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Abstract. This paper deals with the use of Russian numerals in spontaneous
speech of Moksha-Russian and Hill Mari-Russian bilinguals. Based on a compar-
ative corpus study of numeral phrases with code-switching in Moksha and Hill
Mari, we propose an analysis in terms of the Matrix Language Frame (MLF)
model. We discuss the factors that might influence the choice of language: the
numerical value, the type of the context, and the syntactic type of the numeral.
Although the numerical systems are maintained in each of these Uralic languages,
there is a strong tendency to use Russian numerals to express larger quantities.
We argue that ordinal numerals are switched more frequently for structural
reasons: they do not occupy the same position as cardinal numerals in the noun
phrase. We also argue that the formation of embedded language islands is influ-
enced by the types of dependencies established in a construction (quantifier-like
cardinal numerals vs. adjective-like ordinal numerals), which supports Muysken’s
model of categorical equivalence as a condition for code-switching.

Keywords: Moksha, Hill Mari, code-switching, numerals, Matrix Language Frame
model, categorical equivalence.

1. Introduction

In this paper we discuss the status of the occurrences of Russian numerals in
the spontaneous speech of Moksha-Russian and Hill Mari-Russian bilinguals.
Moksha and Hill Mari both have a long history of contact with Russian (Bereczki
1968; Johanson 2000), which has led to numerous borrowings from Russian
and frequent spontaneous switches between the two languages. There are some
works on contact phenomena in the related languages Erzya (Janurik 2017;
Jlemos 2018) and Meadow Mari (I'aBpuinosa 2012; 2013). For Moksha, there is
only a brief overview of Moksha-Russian code-switching (Caapunen 2014), and,
as far as we know, there are no works on code-switching in Hill Mari. In
contrast to previous works, our study is a comparative analysis of code-switch-
ing patterns and the structural restrictions on them in two different but closely-
related languages, based on the same criteria.

In the spontaneous speech of Moksha-Russian and Hill Mari-Russian
bilinguals, some numerals or nouns (or both) in numerical construc-
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tions! are in Russian. For example, in (1) the first numerical construction
is in Hill Mari, while the second one is in Russian.

(1) mand mar-lan ke-n-dm tozZem dndeksS siidd

I man-DAT go-PRET-1SG thousand nine hundred
kdnddks lu-s3 in semnadcatltyj maj-an
eight ten-ORD year-GEN seventeen.ORD may-GEN

I got married in 1980, May 17°

The data come from two spoken corpora, which mainly consist of record-
ings of oral speech transcribed and translated together with consultants. The
Moksha corpus was collected during the Lomonosov Moscow State Univer-
sity field trips in 2013 —2016 in the villages of Lesnoje Tsibajevo and Lesnoje
Ardasevo in the Republic of Mordovia (98 texts / 20103 tokens). It is avail-
able upon request. The texts are mostly life stories, interesting events, tales
and descriptions of pictures and videos. The Hill Mari corpus was collected
during the Lomonosov Moscow State University field trips in 2014—2018 in
the village of Kuznetsovo in the Mari El Republic (167 texts / 63522 tokens;
http://hillmari-exp.tilda.ws/en/corpus). The main genres are the following:
stories from everyday life, stories on the history of villages, the description of
some procedures (games, recipes, getting to some location), fairy tales, and
experiments (descriptions of visual stimuli). The text authors are bilingual, and
they speak both the indigenous language (Moksha or Hill Mari) and Russian.
The median of speakers’ age in both corpora are similar: in the Moksha corpus
it is 62 and in the Hill Mari corpus it is 60. Most of the Moksha speakers have
secondary/vocational education, some people have incomplete secondary
education, and only few people have higher education. Higher education is
much more widespread for Hill Mari speakers: half of them have higher educa-
tion, and half of them have secondary/vocational education. For most people,
Moksha or Hill Mari is the main language of their everyday communication.
The sociolinguistic situation, as was studied by the research groups during the
fieldwork, is much worse in Moksha than in Hill Mari: the language is not
being transmitted to children. Most Hill Mari children, in contrast, learn Hill
Mari as a native language. However, Hill Mari has been in contact with Russian
for a long time, and many younger speakers choose to use Russian more. The
sociolinguistic situation of the Mordvin languages (Moksha and Erzya) is
described in more detail in Apuckun 1993; Ilyccunen 2010, and that of the
Mari languages (Hill Mari and Meadow Mari) in Kyknnua 2010 and in ITa0sI-
koB, Kynpssuesa 2017.

We annotated all the constructions that include numerals in these two
corpora (367 in Moksha and 1409 in Hill Mari). The annotation includes the
numerical value of a numeral (large/small), its type (ordinal/cardinal), the
type of the constituent (in terms of Myers-Scotton’s (1993) Matrix Language
Frame model (MLF model)), the language, and the context in which it was
uttered.

In our study of Russian numerals in Moksha and Hill Mari speech, we
leave aside the problem of distinguishing borrowings from switched fragments,
discussed, e.g., in Poplack 1988. Based on the frequency criterion proposed by
Myers-Scotton (1992 : 35-36), we would assume that these are instances of

T With the term numerical construction, we refer both to numeral phrases with cardinal
numerals and noun phrases with ordinal numerals.
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code-switching rather than borrowing, since indigenous numerals prevail in
the texts (33% and 13% Russian numerals among all the numerals in Moksha
and Hill Mari, respectively). For comparison, Myers-Scotton (1992 : 36) showed
that in Shona (< Bantu) corpus, 86% of all the numbers were in English and
not in Shona, which means that English numerals have been borrowed.
However, according to Treffers-Daller (1991), no criteria is reliable enough to
distinguish between code-switching and borrowing. Since the status of Russian
numerals is not crucial in our study, we follow Treffers-Daller (1991) and treat
the two phenomena uniformly, instead concentrating on their functional distri-
bution in the discourse and formal restrictions on their distribution.

The current study has two main goals. First, we determine the preferred
contexts for Russian numerals in Moksha and Hill Mari speech; and second,
we uncover and characterize syntactic restrictions on switching inside a numer-
ical construction. Both sets of results speak in favor of code-switching, not
borrowing. Given that numerical constructions with cardinal numerals are
structurally different in Finno-Ugric and Russian, whereas noun phrases with
ordinal numerals are similar, we hypothesize that a) the ordinals may be
switched more readily, and b) there will be no switches between cardinal
numerals and head nouns. We show that these hypotheses are borne out. The
proposed structural analysis is couched in the MLF model (Myers-Scotton
1993) as well as Muysken’s (2000) classification of types of code-switching.

The paper is organized as follows. Section 2 describes the background
information: we discuss the syntax of numeral constructions in Russian,
Moksha and Hill Mari (2.1), typologically relevant factors that might influence
the choice of the language for a numerical construction (2.2), and the two
models we used to model code-switching (2.3). Section 3 presents our data:
we discuss the aforementioned factors (3.1—3.3) with a special emphasis on
the structural restrictions on the switched fragments (3.3), and interactions
among the different factors (3.4). Section 4 is the conclusion.

2. Background
2.1. Numerical constructions in Russian, Moksha and Hill Mari

Understanding the syntactic structure of numerical constructions with different
types of numerals is crucial for our analysis of the structural restrictions on
code-switching (see section 3.3). In this section, we offer a short description of
the general syntactic patterns of numerical constructions in the three languages
involved in our investigation.

2.1.1. Cardinal numerals

Constructions with cardinal numerals in Moksha and Hill Mari differ from
their Russian counterparts in terms of case and number morphology. In this
section, we address each of these issues separately. The structure of Russian
numerical constructions with cardinal numerals was broadly discussed in
the formal literature (Mexpuyk 1985; Babby 1987; Corbett 1993; Pesetsky 2013,
among others). In Russian, cardinal numerals from two to four (and numerals
containing them) require a special form of the noun if the entire numerical
construction is in subject position (2a). The same case is received by inani-
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mate nouns in numerical constructions in direct object (2b) position. The
special form is nearly identical to the singular genitive form of the noun.
However, due to differences in stress in some nouns, it was treated as a
distinct paucal form (3ammnsusak 2002; Ionin, Matushansky 2018). In the same
positions, larger numerals require a plural genitive form (2c—2d). Notice
also that, in addition to case differences, we also see number differences:
numberless (or paucal, singular-like) with "small” numerals, and plural with
"large” numerals.

2)a. Tpu KoT-a uo-yT
three.NOM cat-SG.GEN/PAUC go-NPST.3PL
‘'Three cats are walking’

b. Bacsa c-pyou-n Tpu depeé-a
Vasja.NOM Pv-cut-PST.M.SG three tree-SG.GEN/PAUC
"Vasja cut three trees’

C. nATb KOT-06 UO-YT
five.NOM cat-PL.GEN goO-NPST.3PL
‘Five cats are walking’

d. Bacsa c-pyou-na natTe depeéb-€e6
Vasja.NOM PV-cut-PST.M.SG five tree-PL.GEN
"Vasja cut five trees’

Simple noun phrases (i.e., ones that are not numerically modified) in
subject and object positions would surface as plural nominative and accusative
respectively (3a—3b).

(3)a. koT-b1  UO-YT
cat-PL.NOM gO-NPST.PL
"Cats are walking’
b. Baca pyou-n depeeb-4
Vasja.NOM cut-PST.M.SG tree-PL.ACC
"Vasja cut trees’

In numerical constructions with animate nouns in object positions (4a),
(4c) and numerical constructions in oblique positions (4b), (4d), the case
on the noun is the one that is required by the external syntax (i.e., the posi-
tion that the noun phrase occupies relative to other elements in the clause),
and it is uniform with both ”"small” (4a), (4b) and “large” numerals (4c),
(4d). The cardinal numeral always receives the case which is required by
the syntactic position of the entire numerical construction. The resulting
pattern in (4), unlike the one in (2) looks like a case concord of cardinal
numeral and head noun. The number is always plural.

(4) a. Kara no-eaadu-a-a Tpex KOT-08
Kate.NOM Pv-pat-PST-E.SG three.ACC cat-PL.ACC
"Kate patted three cats’

b. Kara da-n-a TpeM KOT-AM MOAOK-A
Kate.NOM give-PST-E.SG three.DAT cat-PL.DAT milk-SG.GEN

"’Kate gave some milk to three cats’

c. Kara no-eaadu-1-a N ATb KOT-08
Kate.NOM PV-pat-PST-E.SG five.ACC cat-PL.ACC

"Kate patted five cats’
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d. Kara da-n-a nAaAT-Uu KOT-AM MOAOK-A
Kate.NOM give-PST-F.SG five-DAT cat-PL.DAT milk-SG.GEN

‘Kate gave some milk to five cats’

In these cases nouns in simple noun phrases would have the same form
as they do in numerical constructions (5a—5b).
(5) a. Kar= no-2aadu-1-a K 0 T-0 8
Kate.NOM PV-pat-PST-F.SG cat-PL.ACC
‘’Kate patted the cats’
b. Karsa da-n-a KOT-aM MOAOK-A
Kate.NOM give-PST-F.SG cat-PL.DAT milk-SG.GEN
"’Kate gave some milk to the cats’

In Moksha and Hill Mari, the case on the head noun in numerical construc-
tions with cardinal numerals (numerals themselves do not bear case markers)
is always the one that is required in the context where the numeral is not
present (i.e., the one required by the external syntax), and there is no differ-
ence across the syntactic positions of numerical constructions, see Hill Mari
examples (6)—(8). Cardinal numerals are never case-marked in presence of a
noun, so they neither assign genitive case (6a), nor do they exhibit case-concord
with the noun.

(6)a. k3dm koti / *koti-n aSked-5t
three cat cat-GEN walk-NPST.3PL
‘Three cats are walking’

b. kata k3 m ko t'i-m nidlt-en
Kate three cat-AcC  pat-PRET
‘Kate patted three cats’

c. kata B3m koti-ldn $iSer-om pu-en
Kate three cat-DAT milk-ACC give-PRET
‘Kate gave some milk to (three) cats’

Due to number restrictions (see discussion below), in Hill Mari, the nouns
in noun phrases appear in their singular form (compare to (7) with singular
noun phrases without numerals). In plural contexts without numerals, the
case marking would be the same, but they would bear a plural marker (8).
(7) a. kot'i aSked-es

cat g0-NPST.3SG
‘A cat is walking’

b. kata ko t'i-m nidlt-en
Kate cat-acc  pat-PRET
‘Kate patted a cat’

c. kata koti-ldn $iSer-om pu-en
Kate cat-DAT milk-ACC give-PRET
‘’Kate gave some milk to a cat’

8) a. koti-vld asked-3t
cat-PL g0-NPST.3PL
‘Cats are walking’

b. kata ko ti-vld-m nidlt-en
Kate cat-PL-ACC pat-PRET
‘Kate patted cats’
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c. kata koti-vild-ldn S$3ser-3m pu-en
Kate cat-PL-DAT milk-ACC give-PRET
"’Kate gave some milk to cats’

Compare also Moksha examples with numerals (9) and without numerals
(10). As in Hill Mari, the case marking in numerical constructions is the same
as it would be for a simple noun phrase in the same position (but see the
discussion about number below).

9) a. kolmoa kato-t / *kato-t / *kato-tno-n  jaka-J-t
three cat-PL cat-DEE.SG.GEN  cat-DEE.PL-GEN walk-NPST.3-PL
‘'Three cats are walking’
b. kate sudare-zon kolmoa kato-tno-n
Kate caress-PST.5.35G.0.3PL three cat-DEF.PL-GEN
"’Kate patted the three cats’
c. kate maksa-Zo lofé-t' kolmo kato-tno-ndi
Kate give-PsT.5.35G.0.3 milk-DEF.SG.GEN three cat-DEF.PL-DAT

‘Kate gave the milk to the three cats’

(10) a. kata-t jaka-J-t

cat-PL walk-NPST.3-PL
"Cats are walking’

b. kate sudore-Zon kato-thno-n
Kate caress-PST.5.35G.0.3PL cat-DEF.PL-GEN
‘Kate patted the cats’

c. kate makso-2o lofé-t kato-tno-ndi
Kate give-PsT.5.35G.0.3 milk-DEF.SG.GEN cat-DEF.PL-DAT
‘Kate gave the milk to the cats’

In Hill Mari, as reported in (Cugoposa 2018a), in numerical constructions
plural marking is determined primarily by the presence of dependents between
the numeral and the noun, by the number of such dependents, and by their
type. She claims that the more the linear distance between a numeral and a
noun is, the more acceptable plural marking is. In Moksha, “small” (10 and
smaller) and “large” (larger than 10) numerals behave differently with respect
to plural marking. Small numerals require a plural marker on the head: kafto
cora-t [two boy-PL] / *kafta ¢ora [two boy[sG]] 'two boys’, whereas large
numerals prohibit it in the absence of other nominal dependents: sSisgeman
cora [seventy boy[sG]] / sisgemant cora-t [seventy boy-PL] 'seventy boys’. Large
numerals are also sensitive to the definite/indefinite and possessive/nonpos-
sessive marking on the head, as well as to the number and type of nominal
dependents (Cugoposa 2018b), which is very similar to the Hill Mari system.

We would like to emphasize that both Moksha and Russian have a distinc-
tion between small and large numerals with respect to number marking, but
they split the numeral scale differently: in Moksha, "small” numerals are below
10, and in Russian — below 4 (and those that contain numerals below 4, e.g.
54). Another crucial fact is that it is a matter of lively debate which element of
the numerical construction in Russian is the head (Menpuyk 1985; Babby 1987).
For example, Pesetsky (1982) and Bowers (1982) claim that it is the cardinal
numeral, not the noun, that heads the Russian numerical construction. Following
this approach, Ionin and Matushansky (2018 : 180) treat CNs as heads which
take NP complements as their sisters, and number-gender agreement between
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the two results in case assignment on the noun. In Finno-Ugric numerical
constructions, however, the noun is the head (ITierrak 2017). In a situation of
code-switching, this can create a conflict in the process of determination of the
matrix language of the entire noun phrase (see section 2.2, on the theoretical
model being used here). The fact that different elements are heads in Russian
and Finno-Ugric is relevant, as we assume that syntactic constraints on code-
switching reveal syntactic properties of the languages in question.

2.1.2. Ordinal numerals

Ordinal numbers are adjective-like nominal modifiers in all the three
languages. In Russian, ordinal numerals exhibit concord with noun in case,
gender and number (11a), as adjectives do (11b).

(11) a. Tperba desouka / TpeTbux desouek
three.ORD.F.NOM gir.NOM  three.ORD.PL.ACC girl.PL.ACC
‘the third girl / [I see] the third girls’
b. kpacueas desouka / kpacuewix degouex
beautiful girlLNOM  beautiful.PL.ACC girl.PL.ACC
‘beautiful girl / [I see] beautiful girls’

In Moksha and Hill Mari, ordinal numerals are derived from cardinal
numerals using a special affix. The distribution of ordinal numerals is also
adjective-like. However, in contrast to Russian, adnominal modifiers in Moksha
(12) and Hill Mari (13) show no case concord.

(12) a. kolmo-¢o $tor-s / kolma-Ca S$taR-na-n
three-ORD girl-DEF.SG  three-ORD girl-DEF.PL-GEN
‘the third girl / [I see] the third girls’
b. mazi Stor-$ / mazi $taR-na-n
nice girl-DEF.SG nice girl-DEF.PL-GEN
‘a nice girl / [I see] nice girls’

(13) a. kdm-s5  sdords / kim-s5  ddords-vld-m
three-OrRD girl three-ORD girl-PL-ACC
‘the third girl / [I see] the third girls’
b. cever 3dards / cever ddards-vli-m
nice girl nice girl-PL-ACC
‘a nice girl / [I see] nice girls’

Morphosyntactically, ordinal numerals in Moksha and Hill Mari pattern
with adjectives. They do not affect the number or the case marking on the
noun and show no concord themselves. Therefore, we treat them as nominal
modifiers that are integrated into the syntactic structure as other modifiers
would be. Thus, the structures of numerical constructions with cardinal
numerals are very different in Russian than they are in Finno-Ugric languages.
Russian and Finno-Ugric languages exhibit a high degree of syntactic interac-
tion between the cardinal numeral and the noun, but in different ways: Russian
cardinal numerals influence both number and case marking of the noun, and
Moksha and Hill Mari numerals influence only number marking. Noun phrases
with ordinal numerals can be considered as structurally similar in Russian and
in the two Finno-Ugric languages, with ordinal numerals showing a higher
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degree of structural independence. This plays an important role in code-
switching in the light of the principle of congruence (see Section 2.3.2).

2.2. Typologically relevant factors

Matras (2007) showed that the borrowability of numerals in the languages
of the world can be affected by such factors as numerical value (e.g. over
10 > below 10), context (more formal contexts: dates, addresses, transactions
involving money, etc. > less formal contexts) and numeral type (ordinals and
cardinals have different hierarchies of numerical value: "higher numerals 1000,
100 > above 20 > above 10 > above 5 > below 5” for cardinals and “lower
ordinals > higher ordinals” for ordinals (Matras 2007 : 51—52). Given that
we adopt a uniform approach to borrowing and code-switching, these hier-
archies are also applicable to code-switching. This is attested in the use of
Russian numerals in many Finno-Ugric languages, despite the presence and
preservation of their own numeric system.

First,the numerical value ofanumeral can influence the choice
of the language. For example, in Komi-Permyak speech, Russian numerals
are usually used to refer to larger numerals (10+) (Makcumos 2017 : 12),
as well as in Votic speech (Turunen 1997 : 218).

Second, the context may also play a part. For instance, this factor is
relevant for the Northern dialects of Udmurt. Russian numerals may be used
in some special contexts, such as expressing time, date, age, monetary value,
or building-numbering (Maxcumos 2017 : 12—13). The use of Russian numerals
in Mordvin languages (Moksha and Erzya) was already discussed as well. Saari-
nen (Caapunen 2014 : 542) points out that some Moksha speakers use mostly
Moksha for numerals, and only years get switched to Russian. According to
Janurik (2017 : 117), in Erzya typical contexts for Russian numerals are temporal
expressions, school grades, class numbers, distances (e.g. kilometers), and money.
In section 3.2, we compare these findings to our own data.

The combination of both of these factors is attested in Karelian speech.
Russian numerals are used with large (complex) numerals (Sarhimaa 1999 :
234) and while referring to time, age, date of birth, school grades, class
numbers, and money (Pyoli 1996 : 295). In Kildin Saami, which, according
to Auer (1999) is a merged Kildin-Russian variety, there are similar restric-
tions: Russian numerals are used with 7+ numerals, especially in contexts
of the date of birth and age (Ilmaema 2009 : 31—234).

As already noted by Gumperz and Hernandez-Chavez (1971), there are
also particular grammatical constraints on code-switching.
For example, code-switching is possible between a subject and a predicate,
but not between an auxiliary and a main verb. Given that different
types of numerals occupy different structural positions, this can be
relevant in our discussion of code-switching with numerals. This is addressed
in section 3.3.

2.3. Theoretical models of code switching
In order to explain the structural restrictions on code-switching that we find
in our data, we will take into account the types of constituents in the MLF

model proposed by Myers-Scotton (1993). Based on this, Muysken devel-
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oped his model of constraints on code-switching and possible conditions where
they can be avoided, as well as a classification of types of code-switching
(Muysken 2000). These models have become the most influential ones, having
more explanatory adequacy than previous proposals (Poplack 1980; 1981; Joshi
1985; Belazi, Rubin, Toribio 1994, among others). Recently, the Generative
approach proposed by MacSwan (1999) has been claimed to have more accu-
rate predictions (MacSwan 2005). Due to the unavailability of acceptability
judgements for our materials, which are crucial for the Generative approach
(Wyngaerd 2017), we chose the MLF model, which operates with corpus data.

2.3.1. Matrix Language Frame model (Myers-Scotton 1993)

The Matrix Language Frame (MLF) model is based on the distinction
between a more activated matrix language (ML) and an embedded language
(EL). A bilingual sentence can consist of a) ML islands, which contain
only ML morphemes and are well-formed according to the grammar of
ML; b) EL islands, which have only EL morphemes and are well-
formed according to the grammar of EL; and ¢) mixed ML + EL
constituents, which have both ML and EL morphemes.

The central hypothesis of the MLF model is that the matrix language forms
the morphosyntactic frame of the clause. This hypothesis is realized by the
following two principles (Myers-Scotton, 1993 : 83): the Morpheme-
Order Principle, according to which the morpheme order in ML +
EL constituents should be that of ML, and the System Morpheme
Principle, according to which all system morphemes in ML + EL
constituents, which have grammatical relations external to their head, should
be that of ML.

MLF models operates with the terms system and content mophemes.? System
morphemes (e.g. articles, inflections) are morphemes that do not express any
semantic or pragmatic aspects of meaning as opposed to content morphemes
(e.g. nominal, verbal, and adjectival roots). System morphemes express the rela-
tion between content morphemes, while content morphemes assign or receive
thematic roles. The ML provides both content and system morphemes, while
the EL mostly provides content morphemes. The only possibility for the EL
system morpheme to appear in the ML is to build an EL island.

The example which includes ML + EL constituents is provided in (14).
Two English words are inserted into the Swahili frame. First, the word
certificate and its modifiers follow Swahili word order. Second, the verb
depend agrees with the subject using Swahili morpheme i-.

(14) o-saa  hi-yo  i-na-depend na o-certificate
c.9-time dem-c.9 c.9-NONPAST-depend with c.10-certificate
z-ako zZ-a o-shule

c.10-your c.10-assoc c.10-school

"At this time, it depends on your school certificates’ (Myers-Scotton
2004 : 108)

2 In the later version of MLF-model (4-M model) there is a more fine-grained distinc-
tion between system morpheme types: early system morpheme, late bridge system
morpheme, late outsider system morpheme, see (Myers-Scotton, Jake 2000). However,
since both numerals and nouns are content morphemes, the specification of system
morphemes is irrelevant in the discussion of code-switching in numerical constructions.
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Example (15) illustrates an EL island (French) which occurs in an Arabic
morpho-syntactic frame and which meets well-formedness condition: the object
is a well-formed French noun phrase.

(15) ya-t-haka-w wahed les histoires
3.M-P-tell-PL INDEF DEF stories
"They tell each other some [fantastic] stories’ (Boumans, Caubet 2000 :
152; cit. from Myers-Scotton 2002 : 116)

EL islands may appear in those circumstances when the structures of the
two languages are incongruent, and switching between morphemes in accor-
dance with the principles above is impossible. This is discussed in more detail
in section 2.3.2.

2.3.2. Muysken’s (2000) approach

In his research, Muysken takes as a base the idea that there can be no switches
between the elements if one of them is a lexical item that selects the other
(Shaffer 1978). This prohibition can be formalized in terms of the government
model, where one of the elements governs the other (DiSciullo, Muysken,
Singh 1986):

(16) *[ Xp Yq ], where X governs Y, and p and q are language indices
(Muysken 2000 : 21)

This model predicts that there can be no switches between such config-
urations as a verb and its complement or an adposition and its complement
unless there is a neutralizing element (e.g. an article, as functional elements
are exceptions to the government constraint). In (17), we see a Spanish verb
which selects a determiner phrase. If such a determiner phrase is formed by
a Spanish article, the structure is grammatical (17a). If the article is in English,
the Spanish verb does not recognize it as a determiner phrase that it selects.
This element is called language index carrier and is defined as “the highest
(non-lexical) node in a tree” (DiSciullo, Muysken, Singh 1986 : 4).

(17) a. ve-o la-s house-s
see-PRES.15G DEF.F-PL house-PL
'l see the houses’.
b. *ve-o the house-s
see-PRES.1SG DEF  house-PL
'I see the houses’ (Muysken 2000 : 22)

Nevertheless, there are violations of this government constraint, which are
due to congruence (Sebba 1998). In other words, if the categories of a governing
head and its complement are equivalent in the two languages respectively, such
configurations are not subject to the government constraint. Pandit (1990 : 43)
formulates that as follows: "Code-switching must not violate the grammar of
the head of the maximal projection within which it takes place”. This principle
is also shared by the Generative approach (McSwan 2005). Based on these
assumptions, Muysken (2000 : 30—31) proposes a violable constraint against
mixed strings of type ™ A B”, where A and B are elements in different languages.
There are three strategies that allow this constraint to be violated: insertion,
alternation and congruent lexicalization. Here, we concentrate on the first one,
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where categorical equivalence makes it possible to insert elements that have at
least one of the following properties: a) they have the same status in the two
languages, b) they are morphologically encapsulated, c) they are shielded off
by a functional element from the matrix language, or d) they could belong
to either language (Muysken 2000 : 31). We focus our discussion on this
phenomenon, because noun phrases (both numerical constructions and non-
numerical constructions) are claimed to be a prototypical case of insertion
(Muysken 2000 : 62). Consider the following properties which support the view
of these switches as instances of insertion:

1. they form a single constituent (viz. noun and its modifiers) (18);

2. they occur in nested structures, so that the elements that surround them
are in the ML (18);

3. they are content words (nouns, adjectives) rather than functional particles/
words (18);

4. they are complements, not adjuncts (18); and

5. they can undergo morphological integration (19).

Moksha (18) and (19):

18) ¢  wul-s Jota-ft-f 6an mackapad klup-so
and be-PsT.3sG conduct-CAUS-PTCP.PASS ball masquerade club-IN
’And there was a masqued ball in the club’

(19) son-c-an O0HOKOMMHATHDLLU K8ApTUPA-C
he-EMPH-GEN one.room.ADJ flat-35G.P0OSS.SG

"He has a one-room flat’

Muysken (2000) points out that insertions in his classification “corre-
spond to mixed ML + EL constituents” in the MLF model, and “alternations
to EL islands combined with ML islands” (Muysken 2000 : 17). In this study,
we consider noun phrases. Some of them we treat as ML + EL constituents,
but some others we consider to be EL islands inserted into ML sentences.
The cases of alternation that are exemplified in our case by noun phrases
that serve as temporal adverbial adjuncts are also considered to be EL
islands (see examples and discussion in section 3.3). Within these models,
the constraints on code-switching inside a noun phrase can shed light on
the internal structure of different types of noun phrases.

3. Data and analysis
In this section, we consider different factors that can influence the choice

of language in code-switching scenarios.® See, e.g., the following examples
(Hill Mari (20), Moksha (21)):

(20) nal-15 i yoce  li-es, 60T, ceMbOeCcAT NATDblI
four-ten year already be-NPST.3SG PTCL seventy five.ORD
200, 6TOpOil OKTAOPDB, 60T, texens-vld
year second october PTCL such-PL

‘It will be forty years, well, the year seventy five, October second, well, so’

3 Our examples are only of the type "Russian numeral + Russian head”. Constructions
like "Russian numeral + Moksha / Hill Mari head” were not attested (see more about
structural types of code-switching in 3.3.2).
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(21) Peosa 30-KOHYU-1 g6oceMb KAACC-0 86,
Fedja.NOM Pv-finish-PST.M.SG eight grade-PL.GEN
mol'-i devataj-s

g0-NPST.3sG ninth-ILL
‘Fedja finished eight grades, he goes to the ninth’

The interaction of the factors is not trivial and varies across text collections.
First, we discuss every factor separately (3.1—3.3), then, we show how they
interact and provide decision trees that model a probabilistic algorithm of
language choice (3.4).

3.1. Numerical values

According to Matras (2007 : 50), there is a hierarchy of numerical values
of numerals, where the leftmost members are more readily borrowed or
switched: “over 10 > below 10”. Our corpus data show that there is indeed
an asymmetry between these two groups (we call them “large” and “small”
respectively). In both language communities the hierarchy “large > small”
holds (see Figure 1), and the difference is statistically significant (the Fisher
exact test p-value is < 0.00001).

Moksha Hill Mari
100% 100%
80% { 4SJ| } { 80% } }
60°o / ‘ 162‘ 60°o ‘935 ‘
40% 40%
20% ‘;{J 20% |l J
0% 29, 0% %6,
large (11+) small large (11+) small
/TUS_m mm »rus_hm m hm

Figure 1. Numerical value dependence. m — Moksha, hm — Hill Mari, rus_m,
rus_hm — Russian.

However, there is also a difference between the two collections. In Hill
Mari there are more native numerals than Russian ones among both large
and small numerals, even though the number of switched large numerals is
significantly larger than the number of switched small numerals. In Moksha,
on the other hand, the percentage of switched numerals within the group
of large numerals is much higher than the percentage of non-switched ones.

3.2. Semantic context

All occurrences of numerals in the corpora were annotated for the type of
context, see Table 1. The specific tags were chosen on empirical grounds.

Table 1
Context types

Type Example Type Example
year 1973, 19th century (20) measure x grams, x liters (24)
date July, 21st (20) time 60 years, first day,
education 5th grade; number of lessons (21) Sor two days (25)
number A, phone number (22) age 6 years old (26)
money x rubles (23) other

288



Russian Numerals in Moksha and Hill Mari

Number (Hill Mari):

(22) mdmnd-m uacteb-35 kand-eva, yacTb man-alt-es copok
we-ACC  part-ILL  bring-AOR.3PL part say-DETR-NPST.3sG fourty
nATbL CTO naTb
five hundred five

"We were brought to the military unit, the unit’'s name was 45105’

Money (Moksha):
23) Tpucrta pyoa-eii-do o0Oodaza sev-at
three.hundred ruble-PL.GEN-ABL alcohol.drink take-NPST.2sG
"You take alkohol drink for three hundred rubles’

Measure (Hill Mari):
(24) kuzd pandi-m Ske-z5 ndl-dt, Hy iktd
long stick-ACC REFL-POSS.3sG take-NPST.2SG PTCL INDEF

CAHTUMETpP-06 NATbOECAT-WUEeCTbOECAT
centimeter-PL.GEN fifty-sixty

"You take the long stick, well, around fifty or sixty centimeters long’

Time (Moksha):
(25) ¢  rabota-n deaduyartpb dea 200-a
and work-PST.1sG twenty two year-SG.GEN
’And I've been working for twenty two years’

Age (Hill Mari):
(26) copok nartbv aer, nalls vic i tota-n
fourty five year.PL.GEN forty five year grandfather-GEN
'The grandfather is forty five years old’

We calculated the percentage of Russian numerals in each context. The
hierarchies of contexts for Moksha and Hill Mari are in (27a) and (27b)
respectively.

(27) a. number (100%) > money (90%) > year (77%) > date (38%) > time (18%)
b. number (75%) > date (59%) > year (40%) > money (26%) > education (25%)

This is very close to what is reported by Janurik (2017) for Erzya. The varia-
tion between Moksha and Hill Mari may be due to a difference in text collections,
as the texts are not balanced with respect to genres and topics. But the general
pattern is clear enough. There is a strong tendency to use Russian numerals
in contexts of "pure” numbers and in conversations about exact dates and years
in general. Money is also a frequent context for Russian, as well as education.

3.3. Structural restrictions on code-switching
3.3.1. Cardinal numerals vs. ordinal numerals

In contrast to cardinal numerals, ordinal numerals tend to behave more like
adjectives: they are closer to the (head) noun, and do not influence its number
or its case, as already shown in section 2.1. As mentioned in section 2.1, we
consider ordinal numerals to exhibit a lower degree of interaction with the
noun, which facilitates the process of switching. For example, ordinal numerals
do not require any specific case or number features from the noun. Although
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Russian numerals concord with the noun in number, gender and case, these
are requirements of Russian syntax; as soon as the syntax is of Moksha or
Hill Mari, there is no concord, and ordinal numerals just appear in a default
(masculine) form. This predicts that there should be more switched ordinals
than switched cardinals. This should arise because in addition to fully switched
noun phrases (only those are predicted to be found with cardinal numerals),
we would observe mixed constituents as well. This indeed is borne out, as
shown in Figure 2, and the result is statistically significant (the Fisher exact
test p-value is 0.0004 and < 0.00001, respectively for Moksha and Hill Mari).

Moksha Hill Mari
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
ord card
,TUS_M mm #. rus_hm m hm

Figure 2. Numeral type dependence. ord — ordinal numerals, card — cardinal
numerals, m — moksha, hm — Hill Mari, rus_m and rus_hm — Russian.

In the Hill Mari corpus, the number of Russian cardinal numerals is very
small, whereas the number of ordinal numerals is quite large. In Moksha, there
is a considerable number of switches of both types, but the percentage of Russian
ordinal numerals is significantly larger that of Russian cardinal numerals.

3.3.2. EL islands vs. ML + EL constituents

In discussing the switching of numerals, one has to keep in mind that they
are part of a noun phrase. This means that one has to distinguish switching
of numerals themselves from switching of an entire noun phrase. There are
four possible combinations:

(28) a. Numeral (ML) + Noun (ML): no switching
b. Numeral (ML) + Noun (EL): switching of a noun
c. Numeral (EL) + Noun (ML): switching of a numeral

d. Numeral (EL) + Noun (EL): switching of a noun phrase /
switching of a numeral and a noun

The first combination is not considered as code-switching, as there are no
elements in the EL (Russian). Combinations (28b) and (28c) contain elements
of two different languages and are considered to be ML + EL constituents. They
should be the most restricted, according to Muysken’s model, and require cate-
gorical equivalence (see section 2.3.2). Combination (28d) can be analyzed differ-
ently. It can be treated as a classic case of an EL island, where all members of
the constituent are taken from the EL. Another option is that it is an ML + EL
constituent, where the syntactic structure is from the ML, but the roots are
taken from the EL.

We calculated the number of each type of constituent (ML; EL island;
ML + EL) for both corpora. The distinction between EL islands and ML + EL
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constituents was made based on the following criterion: if the combination of
two Russian words in Moksha / Hill Mari speech is grammatical in Russian,
then it is the EL island; otherwise, it is the ML + EL constituent (see below
the more detailed description of EL islands and ML + EL constituents). The
results are presented in Figure 3. Numbers for ordinal numerals and cardinal
numerals were calculated separately. ML(r) are Russian numerical construc-
tions (NumC) that occur in Russian sentences, where the ML is Russian.

Moksha: constituent type Hill Mari: constituent type
ML(m) s 24 133 ML(hm) i 055
ML +EL ™7 ML + EL ™ 88
EL f—22 14 EL! %}
ML(r) |, 1 ML(r)! 14
0 50 100 150 0 500 1000 1500
mord Il card m ord i card

Figure 3. Constituent types. ML(hm) / ML(m) / ML(r) — Hill Mari / Moksha / Russian
is ML of the clause and the language of the NumC, ML + EL — mixed constituents,
EL — Russian is the language of the NumC but not ML of the clause.

In the charts we can see that despite a general prevalence of numerical
constructions with cardinal numerals in the corpora, ML + EL constituents are
attested only with ordinal numerals. They all represent the combination (28d),
where both the numeral and the noun are switched. No instances of combi-
nation (28b) or (28c), where only the noun or only the numeral is switched,
were attested. This perfectly fits Muysken’s theory, as it is adjuncts that are
switched more readily (in comparison to complements). Another tendency is
that although there are more ordinal numerals in code-switching contexts, EL
islands in Moksha mostly contain cardinal numerals, in contrast to ML + EL
constituents, which contain ordinal numerals exclusively. We argue that as
cardinal numerals have different syntactic behavior in Finno-Ugric and Russian,
there can be no switches between them and the rest of the numerical construc-
tion (mainly noun). Therefore, they only can occur in EL islands, whose
internal structure is quite strict. In contrast to cardinal numerals, ordinal
numerals do not suffer from this mismatch between their syntax in Russian
and in Finno-Ugric, and so they may occur in ML + EL constituents.

Consider now the structure of EL islands. A syntactic pattern adhering
to Russian is obligatory throughout the entire constituent (Hill Mari (29) and
Moksha (30)). Cardinal numerals influence the case of the noun; therefore,
we can conclude that the noun receives case inside the EL island. As shown
in (30), the genitive case on the noun cannot be omitted, as it is required by
the Russian cardinal numeral. The entire numerical construction receives the
case from the ML, so there can be additional morphological markers of ML
on top of the EL, which help to integrate the inserted EL into the ML sentence
structure.
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(29) stipendij-z5 deenadyatrb pyoa-eii 5l-3 6 Mecsay
scholarship-ross.3sG twelve ruble-GEN.PL be-AOR.3SG in month
"The scholarship was twelve rubles per month’

(30) tejo-st erav-al-o  sa-m-s naTb 4wac-o6-sa /
PRON.DAT-3PL.POSS need-PQP-SG come-INF-ILL five hour-GEN.PL-IN
martb wac-ca
five hour-IN

"They had to come at 5’ (example courtesy Maria Kholodilova)

In contrast to cardinal numerals, ordinal numerals receive case together
with the head noun within the entire determiner phrase (see subsection
2.1.2). Ordinal numerals themselves do not influence the case on the noun.
In (31) (Moksha), we see a Russian numerical construction in genitive case,
and the ordinal numeral shows concord in gender, number and case with
the noun, as required by the grammar of Russian.

(31) ale-2a deesaTbcoT wuersepr-020 200-a-I"*
father-1sG.ross.sG nine.hundred  four-ORD-M.SG.GEN  year-SG.GEN-PQP
‘My father was from the year nine hundred five (was born)’

Now, consider the structure of ML + EL constituents. These are mainly
constructions with ordinal numerals. In these constituents, Russian words
are inserted into the ML frame. Therefore, even though it is taken from
Russian, the ordinal numeral does not have to show concord in gender,
number and case with the head noun, and we see a bare adjective-like
form (Hill Mari (32) and Moksha (33)).°

(32) nep 6w ii smend-m=dt ndnge-d
first shift-Acc=ADD lead-NPST.35G
’And he is leading the first shift’

@3) rpudyare naraii Sekcije-$
thirty five.ORD section-DEE.SG
‘(Do you hear or not,) the thirty fifth section’

Auer and Muhamedova (2006) analyze Kazakh (Turkic) sentences with
Russian insertions analogous to (32) and (33) as instances of EL islands, and
not as two single word insertions, since “there is a relationship of depen-
dency between the two words” (Auer, Muhamedova 2006 : 44). They argue
that the matrix language (in this case having no gender system) can have an
impact on the embedded language (in this case having a gender system). On
this view, even though neither pervdj smen3 “first shift’ in (32) nor tr'icat pataj
Sekcije "thirty fifth section’ in (33) are grammatical in Russian due to gender
mismatches, they are still EL islands. We do not accept this analysis, at least
not for the data under discussion here. We argue that these are ML + EL
constituents, since all members of the constituent are taken from the EL in
their bare form (or in the ”default” masculine gender), and yet no island is
formed: the internal syntax is that of the ML.

4 Nominal predicates in Moksha take verbal inflection, so the PQP marker on the
predicative noun phrase in (31) is natural in Moksha (Xonoaniaosa 2018).

5> The reviewer pointed out that the absence of agreement means that these numerals
are rather borrowings than switched fragments. However, we would like to emphasize
once more that there are no good tests that could unambiguously discriminate between
these two phenomena, so we treat them uniformly, see the discussion in Section 1.
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As we see, ordinal numerals are switched more readily than cardinal
numerals. The latter are more in conflict with nouns as loci of morphological
encoding of case: in Russian, they are analyzed as heads of numerical construc-
tions, and in Finno-Ugric languages the head is the noun. Therefore, it would
be unclear what the language of the numerical construction is, if a cardinal
numeral and a noun were taken from different languages. This results in cardinal
numerals occurring only in EL islands. Ordinal numerals, on the other hand,
can occur either in EL islands or in ML + EL constituents.

3.4. Interaction of the factors

A question arises regarding to what extent the aforementioned factors are
independent of one another. Larger numerals can be less frequent in collo-
quial speech and more frequent in those topics that are mostly uttered in
Russian, which is tightly connected to factor of context. For example, years
normally have large numerical values.

3.4.1. Numerical value and context

We looked at the interdependence between context and numerical value, as
shown in Table 2. In both languages the context “date” is balanced with
respect to numerical values of numerals. The context "age” in Moksha and
the context "measure” in Hill Mari also have equal proportions of small and
large numerals. Year and money are inclined to have large numerals in both
languages, while education and time tend to consist of small numerals.

Table 2
The percentage of small and large numerals in different contexts

a)
Moksha date year education money age  measure time other Sparkline
small  43% 13% 72%  19% 50% 29% 78% 83% w L u.ll
large  57% 87% 28%  81% 50% 71% 22% 17% al.lal__
b)
Hill Mari date year education money age  measure time other Sparkline
small 51% 8%  90% 34% 17% 56% 86% 13% u_la_ul_
large 49% 92% 10% 66% 83% 44% 14% 87% wl_nla_l

Therefore, while some contexts are independent from the numerical value,
others show a high correlation with larger or smaller numbers.

3.4.2. Context and type of a numeral

The types of numerals are also sensitive to context. For example, years are
expressed with ordinals, not cardinals. We counted cardinal numerals and ordi-
nal numerals for each context separately, and our results are in Table 3. Money
and education contexts are less uniform and may contain both small and large
numbers. The variability of different types of numerals in such a context as
education, for example, can be quite high. At the same time, it is quite logical
that money and education are among those contexts where the numerals are
switched more frequently: at school, in college, in shops, because of the domi-
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nance of Russian in formal contexts. The figures show that year, date and numer-
ation contexts are indeed those where mostly ordinal numerals are used.

Table 3
Context dependence
(ord — ordinal numeral, card — cardinal numeral
a)
Moksha date year educaton number money age measure time other

vty L0 A s U e Vs Vs P s
vty 1 A A8 A A s s A

b)

Hill Mari date  year educaton number money age measure time other
ety 20 6 A s v Ve s
oralemd) A6 7 A Vs s An As s

The interaction of context and type of numeral is highlighted in Table 4.
We see a prevalence of ordinal numerals in date and year, which are switched
most frequently. Age and measure, which show fewer switches, are expressed
with numerical constructions with cardinal numerals, not ordinal numerals.
Money, numerals and time show less interaction with the type of numeral.
Finally, education is a context for more switches in Hill Mari and fewer switches
in Moksha. As we have seen, it is exactly this context where we find more
ordinal numerals in Hill Mari and more cardinal numerals in Moksha.

Table 4
The percentage of ordinals and cardinals in different contexts

a)
Moksha date year educaton number money age measure time other Sparkline
ord 92% 93%  30% 100% 0% 0% 0% 24% 17% Il ..
card 8% 7% 70% 0% 100% 100% 100% 76% 83% -1 1N
b)
Hill Mari date year educaton number money age measure time other Sparkline
ord 100% 100% 76%  38% 0% 0% 0% 11% 19% M _.
card 0% 0% 24%  63% 100% 100% 100% 89% 81% .ullllN

3.4.3. Numerical value and type of numeral

The numeral type and the numerical value are statistically significant factors
taken independently (see Section 3.1 and 3.3.1). It is important to check whether
this significance is preserved when they are taken together. Using the ctree()
function in the party package in R (Hothorn, Hornik, Zeileis 2006), we plotted
the trees based on numerical value and numeral type, see Figure 4.

Figure 4 shows that in Moksha speech, small numerals are usually in
Moksha, while large numerals are usually in Russian. Among these large
numerals, ordinal numerals are more likely to be in Russian than cardinal
numerals. In Hill Mari speech, cardinals are more often in Hill Mari than
ordinals. In both cases, large numerals are more likely to be in Russian. The
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two languages differ in their preferences: numerical value is crucial for Moksha,
while for Hill Mari the type of the numeral is more important.

a)
(o)
large small
N \
Node 4 (n =36 Node 5 (n =204
5 08 5 08 % 08
g 06 F 06 F 06
04 04 04
2 0.2 3 02 7 02
0 0 0
b)

large  small large small
/ N
Node 3 (n=248) Node4(n=759) Node6(n=142) Node7 (n=255)
E g g g
< 08 < - 08 < 08 < 0.8
06 - 06 06 06
04 - 04 0.4 04
B 02 = - 02 3 02 o 0.2
0 0 0 0

Figure 4. Decision trees: the dependence of language on numeral type and numer-
ical value. msh — Moksha, hm — Hill Mari, ru — Russian, card — cardinal numeral,
ord — ordinal numeral, Num — numerical value, p — p-value, n — number
of numerical phrases.

We also checked whether the result will be different if we take into account
the numerical value without the distinction into “large” and “small” numerals,
see Figure 5.

Figure 5 shows that the hierarchy of the factors did not change. However,
there are some differences. For Moksha the picture becomes a bit more compli-
cated: apart from the first two choice-points that did not change (the first is
basically the distinction between ”small” and “large” numerals, and the second
one is the distinction between ordinals and cardinals), there is the third choice-
point, which shows that cardinals further depend on the numerical value: if
they are more than 91, then they are almost always in Russian, if they are
less than 91 or equal to it, then they are more likely to be in Moksha, but
still there are about 40% that they can be in Russian.

On the contrary, for Hill Mari the picture becomes simpler: Russian is the
most probable with ordinals (but still they are often in Hill Mari, as can be
seen from the tree). Cardinals are usually in Hill Mari, but large cardinals (14+)
are more likely to be in Russian than small cardinals.

Thus, both numerical value and numeral type are important for both
languages. However, the hierarchies of factors are different. Basically, this tree
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is the reverse version of the Moksha tree in Figure 5a. The hierarchy of the
factors in Moksha is numerical value > type of numeral, while in Hill Mari it
is the reverse.

a)
as.integer(Target)
p <0.001
<7
Node 2 n-174)1 Node 5 (n=79 1 Node 6 (n=19 1 Node 7 (n =41 1
< < < <
@ 08 @ 08 @ 08 @ 038
= 06 & 06 E 06 & 06
04 04 04 04
Z 02 g 02 3 02 3 02
b)

2]
as.integer(Target)
p <0.001
<14 >14
as.integer(Target)

p=0.045

<500 > 500
as.integer(Target)

p <0.001

<10000 >10000
/ N

gode 3(n= 704)1 Node 5(n= 178 o Node 7 (n = 28) 1 ENode 8(n=7) 1 Node 9(n= 397)1
< —08;: 08,5 - 08 < 08 < 0.8
— 06 06 - 06 06 06
— 04 04 - 04 04 04
=] ~ 02 02 p 02 B 02 02
a 0o " o " 0 0

Figure 5. Decision trees: the dependence of language on numeral type and numer-
ical value as integer. msh — Moksha, hm — Hill Mari, ru — Russian, card — cardinal
numeral, ord — ordinal numeral, as.integer — numerical value as integer, not
the distinction "large" vs. "small", p — p-value, n — number of numerical phrases.

3.4.4. Decision trees for the context, the numeral type and the numerical value

In addition to the interdependence between the numeral type and the numer-
ical value, we studied the interdependence of all the three factors (including
the context). In other words, it is important to understand whether a date is
in Russian because of the context or purely because of its numerical value and
numeral type. Also, this study reveals which factor plays the most crucial role
in each language and what place the context occupies in each of our hierar-
chies of factors.

We made decision trees in order to trace the interdependence between
all the three factors, as shown in Figure 6.

296



Russian Numerals in Moksha and Hill Mari

a)
s X 8 education, measure,
s g money, number, year
large
/ age date other, time
Node 3 (n= 49) Node 5 (n= 17) 1 Node 6 (n=159) 1 Node 7 (n = 88) 1
E 08 82 08 & 08
& 06 g E 06 & 0.6
0.4 0.4 04
2 0.2 O 2 2 0.2 0.2
0 0
K
age, measure, other, time date, education, money, number, year

card

Type
<0.001 1
Sem
<0.001
large small date, number education,
money, year
age, measure other, time \
/ \
Node 5 (n =91 1 ENoc!e(i n= 116 1 Node7(n= 7‘l7_1 Node8n 158 1 Node10 n=79
08 < 08-5 -oaﬂ 0.8-5
06 - 06 06
04 - 04 04
02 - 02 02
B B
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Figure 6. Decision trees: dependence of language on context, numeral type and numer-
ical value. msh — Moksha, hm — Hill Mari, ru — Russian, card — cardinal numeral,
ord — ordinal numeral, Sem — context type, Num — numerical value, p — p-value,
n — number of numerical phrases.

hm

ru

In Moksha, the context is the most prominent choice-point: if the numer-
ical construction is about money, year, education, measure and numeration,
then it will be in Russian. The next choice-point is the numerical value. If the
numeral is large, it will be in Russian. The final stage is the context again: if it
is about date and age, then it will be in Russian, otherwise it will be in Moksha.

Hill Mari has a more complicated tree. The first choice-point is the context:
date and numeration are more likely to be in Russian; education, money and
year are also often in Russian, but with lower relative probability. The next
choice-point is numeral type: some ordinals are in Russian, even though they
are still more likely to be in Hill Mari. The numerical value is the next choice-
point: small numerals are usually in Hill Mari. Finally, there is also some
probability for Russian in the contexts "age” and “measure”.

Figure 6 shows that in both languages, the context is the most influential
factor. When all factors are considered together, the numerical value turns out

297



Irina Khomchenkova, Polina Pleshak

to be ineffectual. If we make the clusterization using actual numerical values
instead of the distinction between large and small numerals (as we did in
section 3.1), the influence of numerical value completely disappears. Thus, the
context plays a crucial role in Moksha, and the type of the numeral is also
important in Hill Mari.

4. Conclusion

In this paper we showed that the choice of the language of numerals in numer-
ical constructions and entire numerical constructions is a result of a complex
interaction of several factors: the numerical value of the numeral, its type
(cardinal vs. ordinal), and the context where it is used. The weight of each
parameter varies between the two corpora. Some contexts (e.g. "year”, "date”
and “money”) trigger the usage of Russian numerals more than others (e.g.
"measure”, "age”). The type of the numeral also plays a role in Hill Mari: ordinal
numerals are switched more frequently than cardinal numerals. Despite the
seeming importance of numerical value, as seen in the fact that larger numerals
are expressed in Russian with a higher frequency than smaller ones, this seems
to be nothing more than the dependence of numerical value on the context.

Although the type of the numeral is irrelevant for the language choice in
Moksha, and, while somewhat relevant in Hill Mari, is still less relevant than
the context there, it plays a crucial role in the choice of the language within
the noun phrase. Cardinal numerals are not only switched less frequently than
ordinal numerals, but there can be no switches between a cardinal numeral
and a noun. We argue that this is because of structural reasons: cardinal numerals
and ordinal numerals occupy different positions in the noun phrase. We adopt
the idea that there can be no switches between languages except the cases of
categorical equivalence (following Muysken 2000), and this is exactly what
prevents speakers from having a cardinal numeral in one language and a noun
in the other. The head/modifier status of each part of a numerical construction
is different in Russian and Finno-Ugric, which makes the determination of the
ML in a numerical construction problematic. This results in the absence of
mixed numerical constructions with cardinal numerals, and the formation of
EL islands instead. These constraints shed light on differences in the types of
syntactic relations found in a given construction cross-linguistically, and on the
congruence of the structures across different languages.
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ASSOC — associative, c.1—c.10 — classes, CAUS — causative, DAT — dative, DEF — defi-
nite, DETR — ditransitive, EMPH — emphatic, F — feminine, GEN — genitive, ILL — illa-
tive, IN — inessive, INDEF — indefinite, INF — infinitive, 0 — object, ORD — ordinal,
M — masculine, NOM — nominative, NPST — non-past tense, PASS — passive, PAUC —
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paucal form, PL — plural, POSS — possessive, PQP — plusquamperfect, PRES — present,
PRET — preterite, PRON — pronoun, PST — past tense, PTCL — particle, PTCP — participle,
PV — preverb, REFL — reflexive, S — subject, SG — singular.
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HPHHA XOMYEHKOBA (Mocksa), [TIOJIHHA IIJIEIIAK (Konnenx-Ilapk)
PYCCKME UYMCJIMTEJIBHBIE B MOKIIAHCKOM U T'OPHOMAPUINCKOM

B craTthe paccMaTpuBaeTcst yriorpeOieHne pyCcCKIUX YMCIUTENbHBIX B CIIOHTAHHOM YCT-
HOM JVICKYypCe /IBYSI3BIUHBIX HOCUTENEN MOKIIAHCKOro/TOPHOMapUIICKOTO ¥ PYCCKOTO
A3bIKOB. OCHOBBIBAsICh Ha CPaBHUTENBLHOM aHalM3e KOHCTPYKLIMI C YUCIUTENbLHBIMIU,
coepKalluMM IepeKIloueHre KOJO0B, B MOKIIIaHCKOM 1 TOPHOMAapUIICKOM KOpILycax,
MBI IIpeJijlaraeM aHalM3 B paMKaX MOJelN MaTpUJIHOro s3bika Mariepc-CxorToH. O6-
cy>KaaioTcst GpaKTOphl, KOTOPbIe MOT'YT BIVATH Ha BLIOOP sA3bIKa: apudMeTIdecKoe 3Haye-
HMe YUCIUTENbHOIO, TUII KOHTEKCTa, a TaKXKe CMHTaKCUMYeCKUI TUII YMCIUTeIbHOIO
(xonmuecTBeHHOE VS. MOpsAAKOBOe). HecMOTpsl Ha COXPaHHOCTh MCKOHHBIX CHCTEM YIC-
JUTENbHBIX B KaXK/IOM U3 MCCIeyeMbIX yPalbCKUX SI3LIKOB, Heb3sl He OTMeTUTH TeH-
TEeHITUIO UCITONB30BaTh PYCCKIE YUCIUTENbHBIe I 0003HaYeH s OONBIIMX KOTMIEeCTB.
Kpome Toro, pycckme mopsaKoBble YMCIUTENbHbIE BCTPeJaroTCs Jallie, YeM pyccKue
KonydyecTBeHHble. HakoHel], BasKHBIM sABIsIeTCs paKTOp KOHTEKCTa: Py 0003HaYeHMI
rosa, peun o6 obpa3oBaHMM MM JeHbrax Oojee BEPOATHO MOsBIEHNE PYCCKOTO UNC-
JUTeNBLHOTO, YeM IIpM paccKase O IMOBCeTHeBHOM >KM3HM, KOJNMJIecTBe JeTeli, OBITOBBIX
npobiuemax. To, kakoit ¢pakTop OKasblBaeT OOJbIIlee BIVIIHUE, PasInNdaeTcs A pas-
HEIX A3BIKOB. Tak, pakTop apudmMeTrndeckoro sHaueHUs1 Oollee 3aMeTeH B MOKIIIaHCKOM
Kopiryce. 7151 TOpHOMapuIICKOTO Ba>kKHee OKa3bIBaeTCsl TUIT YMCIUTensHOTO. st obenx
TEKCTOBBIX KOJIEKIIMI CaMBIM Ba>KHBIM SIBJISIETCSI KOHTEKCT.

MBI TakXe IOKa3bIBaeM, 4TO Dollee yacToe yIoTpedieHne PyCcCKUX ITOPSIAKOBBIX
YUCIUTEIBHBIX TI0 CPAaBHEHMIO C KOJIMYeCTBeHHBIMHU CBA3aHO B TOM 4MCle CO CTPYK-
TYPHBIM (PaKTOPOM: HOPAZKOBBIE M KOIMYeCTBeHHbIe YMCIUTeIbHbIe 3aHNMMalOT pas-
amaHble no3unun B mMeHHou rpyrme (VI). Iocnegune nmeroT 6ojee TeCHBIE CHH-
TaKCHYeCKe CBA3M C CyIIeCTBUTENbHBIM, IIOCKONLKY BIMSIOT Ha €ro 4iclIoBoe 3Have-
HIe, a TaK>Ke (B PyCCKOM s3bIKe) Ha najeX. [lopsAaakopble uncamTenbHble B CBOIO 09epesb
HIKaK He BINAIOT Ha Apyrue snemMeHTH B VI'. Mpr obcy>xmaem mpobiemsr popMu-
PpOBaHM OCTPOBOB BIOKEHHOTIO s3bIKa, IPMHIMasI BO BHUMaHIe Pa3indnsi B CTPYK-
TYPHBIX OTHOIIEHMAX Pa3HBIX TUIIOB UMCIMUTEIbHBIX: KOJIMYeCTBeHHbIe YMCIUTe bHbIe
CXOMIHBI ¢ KBaHTU(PUKAaTOpPaMH, a TIOPSAKOBEIE — C afbeKTUBHBIMU MOAU(pUKaTOpaMu
nMeHN. B3anMoercTBie KOMMIeCcTBeHHBIX YMCINTeTbHBIX C MMEeHEeM pa3iInJHo B pyc-
CKOM M B YPallbCKUX A3BIKaX, UYTO CO3/aeT KOHQIUKT IIPY OIpeleleHn MaTpPUYHO-
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IO s3bIKa B COCTABJISIONIEN U 3aTPYAHsAET IIPOLIeCC IepeKIiodeHns Kogos By Tpu VI
IMopsankoBble YnMCIMTENbHEIE, He BIMASA Ha MOP(POCHMHTaKCUMIecKe IIPU3HAKM JPYTIX
gnenos VI, BeqyT ceOst B pyCCKOM M ypalbCKMX SA3BIKAX Oojee CXOXUM 0Opasom
U He CO31al0T CTPYKTYPHBIX KOHQIMKTOB. PaccMaTpuBaeMsble B CTaThe OIPaHMYEHIIs
Ha ITepeKIIOYeHre BHYTPU TPYIIl C YUCIUTENBHBIMI TOBOPAT B ITOAJEPKKY MOJeNn
MpoiickeHa 00 DKBMBAJEHTHOCTH KaTerOPUil KaK YCIOBUM Al TIePeKITIOueHs KOJOB.

IRINA HOMTSENKOVA (Moskva), POLINA PLESAK (College Park)
VENE ARVSONADE KASUTAMISEST MOKSA JA MAEMARI KEELES

Artiklis vaadeldakse moksa ja maemari keelekorpusele tuginedes, kuidas kaks-
keelsed moksalased ja médemarilased spontaanses kones vene arvsonu kasutavad.
Keele valikut (koodivahetust) m&jutavad pohiliselt arvu suurus, kontekst ja arvsona
liik (pohiarvsdna voi jargarvsona). Uldiselt esineb tendents kasutada suuremate ar-
vude tdhistamiseks vene arvsonu ning vene jargarvsonad on tavalisemad kui vene
pohiarvsonad. Konteksti puhul saab esile tuua, et vene arvsona tarvitamine on aasta-
arvu markimisel, haridusest vdi rahast rddkides tdendolisem kui argielust, laste ar-
vust, olmeprobleemidest koneldes. Koodivahetust pohjustavate tegurite osa on kee-
leti erinev. K&ige olulisem on mdlema keele puhul kontekst. Arvu suuruse maéju
on margatavam moksa keeles ja arvsona liik on olulisem méaemari keele puhul. Vene
jargarvsonade sagedasem kasutamine vorreldes pohiarvsonadega on muu hulgas
tingitud struktuuritegurist. P6hiarvsénadel on nimisénaga tihedamad siintaktilised
seosed, mis soltuvad arvu suurusest ja mojutavad ka kaanet (vene keele puhul).
Jargarvsonad teisi nimisonafraasi osi ei mdjuta. PShiarvsdonad sarnanevad kvanto-
ritega ja jargarvsonad omadussonadega. PShiarvsdna ja nimisdna seos on uurali
keeltes ja vene keeles erinev, mis koodivahetust nimisonafraasi puhul raskemaks
teeb. Jargarvsonad kdituvad uurali keeltes ja vene keeles sarnasemalt ega tekita
struktuurseid konflikte.

302



