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Abstract

Computational linguistics is one of the achievements of science and technology in
the 21st century. It has the ability to enable machines to understand, analyze and process
human language with the aid of algorithms. Computational linguistics can in advertently
perpetuate cultural stereotypes if not carefully considered in the development of language
processing algorithms and models. It is important for computation al linguists to be aware of
the potential biases in their work and strive to create inclusive and culturally sensitive tools
and resources. Computational ethics, can promote diversity and inclusivity in computational
linguistics, we can help mitigate the impact of cultural stereotypes and contribute to a more
equitable and respectful society. Using a philosophical method of analysis, this study finds
that cultural stereotypes can result from the misrepresentation and misunderstanding of
cultural nuances, privacy violations, and many others. How can these moral issues be
addressed? The study concludes that the implementation of computational ethics in the
development of algorithms which recognize linguistic diversities can promote fairness,
transparency, and respect for human rights.
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Introduction

Technology evolves and influences various aspects of human life, including
communication, privacy, bias, and employment (Osebor, & Onyekpe, 2024). Computational
linguistics (CL), the interdisciplinary field that uses computational methods to process and
analyze natural language, has profound moral implications (Frankenreiter & Livermore,
2020). Understanding these moral dimensions is essential for ensuring the development and
application of computational linguistics in language analysis. One of the primary moral
implications of computational linguistics is cultural stereotyping that is tied to
the marginalization ofless commonly spoken languages in computational analysis
(Mendelsohnet al., 2020).

In many Nigerian schools, cultural stereotyping exists, with the teaching and
learning of major ethnic languages. This will lead to a decline in linguistic diversity and the
extinction of minority languages. The forms of cultural stereotyping include surveillance or
the increase of corporate involvement in deploying sophisticated language processing tools to
monitor conversations, predict behaviors, and profile individuals without their knowledge
(D'Arcy & Bender, 2023).

In Nigeria, government allocates resources for the development of computational
tools (e.g., translation software and speech recognition). These resources are often allocated
to widely spoken languages, such as Igbo, Hausa and Yoruba leaving less common languages
without adequate technological support (Weidingeret al., 2021). This poses significant ethical
challenges regarding the balance between security and individual freedom. The moral
responsibility lies in creating regulations and frameworks that protect individuals from unjust
surveillance while allowing beneficial uses of these technologies (Irabor, & Monday (2021;
Vidgen, & Derczynski, 2020). This is problematic, especially the application of automated
content without moderation, where biased algorithms can unfairly target certain cultural or
ethnic groups, leading to discrimination and to the perpetuation and amplification of bias and
uneven distribution of technology (Vidgen, & Derczynski, 2020 ; Hudley, et al., 2020). This
can exacerbate existing inequalities, as marginalized groups may not benefit from
advancements in language technology. Machine learning models can also be manipulated to
increase cultural stereotypes. This includes the use of trained language models to perpetrate
gender, racial, or cultural biases, which can reproduce these biases in the outputs (Hovy, &
Prabhumoye, 2021). This can lead to unfair or discriminatory outcomes, such as biased hiring
algorithms or biased content moderation systems. This study argues that -ethical
computational linguistics must strive for fairness and inclusivity (Chandrabose &
Chakravarthi, 2021).

Cultural stereotyping has led to the emergence of a deepfake generation, which can
create realistic but fake audio and video content that poses risks concerning misinformation,
fraud, and defamation (Weidinger, et al., 2021). These tools can be used to manipulate public
opinion, interfere with elections, and perpetrate scams, leading to severe societal harm
(Irabor, & Osebor, 2022). Despite these challenges, computational linguistics plays a pivotal
role in shaping the future landscape of technology-driven communication and understanding.
Advancements in computational linguistics have revolutionized natural language processing,
enabling machines to comprehend, generate, and interact with human language at
unprecedented and increasingly interconnected levels. The ability to develop multilingual and
cross-lingual models fosters inclusivity and facilitates seamless communication among
diverse linguistic communities (Norpolatova, 2023).
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Researchers and Al developers have a moral duty to recognize and mitigate biases in
their models (CL) by curating balanced and representative datasets, developing techniques to
detect and correct bias, and continuously evaluating the impact of these technologies on
different demographic groups (Kimera, & Choi, 2024). For example, when training a model
for machine translation, it's essential to ensure that the corpus includes diverse linguistic
variations and cultural expressions. Ensuring fairness is not only a technical challenge but a
moral imperative to promote equality and prevent harm (Karpouzis, 2024). The moral issue
here centers on the societal responsibility to manage cultural stereotyping in work places.
It has led to employment displacement in Nigeria (Kohler, et al., 2019). Additionally,
companies benefiting from cultural stereotyping should consider the broader societal impact
and contribute to the social safety net, ensuring a just transition for those affected by
technological unemployment (Kohler, et al., 2019: Weidinger, et al., 2021). The aim of this
study is to recommend the role of computational ethics in addressing cultural stereotyping in
computational linguistics. The study suggests that policymakers around the world should
implement computational ethics in the development of Al algorithms to enhance cultural
diversity in language analysis.

Methodology

The study presents an in-depth analysis to gain an understanding of computational
linguistics and its moral implications. It addresses the ethical issues of computational
linguistics and the study suggests the adoption and implementation of computational ethics
by policy makers to enhance justice, fairness, equality, and privacy protection in
computational linguistics. To achieve the aforementioned purposes, the study employsa
philosophical method of analysis. Conceptual analysis involves breaking down complex
concepts into simpler components to better understand their meaning and interrelations.
This method will help clarify the use of terms and concepts such as artificial intelligence,
linguistics, computational ethics, and many others in different contexts, ensuring precise
communication and understanding.

Computational linguistics

Computational linguistics emerged in the mid-20th century, motivated by the
practical needs of machine translation during the Cold War era (Gaspari, 2024). Early
pioneers, such as Warren Weaver and Noam Chomsky, laid the groundwork by proposing
models for how languages could be systematically analyzed and processed by machines
(Léon, 2021). Chomsky's generative grammar provided a formal framework that heavily
influenced early computational approaches, emphasizing the rule-based nature of syntax
(Yang et al., 2017).0One of the core philosophical questions in computational linguistics is the
nature of language itself in cultural understanding. Is language a formal system that can be
entirely captured by rules and algorithms, or is it inherently fuzzy and context-dependent?
Early rule-based approaches treated language as a set of formal, syntactic rules that could be
programmed into a computer (Sidorov, 2013). However, this perspective has been challenged
by more recent probabilistic and data-driven models, which suggest that language is better
understood through statistical patterns and large datasets (Himanen et al., 2019).

The debate between formalism and empiricism in computational linguistics mirrors
broader philosophical debates. Formalists argue that the structure of language can be
precisely described by formal grammars and logical systems (Newmeyer, 2000). Empiricists,
on the other hand, argue that language understanding arises from exposure to large amounts
of data and that statistical methods are more effective in capturing the nuances of natural
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language (Chater et al., 2015). Jackendoff developed the theory of conceptual semantics,
which seeks to explain the relationship between linguistic expressions and their meanings
(Jackendoff, 1988). He argues that understanding language requires understanding the
conceptual structures that influence computational approaches to language that seek to
integrate multiple levels of linguistic analysis (Jackendoff, 1996). Alan Turing’s work on
computation and artificial intelligence provided the necessary theoretical background for
understanding and creating language-processing algorithms while the Chinese Room
argument and emphasis on intentionality challenge the field to consider the depth of semantic
understanding beyond mere symbol manipulation (Yang, 2012: Searle, 1982).). Ferdinand de
Saussure’s structuralism emphasizes the relational aspect of language elements, crucial for
developing computational models that deal with syntax and semantics (Seuren, 2015).

Jirgen Habermas’s focus on communicative action and universal pragmatics
underscores the importance of understanding language in context, relevant for dialogue
systems and discourse analysis (Cooke, 1994). Together, these thinkers have shaped the field
of computational linguistics, driving forward the quest to understand and process human
language through computational means. The field of computational linguistics, which
involves the use of computers to process and analyze human language, raises several moral
and ethical implications. These issues, stemming from the potential consequences of
language technology, have led to cultural stereotyping. Addressing these implications
requires employing a computational ethical approach, involving policy, technology design,
and ethical standards.

The Moral Implications of Computational Linguistics

Computational language models can perpetuate harmful stereotypes and biases
present in training data, leading to unfair outcomes, especially related to race, gender, or
nationality (Gallegos et al., 2024). This presents moral concerns about privacy violations, the
potential for unwarranted surveillance, unethical language use, demographic bias in language
use, and political propaganda incorporated in the datasets, among others (Van den Hoven,
2017). Computational algorithms, such as chatbots and recommendation engines, could
manipulate users' choices or beliefs without their full awareness, undermining personal
autonomy (Prunkl, 2024). Issues related to cultural sensitivity and representation may lead to
misrepresentation or misunderstandings and the marginalizing of certain linguistic and
cultural groups. The implication here is that as Al becomes more autonomous, it becomes
difficult to determine who is responsible for mistakes in cultural stereotyping, raising
concerns about accountability for harmful or biased outputs. To address these issues, it is
crucial to adopt computational ethics in the development of Al algorithms
to ensure inclusivity in computational linguistics. This will help promote ethical guidelines of
fairness, transparency, cultural sensitivity, privacy protection, and inclusivity in the
development and use of computational linguistics technologies.

Practical Suggestions for Computational Ethics

Given the rapid pace of technological advancement, it is crucial to consider
computational ethics in the development of Al algorithms to avoid unintended consequences
in language analysis (Anindya & Lusiyani, 2024). Technologies should be developed and
deployed responsibly to prevent the marginalization of the minority languages.
The deployment of computational ethics will address moral imperatives such as fairness,
transparency, and inclusivity in the field of computational linguistics to harness the power of
language technology for the benefit of society while minimizing harm, recognizing that
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different ethnic groups have their languages (Monday, 2020c; Monday, 2020d). In an
automatic text generation model, the computational ethical framework could mandate Al
developers to disclose the origin of training data and algorithms to ensure they are free from
biased or stereotypical content. This would make it easier to track and address problematic
outputs through interdisciplinary dialogue that works together to navigate the ethical
landscape of computational linguistics, ensuring that its advancements contribute positively
to the human condition.

Computational ethics, a subfield of artificial intelligence (AI) addresses the
implementation of ethical decision-making in machines language. As technology systems
become more integrated in language analysis, the ability to make decisions that align with
human values becomes crucial (Gabriel, 2020: Monday, 2020a). It seeks to design,
implement, and evaluate algorithms that can make ethical decisions or assist humans in
making such decisions (Duan, et al., 2019). Computational ethics is concerned with the
principles that govern technology language analysis, focusing on concepts like justice, rights,
and duties to stakeholders (Awad,et al., 2022; Monday,2020b). This includes implementing
safeguards, promoting digital literacy to help people recognize and resist manipulated
content, and working with policymakers to create laws that deter malicious use of these
technologies (Hua, & Jiang, 2024).

Computational ethics has the potential to significantly enhance accessibility and
inclusivity (Dowell et al., 2019). For instance, speech recognition and text-to-speech
technologies can assist people with disabilities, such as those who are visually impaired or
have speech impairments (Zaki, & Ahmed, 2024). Ensuring that these technologies are truly
inclusive and accessible to all is a moral obligation. Developers should focus on creating
tools that accommodate diverse languages, dialects, and accents. This involves recognizing
and addressing the needs of minority language speakers and ensuring that technological
advancements do not further marginalize already disadvantaged groups. For example,
sentiment analysis data or models that wrongly associate certain words with negative
sentiments due to cultural stereotypes should be adjusted by the algorithm to treat all cultural
contexts equally, ensuring that no group is unfairly represented. Computational ethics can be
a powerful force for social good, promoting inclusivity and equal opportunities for all
(Warschauer, 2004). This involves conducting research transparently, sharing findings
openly, and engaging with a diverse range of stakeholders, including ethicists, sociologists,
and representatives from affected communities (Pratt, 2019). Moreover, researchers should
be mindful of the long-term impacts of their work. The precautionary principle, which
advocates for caution in the face of uncertainty, is particularly relevant in computational
linguistics. It ensures the use of technologies in language to predefined ethical rules,
regardless of the outcome. It bases ethical decisions on the outcomes, aiming to maximize
overall good or minimize harm (Anderson, 2008). This approach can be effective but is
limited by the quality and bias of the training data. Systems learn ethical behavior through
trial and error, receiving feedback from their environment. For example, in virtual assistants
or Chabot systems, where cultural context heavily influences language use, ethical guidelines
could ensure that the assistant avoids assuming that stereotypes about how people from
different cultures speak or behave. For instance, it would avoid assuming all speakers of a
particular language have the same mannerisms or preferences. The adoption of computational
ethics could handle complex scenarios but may require extensive training. It is a rule-based
and learning-based method that can leverage the strengths and make clear-cut decisions in
ambiguous situations (Anderson, 2008).
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Ethics can be subjective and culturally dependent, making it challenging to define
universal norms for the use of technologies (Osebor, 2024a). Implementing transparency and
accountability mechanisms can help ensure that decisions made by algorithms are
explainable and can be reviewed by humans. Ensuring that a technology system's ethical
framework is appropriate for diverse contexts is a significant challenge, as Al systems can
inherit biases present in their training data, leading to unfair or discriminatory outcomes
(Schwartz, et al., 2022). Ensuring fairness and mitigating bias is critical, especially in
computational linguistics. Computational ethics must be implemented in data analysis.
The implementation of ethical guidelines specific to CL can help address cultural
stereotyping (Osebor, 2024b).

Conclusion

This study aims to investigate the moral implications of computational linguistics.
The moral implications of computational linguistics are complex and multifaceted, requiring
coordinated efforts across different domains. Implementing computational ethics
would involve robust privacy protections, addressing bias and fairness, mitigating its impact
on employment, combating misinformation, and establishing strong ethical frameworks.
It would help to harness the benefits of language technologies while minimizing their
potential harms. This objective seek to create a balanced that respects individual rights and
promotes societal well-being in computational linguistics.
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