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Abstract
There are millions of multilingual speakers who speak more than one language and mix
them in daily communication around the world. However, current speech and language
technologies are built with monolingual assumptions ignoring the variation (e.g., social, lin-
guistic and cultural) among different types of speakers/users and there is a lack of multilin-
gual andmixed language data to build speech technologies in Europe. This leads to language
inequalities according to the strategic agenda of ELE especially for low resource languages.
To fill this gap, this project focuses on collecting and transcribing multilingual and mixed
language spoken data focusing on a bilingual/multilingual community in Belgium. In addi-
tion, we provide some recommendations about data collection and transcription for other
low resource languages based on the challenges and solutions we have encountered in this
project.

1 Introduction
Multilingualism is widely spread among millions of speakers/users around the world (e.g.,
Europe, South East Asia, Africa, South America) and it refers to speaking more than one
language/dialect on a daily basis and/or mixing them (Doğruöz et al., 2021; Sridhar, 2002;
Treffers-Daller, 2009; Herkenrath, 2012). However, most speech technologies are currently
built with monolingual assumptions and they are not able to handle multilingual andmixed
language communication (Doğruöz and Sitaram, 2022). Speech data representing multilin-
gual speakers and/or mixed languages/dialects in Europe are largely missing. In accordance
with the language equality principles of the strategic agenda of ELE, this study focuses on col-
lecting conversational and mixed language data from an immigrant community in Belgium
which is a multilingual country with three official languages (i.e., Dutch, French, German).
Dutch (also referred as ”Flemish”) is spoken in the Flanders region and Brussels. Although
English is not an official language, it is widely spoken as well. In addition, there are also lan-
guages (e.g., Turkish, Arabic) spoken by the immigrant communities. Although there is some
earlier research on Turkish-Dutch bilingualism in the Netherlands (Doğruöz and Backus,
2009), these data sets do not represent the multilingual communication for similar com-
munities in the Belgian context since there are also dialectal differences (e.g., vocabulary,
intonation, grammar) between Dutch spoken in Belgium and the Netherlands. Therefore,
there is a need for new speech data collection. Turkish community is estimated to be around
300,000 in Belgium and it is one of the largest immigrant communities with more than 60
years of immigration history. Similar to other multilingual immigrant contexts around the
world, younger generations of the community growup bilingually (Turkish andDutch simul-
taneously) and make use of English in their daily lives as well. So far, speech data regarding
the multilingual language use among the members of this immigrant community is lacking.
To fill this gap, this project focuses on collecting and transcribing multilingual (i.e. Turkish,
Dutch and English) conversational data in this context.

2 Data
This project focused onmultilingual and spokendata collection inBelgium focusing onTurkish-
Dutch bilinguals who also made use of English words and/or phrases in some parts of the
conversations. The data was collected through an audio recorder and it involves natural
conversations between bilingual speakers in pairs. In total, there are 10 recordings (approx.
1 hour each) between 20 participants (between the ages of 18-35). All the participants were
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compensated for their participation in the project based on the regulations of the host in-
stitute. Considering the limited time frame for this project, it was not possible to conduct a
language proficiency test to measure the language skills of the participants in detail. More-
over, both Polinsky (2018) Doğruöz (2022) report challenges and drawbacks about conduct-
ing proficiency tests for heritage language speakers in immigrant contexts. Instead of the
proficiency test, all the participants in this project reported the languages they speak briefly
in a survey. In general, they were all born into immigrant families in Belgium and grew
up bilingually (Turkish-Dutch) starting from an early age onwards. Table (1) presents the
number of words per recorded conversations between the participants for this data set.

Conversations Word Counts
1 7346
2 6535
3 7637
4 4285
5 8646
6 5975
7 7671
8 7131
9 8772
10 9180

Total 73178

Table 1: Speech Data Set and Word Counts

3 Methodology
Before starting the project, it was necessary to apply for an internal ethical approval at the
host institute and we followed their recommendations throughout the project in terms of
data collection and GDPR regulations. To reach out to the target population, multilingual
student assistants who were active in the community were hired. In the meanwhile, a short
survey was developed to collect brief background information (e.g., languages, age) about
the speakers who will participate in the data collection. Upon hiring the student assistants,
they were given trainings about the data collection procedures and how to use the audio
recording devices. The participants were approached through the networks of the student
assistants and snowball sampling method. During the data collection, the speakers were
instructed to converse freely without any topic limitations to achieve natural andmixed lan-
guage conversations as they occur in real life. Since there are no automatic tools available to
transcribe the mixed language communication in this data set, we opted for a manual tran-
scriptionmethod. After searching for the best transcription tool, we decided on ELANwhich
fits the purposes of this project better. The student assistants received a training about how
to use this tool for transcription purposes. Based on the earlier experiences of the researcher,
there are differences in the spoken and written language conventions. In addition, mixed
language use creates extra difficulties for novice transcribers (e.g. the student assistants in
this project). In order to minimize these difficulties, we held regular meetings with the tran-
scribers for training purposes and also sharing the updates with respect to the commonly
encountered challenges and solutions. To protect the privacy of the speakers, a first iter-
ation for the pseudonymization of the sensitive information (e.g., NERs) in the transcribed
data has also been performed manually. If necessary, additional measures will be taken to
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protect the privacy of the participants as well.

4 Challenges & (possible) Solutions
Although collecting and analyzing language data (especially spoken data) is needed and val-
ued in low resource andmultilingual settings, there are also multiple challenges which need
to be tackled. First, and perhaps most important challenge is to reach out to the commu-
nity members to participate in the project. This becomes especially challenging when the
researchers do not have a social network within the designated community. Hiring stu-
dent assistants and/or local members of the community are viable options to overcome this
challenge. Second, any type of data collection project (but especially spoken data) has to be
screened through multiple committees (e.g, Ethical committees) in most academic host in-
stitutions (in Europe). In addition, there are multiple procedures to be followed to secure
the privacy of the participants and the collected data. It takes time to learn about these pro-
cedures and follow their timelines (e.g. some committees meet only once a month) which
becomes challenging for a short term ELE project. Although there are similarities between
the regulations for data collection and preservation across different host institutions in Eu-
rope, there are also differences in terms of the procedures and timelines. In other words,
it is not easy to come up with a standard guideline to speed up these procedures for each
and every ELE project. Instead, it is highly recommended to get informed with the inter-
nal procedures of the host institution about the data collection and preservation in a timely
manner to prevent delays if/when the ELE project is granted. Ideally, it is useful to collect
language data from diverse sets of participants (with different backgrounds) to understand
the language use across different communities/populations. However, collecting data from
different populations (e.g. under 18 or above 65) may require different official procedures
and regulations. Considering the limited time frame of the project, it is more feasible to re-
strict the project to the target groupswho are easier to reach out both in terms of networking
and following the related official procedures for data collection. Since there are no available
tools for the automatic transcription of the data set in this project, manual transcription was
necessary. However, finding skilled transcribers in low resource language contexts is not
always easy. As mentioned by Polinsky (2018); Doğruöz (2022), heritage speakers may grow
up bilingually but it does not mean that all aspects of their language skills (e.g. speaking
vs. writing) are at the same level. While conducting a similar project in other low resource
language settings, it is recommended to provide regular trainings for the data collectors and
transcribers about the task in hand to prevent further complications. Morphemes of aggluti-
native languages (e.g., Turkish) may undergo reduction (e.g., tense or personmarkers on the
verb) in conversational contexts and these reductions reflect the linguistic diversity and so-
ciolinguistic variation in terms of the participants, context and medium of communication.
However, transcribing the data as it is spoken in daily communication creates challenges for
follow-up computational tasks (e.g., POS) since most tools which are available in these lan-
guages are developed and trained using written and standard language data (Nguyen et al.,
2016). To overcome this challenge, we transcribed the collected data using standard lan-
guage but also provided layers of explanations and comments to indicate spoken language
conventions when necessary. Table (2) summarizes these challenges and potential solutions
in this project with the goal of providing insights for the next ELE cohort.
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Challenges Solutions

Lack of Community Network Hiring student assistants from the same
community

Multiple and Lengthy procedures for Data
collection and preservation

Start with the official procedures very early
to prevent delays

Different procedures for different types of
data collection

Focus on one type of data within the limited
period of time

Challenges for automatic transcription of
mixed language data Manual transcription

Challenges for transcription in low
resource settings

Trainings and regular meetings with the
transcribers

Spoken vs. Written language conventions
for Transcription If possible, provide both (with extra layers)

Table 2: Challenges and Solutions for Multilingual Data Collection

5 Summary and Conclusions
Current speech technologies are built considering the needs and preferences of the groups of
speakers communicating in the standard language and/or dialect. This assumption ignores
the inherent sociolinguistic variation within the same language (e.g., different dialects, vari-
ation across speakers with different social and linguistic backgrounds) and the mixed lan-
guage communication. As a result, the needs and preferences of underrepresented commu-
nities and their members (especially for languages which are low resourced and/or mixed)
are notmet. This project has aimed to fill this gap by collecting a conversational data set from
the adult (+18) and bilingual speakers who are bilingual in Turkish and Dutch in Belgium.
Although the duration of the project was limited and there were many challenges along the
way, the project has achieved its goals successfully in terms of data collection, transcription
and promotion (both the project and ELE) in international scientific venues. We hope the
challenges and (potential) solutions provided in this study could also serve other researchers
well and research teams who are planning to apply for the ELE competition in the future.
In addition, new data sets for the same community could be also collected from different
speaker groups to measure the similarities and differences between language use in the cur-
rent data set.
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