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Abstract. The article explores the specifics, features and directions of adapting
Big Data technologies for modern dialectology within the framework of
machine/computational linguistics. The possibilities of processing multimodal
dialect data, the use of machine learning, NLP and geoinformation technologies
for identifying spatio-temporal linguistic variability are considered. The need
for a hybrid and risk-oriented approach in conditions of turbulence, uncertainty
and systemic risks is substantiated.
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INTRODUCTION.

Modern linguistics in general (and dialectology 1in
particular) 1is undergoing a significant transformation under
the influence of digitalization [1], the development of
artificial intelligence [2], machine learning [3], automated
natural language processing [4] and Big Data technologies
[5]. While traditional dialectology was mainly based on
limited field materials, questionnaires, audio recordings,
transcriptions and local 1linguogeographic studies, the
digital environment forms fundamentally new and BIG DATA
arrays [6], including texts, audio and video materials,
digital <corpora, social media [7]. This creates the
prerequisites for the transition from a predominantly
selective and static study of dialects to a large-scale,
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dynamic and computationally supported analysis of language
variability.

This transformation becomes particularly relevant in the
conditions of modern turbulence, uncertainty and systemic
risks [8]. Migration processes, social mobility,
digitalization of communication, language contacts,
demographic changes, crisis phenomena and transformation of
communicative practices accelerate the change of territorial
and social varieties of language. As a result, traditional
ideas about dialect as a stable territorially localized system
require supplementation with models capable of recording the
dynamics, hybridization, diffusion and gradual disappearance
of individual linguistic features.

In these conditions, Big Data technologies become not
just a tool for storing and processing huge volumes of
linguistic semi-structured and unstructured Big Data [9]
(which continue to grow), but the most important technological
component of modern machine/computational linguistics. Their
application allows combining heterogeneous data sources,
revealing hidden patterns of wvariability, performing
automatic classification and clustering of dialect varieties,
building geolinguistic models and tracking the dynamics of
changes [10]. At the same time, the direct transfer of
universal Big Data technologies to dialectology is impossible
without special adaptation due to the specifics of dialect
material [11]. That's why, the purpose of the article is to
systematically determine the specifics, features and
directions of adaptation of Big Data technologies for modern
dialectology within the framework of machine/computational
linguistics, taking into account the dynamics of turbulence,
uncertainty and systemic risks.

Main Part.

1. Dialect data as a specific object of Big Data
analytics.

The use of Big Data in dialectology is primarily due to
a change in the scale and structure of available language
material. Modern digital communication generates significant
volumes of text, language and multimodal data, potentially
containing dialect features. Unlike traditional
dialectological materials, digital data are characterized not
only by a large volume, but also by a high rate of arrival,

heterogeneity, distribution and varying degrees of
structuring.
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The specificity of dialectological Big Data is determined
by the classic characteristics of Volume, Velocity, Variety,
Veracity and Value, however, each of them acquires a special
meaning in this case. Large volume is associated with the
need to process millions of language units; high speed - with
the constant emergence of new communicative data; diversity
- with a combination of written and oral speech,

transcriptions, audio, video, cartographic and
sociolinguistic information; reliability - with the need to
assess the origin and quality of dialect data; value - with

the possibility of identifying patterns of territorial,
social and temporal language variability.

At the same time, dialect data are fundamentally
heterogeneous. They can contain phonetic, lexical,
morphological, syntactic, semantic and pragmatic features,
and a significant part of dialect characteristics 1is
manifested in speech. Therefore, Big Data in dialectology is
not reduced to the processing of large text corpora. They
should be considered as multimodal and multilayered language
data, in which 1language material is associated with
geographical, social, historical and communicative
parameters.

2. Technological specificity of Big Data 1n modern
computer dialectology.

Adaptation of Big Data to dialectology involves the
formation of a multi-level technological infrastructure. At
the first 1level, data is collected from various sources:
digital corpora, archives, field research, social networks,
user content platforms, audio archives and other digital
resources. At the second level, material cleaning,
normalization, markup and integration are performed. The
third level is associated with the application of methods of
intellectual analysis, machine learning and statistical
modeling. At the fourth level, the results are visualized
using digital maps, graphs, cluster models and interactive
geolinguistic interfaces.

The transition from simple digitization of traditional
dialectological materials to the creation of an intelligent
infrastructure of computer dialectology is becoming
fundamentally important. Such an infrastructure should
provide not only data storage, but also automatic detection
of linguistic features, establishment of correlations between
features, detection of spatial patterns and modeling of their
dynamics.
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The integration of Big Data with technologies of natural
language processing (NLP), automatic speech recognition,
machine translation, computer phonetics, intelligent search
and generative language models is of particular importance.
For dialectology, this opens up the ©possibility of
automatically converting large arrays of linguistic material
into structured data suitable for further quantitative
analysis.

3. Features of adapting machine learning to dialect data.

One of the key features of computational dialectology is
the need to adapt machine learning algorithms to the high
variability of speech material. Universal NLP models are
mainly trained on standardized speech data, therefore they
may not be effective enough in recognizing regional variants,
non-standard spelling, phonetic features and mixed forms of
speech.

To solve this problem, the use of specialized dialect
corpora and transfer learning methods is promising, which
allow adapting pre-trained speech models to specific dialect
varieties. Self-supervised and semi-supervised learning
methods are of additional importance, since in dialectology
the wvolume of unlabeled data usually significantly exceeds
the volume of qualitatively labeled materials.

Machine learning can be used for automatic identification
of dialect features, classification of texts and speech
fragments, determination of the regional affiliation of the
speaker, clustering of speech varieties and prediction of
language changes. In this case, the classification model
should be perceived as the final description of the dialect
system. The resulting algorithmic classes are data models
that require linguistic interpretation and comparison with
dialectological concepts.

The combination of supervised, unsupervised and hybrid
machine learning 1is especially promising. If supervised
learning 1is effective in the presence of labeled corpora,
then clustering and dimensionality reduction methods allow
you to identify previously unobvious groups of linguistic
features. The hybrid approach provides a combination of
automatic detection of patterns with expert interpretation by
a linguist.

4. Geolinguistic and spatial potential of Big Data.

One of the most promising areas is the combination of Big
Data with geoinformation technologies. Traditional
dialectology has long used maps of the distribution of
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linguistic features, but digital technologies allow you to
move from static maps to dynamic spatial models.

The integration of language data with geographic
coordinates, demographic characteristics, migration flows and
social parameters allows us to investigate not only where a
certain linguistic feature is widespread, but also how, why
and at what speed it spreads or disappears.

In this context, dialect can be modeled as a dynamic
spatio-temporal system. Big Data allows us to analyze language
areas as networks of interacting territories and
communicative groups, to identify zones of language contact,
transitional areas and centers of innovation. The study of
dialect continua becomes especially important, where a rigid
division of the language into separate territorial varieties
turns out to be insufficient.

5. Big Data and the study of the dynamics of dialect
changes.

In conditions of social and technological turbulence,
dialectological analysis must take into account the time
factor. Traditional studies often record the state of the
language system in a certain historical or field period. Big
Data allows you to form time series and observe changes in
the frequency, prevalence and interrelationship of dialect
features.

This is especially important for studying the processes
of dialect 1leveling, convergence, divergence, language
contact, hybridization and the disappearance of local
features. Comparing data from different periods can allow you
to determine the directions of language evolution and form
predictive models.

The use of methods of temporal analysis, dynamic
clustering and predictive machine learning is promising. At
the same time, the forecast should not be understood as a
deterministic prediction of the future dialect. Rather, it is
about forming probabilistic scenarios for the development of
linguistic wvariability, taking into account wvarious factors
of uncertainty.

6. Big Data in the context of turbulence, uncertainty and
systemic risks.

Modern dialectology operates under conditions where the
sources of linguistic data themselves are exposed to external
crisis factors. Population migration changes the geography of
linguistic groups; military, economic and social crises

disrupt the continuity of field observations; digital
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communication simultaneously expands the volume of available
data and changes the natural structure of communication.

Therefore, the adaptation of Big Data should include a
risk-aware approach that involves assessing the uncertainty,
incompleteness and possible representational bias of the
data. A large volume of data does not automatically mean their
high scientific representativeness. For example, digital
platforms may predominantly reflect the language of certain
age, social or territorial groups.

Systemic risk arises from technological dependence on
automatic processing algorithms. Language recognition errors,
incorrect normalization of non-standard forms, or excessive
focus on normative language can lead to the loss of precisely
those features that are of greatest value for dialectological
analysis.

Therefore, reliable computer dialectology should be based
on the principle of "automation + linguistic expertise", and
not on the complete replacement of the researcher by the
algorithm.

7. Hybrid 1intellectual model of modern Big Data-
dialectology.

The most promising direction is the formation of a hybrid
intellectual architecture that combines Big Data, machine
learning, NLP, geoinformation technologies, statistical
modeling and expert linguistic knowledge.

In such a model, Big Data provides the scale and diversity
of the material; NLP is responsible for automatic language
processing; machine learning reveals hidden patterns;
geoinformation technologies model spatial distribution;
statistical and probabilistic methods assess the stability of
the identified dependencies; an expert linguist provides
interpretation and verification of the results.

It is fundamentally important that such a system should
be adaptive, that is, able to take into account the emergence
of new language data, changes in communicative practices and
the transformation of dialect systems themselves. In the case
of turbulence, this is a transition from a static model of
dialectological description to a dynamic system of continuous
knowledge updating.

In the future, it 1s possible to create intelligent
dialectological platforms capable of automatically
collecting, structuring, classifying, and mapping new data,
identifying new linguistic features, and forming hypotheses

about the directions of language evolution. The final
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scientific interpretation should remain the result of the
interaction of computational methods and professional
linguistic expertise.

Conclusions.

The analysis shows that Big Data technologies form
fundamentally new opportunities for modern dialectology,
translating it from a predominantly local and selective study
of language varieties to a large-scale, dynamic and
intellectually supported analysis of language variability.
The specificity of dialectological Big Data is determined not
only by its volume, but primarily by multimodality, spatio-
temporal structure, heterogeneity, incompleteness and high
dependence on the socio-cultural context.

The adaptation of Big Data to dialectology requires the
integration of natural language processing technologies,
machine learning, automatic speech recognition, geographic
information systems, statistical and spatio-temporal
modeling. Hybrid methods that combine automatic pattern
detection with expert linguistic interpretation are of
particular importance.

In conditions of turbulence, uncertainty and systemic
risks, the quality, representativeness, origin and stability
of data are of particular importance. Therefore, a promising
computer dialectology should take into account not only the
technological efficiency of Big Data, but also the risks of
algorithmic errors, digital elimination, loss of non-standard
language forms and insufficient representativeness of
individual digital sources.

Thus, Big Data should be considered not Jjust as a tool
for processing large arrays of dialect material, but the basis
for the formation of a new intellectual infrastructure of
modern dialectology. Its further development is associated
with the creation of adaptive and hybrid information and
analytical systems capable of simultaneously taking into
account linguistic, geographical, social and temporal
variability. This opens up the prospects for the beginning of
dynamic computer dialectology, in which machine methods and
expert knowledge form a single research system.
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