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Abstract

This article examines the multidisciplinary domain of computational sociolinguistics (CSLX). A
social network analysis, conducted through a bibliometric approach, is used to explore the
scholarly landscape by employing a series of keyword searches related to '‘Computational
Sociolinguistics'. Computational Sociolinguistics is an emerging field that merges computational
methods, including machine learning and large-scale data analysis, to study the connection
between language usage and social dynamics. It combines the theories of sociolinguistics with
advanced tools and techniques from computational linguistics and computer science. The study
analyzes publications contributing to this research area, focusing on semantic content
analysis. The methodology involves data extraction and processing from the Web of Science
database, followed by semantic similarity assessments and abstract classifications using
sophisticated natural language processing techniques to identify thematic clusters and conduct co-
authorship analysis within the field. The field aims to analyze extensive natural language datasets
to gain insights into language variation, identity, social interaction, and multilingualism, with the
goal of creating new tools for sociolinguists and improving existing computational linguistics
models. Key findings highlight the significant multidisciplinary nature of CSLX, marked by the
integration of computational methods into sociolinguistic research. The study identifies central
topics and collaborative patterns, emphasizing the influence of the computational aspect over the
sociolinguistic one.In conclusion, CSLX is positioned as an emerging field shaped by
technological advancements and the growing complexity of social interactions in computer-
mediated communication.
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Introduction
Sociolinguistics is the study of how language and society are connected, including how language
changes and differs in different social situations. Sociolinguistics reviews look at social factors
that influence how people use language. These social factors includel*!:

e Social status

e Educational level

o Age

e Economic level
e Religion

e Gender

Also, the language people use is affected by situations. This includes who is speaking, how the
language is formed, to whom it's addressed, where it's spoken, when it's used, and what the topic
is. In sociolinguistics, language is not seen just as a structure, but as a social system and part of a
particular culture. Language is the main tool for social interaction in every society, no matter
where or when it happens. Language and social interaction influence each other: language shapes
how people interact, and how people interact shapes languagel?!.

Science has changeda lot because of more digital research data being available.
Along with this, data-driven research and discovery have become more important in many
scientific methods. This has also affected the field of computational linguistics (CL).Human
communication happens both through words and nonverbal signals. Much of computational
linguistics research has focused on understanding the information in language and the structure of
verbal communication. However, Krishnan and Eisenstein (2015) point out that even though
computational linguistics has done well in understanding the informational aspect of language, it
hasn’t done much to understand its social sidet®. Computational linguists are now more interested
in studying language in social situations, partly because there is a lot of social media data
available.

This data can bring new ideas to computational linguistics and open up new methods for studying
textas social data. Textual resources, like other language resources, can show different social
situations. This is because language is used to create online identities and manage social
connectionstl,

There are also some difficulties. For example, language on social media is more casual and
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variesmore, with slang and dialects, compared to language in traditional data sets like scientific
articles or newspapers. A bigger challenge is that the link between social factors and language is
not always clear or strong, while computational linguistics usually focuses on the clearer parts of
language, like meaning and structurel®. This is because the relationship between social factors
and language is symbolic. The language someone chooses can show their social identity and helps
them in conversations, which means speakers can choose how to use their language skills to reach
social goals. This choice is called the agency of speakers, and the words and styles they use can be
seen as a way of expressing themselves socially. Speakers often use specific words or styles to
show who they arel®l. However, due to this agency, social variables no longer have a fundamental
connection with language use. For instance, it may be the case that, on average, female speakers
exhibit ~ certain  linguistic  characteristics more  frequently than  their  male
counterparts. Nonetheless, in particular contexts, females might choose to downplay their female
identity by adjusting their language to sound more masculine. Thus, although this exception
emphasizes rather than contradicts the commonly accepted symbolic link between gender and
language, it implies that it is less reliable to predict how a woman would sound in a randomly
selected context!®. Speaker agency also facilitates creative deviations from conventional language
patterns. Just as any violation of expectations communicates indirect meanings, these creative
deviations can become conventionalized and may serve as a mechanism for language
changel”. Therefore, agency plays a crucial role in explaining the variability and dynamic nature
of language practices, both within individual speakers and across different speakers. This
variation is evident at various levels of expression the choice. Sociolinguistics examines the
mutual influence of society and language on each other. Traditionally, sociolinguists have worked
with spoken data using qualitative and gquantitative methods. Surveys and ethnographic research
have been the primary methods of data collection(®l. The datasets used are often selected and/or
constructed to support controlled statistical analyses and meaningful observations. However, the
resulting datasets are often smaller in size compared to those typically used in the CL
community. The large volumes of data now available from sources such as social media platforms
have offered the opportunity to investigate language variation on a broader scale. The opportunity
for the field of sociolinguistics is to identify questions that this vast but complex data can help
answer. Sociolinguists must also select an appropriate methodology. However, traditional

methods in sociolinguistics require sampling the data downl’).If they instead choose to
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analyzethe data in its original, massive form, they may find themselves open to partnerships that
consider approaches more typical in the field of CL. As more researchers in the CL field seek to
interpret language from a social perspective, an increased awareness of insights from
sociolinguistics could inspire model improvements and potentially lead to performance
gains®!. Recently, various studies have demonstrated that existing NLP tools can be improved by
accounting for linguistic variation due to social factors, and have drawn attention to the fact that
biases in commonly used corpora, such as the Wall Street Journal, cause NLP tools to perform
better on texts written by older peoplel. The rich theory and practice developed by sociolinguists
could influence the CL field in more fundamental ways. The boundaries of communities are often
not as clear-cut as they may appear, and the impact of agency has not been sufficiently considered
in many computational studies. For example, an understanding of linguistic agency can explain
why and when there might be more or less of a problem when making inferences about people
based on their linguistic choices!®. The growing interest in analyzing and modeling the social
dimension of language within CL encourages collaboration between sociolinguistics and CL in
various ways. However, the potential for synergy between the two fields has not been explored
systematically so far (Eisenstein 2013b), and to date there is no comprehensive overview of the
common and complementary aspects of the two fields®l. This article aims to present an integrated
overview of research published in the two communities and to describe the state-of-the-art in the
emerging multidisciplinary field that could be labeled as ‘computational sociolinguistics.” The
intended audiences are CL researchers interested in sociolinguistics and sociolinguists interested
in computational approaches to study language use. We hope to demonstrate that there is enough
substance to warrant the recognition of computational sociolinguistics as an autonomous yet
multidisciplinary research area.Furthermore, we hope to convey that this is the moment to
develop a research agenda for the scholarly community that maintains links with both
sociolinguistics and computational linguisticst®l.

Key Aspects Of Computational Sociolinguistics

* Integration of Disciplines:

This field connects sociolinguistics, which looks at how language works in society, with
computational linguistics and computer science, which offer ways to process and study language
on a large scalel.

eData-Driven Approach:

51
WWW.hjesr.com



It uses huge amounts of data, usually from social media, to find patterns and trends in how people
use language, which show how society changes!l.
*Focus on Social Variables:
Studies look at how things like gender, age, where someone lives, and even social class(found
through jobs or other online information) affect the way people speak®..
*Mutual Enrichment:
Computing techniques help traditional sociolinguistic research by letting scientists study language
on a bigger scale, while knowledge from sociolinguistics helps make better natural language
processing tools and models®.
*Development of Tools and Models:
One main goal is to make tools that help sociolinguists do their work, and to build new statistical
and computer-based models for studying language data that includes social information,
Examples Of Research Questions(®!
% How do variations in language on social media reflect diverse social identities?
% Canracial disparities in language use be automatically detected through police body
camera footage?
% How can large-scale analysis of online data uncover patterns of style shifting in literary
translation?
% What computational methods can be employed to map and analyze the evolution of
research topics in linguistics using bibliometric data?
Goals Of The Field
e To address complex, real-world issuesby integrating diverse perspectives on language and
society.
e To introduce novel methods of modeling and analyzing linguistic data that includes social
context.
e To create new NLP tools grounded ina deeper sociolinguistic insight.
e To enhance the understanding of social dynamics in language use through large-scale, data-
driven strategies.
Types Of Sociolinguistics

There are several types or branches of sociolinguistics. Here are a few prominent ones:
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1. Language Variation and Change: This branch focuses on studying how language varies and
changes in different social groups, regions, and contexts. It aims to understand why and how
certain linguistic features are used and how they can shift over time [°l,

2. Language Attitudes and Ideologies: This area examines people's attitudes, beliefs, and
perceptions towards different languages and language varieties. It explores the social, cultural,
and political factors that shape language ideologies and the implications these attitudes have
for linguistic diversity and policies 2!,

3. Multilingualism: This branch studies the use and acquisition of multiple languagesby
individuals and communities. It examines the dynamics of language contact, code-switching,
and language maintenance among multilingual populations 1,

4. Language Planning and Policy: This branch investigates how language policies are
formulated, implemented, and experienced within societies. It examines issues related to
language choices, standardization, language rights, linguistic discrimination, and language
planning strategies 1.

5. Language and Identity: Language is closely tied to one's identity and group affiliations. This
area of sociolinguistics explores how language use and choice contribute to the construction
and negotiation of personal and social identities ™),

6. Language and Social Interaction: This branch focuses on how language is used in everyday
social interactions. It examines conversational patterns, speech acts, politeness, discourse
analysis, and sociocultural aspects of communication !,

Computational Linguistics

Computational linguistics looks at how computers can understand and work with human

language. This field studies the math and logic behind natural language and creates tools and

methods for computers to process language automatically. In today’s world, computers help us
with language in many ways. For example, smartphones use language to understand what we say,
machine translation helps people speak different languages, and computers can find and
summarize information from large sets of data. Computational linguistics is about developing and
studying the methods that help with these kinds of tasks!*®. These methods can range
fromlooking at basic language topics like how words mean and how sentences are structured, to
more advanced uses like translating languages or checking if statements are true. These methods

use tools like statistics and computer programming, including neural networks and logic-based
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techniques. Computational linguistics helps push forward the development of artificial
intelligence and is a big part of innovation in this areal®!,

Special Features And Characteristics

At Heidelberg University, degree programs in computational linguistics give students hands-on
experience with real-world applications. Students get involved in research at the Institute from the
start of their studies. This practical approach helps them prepare for jobs in industry or for further
research. The program includes required programming classes, software projects, and work
placements. There are many work placement opportunities in the Rhein-Neckar-Region that are
related to computational linguistics. Students can also choose to write their theses with help from
a company or another outside organization!**l, The Institute uses academic assistants in research
projects and includes students in research seminars, allowing them to get involved in research
early. The Institute carries out a wide range of research projects, giving students lots of
opportunities to take part. The Institute also hosts regular lectures by well-known experts on
current topics in computational linguistics. It works with several research institutions in the
area. The Institute has strong links with other departments at the University, especially the
Institute for Computer Science. These connections are even stronger through collaboration with
the interdisciplinary Center for Scientific Computing. There are often lectures and seminars that
cover topics from different fields(*?,

Rationale For A Survey Of Computational Sociolinguistics

The growing interest in examining social phenomena like language usage froma data-driven or
computational standpoint reflects a broader trend in academic priorities. The study of social
phenomena using computational techniques is often termed "computational social science.” The
rising engagement of social scientists with computational methods highlights the increasing

emphasis on interdisciplinary research approaches. Terms like "multidisciplinary,”

"interdisciplinary," "cross-disciplinary,” "transdisciplinary,” and others are used to denote the
shift from traditional single-discipline research formats to collaborative models that embrace
diverse data and methodological frameworks®?!. Despite efforts to standardize terminology,
the use of these labels is often loosely defined and frequently interchanged. Research grounded in
multiple disciplines typically aims to address real-world or complex issues, offer varied
perspectives on a problem, or formulate cross-cutting research questions, among other
objectives. The emergence of research agendas within computational sociolinguistics aligns with
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this trend. We define computational sociolinguistics as the emerging field that merges elements of
sociolinguistics and computer science to explore the relationship between language and society
from a computational viewpoint!®l. This survey article aims to demonstrate the potential of
utilizing large datasets to investigate social dynamics in language use by integrating
advancements in computational linguistics and machine learning with foundational concepts from
sociolinguistics. Our goals in establishing computational sociolinguistics as a distinct research
area include developing tools to assist sociolinguists, creating new statistical methods for
modeling and analyzing data with linguistic content and social context, and refining or
developing natural language processing tools informed by sociolinguistic insights(e.

NLP Applications

In addition to offering new perspectives on language use in social situations, research in
computational sociolinguistics may also influence the development of applications for processing
textual content from social media and other sources. For instance, user profiling tools could
benefit from studies on automatically identifying user characteristics such as gender , age,
geographical location, or affiliations through analysis of their linguistic choices®®. The cases
where interpreting the language used would most benefit from variables such as age and gender
are typically the ones where detecting these variables automatically is most challenging. Despite
these challenges, there are some published proofs of concept that suggest potential value in
moving beyond the typical assumption of homogeneity in language use found in current NLP
tools!*?), For example, incorporating variations in language use across social groups has enhanced
word prediction systems, algorithms for detecting cyberbullying, and sentiment-analysis
tools!*?), Demonstrate that part-of-speech taggers trained on well-known corpora like the English
Penn Treebank perform better on texts written by older authors. They highlight that texts in
various commonly used corpora are drawn from a biased sample of authors in terms of
demographic factors. Moreover, many NLP tools currently assume that input consists of
monolingual text, but this assumption does not hold in all domains. For instance, social media
users may use multiple language varieties within a single message. To automatically process such
texts, NLP tools capable of handling multilingual content are required(**.

Methods For Computational Sociolinguistics

As we talked about, one main aim of this article is to encourage teamwork between

sociolinguistics and other social science areas that study communication, and computational
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linguistics. By looking at how methods from both sociolinguistics and social sciences can work
together, we want to point out two things. First, we believe that sociolinguistics and related fields
can help computational linguistics create better, more useful models for the tasks they
handlel*%l. Second, now is a good time for the computational linguistics community to help
sociolinguistics and social sciences, not just by making tools for sociolinguists, but also by
improving theoretical models in sociolinguistics using computational methods, and by helping
understand how social factors affect language use. In this part, we talk about the challenges facing
the field of computational linguistics. Some of these challenges come from the fact that in
language technology, social science research methods are often not valued or taught*?l. As a
result, there is not much knowledge about approaches that could be useful if they were better
understood and accepted. However, there are already some positive examples of cooperation
happening in related areas like learning analytics. More specifically, in the growing field of
discourse analytics, there are examples showing how these kinds of practices could be applied in
the language technology community as well. When starting to work together across different
fields, it's important to understand the differences in goals and values between the communities,
because these differences shape what is considered valuable in each field, and this in turn impacts
how the fields can support each other. Understanding the range of research approaches used in the
social sciences, including both strong quantitative and strong qualitative methods, and how
computational linguistics relates to these social disciplines, will help us better understand the
specific challenges that need to be addressed to make meaningful exchanges between the
communities possiblel!,

Conclusion

Even though the field of computational linguistics has traditionally focused on understanding and
working with the meaning in language, there's another way to look at language as something that
changes and is shaped by people interacting with each other.From this point of view, some
partsof language are predictable, just like other parts that researchers usually study. However, it's
important to recognize that how people use language plays a big role in how they create their
personal identity, build and keep relationships, and even set the boundaries of groups.The
growing research using data from social media has shown that text can be a valuable source of
information about many different parts of human and social behavior. This new focus on text as

social data and the rise of computational social science are likely to make the field of
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computational linguistics more interested in sociolinguistic topics.In this article, we have
introduced and outlined a research plan for a new area called "Computational Sociolinguistics.”
Our goal has been to provide a complete review of studies in computational linguistics that touch
on sociolinguistic ideas, to show what has already been done, and where there's still more work to
be done. We have also tried to explain how the large-scale data methods used in our field can
support current sociolinguistic research, as well as how sociolinguistics can help us rethink our
methods and ideas.
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