), I assume that the cardinality func-
tion is a function from plural individuals into type 7, (31). The operator " is a
nominalization operator that turns predicative expressions into nominalized
predicative expressions. This operator applies to a predicative interpretation
at <e, t> and derives an individual property correlate. The operator " gives us
an individual property-correlate interpretation, (32). Cardinal numerals at the
semantic type <n> denote individuals with a particular cardinality property.
Cardinal numerals at type <n>as arguments can be predicated at the semantic
type <n, t>, (33).

Gl) n="Ax. |x| =n
(32) "Ax. |{y: y € ATOMIC x| =2

(33) Two is an even number.

Cardinal numerals denoting a cardinality property are ambiguous in
their semantics between predicates and arguments. On the one hand, cardinal
numerals can be interpreted as cardinality property predicates at type <e, t>,
while on the other hand, they can be interpreted as individual correlate prop-
erties at type <n> When a cardinal numeral combines with a noun in an NP, it
functions as a predicate modifier at type <<e, t> <e, t>>. The semantic structure
of cardinal numerals as predicate modifiers (fwo books) is given in (34). When
a cardinal numeral combines with a predicate, it functions as an argument at
type <n> (two is an even number). Cardinal numerals, as individual correlate
properties, can be subjects of predication and thus function as second-order
predicates at type <n, t>. The semantic structure of cardinal numerals as argu-
ments is given in (35).

(34) <e, t> (35) <n, t>

TN N

two <<e, t><e, t>>  books<e, t> two<n> is an even number <t>
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The ambiguous semantics of cardinal numerals can be easily translated
into the syntax. When the semantic structures in (34-35) are mapped into the
syntax, a cardinal numeral can be represented either as a syntactic adjunct
or as an argument in the specifier position. The adjectival cardinal numerals
1, 2, 3, 4 are analyzed as syntactic adjuncts and have the syntactic structure
as given in (36). The nominal cardinal numerals 5 and greater are analyzed
as specifiers and have the syntactic structure as given in (37). The syntactic
structures (36-37) show only a piece of the entire syntactic structure of cardi-
nal-containing NPs. Their complete syntactic structure will be presented and
explained in §4.2.

(36) NP 37) NP
AP N’ XP N’
1,2,3 4 56,7,8

The evidence for treating the lower cardinal numerals 1, 2, 3, 4 as adjuncts
comes from the fact that these numerals can be stacked with other adjectives
within an NP, (38-39). Examples (38-39) show that the word order in which the
numeral 2 appears in relation to an adjective is scrambled. In (38) the numeral
2 appears after an adjective, whereas in (39) it appears before an adjective.

(38) mrectokpiizeHas aHraa ‘B:
Sestokrilena-ja angl-a 2
six-winged-masc.ou angel-masc.ou two
‘two six-winged angels’ (1180-1200, #549)
(39) mnoaorenena  co J0Ba LiepeeHaA
polotenec-a  so dov-a cerelena-ja

towel-NEUT.DU approximately two-NEUT.DU red-NEUT.DU

‘approximately two red towels’ (1200-1220, #439)

The evidence for analyzing the higher numerals 5 and greater as argu-
ments in the specifier of the NP position comes from the fact that these nu-
merals are assigned structural genitive case by a functional syntactic cate-
gory other than the numeral itself. For example, in a cardinal-containing NP,
Sest-¢€ koun-it (‘six-acc coins-GeN’), the numeral 6 appears in the accusative case,
while the noun appears in the genitive case, (40a). The mismatch in case as-
signment between the numeral and the noun shows that the noun is assigned
structural genitive case not by the numeral but by the functional head (Q° in
the QP projection).
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(40) a. oy ©OoaHa BDB3BMM IIeCTh KOYHD HaMbHOYIO

u Bojana viz'mi Sest-¢ koun-u namnou-ju

from Bojan take six-acC coin-GeN.PL additional-FEM.sG.ACC

“Take six additional coins from Boyan. (1160-80, #509)
b. ocpmb BBICAT/A

os'm’ vysjag-l-a

eightFEM.NoM break.away-pPsT-3.FEM.SG

‘eight broke away’ (1160-80, #724)
C. a HEXATHMHHMIU OTPOKM Ouan IIBCTD

a neZjatinici  otroki  bi-li §'st-’

but Nezatinic’s  children beat-pAST-PL six-Acc
‘But Nezatinic’s children beat the six (of them).” (11401160, #855)

Bare cardinal numerals can appear as arguments in subject and object
positions, (40b—c). For example, the numeral 8 is morphologically a feminine
noun (i-declension). The bare cardinal numeral 8 is the subject of the sentence
in (40b), as evidenced by the fact that the verb vysjagla agrees with it in the
singular number, feminine gender, and 3rd person. In (40b) the subject os'm’
is understood as a collective entity of eight individuals. In (40c) a bare cardi-
nal numeral 6 appears in the object position and is interpreted as a collective
entity of six individuals with a cardinality property (cardinality 6) defining
these individuals.

4.2. Theoretical Components of the Proposal

I propose to analyze the syntactic structure of the cardinal-containing NPs
in view of their semantics. More importantly, I argue that the syntax of the
cardinal-containing NPs is a direct consequence of their semantic ambiguity:
on the one hand, cardinal numerals can be predicate modifiers at the semantic
type <<e, t> <e, t>>, while on the other hand, they can be individual correlates
of a cardinality property at the semantic type <n>. I assume that the structure
of an extended nominal phrase is complex and contains three structural lay-
ers: the quantificational layer (QP), the number layer (NumP), and the count-
ability layer (CardP). I will further argue that these three layers play a key role
in the syntax of the cardinal-containing nominal phrases.

First, let us consider the quantificational layer of cardinal-containing nom-
inal phrases. It has been established that the quantificational aspect of Rus-
sian nominal phrases is expressed via the Genitive of Quantification (Babby
1987; Franks 1995; Bailyn 2004; Pesetsky 2013). The noun in an NP is marked
in the genitive case after the higher (5 and greater) numerals, negation, and
existential quantifiers, (41-44). In (41) the noun ¢lvk-ii is marked in the genitive
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plural by the suffix -ii after the numeral 8. The genitive case here is structur-
ally assigned (by the Q° head), and it does not change even when the higher
numeral appears in oblique cases, as shown in (42), where osm-i is used in the
dative case. The nouns are also marked in the genitive case in the presence
of negation, (43). The genitive of quantification also appears on nouns in the
context of a covert (or an overt) existential quantifier, (44).

@l n YABKD B3AAB TOBapa Ha €
8 clvk-t vzjal-é tovar-a na 5
eight person-Gen.pL  took-PERR.3.PL product-Gen.sc on five
py0aesn
rublev-ti

ruble-GEN.PL

‘eight people took some products for five rubles’ (1380-1400, #249)

(42) no ocmu IPUBBBBHO

po osm-i grivavin-o

for eight-FEM.DAT coin-GEN.PL

“for eight coins’ (1140-60, #866)
(43) axe HMD 3eMAan He  AOCMOTPUTD

aze nmu zeml-i ne dosmotriti

even 1.pL.pAT land-GEN.SG NEG see

‘Even we did not see after the land.. . (1400-10, #933)

(44) aa  xynm coan
da  kupi sol-i
comp buy salt-GEN.sG

‘Buy some salt. (1340-60, #354)

Syntactically, quantification is represented by the functional head Q°
within the QP in an extended nominal projection, as given in (45) on the fol-
lowing page. The structure in (45) represents the sentential subject 8 ¢lvk-ii ‘8
persons’ from example (41). The phonologically null head Q° assigns genitive
as a structural case to its NP complement. The higher cardinal numeral oc-
cupies the specifier of QP. In example (42), the cardinal numeral osm-i ‘eight’
receives the dative case assigned by the preposition po ‘for’; the dative case
here is lexical. However, the noun griviiviin-o ‘coin-Gex’ in this example re-
ceives the structural genitive case from the functional head QU responsible for
quantification.
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(45) Quantificational layer of a cardinal-containing NP
QP

T

XP Q

5,67,8... _—

QO Gen NP

¢luk-ii “persons’

The next structural layer in an extended nominal projection is the number
layer. I assume that a designated functional projection, the NumP, represents
grammatical number of nouns (Ritter 1992). The Num® head hosts the syntac-
tico-semantic number features. I further assume that number features are not
primitive but compositional (Noyer 1997). Semantically, grammatical num-
ber can be represented by three number features—[+atomic], [+minimal], and
[+additive] —which derive all crosslinguistically attested number systems via
feature recursion (Harbour 2008, 2014). The Num? head is subject to crosslin-
guistic variation as to what number features are active or inactive in a partic-
ular language.

Consider the syntactic details of the number layer, illustrated in (46) be-
low.

(46) Number layer of a cardinal-containing NP

NumP

N

XP Num

N

Num® NP
[uNum]
(utatomic)
(uxminimal) o

’

probe [iNum]
(ixatomic)
(i+minimal)

goal
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In this structure, the NumP representing grammatical number sits above
the NP’ The number head Num?® takes the NP as its complement and hosts
uninterpretable number features [uNum] (utatomic) and (utminimal), which
are active in Old East Slavic. The nominal head N has interpretable number
features [i+atomic] and [i+minimal], which compose to derive the three-way
number system (singular-dual-plural) of Old East Slavic. Valuation of number
features (“agreement”) obtains via the operation Agree (Chomsky 2005, 2008).
The number head Num® is a probe which c-commands its goal nominal head
N°. After the feature valuation via Agree, uninterpretable number features get
valued, i.e.,, obtain semantic content from the interpretable number features
of the noun.

The compositional semantics of number features is as follows. I assume
a lattice-theoretic semantic approach to number according to which number
features compose with lattices in terms of superset and subset relations (Link
1983). Following Harbour (2014), I adopt the following semantic definitions of
number features, (47). The [+atomic] feature partitions the lattice into atomic
and non-atomic regions. The positive value of [+atomic] feature applied to a
predicate P picks out atomic elements, while the negative value of this feature
selects non-atomic elements. The [+minimal] feature applied to a predicate P
captures sets of elements that have no proper subsets within a given region
of the lattice. The [-minimal] feature picks out sets of elements with proper
subsets.

(47) Definitions of number features
a. zatomic=A(x) (7) atom (x)

+minimal = AP Ax () =3y (P (y) * y € X)

During the 11th-13th centuries, grammatical number in the Old Novgorod
dialect had three values—the singular, dual, and the plural. These values are
represented as feature combinations of the [+atomic] and [+minimal] number
features, (48). Semantic composition of the number features proceeds as fol-
lows. The [+atomic] feature composes first, breaking up the lattice into atomic
and non-atomic elements. The [+tminimal] feature composes via the function
application. It applies to atomic or non-atomic elements, checking for proper
subsets. In the singular, the feature combination (+minimal (+atomic)) yields
atoms without proper subsets, (48a). In the dual, the feature combination
(+minimal (—atomic)) yields dyads without proper non-atomic subsets, (48b).
In the plural, the feature combination (-minimal (-atomic)) produces non-
atomic pluralities with proper non-atomic subsets, (48c).

> ADP layer can sit on top of the NumP to represent definiteness, but I omit it for
reasons of simplicity.
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(48) Grammatical number in the Old Novgorod dialect (11th-13th
centuries)

a. Singular (+tminimal (+atomic))
b. Dual (+tminimal (~atomic))

c. Plural (-minimal (-atomic))

I have presented two structural layers that make up the syntactic struc-
ture of cardinal-containing nominal phrases: quantification (QP) and gram-
matical number (NumP). The third structural layer that should be introduced
into my analysis of cardinal-containing NPs is countability. The syntactic rep-
resentation of countability is important for two reasons. First, the semantic
notion of countability is essential to numerals, since they are words or phrases
that are used to count. Second, countability must be grammatically encoded.

(49) The countability layer of a cardinal-containing NP
NumP

PN

Num® CardP

+atomic /\
+minimal

Card’

1,2,3,4. (numeray\

Card®

The syntactic structure which captures the countability layer is given in
(49). I argue that countability should be represented by a designated functional
projection CardP with the functional head Card’. CardP is positioned below
NumP, and the functional head Card” takes the NP as its complement. The
cardinal numeral is in the specifier of the CardP position, which is similar to
previous proposals (Selkirk 1977; Hurford 1987, 2003; Gawron 2002; Shlonsky
2004; Zabbal 2005; Watanabe 2010; Scontras 2013; Stepanov and Stateva 2018;
Marti 2020).10 The functional head Card’ contains a covert operator CARD,
which denotes a two-place relation between the cardinal numeral and the

10 The name of the functional projection hosting the cardinal numeral phrase is dif-
ferent in these accounts, but the position of the numeral is the same; it is in the speci-
fier position of the NumeralP, MeasureP, or #P position.
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noun phrase, (50). This operator takes a nominal predicate and returns a rela-
tion between numbers and individuals via the cardinality measure yCARD
(Scontras 2013).

(50) [[CARD]] = AP An Ax. P(x) A uCARD (x) =n

An important assumption that I need to make concerns the countability
of nouns. To be counted by the operator CARD, the denotation of an NP must
be countable. Counting presupposes individuating entities; therefore, nouns
must be atomized and have the property of countability in their denotation.
There are different approaches to how atomization of nouns can be achieved
(Krifka 1989; 1995; Chierchia 1989, 1998, 2010; Rothstein 2010, 2017). Despite
differences in the exact mechanism of atomization, these approaches agree
that only atoms can be counted.

In my analysis, I follow Link’s (1983) lattice-theoretic approach to mass/
count-noun distinction and atomization. I assume that singular predicates
have their denotation in an atomic domain and denote sets of atoms, (51a).
Pluralities have their denotation in the Boolean semi-lattice and denote sets of
atomic members closed under sum, (51b). In (51b) an operator * generates all
the individual sums of members in the extension of the predicate.

(51) a. [[boy]] ={a, b, c} semantically singular predicate

b. [[*boy]] = {a, b, ¢, atb, at+c, b+c, atb+c} semantically plural predicate

To see how the operator CARD functions in counting individuals, let us
take the cardinal-containing NP fwo boys as an example. The denotation of two
boys is given in (52). First, the operator CARD takes the nominal predicate [NP
boy] and number 2 and returns a set of individuals in P which consists of two
atoms. Second, the [-atomic] number feature composes with the denotation
of the cardinal-containing NP to produce a semantically (not grammatically)
correct result, two boy. The suffix -s spells out the [-atomic] number feature,
the plural, which is its correct grammatical number.

(52) [[ [Fatomic] [two CARD [NP boy]] ]]
= Ax. [[ [NP boy] ]J] (x) A CARD (x) =2

4.3. Analysis of Diachronic Changes in Cardinal-Numeral-Containing
NPs

I'have shown that three structural layers—quantification, number, and count-
ability—are the essential theoretical components of my analysis of the syntax
and semantics of cardinal-containing NPs. Now I turn to the analysis of the
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diachronic changes in NPs containing the cardinal numerals 1, 2, 3, 4 in the
Old Novgorod dialect. My main claim is that the cardinal numerals 1, 2, 3, 4 (as
well as 5 and greater) underwent a syntactic reanalysis: namely, the process of
numeralization (grammaticalization of countability), during which these nu-
merals transformed from the lexical categories of adjectives and nouns into
the functional category of the cardinal numerals proper. As a result of the
process of numeralization, both the lower (adjectival) numerals 1, 2, 3, 4 and
the higher (nominal) numerals 5 (and greater) became proper numerals with
new structural properties.

The first stage (11th—-13th centuries) in the diachronic development of NPs
containing the cardinal numerals is represented in the syntactic structure
in (53a). During this diachronic stage, the Num® head, responsible for gram-
matical number, hosted two number features, [+tatomic] and [+fminimal]. The
[tatomic] feature is hosted in the lower NumP, since it composes first with the
denotation of the NP by breaking NP denotation into atomic and non-atomic
members. The [+minimal] feature is hosted in the higher NumP; since it is a
function of the [tatomic] feature, which takes it and checks for minimal or
non-minimal subsets.

During the first stage (11th-13th centuries) of diachronic development,
the lower adjectival numerals odin ‘one’, diiva/diivé ‘two’, tri ‘three’, and cetyre
‘four’” did not belong to the functional category of numerals proper yet; they
were lexical “number” words. Recall that in Old East Slavic, as well as in the
Old Novgorod dialect, the cardinal numerals 1, 2, 3, 4 behaved syntactically
as adjectives, agreeing in number, gender, and case with their head noun. As
shown in (53), the lower adjectival numerals 1, 2, 3, 4 were syntactic AP ad-
juncts to the NP.

(53) Diachronic Stage 1 (Old Novgorod dialect, 11th-13th centuries)

NumP 1
XP Num;’
Num,’ NumP,’
[zmin] /\
Num,’ NP
[tatom] /\

AP N’

1,2,3,4 /\

N©° v Root
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The syntactic structure of the higher cardinal numerals 5 and greater is
given in (54) below. In this structure, the higher numerals 5 and greater are in
the specifier of the NP. From this position, they move to the specifier of the QP
to derive the surface word order. The quantificational head Q" acts as a probe
with the structural genitive case feature [Gen], which values the unvalued
case feature on its goal, the noun N°. After the valuation of the genitive case
feature is complete, the numeral YP moves to the specifier of the QP to satisfy
the EPP feature requirement of its Q° head.

(54) Diachronic Stage 1 (Old Novgorod dialect, 11th-13th centuries)

QP
Q
Q° NumP,
[Gen] N
XP Numl'
Num1° Num?P 2,
[Emin] N
Num,’ NP
[tatom] /\
YP N’
56,78... /\
N° \ Root
[uGen]

Now we will turn to the compositional semantics of both higher and
lower cardinal-containing NPs. Let us take dva celoveka ‘two persons’ as an
example to see how the compositional semantics delivers the correct interpre-
tation of this cardinal-containing NP. The denotation of dva celoveka proceeds
as follows, represented in (55). The denotation of the NP Celovek “person’ is
made countable in the lexicon. It has been atomized and contains sets of at-
oms. Thus, the cardinal numeral dva can easily combine with it. The cardinal
numeral dva ‘two’, as a restrictive modifier at the semantic type <e, t <e, t>>,
composes with the denotation of the NP predicate celovek ‘person’ at the se-
mantic type <e, t>. The cardinality of the numeral dva, which equals 2, in com-
bination with the denotation of the NP celovek delivers the correct composi-
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tional result—dva Celoveka ‘two persons’, an intersective set with two atomic
members.

(55) [[ [tminimal [atomic] [dva [NP celovek]]] ]] dva celovek-a (‘two
persons’)
= Ax. [ [NP éelovek] J] () A |x|=2

(56) [[ [[minimal [-atomic] [pjat’ [NP celovek]]] ]| pjat’ celovek-ii (‘five
persons’)
= Ax. [ [NP elovek] ]] () A |x|=5

Next, the number feature [-atomic] combines with the denotation of the
NP dva celoveka and checks for non-atomic members. Finally, the (+minimal)
feature checks for the minimality of proper subsets and finds no non-atomic
subsets, since the members of dyads are atomic. The dual suffix -a spells out
the dual number on the noun celovek-a. The semantic composition of an NP
with the higher cardinal numeral 5, e.g., pjat’ Celovekii ‘five persons’, proceeds
in a similar way, represented in (56). The only difference is in the number
specification of a plurality in a singular-dual-plural number system. A plural
predicate has a (-minimal (-atomic)) number specification.

The second stage (13th—15th centuries) in the diachronic development of
the cardinal-numeral-containing NPs is represented by the syntactic struc-
ture in (57). In this syntactic structure, an extended nominal projection con-
sists of three structural layers: the QP (quantification), the NumP (grammat-
ical number), and the CardP (countability), which takes an NP predicate as
its complement." In line with research on grammaticalization (Longobardi
2001; Roberts and Roussou 2003; van Gelderen 2011), I argue that lexical adjec-
tives 1, 2, 3, 4 and nouns 5 and greater undergo the process of numeralization,
during which their lexically encoded countability is grammaticalized via a
new functional head, Card®. As a result of reanalysis/recategorization, former
“number” words have emerged as proper cardinal numerals (reanalysis is
shown via a dotted arrow in (57) on the opposite page).

1 In the structure in (57), the QP is not shown for reasons of space.
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(57) Diachronic Stage 2 (Old Novgorod dialect, 13th—15th centuries)
NumP

/\Num
A\

Num?® CardP
[tatom] /\
Card’
Numeral /\
CardO
CARD™ /\
AP /NP

I will start with the NumP projection responsible for the representation of
the grammatical number. The functional Num’ head of this projection hosts
only one feature [tatomic], because during this diachronic stage, the [tmini-
mal] number feature becomes obsolete due to the loss of dual number. During
the 13th-15th centuries, dual number, as a marked and unstable grammatical
category, was gradually getting lost, until it was no longer part of the gram-
matical number system (see Noyer 1997; Harbour 2011; Nevins 2011; Slobod-
chikoff 2019 on the markedness of dual number).

As a result of the loss of the dual, a three-value number system (singu-
lar-dual-plural) was reduced to two values—singular and plural. Recall that
dual number was represented by the combination of the (+tminimal (—atomic))
features, whereas the plural had the (-minimal (-atomic)) feature specification
in the earlier period ((58) repeated from (48)).

(58) Grammatical number in the Old Novgorod dialect (11th-13th
centuries)

a. Singular (+minimal (+atomic))
b. Dual (+tminimal (~atomic))

c. Plural ((-minimal (-atomic))

Due to the dual/plural syncretism (sharing of the [-atomic] feature), Old
Novgorod speakers were not getting enough evidence to keep the [+tminimal]
feature active in the grammar to distinguish the dual from the plural. Thus,
the number feature [tminimal] was no longer used by speakers, leaving only
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the [+atomic] number feature active in the grammar of the Old Novgorod di-
alect, (59). The [tatomic] number feature, which splits members of a set into
atomic (singularities) and non-atomic members (pluralities), was used at this
stage to represent singular and plural grammatical number, (60).

(®9) (zminimal) -0

(60) Grammatical number in the Old Novgorod dialect (13th-15th
centuries)

a. Singular (+atomic)

b. Plural (-atomic)

I attribute the emergence of cardinal numerals as a distinct grammatical
category to the grammaticalization (Longobardi 2001; Roberts and Roussou
2003; van Gelderen 2011) of countability. I propose that a functional projection
CardP with the Card” head hosting a measure operator uUCARD (adopted from
Scontras 2013) is a new structural layer that was needed to accommodate the
loss of dual number and grammaticalize the linguistic notion of countability
in the grammar of the Old Novgorod dialect. CARD is a cardinality predicate
that creates cardinal numerals. The denotation of the operator CARD is given
in (61) (repeated from (50)). This operator creates a two-place relation between
the cardinality n of a numeral and the denotation of an NP. Thus, counting is
done via a covert functional operator CARD.

(61) [[CARD]]=AP An Ax. P(x) A uCARD (x) =n

At Diachronic Stage 1, the “number” words for 1, 2, 3, 4 were lexical cat-
egories—adjectives and nouns—whereas at Diachronic Stage 2, “number”
words were reanalyzed as a functional category of numerals represented by a
designated functional projection CardP.

4.4. Summary

The diachronic analysis presented above shows that the emergence of car-
dinal numerals in the Old Novgorod dialect is an instance of grammatical-
ization/numeralization, during which adjectival 1, 2, 3, 4 and nominal 5 and
greater were grammaticalized as cardinal numerals. The grammatical cate-
gory of cardinal numerals has emerged due to the reanalysis by speakers of
both number features and grammatical categories. Specifically, the [+minimal]
number feature, which distinguished the dual from the plural, was dropped,
(62). Originally, “number” words, the adjectival 1, 2, 3, 4, and nominal 5 and
greater, were reanalyzed as cardinal numerals counted via the functional
head CARDY, (63).
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(62) Historical reanalysis of number features

[tminimal] = 0

(63) Historical reanalysis of lexical categories as functional
AP/NP lexical “number” words > functional CARD®

5. Conclusion

This article was inspired by the puzzle of nominal phrases with the cardinal
numerals dva ‘two’, tri ‘three’, and cetyre ‘four’ in the Old Novgorod dialect and
their occurrence in the birch bark letters dating to the 11th-15th centuries. In
this article, I have investigated the reasons for and mechanisms of the emer-
gence and diachronic development of these cardinal numerals. A detailed and
systematic diachronic corpus analysis of 879 birch bark letters was conducted
to identify a sub-corpus of 301 birch bark letters containing nominal phrases
with the cardinal numerals 2, 3, and 4.

The main claim of my analysis of the semantics and syntax of cardi-
nal-containing nominal phrases is that the cardinal numerals 2, 3, 4 (as well
as 5 and greater) in the Old Novgorod dialect emerged as a result of the pro-
cess of grammaticalization. Originally, in combination with noun phrases, the
“number” words for 1, 2, 3, 4 were adjectives, while the “number” words for
5 and greater were nouns. When the dual number was lost in Old East Slavic,
it triggered grammaticalization of countability, and the lexically encoded nu-
merosity of “number words” became functionally encoded countability rep-
resented by a new grammatical class of cardinal numerals.

Now I will briefly revisit the theoretical questions which are the focus of
this article:

1. Why did the former dual suffix spread from nominal phrases with
the cardinal numeral 2 into nominal phrases with cardinal numerals
3 and 4?

2. Whatis “special” in the semantics of the cardinal numerals? How
does the semantics of the lower cardinal numerals (2, 3, 4) differ from
the semantics of the higher cardinal numerals (5 and greater)?

3.  What can the diachrony of the cardinal numerals in the Novgorod
birch bark letters tell us about the evolution of numerals in natural
languages?

The answer to the first question was confirmed by the results of my diachronic
corpus study. The data have shown that the spread of the dual suffix was
triggered by the loss of dual number and was due to the dual/plural number
syncretism. Since both the dual and the plural shared the [-atomic] number
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feature, the dual suffix, originally used to mark nouns combining with the nu-
meral 2, was repurposed in NPs modified by the numerals 3 and 4. In the new
system, following the loss of the dual, the former dual suffix marked gram-
matical number, i.e., non-atomic elements, and the former “number” words
for 3 and 4 became numerals supplying cardinality and counting non-atomic
nouns.

The second question required a deeper look into the semantics of the car-
dinal numerals. I have shown that cardinal numerals are semantically ambig-
uous, which makes them, in this sense, “special”. The lower cardinal numerals
1, 2,3, 4, as well as the higher numerals 5 and greater, have predicative seman-
tics at the semantic type <e, t> and can function as modifiers at the semantic
type <e, t<e, t >> when they appear pre-nominally in combination with NPs.
Bare cardinal numerals are of the semantic type <n> which allows them to
function as arguments in a sentence. The semantic ambiguity of the cardinal
numerals makes it possible for us to understand why they can function syn-
tactically as attributive adjectives as well as arguments.

Russian cardinal numerals form a cline from adjectival lower numerals (1,
2, 3, 4) to nominal (5 and greater). Historically, the lower numerals odin ‘one’,
dva/dve ‘two’, tri ‘three’, and cetyre ‘four’ behaved like adjectives in that they
agreed in number, case, and gender with the noun they modified. The higher
numerals pjat’ ‘five’, Sest’ ‘six’, sem’ ‘seven’, osm’ ‘eight’, devjat’ ‘nine’, desjat’ ‘ten,
and greater were count nouns of the i-feminine declension type; they behaved
like regular nouns in that they triggered genitive case on the noun in combi-
nation with noun phrases. The lexical split between the adjectival 1, 2, 3, 4 and
nominal 5-and-greater cardinal numerals might be the result of Proto-Slavic
inheriting the Proto-Indo-European quaternary system of counting (the first
four fingers of the hand were more salient and different from the thumb; Win-
ter 1992). The answer to the question about the lexical split of the cardinal
numerals in Russian requires further inquiry and research.?

The diachrony of cardinal numerals in the Old Novgorod dialect has
shown that the cognitive concepts of cardinality, individuality, and countabil-
ity are inextricably connected. Since these cognitive notions are grammatical-
ized in language and represented by grammatical number and numerals, we
would expect that a change in one of these categories would provoke a change
in another category. The case of cardinal numerals in the Old Novgorod dia-
lect has shown that a change in grammatical number (loss of the dual) led to
the restructuring of countability and the rise of cardinal numerals.

12 Tonin and Matushansky (2018: 162) note that Russian cardinal numerals are “nei-
ther fully nominal nor fully adjectival” and exhibit a more fine-grained behavior.
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