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Abstract: This article presents RuPro, a new corpus resource of prosodically annotated speech by
Russian heritage speakers in the U.S. and monolingually raised Russian speakers. The corpus contains
data elicited in formal and informal communicative situations, by male/female and adolescent/adult
speakers. The resource is presented with its architecture and annotation, and it is shown how it is
used for the analysis of intonational features of spontaneous mono- and bilingual Russian speech.
The analyses investigate the length of intonation phrases, types and number of pitch accents, and
boundary tones. It emerges that the speaker groups do not differ in the inventory of pitch accents
and boundary tones or in the relative frequency of these tonal events. However, they do differ in the
length of intonation phrases (IPs), with heritage speakers showing shorter IPs also in the informal
communicative situation. Both groups also differ concerning the number of pitch accents used on
content words, with heritage speakers using more pitch accents than monolingually raised speakers.
The results are discussed with respect to register differentiation and differences in prosodic density
across both speaker groups.

Keywords: intonation; prosody; heritage Russian; monolingual Russian; corpus; spontaneous speech;
intonation phrase; pitch accent; boundary tone

1. Introduction

Speakers of heritage languages (heritage speakers, henceforth HSs) form a unique
group of bilinguals who grow up with a language at home (heritage language, henceforth
HL) that differs from the majority language (language of the larger society, ML) and who
are often more fluent in their ML than in the HL (Polinsky 2018). HSs have been shown
to perform close to monolinguals in some linguistic areas (e.g., good overall comprehen-
sion). Other aspects, however, were found to differ in HSs compared to monolinguals
(e.g., morphosyntax) (Aalberse et al. 2019; Montrul 2016; Polinsky 2018).

Prosody in HLs has so far mostly been investigated in specific linguistic structures,
such as question intonation (Dehé 2018; Zuban et al. 2023) or nuclear contours (Rao 2016),
which have been elicited in experimental settings.

The current article presents a corpus on spoken Russian (RuPro), containing speech
by both monolingually raised speakers in Russia and HSs of Russian in the U.S., repre-
senting speakers of different age groups (adult/adolescent) and genders (male/female)
and containing spontaneous speech in two communicative situations (formal/informal).
The corpus has been annotated for prosody, namely, boundary tones, intonational phrasing,
and types of pitch accent. It thus allows for a quantitative exploration and comparison of
overall intonational features among these speakers. Due to the multilayered structure of
the corpus, connections to parts of speech can be drawn and analyzed. The corpus confirms
earlier impressions on and provides evidence for a higher prosodic density in HSs, i.e., a
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more rapid succession of intonational cues, caused by shorter intonational phrases and
more pitch accents.

The analysis of the RuPro corpus contributes to research on variation due to bilingual-
ism and due to communicative situation. The corpus can further be explored for gender
and age, which remains a topic for further research.

The article is structured as follows: Section 1.1 presents the necessary background
on Russian intonation and attested variation (Section 1.2). It also presents a brief review
of existing corpora of spoken Russian (Section 1.3) and describes in how far the corpus
analyzed here differs from these. Lastly, it reviews previous studies on intonation in HLs
(Section 1.4). Section 2 presents the corpus in detail, with its architecture and annotation.
The guidelines for the prosodic annotation of our data, which follows an AM-like represen-
tation of discrete tonal events over the course of an utterance, are laid out in Section 2.3.
Section 3 presents the analyses and results. The results are summarized and discussed
in Section 4.

1.1. Intonation in Russian

Russian is a stress language, and word-level stress in Russian is claimed to be free:
it can fall on any syllable of the word or any morpheme (e.g., /babočka ’butterfly’, ri/sunok
’drawing’, bara/ban ’drum’; Mołczanow et al. 2013).

Sentence-level intonation plays an important role in Russian due to its flexible word
order and its marking of information structure (e.g., theme/rheme) through prosody, in
addition to lexical or syntactic means. Polar questions are distinguished from declaratives
only by prosodic means (Svetozarova 1998, pp. 268–69).

One influential approach analyzes Russian intonation in terms of seven intonational
categories or so-called “intonational constructions” (intonacionnye konstrukcii, henceforth IKs)
(Bryzgunova 1963, 1980). The IK model primarily had the didactic purpose of teaching
Russian intonation to non-native speakers of Russian. IKs differ with respect to the level
and position of pitch in a syllable, which is important for distinguishing different meanings
of a sentence (e.g., affirmation, wh-question, exclamation). An IK has an obligatory center
(stressed syllable on which the nuclear pitch accent falls) and an optional part/parts that are
located right before or right after the center and can be composed of one or more syllables
(Bryzgunova 1980, pp. 97–101). There are seven IKs that are distinguished by Bryzgunova
(1980). The IKs have a basic neutral meaning and additional modal meanings that express
the personal attitude or emotions of a speaker (e.g., anger, fear, surprise).

Bryzgunova’s (1980) theory received criticism in the literature on Russian intonation.
For instance, Zybatow and Mehlhorn (2000, p. 415) point out that IKs only describe the
local F0 contours, namely, the placement of the nuclear pitch accent and the syllables that
immediately precede and follow it. Thus, it is not possible to describe the intonational
contour of an entire utterance with them.

Other studies on Russian intonation describe the intonation of specific sentence types
and syntactic categories (e.g., interrogatives, exclamations) (e.g., Svetozarova 1998). A typ-
ical intonation contour of an SVO declarative sentence with broad focus has a sequence
of rising and falling pitch accents, with a rising (L+H*) accent on the clause-initial topic
and a falling H+L* nuclear pitch accent on the final constituent, (Jasinskaja 2014, p. 711;
Svetozarova 1998, p. 270; Yokoyama 1987, pp. 182–91). In addition, every content word is
expected to receive an accent, and downstepped accents are expected on content words
following the first one (Jasinskaja 2014, p. 711). In general, content words are typically ac-
cented in monolingual Russian, and function words are not (Svetozarova 1998, pp. 266–67).

In utterances with narrow focus, any word in an utterance can be focused and is
usually marked with an H*+L accent. Prenuclear accents are either rare or absent, and all
constituents that follow the focused one are unaccented (Jasinskaja 2014, pp. 711, 713).

Regarding sentence types other than declaratives, yes-no questions are particularly
interesting, since they do not differ from the declarative sentences in Russian in terms
of their morphosyntax but only in terms of their intonation pattern (e.g., Rathcke 2006a;
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Svetozarova 1998). In non-contrastive SVO yes-no questions, the verb receives a rising
nuclear pitch accent, and other constituents are expected to be deaccented. However, Zuban
et al. (2023) found that monolingual speakers of Russian do not always deaccent subjects
and objects in this context. In addition, the final boundary tone of yes-no questions is
typically low (Igarashi 2008; Rathcke 2006b; Svetozarova 1998).

One of the current approaches to intonation is the Autosegmental-Metrical approach
(Pierrehumbert 1980; Ladd 2008; abbreviated as AM). According to this approach, intona-
tion is analyzed as sequences of discrete intonational events. The emerging pitch contour
can be seen as a transition from one tonal event to the next. There are two main types of
tonal events, namely, pitch accents and edge tones. Pitch accents are prominence-lending
pitch excursions associated with metrically strong syllables. All pitch accents consist of a
single H (high) or L (low) tone or a combination of two tones. In bitonal accents, one of
two tones is central, i.e., it is linked to the stressed syllable and is marked with an asterisk
(H* or L*) (Ladd 2008).

Edge tones are tones “that are associated with the periphery of a prosodic domain”
(Ladd 2008, p. 47). Each edge can be of two types: phrase accents (notated as L-, H-) or
boundary tones (notated as H%, L%). The phrase accent is a tone that appears “after the
nuclear pitch accent and before the boundary tone”. Boundary tones are tones that are
associated with the very end of an intonational phrase (or the very beginning, in some
languages) (Pierrehumbert 1980, p. 84).

The AM model of intonation has not received a lot of attention in research on monolin-
gual Russian. Studies on Russian intonation that have been carried out following the AM
framework present the results of some specific case studies (e.g., Igarashi 2006 on intona-
tion of questions; Rathcke 2006a on differences between yes-no questions and declarative
utterances; Meyer and Mleinek 2006 on pitch accents in yes-no questions; Zuban et al. 2023
on yes-no questions in monolingual and bilingual speakers of Russian). ToRI (Transcription
of Russian Intonation) does not fully follow some tenets of the AM framework, e.g., it
recognizes a middle tone M that is not assumed in the standard AM theory (Odé 2008).

Rathcke (2009, p. 37) summarizes the existing work on Russian intonation in the AM
framework, specifying the frequent nuclear pitch accent types together with the boundary
tones and their meaning. Her overview is given in Table 1.

Table 1. Frequent nuclear F0 contours, their AM analysis and semantic interpretation in Russian
(from Rathcke 2009, p. 37).

Nuclear F0 Contour AM Analysis Interpretation

Falling H+L* L% Declarative non-contrastive statement

H* (probably H*+L) L% Contrastive statement

Rising-falling L*+H L% Yes-no question

Rising L*+H H% Enumeration

Falling-rising H+L* LH% ?question, ?request, ?incompleteness

The summary in Table 1 serves as a starting point for the analysis of Russian intonation
within the AM framework, but it leaves some questions for further clarification, such as the
meaning of the H+L* LH% tune (as indicated by the question marks in Table 1). Also, the
status of monotonal pitch accents is not clear. Although Table 1 postulates the existence
of a monotonal H* accent in monolingual Russian, it is also stated that it is probably a
bitonal H*+L rather than an H* accent. In other work, the H* accent does not form part
of the inventory of Russian intonation. For instance, Odé (2008) proposes the following
inventory of pitch accents in monolingual Russian: H*L, H*H, H*M, L*, HL*, and L*H.
Yokoyama (2001) suggests that there are no monotonal accents in Russian at all, but only
rising and falling accents. Jasinskaja (2014), on the other hand, assumes that monotonal H*
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accents do occur in Russian (e.g., in prenuclear positions or on verbs of SVO utterances
with broad focus).

As for bitonal pitch accents, they are frequent in Russian. Rising pitch accents are
typical at the beginning of a phrase (especially with the SVO order), whereas falling accents
are typical in nuclear position (Comstock 2018; Jasinskaja 2014). Furthermore, combinations
of falling and rising pitch accents are common in Russian, and they are referred to as a
“harmonica pattern” and a “sawtooth pattern” (in the latter, a sequence of rising and falling
accents have a small excursion) (Odé 2008).

1.2. Variation in Russian Intonation

In general, when analyzing intonation in the speech of mono- and bilingual speakers,
variation can be expected due to a variety of reasons, least of which lies in the different
linguistic biographies of the speakers. Sociolinguistic and dialectal variation in prosody
has recently received more attention (see Armstrong et al. 2022) and is also increasingly
being documented for intonation in Russian (see Post 2017 for a motivation), as will be
reviewed in this section.

Socially determined variation has been found by Kachkovskaia et al. (2022) based
on analyses of data from the SibLing corpus. They found that peak alignment in Russian
rise-fall tunes varies with the social factors of age and gender.

Dialectal variation has been attested in an experimental study by Duryagin and
Knyazev (2022) that investigates the phonetic realization of the falling nuclear pitch accent
in Russian (in AM H*L), reported to be used in narrow focus constructions, wh-questions,
and exclamations. Speakers of Northern Standard Russian spoken in urban areas of the
Vologda region tend to align the high turning point significantly later than speakers of
Central Standard Russian from Moscow. Post (2022) documents dialectal differences in polar
question intonation in spontaneous speech in Russian speakers from Moscow and Perm.

Variation due to bilingualism has been reported by Visson (1989) and Andrews (1993)
for heritage speakers (called émigré speakers in these publications). Andrews (1993, p. 162)
reports the “strange intonation” that is noticed in heritage language speakers; Visson
states that they lose “the sharply rising and falling cadences” of Russian (Visson 1989,
p. 186). Andrews (1993) bases his descriptions on interviews with 12 young adults (20 to
34 years old) who were either born in the former Soviet Union and left during early
childhood (between 6 and 12 years old) or were born in the U.S. to Russian-speaking
parents. Most identified themselves as native speakers of both Russian and English.

1.3. Corpus Studies on Russian Intonation

Dobrushina and Sokur (2022) have recently reviewed and categorized existing spoken
corpora for Slavic languages. For Russian, 30 spoken corpora of different varieties have
been reviewed. The authors categorize the spoken corpora according to the type of lect,
namely, “corpora of standard languages (which are spoken mainly in cities and exist in
written as well as in oral form), dialects (spoken mainly in villages and not written), and
bilingual varieties (this includes varieties spoken as L2 by people with a different language
as L1 and all varieties that evolved in a multilingual environment)” (p. 80). Furthermore,
the corpora are differentiated according to type of text or register (p. 82), such as public
and private, prepared and spontaneous texts, and monologues and dialogues.

Following their categorization, the RuPro corpus that we present in this article can
be described as containing data of “standard language” by monolingually raised speakers
of Russian in urban areas as well as data of a bilingual variety, namely, heritage Russian
in the U.S., which evolved in a multilingual environment. It contains spoken data elicited
both in formal and informal communicative situations. For further details, see Section 2.

As for annotations, most spoken corpora reviewed by Dobrushina and Sokur (2022)
contain morphological annotations, whereas syntactic and/or prosodic annotation are
reported to be very rare (p. 86). RuRro is unique in that it contains all three, i.e., morpho-
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logical, syntactic, and prosodic annotations. The corpora of spoken Russian are briefly
reviewed in the following, which also provide prosodic annotations.

CoRuSS (Kachkovskaia et al. 2016; Volskaya and Kachkovskaia 2016) is a corpus of
14 h of Russian spontaneous speech by 60 speakers of three age groups, balanced for
gender. Interactive dialogues on free topics were manually transcribed for their prosody,
differentiating between 13 basic melodic types (largely following the intonational construc-
tions postulated in Bryzgunova 1980, see Section 1.1). The prosodic annotation in CoRuSS
includes phrasing (IPs), prosodic prominence, and tonal events. Annotations were created
based on perceptual impression and acoustic measures.

In Skrelin et al. (2010), the results of prosodic annotations of spontaneous speech in
CoRuSS are compared with prosodic annotations in CORPRES, a prosodically annotated
corpus of Russian Professionally Read Speech of different genres to be used for text-to-
speech synthesis. It contains 60 h of speech from eight speakers (4m, 4f), i.e., up to 7.5 h per
speaker.

SibLing (Kachkovskaia et al. 2020) is a recently created corpus of Russian dialogue
speech, designed for the scientific study of entrainment. It contains 90 dialogues by 100
speakers, playing a card game and a map task. It is balanced for gender and degree of fa-
miliarity of the interlocutors. The prosodic annotations of the corpus include automatically
detected turn boundaries and inter-pausal units. Further prosodic annotations are partially
available (following the approach by Volskaya and Kachkovskaia 2016).

Lastly, the Russian Intonation Corpus (RINCO) (Arkhipov et al. 2012; Kodzasov
et al. 2011) was designed to contain descriptions of prosodic characteristics, such as tones,
loudness, phonation types a.o. for quasi-natural dialog utterances, as well as for a selection
of spontaneous and prepared spoken narrative texts of different genres.

The RuPro presented here provides prosodic annotations relating to phrasing (intona-
tion phrases), pitch accent (PA) type, and boundary tones (BT). The creation of (spoken)
corpora is technically challenging and requires many well-grounded decisions concern-
ing transcription and annotation (see Shadrova et al., forthcoming). More details on the
annotations created for this corpus are provided in Section 2.4.

1.4. Intonation in Heritage Languages

Studies on variation in Russian intonation due to bilingualism were reviewed in
Section 1.2. In the field of HL research, an increasing number of case studies have inves-
tigated intonational features of bilingual heritage speakers, a selection of which will be
revised in this section.

Bullock (2009) found for Pennsylvanian French, a moribund HL in the U.S., that high
pitch accents were used to express focus on clitics. Focus is usually expressed through
syntactic dislocation and phrasing in Standard French. High pitch accents are a common
focus strategy in English though. Her research showed that intonational features typical of
the ML have been transferred to the HL.

Rao (2016) investigated nuclear contours in statement and question intonation in
HSs of Mexican Spanish. For statements, HSs were found to use fewer tunes for different
pragmatic meanings as compared to monolingual speakers. For questions, the nuclear
contours are varied and different from monolingual speakers. Together, the results suggest
that intonation and meaning are linked differently in heritage and monolingual speakers.
Rao (2016) attributes these differences to exposure to diverse forms of intonational input,
either from the input varieties of, e.g., the parents, or from the ML.

Dehé (2018) investigated the intonation of yes-no questions in North American her-
itage Icelandic and compared it to Icelandic spoken in Iceland and to English spoken in
Canada. It was found that HSs of North American heritage Icelandic had a lower percent-
age of falling terminals in Icelandic compared to Icelandic monolinguals and a slightly
lower percentage of rising terminals in yes-no questions in English compared to English
monolinguals. These results give evidence for bidirectional prosodic influence between an
HL and an ML.
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In a cross-generational, inter-familial study, Aziz et al. (2022) followed up on Rao
(2016) and investigated pitch accents, boundary tones, and overall nuclear contour in
yes/no questions in Spanish HSs, with the aim to differentiate parental influence and
influence from the ML. They found evidence that influence can be attested from both,
although differently for the tonal elements investigated.

In an interactional task collecting spontaneous speech, Kim (2023) investigated uptalk
and IP-final deaccenting in HSs Spanish and English. She found that uptalk and IP-final
deaccenting occurred in both HSs’ languages, but that cross-linguistic influence affected
the realization and the frequency of these prosodic phenomena differently. She interprets
the results in that if languages are in competition as they are in bilinguals, phonological
distinctions are kept, whereas phonetic distinctions that do not alter meaning are more
susceptible to be changed to reduce processing costs.

For a heritage setting involving Russian, Comstock (2018) investigated the intonation
by two monolingual Russian-speaking journalists and one HS of Russian in the U.S. in
two different interview situations. Comstock (2018) reports that the HS was similar to
the monolingual interviewers regarding some intonational patterns, e.g., by producing a
comparable number of nuclear H+L* accents or IP-initial rising accents or by producing a
comparable number of one-word IPs. However, the HS also differed from the monolingual
speakers, e.g., by producing monotonal pitch accents and fewer bitonal accents than the
monolingual interviewers (Comstock 2018, pp. 240–65).

A study on the intonation patterns of yes-no questions produced by monolingual
Russian speakers and Russian HSs living in the U.S. and in Germany could not find
evidence for an influence of the ML on the HL (Zuban et al. 2023). However, intonation
patterns still differed between the groups, as HSs generally produced more pitch accents
on syntactic constituents compared to monolinguals.

Thus, previous research on intonation in HLs has provided varied evidence for emerg-
ing differences, which can sometimes be traced back to the mutual influence of a speaker’s
languages. The data from RuPro presented here focus on the distribution of intonational
features across spoken productions.

2. Material and Methods: Corpus
2.1. Data

As the database for our analysis, we used the prosodically annotated corpus of heritage
Russian (RuPro; spoken in the U.S.), which allows us to investigate overall intonational
features and compare them with comparable data from monolingually raised speakers.1

RuPro extends a subcorpus of the RUEG corpus (Wiese et al. 2021), collected and anno-
tated by the collaborative research unit «Emerging Grammars». Naturalistic repertoire data
were elicited by means of presenting participants with a fictional incident. Participants were
instructed to describe a minor car accident, acting out different communicative situations
that covered different modes and settings (spoken/written x formal/informal) (for details
on methodology, see Wiese 2020). The overall corpus contains data from bilingual speakers
of heritage Russian, heritage Greek, and heritage Turkish and majority English and majority
German as well as data from bilingual speakers of heritage German and majority English.
Data by monolingually raised speakers of German, English, Russian, Greek, and Turkish
were elicited to enable comparisons.

Each speaker provided narrations that reported on the accident in a formal commu-
nicative situation (i.e., talking to a policeman or writing a police report) and in an informal
communicative situation (i.e., leaving a voice message to a friend or leaving a written
WhatsApp message to a friend). RuPro contains the data from the spoken communicative
situations (formal/informal).

2.2. Speakers

The RuPro corpus contains the spoken data of 53 HSs of Russian in the U.S. and
40 monolingual Russian speakers. The speakers fall into two age groups, i.e., adolescents



Languages 2024, 9, 2 7 of 24

(14–18 years; 20 monolingually raised, 22 bilingual) and adults (22–35 years; 20 mono-,
31 bilingual). The data of all HSs were gathered in the greater Washington area (Virginia,
Maryland, DC), and the data of monolinguals were collected in Saint Petersburg. The corpus
data of each participant is enriched with extensive metadata on their language background,
socio-economic status, and personality traits.2

HSs providing the data for the corpus were second-generation speakers who were
either born in the U.S. or moved there before the age of five. Nearly all HSs were exposed
to Russian from birth at home. A small number of HSs also learned Russian as a foreign
language in a formal school setting for different periods of time. Some HSs were addition-
ally engaged in activities in Russian (e.g., music lessons, dance classes). Very many HSs
could write in Cyrillic script and reported that they felt like native speakers of Russian.
HSs self-assessed their language skills in understanding, speaking, reading, and writ-
ing Russian on a five-point scale from “very easy”, “easy”, “neither easy nor difficult”,
“difficult”, to “very difficult”. In order to gain information on language input, speakers
further self-assessed how often they conversed in Russian and/or used various media on
a three-point scale from “never”, “sometimes” to “often”.

From the information provided, it emerged that Russian HSs were quite actively
involved with the Russian language, though less so than Russian monolingually raised
speakers.

2.3. Corpus Annotation/Preprocessing

For the original RUEG corpus, all Russian data3 were transcribed, normalized, and an-
notated for part-of-speech (PoS) and communicative unit, the latter being a substitute
unit for sentence that is more easily applicable across production modes (CU, Hughes
et al. 1997; Loban 1976). Many annotations in the corpus have been created manually;
PoS tags and lemmas are manual corrections of automatic annotations created with UDPipe
(Straka et al. 2016) and MyStem analyzer (Segalovich 2003). The annotated corpus data
are stored in two formats, EXMARaLDA (Schmidt and Wörner 2014) for morphological
and lexical annotations as sourced from the original RUEG corpus, and PRAAT (Boersma
and Weenink 2007) for the additional prosodic annotations for RuPro. For the final RuPro
corpus that only features spoken data, both sources are merged using Pepper (Zipser and
Romary 2010), aligning the annotated tokens from the EXMARaLDA and the PRAAT data.
This way, morphological and prosodic information can be combined when querying the
compiled corpus in ANNIS (Krause and Zeldes 2016; Krause 2019).

The prosodic annotations are based on the diplomatic tokenization of the RUEG
corpus, a segmentation into words of the original transcriptions. The diplomatic token
layer is as close to the speaker’s utterance as possible, e.g., disfluencies are represented or
potential grammatical disagreement with a standard grammar is not assimilated. Those to-
kens are aligned with the audio signal using WebMAUS (Kisler et al. 2017; Schiel 1999);
the alignments were manually checked and corrected if necessary. Syllables were manually
annotated for all tokens that carry relevant phonetic events (pitch accents or boundary
tones), providing a partial baseline tokenization for prosodic annotations. The data have
been annotated by two linguistically trained annotators, and three prosodic layers for pitch
accents (see Sections 2.4.1 and 2.4.2) and boundary tones (see Sections 2.4.3 and 2.4.4) were
assigned to the syllable on which they were observed. Intonation phrases were annotated
on a fourth annotation layer, grouping all the speech material into larger units (follow-
ing guidelines in Himmelmann et al. 2018, see below). Intonation phrases are competing
sentential units to CU, which are more useful to phonetic analyses.

2.4. Criteria for Prosodic Annotation

Given that the RuPro corpus on spoken Russian comprises data from both monolingual
and bilingual speakers of Russian, it had to be decided which annotation system to use
for non-standard or bilingual prosody. The well-established system of Bryzgunova (1980),
with its close tie of intonational form and function, did not seem to be suitable, as it is
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debatable whether the same forms are used with the same functions by bilingual speakers.
Decoupling form and function seemed to be mandatory for our work.

The autosegmental-metrical framework to intonation (AM-theory; see Section 1.1)
distinguishes between form and function of tonal events and contours. Research on Russian
intonation that has been carried out in the AM framework investigates the intonation in
specific linguistic structures (e.g., Igarashi 2008 on question intonation, Rathcke 2006a
on yes-no questions and contrastive emphasis). However, in bilingual speech, we cannot
assume a priori that the same inventory exists in both speaker groups.

For bilingual speech, Gut (2009, p. 70) used a modified version of ToBI in her corpus-
based analysis of phonological and phonetic properties of L2 English and German by
speakers with varying L1s. Across all interlanguages, her annotation system is comprised
of 12 different types of pitch accents and eight edge tone combinations.

For our corpus, a phonetic-auditory approach was taken for annotation of both mono-
lingual and heritage speakers’ intonation: pitch accent location, pitch accent type, and
boundary tone were determined based on auditory impression and F0 examination (such as
low and high turning points). A ToBI-style label was assigned that mirrored the phonetic-
auditory impression closest, resulting in the inventory of pitch accents and boundary tones
shown below. The prosodic annotations were carried out by two annotators who are both
speakers of Russian.

2.4.1. Pitch Accent Location

Pitch accent placement was determined auditorily and phonetically. The presence of
a pitch accent was identified by increased duration and higher intensity of the stressed sylla-
ble and further analyzed with regard to the local F0 changes (low and high turning points).

2.4.2. Pitch Accent Type

Six types of pitch accents (L*, H*, L*+H, L+H*, H+L*, and H*+L) and two phrase-
final boundary tones (L%, H%) emerged as relevant in the data. Pitch accent types were
annotated according to the following principles:

• H*: an accent with a high tonal target in the accented syllable without any sharp low
target nearby.

• L*: an accent with a low tonal target in the accented syllable without any sharp high
target nearby.

• H+L*: a falling accent that starts at a high pitch level and falls to a low target in the
accented syllable.

• H*+L: a falling accent with a high target in the accented syllable, followed by the
falling pitch.

• L*+H: a rising accent with a low tonal target in the accented syllable, followed by
a sharp rise to high pitch (the F0 peak is realized after the accented syllable).

• L+H*: a rising accent with a high tonal target in the accented syllable, which is pre-
ceded by a sharp rise from a low target (the F0 peak is realized in the accented syllable).

All H tones could be additionally upstepped (i.e., pitch range is expanded compared
to a preceding high tone, indicated by ˆ) or downstepped (i.e., pitch range is compressed
compared to a preceding high tone, indicated by !). Upstepped and downstepped tones
are considered to constitute one category, whose phonetic realization solely depends on
the tonal context (only occurring when a previous H is present; downstepped if previous
H is higher, upstepped if previous H is lower). Figure 1 exemplifies the pitch accent
types described.
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2.4.3. IP Boundaries

Phonetic IP boundaries were annotated based on prosodic cues, following the annota-
tion guidelines stated in Himmelmann et al. (2018). In their cross-linguistic interrater study,
they provide empirical evidence for their claim that in spontaneous speech, IPs are robustly
identifiable by naive annotators across familiar and unfamiliar languages (in their study,
German and three languages of Indonesia unknown to the annotators). Their method thus
seems particularly suited to be applied to spontaneous monolingual and bilingual speech.

Himmelmann et al. (2018) instructed naive annotators to segment narratives “into se-
quences that are perceivable as a distinct unit by means of a coherent melody” (p. 1 supple-
ment). They further specified that intonation phrase boundaries are typically characterized
by two features (also supplement): “(i) the interruption of the rhythmic delivery by, inter
alia, a pause or final lengthening, and (ii) the disruption of the pitch contour by a jump in
pitch (up or down) between the end of one unit and the beginning of the next”. They specif-
ically point out that in cases when an IP is followed by a hesitation pause and the pitch
stays at the same level afterwards, the material after the hesitation should be included into
the same IP.

2.4.4. Boundary Tones

Final boundary tones were annotated according to the following principles: The label
L% was assigned at a boundary with a low pitch level in the speaker’s range at the end of
an IP. The label H% was assigned at a boundary with a high pitch level in the speaker’s
range at the end of an IP. The H% could be further upstepped or downstepped depending
on a preceding high pitch accent. An upstepped ˆH% represents a higher target at the
boundary than any preceding H-toned pitch. A downstepped !H% represents a high pitch
level at the boundary, which is lower than a preceding H-toned pitch. Figure 2 exemplifies
the boundary tones described.
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2.5. Interrater Agreement

In the initial phase of the prosodic annotation, interrater agreement between the
two annotators was calculated for intonation phrases on a small sample of eight speech
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recordings (2 male, 2 female; 4 formal, 4 informal). The descriptive statistics for the sample
are given in Table 2 by the annotator.

Table 2. Rater measures on subsample.

Heritage Russian (U.S.)

words 3117

annotator 1 2

IPs 519 789

mean length of IP (in words) 6 3.95

Himmelmann et al. (2018, p. 220) found that the mean length of an IP varies from
3.29 to 5.35 words depending on the annotator, with a grand mean of 4.09 words per IP.
The results from our small sample fall within this range and also confirm that differences
depending on annotator exist. A closer look at the individual annotations reveals that
annotators differ rather consistently from each other in their tendency to either assume
more or fewer IPs in a given stretch of speech. Annotator 2 posits more IPs than annotator
1, resulting in shorter IPs on average. Such inter-individual differences have also been
noted in Himmelmann et al. (2018, p. 221).

Table 3 shows the agreement between the two raters on individual speech files as
well as the overall agreement. As the start of the first IP and the end of the last IP in a
narrative always coincide with the first and last words and are thus given by definition,
they were excluded from evaluation. We therefore have to consider 3116 potential IP
boundaries, respectively (one less than the number of words for each subcorpus (and
speech file, respectively)).

Table 3. Interrater agreement (kappa scores).

Heritage Russian (US) κ

USbi51FR formal
informal

0.702
0.593

USbi52MR formal
informal

0.719
0.746

USbi53MR formal
informal

0.638
0.599

USbi54FR formal
informal

0.547
0.382

Overall 0.651

Overall, we obtained a kappa score of 0.65, which represents substantial agreement
according to Landis and Koch (1977).

As will be seen in Section 3.2, the mean length of IPs across the entire RuPro corpus
turns out to be lower, with 2.4 to 3 words per IP. This difference might be due to differences
in elicitation: whereas in Himmelmann et al. (2018) spontaneous productions were elicited
by means of retellings of the Pear Film, which is a six-minute film, the productions in
the RUEG corpus are oral reports on a car accident to a friend and the police via voice
messages, prompted by a 42 seconds’ video. The narrations in RUEG are thus a priori
shorter and contain discourse openings and closings, which will lead to overall shorter
utterances on average.

2.6. Corpus Integration

Next to prosodic annotations, the RuPro subcorpus also contains the annotations from
the original RUEG corpus for the selected speakers, i.e., morphological annotations (lemma,
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PoS, morphological features), annotations on referent introduction, and metadata related
to the speakers represented in the corpus.

In the original RUEG database, their morphological and lexical annotations are based
on a normalization of the diplomatic tokens, whereas the prosodic annotations are based on
syllables. Both normalization and division into syllables reinterpret the diplomatic tokens
in different ways by edition, merge, and subdivision. Thus, the diplomatic tokenization is
the entry point for merging the two sets of annotations. Unfortunately, association between
syllable segmentation and diplomatic text in the prosodic data, on the one hand, and
normalized tokens and diplomatic tokens, on the other hand, are modeled by text coverage
rather than explicit association edges (i.e., as overlapping table cells). This implicit associa-
tion makes mapping normalized tokens and syllables to each other correctly a complex and
expensive task. To avoid this and to fully and automatically merge the two sources without
misrepresenting the data through invalid associations between morphological and prosodic
information, the diplomatic tokens of the prosodic data and the diplomatic tokens of the
RUEG corpus are linked via explicit correspondence edges in a parallel corpus fashion.
This way, prosody can be analyzed incorporating morphological or referential information,
and vice versa (see Sharova et al. accepted for illustration).

3. Analyses and Results

The RuPro subcorpus is used to address research questions on overall intonational
features in the speech of HSs of Russian in the U.S. and monolingually raised Russian
speakers, concerning the tonal inventory of pitch accents and boundary tones and their
frequency, as well as the size of intonational phrases.4

3.1. Tonal Inventory

Prominences representing pitch accents were detected auditorily, and tonal labels were
assigned according to the guidelines stated in Section 2.4.2. The occurrences and frequencies
of pitch accent types that emerged across the two groups are given in Table 4. Note that
upstepped and downstepped tones are grouped together, as they can be considered to
constitute one category whose phonetic realization depends on the tonal context, see also
Section 2.4.2.

Table 4. Number of occurrences of the different PA types across groups.

Pitch Accent Type Overall Heritage
Russian

Monolingual
Russian

H* (and !H*, ˆH*) 5848 3933 1915

L+H* (and L+ˆH*, L+!H*) 2661 1708 953

H+L* (and !H+L*, ˆH+L*) 1325 849 476

L*+H (and L*+!H, L*+ˆH) 1417 741 676

L* 857 635 222

H*+L (and !H*+L, ˆH*+L) 539 352 187

overall number of PAs (above categories) 12,647 8218 4429

word count 20,072 12,652 7420

Table 4 and Figure 3 reveal an overall similar distribution in the types of pitch accents
used by both speaker groups. Thus, contrary to Rao (2016), we do not find evidence for
a reduced inventory in HSs. Despite the attested occurrence of all pitch accent variants
in both groups, however, we cannot exclude systemic differences in the tonal inventories,
given that the labels are based on a phonetic approach. However, individual pitch accents
could be further investigated for their phonetic realization, which is beyond the scope of
the current paper.
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Figure 3. Visualization of the relative distribution of pitch accent types in both speaker groups.

What seems noteworthy considering the literature on Russian prosody is the very
high number of monotonal H* accents across both groups, which have been claimed by
some scholars to not or only rarely occur in Standard Russian (see discussion in Section 1.1).
We attribute this to our phonetic approach to pitch accent annotation and the fact that
we annotated unprepared spontaneous speech as opposed to read and prepared speech.
Intonational variance has been observed across these two speaking styles: De Ruiter (2015)
found for German intonation that speaking mode (i.e., spontaneous versus read speech) was
highly relevant. In spontaneous speech, more pitch accents and less pitch accent variation
could be found in the marking of information status than in read speech. In spontaneous
speech, pitch variation might also be less pronounced, and thus bitonal pitch accents are
less easily detectable. However, the overall high number of bitonal pitch accents across
both groups (44.4% in HSs, 51.8% in monolingual speakers) is still remarkable.

Across the groups, there seem to be slightly more monotonal accents annotated for
HSs (55.6% of all pitch accents in this group are monotonal) than for monolingual speakers
(48.2% of all pitch accents are monotonal). This might be due to a reduction or simplification
of tones in bilingual speakers (see Trudgill 2010, p. 4 for simplification and reduction as
major processes in language contact and language change), or it can be due to other
differences in the intonation system, e.g., related to the size of intonational phrases, which
might lead to increased time pressure to realize tonal targets.

It remains a topic for future research whether mono- versus bitonal accents undergo
language change. A future study would need to look at adolescents and adults to check
for evidence of language change in monolingual Russian. We would expect more mono-
tonal accents in adolescents than in adults if the emergence of monotonal accents was
a recent development.

3.2. Intonation Phrases

IPs were extracted from the data per speaker group and formality in order to find out
whether speaker groups differed in the length of IPs (in words).

Words are defined as units tagged for PoS. Hesitations might have constituted an “IP”,
but IPs containing only hesitations were not annotated for PA placement, PA type, or bound-
ary tone. However, if hesitations were continuously integrated into an IP (see criteria in
Section 2.4.3), they formed part of it. For the analysis, the number of IPs containing the
prosodic labels of boundary tones (BTs) were extracted from the data, thus excluding IPs
only containing hesitations. The results concerning the length of IPs are reported in Table 5
and Figure 4.
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Table 5. Length of IPs across speaker groups by formality.

Number of Words Number of IPs Number of Words/IP

Heritage Russian 12,445 5091 2.46 (std 0.47)
formal 6660 2771 2.42 (std 0.43)

informal 5785 2320 2.51 (std 0.52)

Monolingual Russian 7372 2757 2.77 (std 0.63)
formal 3889 1541 2.55 (std 0.4)

informal 3483 1216 3 (std 0.74)
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In order to test for statistically significant differences between speaker groups and
formality, we ran a linear mixed model in Python with words/IP as the dependent vari-
able and speaker group (HS/monolingual) and formality (formal/informal) as independent
variables, also testing the interaction between the variables of speaker group and formality.
Speaker was added as a random effect. The model revealed a significant effect of formality
(z = 5.97, p < 0.001) and a significant interaction of formality and speaker group (z = −3.52,
p < 0.001). A post-hoc pairwise comparison, using Tukey HSD, revealed a significant
difference between monolingual formal and informal (p < 0.001) and between monolingual
informal and heritage informal (p < 0.001), as shown in Figure 4.

We thus find that IPs are generally shorter in formal communicative situations than in
informal ones. However, only monolingually raised speakers of Russian show a register
effect, in that they produce longer IPs in the informal than in the formal communicative
situation. This is also where the two speaker groups differ: in informal communicative
situations, monolinguals produce longer IPs than HSs. HSs do not show any difference
between formal vs. informal communicative situation. In formal communicative situations,
the two speaker groups do not differ from each other.

Our results on average IP size are roughly in line with the work by Volskaya and
Kachkovskaia (2016), who found the average length of IPs to be 3.58 lexical words,
or 2.31 prosodic words in CoRuSS.

3.3. Pitch Accents
3.3.1. Number of Pitch Accents on Content Words

In a first step, the number of PAs was extracted per speaker group and per formality
and normalized against the overall number of words (i.e., PoS-tagged entities) in order to
see whether the two groups differ in the frequency of use of PAs. If all PoS-tagged entities
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are taken as the basis, PAs on function words, connectors, conjunctions, and interjections
would also be considered. PAs are structurally not expected on these words and might be
a consequence of speech planning or processing issues in unprepared speech.

As we were interested in the question as to whether there is a difference in the fre-
quency of use of structurally licit PAs, i.e., on content words, we reran the calculation with
PAs on content words, i.e., noun, proper noun, adjective, adverb, verb, or numeral and
normalized them by the overall number of words in these categories. The corpus architec-
ture and annotation allowed for the combined query of the co-occurrence of prosodic and
morphosyntactic information. Both analyses yielded similar results, and we only report on
the occurrence of PAs on content words in Table 6.

Table 6. Number of pitch accents on content words across speaker groups by formality.

Number of Content
Words

Number of PA on
Content Words PA/Content Word

Heritage Russian 6760 5682 0.85 (std. 0.069)
formal 3623 3056 0.85 (0.073)

informal 3137 2626 0.84 (0.065)

Monolingual Russian 4274 3287 0.77 (std. 0.089)
formal 2315 1804 0.77 (0.092)

informal 1959 1483 0.75 (0.085)

For statistical modeling, we ran a binomial generalized linear mixed-effects model in
R (R Core Team 2020) using lme4 (Bates et al. 2015), sjPlot (Lüdecke 2020), and tidyverse
(Wickham et al. 2019) packages for data preparation and visualization. The dependent
variable was the presence (1) or absence (0) of a pitch accent on a content word. The inde-
pendent variables were speaker group (HS/monolingual) and formality (formal/informal).
The interaction of speaker group and formality was included. The motivation was to see
whether the group itself had an influence on the occurrence of PAs. or whether it influ-
enced the aforementioned variable together with formality. The independent variables
were contrast-coded as either −0.5 or 0.5. This is essential to allow for analysis of their
interactions. Speaker was added as a random effect.

The model revealed one main effect of speaker group, which is plotted in Figure 5.
Accordingly, HSs produced more PAs on content words than monolingual speakers (z = 6.53,
p < 0.001).

A higher number of PAs has also been found in other studies, referring to speakers or
data in the RUEG corpus. In their work on yes/no questions in heritage and monolingual
Russian, Zuban et al. (2023) found that HSs realize more PAs on subjects and objects as
compared to monolingual speakers. In their work on narrowly focused adjectives, Zerbian
et al. (2022) likewise found that HSs produce more PAs in modified noun phrases.

3.3.2. Number of Pitch Accents on Verbs

Exploiting the annotations of the corpus in different linguistic domains, we further
checked the number of PAs on verbs (“V”) across both speaker groups. Verbs in Russian
frequently receive a PA, possibly more often than in English (e.g., Jasinskaja 2014, p. 711
on PAs on verbs in SVO sentences with broad focus; Zuban et al. 2023 on PAs on verbs
in yes-no questions). Therefore, we were interested to explore whether cross-linguistic
influence shows itself in the frequency of PAs on verbs, being predicted to be lower for HSs.
The results are shown in Table 7.
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Table 7. Number of pitch accents on verbs across speaker groups.

Number of Verbs Number of PAs on
Verbs PAs/Verbs (std)

Heritage Russian 2241 1863 0.84 (0.11)
formal 1159 952 0.83 (0.12)

informal 1082 911 0.85 (0.1)

Monolingual Russian 1355 1036 0.76 (0.13)
formal 723 530 0.73 (0.12)

informal 632 506 0.8 (0.13)

Again, we ran a binomial generalized linear mixed-effects model (for details, see
Section 3.3.1) with the presence (1) or absence (0) of a pitch accent on the verb as the
dependent variable, speaker group (HS/monolingual) and formality (formal/informal) as
independent variables, and an interaction of speaker group and formality. The independent
variables were again contrast-coded. We added speaker as a random effect.

The model revealed two main effects for PA placement on verbs. First, there was
a main effect of speaker group, i.e., HSs produced more PAs on verbs than monolinguals
(z = 3.93, p < 0.001). Second, there was a main effect of formality, i.e., both speaker groups
produced more PAs on verbs in informal communicative situations (z = −2.33, p = 0.02).
The models’ estimates are shown in Figures 6 and 7.

Contrary to predictions, HSs did not show cross-linguistic influence from English by
accenting verbs less often than monolingual speakers. On the contrary, in line with all other
content words, verbs were accented more frequently by HSs than by monolingual speakers.
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3.4. Boundary Tones

Boundary tones were extracted at right IP boundaries. H%, !H%, and ˆH% are grouped
together, as their realization depends on previous tone, as described in Section 2.4.4. Thirty-
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eight utterances were excluded due to mistakes in the labels. Table 8 shows the results per
speaker group.

Table 8. Number of boundary tones across speakers.

H% (!H%, ˆH%, H%) L%

Heritage Russian 2334 (46.4%) 2695 (53.6%)
formal 1295 1420

informal 1039 1275

Monolingual Russian 1304 (48.6%) 1381 (51.4%)
formal 791 717

informal 513 664

Again, we ran a binomial generalized linear mixed-effects model (for more details, see
Section 3.3.1) with the choice of a final boundary tone (H% or L%)5 as the dependent vari-
able and speaker group (HSs/monolinguals) and formality (formal/informal) as independent
variables as well as an interaction of speaker group and formality. The independent variables
were contrast-coded. We added speaker as a random effect.

The model of the final boundary tones revealed one main effect of formality, i.e., both
speaker groups produced more H% in formal communicative situations compared to
informal ones (z = 2.35, p = 0.02). The model estimates are shown in Figure 8.
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Both speaker groups thus did not differ in their frequency of use of boundary tones
(the quantitative study cannot say anything about the meaning with which the boundary
tones were used).

The highly frequent use of H% might be somewhat surprising initially. However,
given that one of the functions of H% is to mark continuation, a high frequency of H% in
narrations is not unexpected. It also needs to be remembered that the annotation of IPs is
based on prosodic and not syntactic information. This means that boundary tones in RuPro
are not only annotated at the end of sentences or clauses but might also occur internally
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within a clause (see Section 2.4.3). But even in syntactically determined intonation phrases,
in a sequence of two clauses A + B, an L% is expected on A only in the case of two main
clauses. In all other instances (main clause followed by embedded clause, embedded
clause followed by main clause, and two embedded clauses following each other), an
H% is expected on A, marking the sentential connection with the following clause. Fully
exploiting the rich annotations of RuPro, we would predict that H% occurs more often
when the punctuation mark “,” follows, whereas L% occurs when the punctuation mark “.”
follows. However, this remains a topic for future research.

The high frequency of H% is mirrored in other studies too. Volskaya and Kachkovskaia
(2016) also found neutral rising (falling) intonation the most frequent. They claim that these
Hs are characteristic of spontaneous speech. Andrews (1993, p. 166) observes that “falling
tones are statistically less frequent in [his] interviews than rising ones”.

4. Discussion
4.1. Summary of the Results

Our analysis of overall intonational features in spontaneous narrations of heritage
speakers and monolingually raised speakers of Russian has brought to light interesting
insights with respect to tonal inventory, the length of intonation phrases, the frequency of
pitch accents, and the frequency of boundary tones.

As for tonal inventory (Section 3.1), it emerges that both HSs and monolingually raised
speakers frequently use a parallel inventory of tones similarly. There seem to be only
slight differences in distribution across groups, with slightly more monotonal pitch accents
in HSs.

As for intonation phrases (Section 3.2), it emerges that formality is a decisive factor
for the length of intonation phrases for monolingual speakers: in informal speech, IPs are
longer. However, no register difference emerges in HSs concerning the length of IPs. In for-
mal communicative situations, HSs and monolingual speakers are similar in producing
shorter IPs.

As for pitch accents (Section 3.3), HSs accent content words more frequently than
monolingually raised speakers.

Lastly, for boundary tones (Section 3.4), we find an equal distribution of H% and L%
boundary tones across both speaker groups.

4.2. Discussion

The RuPro corpus presents spontaneous speech annotated for intonational phrasing,
pitch accent location, pitch accent type, and boundary tone type. It differs from existing
corpora reviewed in Section 1.3 not only by providing comparable data from mono- and
bilingual speakers but also by its rich annotation. Given its multi-layered structure, mor-
phosyntactic and prosodic queries can be posed in tandem (for challenges of such complex
corpora, see Shadrova et al., forthcoming).

The current article not only presents a corpus resource with a huge potential for
future research. Our work also provides empirical insights into general features of Russian
heritage intonation. With its comparative set-up, it provides quantitative evidence against
some of the impressionistic claims made in the literature. Polinsky (2018, pp. 120–21) gave
the high boundary tone as one of the salient prosodic features of Russian HSs. Our study
confirms the frequent use of H% by HSs. At the same time, we show that this is not a
feature unique to HSs, as monolingually raised speakers use it as frequently. Obviously,
further investigations into the functions of the H%s in both speaker groups are necessary.

In the following subsections, we address two overarching topics further, namely, the
relevance of register for intonation and overall prosodic density.

4.2.1. Register Differences in Intonation?

Our results provide mixed results with respect to register differentiation in intonation:
on the one hand, there is an effect of communicative situation (formal/informal) that is
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similar for both speaker groups, namely, more PAs on verbs in informal communicative
situations and more H% in formal communicative situations. The differences in PAs and
H% in HSs might indicate register awareness and are thereby contrary to Comstock (2018)
or studies on other linguistic domains that report register-leveling in HSs (e.g., Alexiadou
et al. 2022; Schroeder et al., forthcoming). However, one might question whether the
intonational differences are a direct phenomenon of register or whether they result from
some other linguistic or non-linguistic differences.

The attested increased frequency of accents on verbs in informal communicative
situations might be a consequence of word order differences across the two communicative
situations. Zuban (2023) investigated the choice of different word orders by HSs of Russian
in the U.S. using the RUEG corpus. One of the findings is a more frequent use of SOV
order in informal situations by HSs and monolinguals. Furthermore, SVO order was found
to be preferred in formal situations by both speaker groups. SOV word order is usually
produced when the subject and the object are both referentially given and when the object
is pronominal. Importantly, in this case, the main prominence is expected to be on the verb
(Kallestinova 2007, p. 113; Dyakonova 2009, p. 56). Thus, register-dependent differences
in word order that lead to differences in accent placement might be responsible for this
observed “register” effect of an intonational feature.

However, the increased use of H% in the formal communicative situations might
indeed be directly due to the formal communicative situation, expressing politeness and/or
floor holding. A closer analysis of the function of the tones is necessary to shed more light
on this.

On the other hand, we find effects that show that HSs do not change their intonation
in different communicative situations. This is the case concerning IP length, where mono-
lingually raised speakers produce shorter IPs in formal speech than in informal speech,
but HSs produce IPs of equal length in both communicative situations. Again, IP length
might not be an intonational feature that directly mirrors register but relates to register
indirectly through differences in processing and planning. If IPs are (also) considered as
planning units, and if formal register and bilingualism are associated with higher pro-
cessing and/or planning costs, then our results of IP length in monolingual and heritage
speakers are fully in line with that. Interestingly, work on filled pauses in the RUEG corpus
has found the same distribution: more filled pauses in HSs across registers and in the
formal communicative situation by monolingual speakers (Boettcher et al. 2023).

4.2.2. Prosodic Density

Our study gives a quantitative measure on the reported higher use of pitch accents
in bilinguals (e.g., Gut 2009; Jilka 2000). The increased use cannot be attributed to cross-
linguistic transfer from the ML English, as English does not necessarily accent every
content word. Instead, accent placement in English also depends on information status and
information structure, and deaccentuation is commonly observed.

Next to an increased number of PAs, our work has also provided evidence for shorter
IPs in HSs in informal communicative situations. Again, this difference cannot be attributed
to cross-linguistic transfer because of language contact with the ML English. First, we
are not aware that IPs in English are shorter than in Russian in informal communica-
tive situations. And second, differences in IP length are also attested for monolingually
raised speakers, namely, across registers. As mentioned above, we assume that they are a
consequence of higher processing and planning in HSs in both communicative situations.

However, by considering these two aspects together (number of PAs and length of
IPs), we can constate a higher prosodic density in HSs’ speech. On the one hand, shorter
IPs lead to a more rapid succession of phrase boundaries, which are signaled by durational
and pitch-related boundary cues (see e.g., Schubö and Zerbian 2023 on German). On the
other hand, due to more PAs, there are more pitch targets to be realized. Together, this
might lead to what has been described as a “harmonica pattern” and a “sawtooth pattern”
(e.g., Odé 2008).
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It might be this higher prosodic density (next to any systemic, semantic, and/or
realizational differences that also exist) that contributes to the perceived overall accent
that HSs show, as evidenced in perception studies (e.g., Kupisch et al. 2014; Polinsky
2018, pp. 118–21). These studies investigated whether an overall impression of accent was
attested in HSs but not the sources of the accent. Syntactic and morphosyntactic cues were
excluded from the sound samples to be rated. Whereas segmental differences might have
contributed, prosodic features such as overall prosodic density might have too.

4.3. Outlook

The specific architecture of the corpus allows for a combination of the investigation
of prosodic and (morpho)syntactic features, as was done for PAs on content words and
on verbs above. It opens the door to other queries such as the distribution of boundary
tones in connection to clause type (main versus embedded) and the functions of H%s
across utterances and speaker groups. One of the limitations of the current study is its
quantitative nature. As a result, it does not address the functional aspects of prosody in
specific contexts. For instance, the pitch accent types whose frequency of occurrence was
presented in Section 3.1 should be further investigated for their phonetic realization, as
previous work on Russian has provided evidence for social variation depending on age
and gender (see Section 1.2). All these topics remain questions for further research.
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Notes
1 The RuPro corpus can be accessed here: https://korpling.org/annis/#_c=UlVFRy1SdVBybw (accessed on 4 December 2023).
2 The questionnaires used by the RUEG group can be found here: https://osf.io/qhupg/ (accessed on 13 December 2023).
3 English, German, Greek, and Turkish data were preprocessed in a comparable way.
4 Files with extracted data and the code used in the analyses can be accessed here: https://osf.io/rfyde/ (accessed on 4 Decem-

ber 2023).
5 Since there are only two final boundary tones in the data, either H% or L%, only one of them was modeled as a dependent

variable via the glmer function. H% was chosen as a dependent variable (the upstepped and downstepped variants of the H%
were included into the category H%).
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Bryzgunova, Elena A. 1963. Praktičeskaja Fonetika i Intonacija Russkogo Jazyka: Posobie Dlja Prepodavatelej, Zanimajuščixsja s Inostrancami
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