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Abstract. Modern computational linguistics is a field that combines linguistics 

and computer science, focusing on the development of algorithms and technologies 

for natural language processing (NLP). It allows you to automate the analysis of 

texts, which opens up new opportunities for the study of linguistic phenomena, 

learning and interactive systems. Modern computational linguistics is an important 

field that combines linguistic research with technological innovation. Through 

the use of machine learning, NLP and big data analysis, she opens new horizons 

for the study of language, literature and culture. Despite challenges related to 

data quality and context, the potential of computational linguistics continues to 

grow, making significant contributions to scientific research and practical 

applications.  
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Mathematical linguistics is an interdisciplinary field 

that combines linguistics, mathematics, and computer science. 

She studies the formal structures of language, models language 

phenomena using mathematical tools, and develops algorithms 

for processing and analyzing large language data to train LLM 

[1, 2]. 

It should be noted separately that the combination of Big 

Data and machine linguistics are important components of 

modern innovative philological research in the field of 

natural language processing (NLP) and textual information 

analysis. With the growth of available text data, such as 

publications, social media, news and other resources, there 

is a need for new approaches and technologies for their 

processing and analysis [2, 3, 4, 5]. 

The author also emphasizes that data mining and 

computational linguistics are closely related fields that 

focus on the analysis of large volumes of data, including 

textual information. Both disciplines use algorithms and 

statistical methods to identify patterns and useful 

information, but their main goals and approaches differ [6, 
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7, 8, 9, 10]. 

Considering the above, machine learning [11, 12, 13, 14] 

and computational linguistics are closely related disciplines 

that are actively used for analysis, modeling and processing 

of natural language. Both fields contribute to the development 

of technologies that allow computers to understand and 

generate human language. 

Modern computational linguistics is a field that combines 

linguistics and computer science, focusing on the development 

of algorithms and technologies for natural language 

processing (NLP). It allows you to automate the analysis of 

texts, which opens up new opportunities for the study of 

linguistic phenomena, learning and interactive systems. 

1. Main directions of computational linguistics 

Computational linguistics encompasses several key areas: 

Natural Language Processing (NLP): Automation of 

processes involved in understanding, generating and 

processing human language. Basic tasks include morphological 

analysis, syntactic parsing, semantic analysis, and pragmatic 

analysis. 

Machine translation: development of systems that 

automatically translate texts from one language to another. 

Modern methods are based on neural networks, which ensure 

high quality translation. 

Sentiment Analysis: detection of the emotional tonality 

of texts (positive, negative or neutral). This direction is 

actively used in marketing and sociological research. 

Text classification: automatic assignment of texts to 

certain categories or genres. Used to organize information, 

for example, in libraries or news resources. 

Text generation: creation of new texts based on given 

parameters. This can include automatic news writing, poetry 

creation, or even code generation. 

2. Methods and technologies 

Modern computational linguistics uses a variety of 

methods: 

Machine learning: algorithms that learn from data that 

allow systems to automatically improve their performance. 

Deep learning methods, in particular neural networks, are 

particularly popular [15, 16]. 

Statistical methods: statistical analysis of textual data 

that helps identify patterns and relationships between words 

and structures. 

Semantic networks and ontologies: structures representing 
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knowledge about objects and their relationships are used to 

improve understanding of context. 

Use of big data: analysis of huge volumes of textual data, 

which allows to identify new trends, changes in language and 

literature. 

3. Examples of the application of computational 

linguistics 

Automated translation systems: such as Google Translate, 

which use neural networks to improve translation quality. 

Virtual assistants: Siri, Alexa and others that apply NLP 

to understand user requests and provide answers. 

Social Media Analysis: Exploring sentiment and reactions 

to events through analysis of comments and posts on social 

media. 

Researching Language Change: Using Computational 

Linguistics to Analyze Language Change Over Time Based on 

Large Text Corpora. 

4. Advantages and challenges 

Advantages: 

Speed and efficiency: automated systems can process huge 

volumes of texts in a short time. 

Deep analysis: modern methods make it possible to detect 

complex semantic and stylistic patterns. 

Real-time application: Computational linguistics is 

actively used in online systems and services. 

Challenges: 

The need for large amounts of data: training models 

requires large and high-quality text corpora. 

Contextual problems: difficulty understanding the context 

and ambiguity of words. 

Ethical issues: processing of personal data and privacy 

issues in text analysis. 

Big data and machine linguistics are key elements of 

modern research in the field of natural language processing. 

They contribute to the development of new technologies that 

allow deeper analysis of language phenomena, providing new 

opportunities for scientific research, business and society 

as a whole. 

Data mining and machine linguistics are key elements in 

modern textual information analysis. They provide powerful 

tools for automating natural language processing and 

discovering valuable patterns in large volumes of data. This, 

in turn, promotes the development of new technologies that 

can have a significant impact on various fields, including 
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marketing, sociology, linguistics and computer science. 

Machine learning and computational linguistics play a key 

role in the development of modern natural language processing 

technologies. Their combination makes it possible to create 

effective tools for the analysis of textual data, which opens 

up new opportunities for scientific research, business and 

society as a whole. 

Modern computational linguistics is an important field 

that combines linguistic research with technological 

innovation. Through the use of machine learning, NLP and big 

data analysis, she opens new horizons for the study of 

language, literature and culture. Despite challenges related 

to data quality and context, the potential of computational 

linguistics continues to grow, making significant 

contributions to scientific research and practical 

applications. 

 

References: 
[1] Goncharenko, S., & Krasniuk, S. (2024). Innovative architecture of 

large language models. In Лінгвістичні та методологічні аспекти 

викладання іноземних мов професійного спрямування. Національний 

авіаційний університет. 

[2] Krasniuk, S., & Goncharenko, S. (2024). Ethics of using large 

language models in machine linguistics. Лінгвістичні та методологічні 

аспекти викладання іноземних мов професійного спрямування. 

Національний авіаційний університет. 

[3] Науменко , М. (2024). Аналіз та аналітика великих даних в маркетингу 

та торгівлі конкурентного підприємства. Grail of Science, (40), 117–

128. https://doi.org/10.36074/grail-of-science.07.06.2024.013 

[4] Maxim Krasnyuk, Dmytro Elishys (2024). Perspectives and problems of 

big data analysis & analytics for effective marketing of tourism 

industry. Science and technology today, #4 (32) 2024. pp. 833-857  

[5] Maxim Krasnyuk, Svitlana Nevmerzhytska, Tetiana Tsalko. (2024). 

Processing, analysis & analytics of big data for the innovative 

management. Grail of Science, #38, April 2024. pp. 75-83. 

https://www.journal-grail.science/issue38.pdf 

[6] Krasnyuk M., Krasnuik I. Big data analysis and analytics for 

marketing and retail. Штучний інтелект у науці та освіті: збірник 

тез Міжнародної наукової конференції (AISE) (1-2.03.2024 р.), Київ, 

2024. 

[7] Науменко, М. (2024). Інтелектуальний аналіз бізнесових даних як 

фактор посилення конкурентної позиції підприємства. Успіхи і 

досягнення у науці, 2024, 5 (5). https://doi.org/10.52058/3041-1254-

2024-5(5)-746-762 

[8] Krasnyuk M.T., Hrashchenko I.S., Kustarovskiy O.D., Krasniuk S.O. 

(2018) Methodology of effective application of Big Data and Data 

Mining technologies as an important anti-crisis component of the 

complex policy of logistic business optimization. Economies’ 

Horizons. 2018. No. 3(6). pp. 121–136  



 
 
 

 

PHILOLOGY AND LINGUISTICS 

133 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International 
Scientific and Practical Conference  
«Experimental and Theoretical  
Research in Modern Science»  
 

(October 16-18, 2024).  
Toronto, Canada 
 
 

 
 

No 
220 

[9] Kulynych Y., Krasnyuk M., Krasniuk S. Knowledge discovery and data 

mining of structured and unstructured business data: problems and 

prospects of implementation and adaptation in crisis conditions. 

Grail of Science. 2022. (12-13). pp. 63-70.  

[10] Краснюк Світлана. (2024) Data Science у освітньому менеджменті // 
Діалог культур у Європейському освітньому просторі [Електронний 

ресурс] : Матеріали ІV Міжнародної конференції, м. Київ, 10 травня 

2024р. Київський національний університет технологій та дизайну / 

упор. С. Є. Дворянчикова. – К. : КНУТД, 2024. – С. 119-124. 

[11] Tetiana Tsalko, Svitlana Nevmerzhytska, Svitlana Krasniuk, Svitlana 
Goncharenko, Liubymova Natalia «Features, problems and prospects of 

data mining and data science application in educational management» 

// Bulletin of Science and Education, № 5(23), 2024. pp.637-657 

[12] Науменко, М. (2024). Ефективне застосування класичних алгоритмів 

машинного навчання при прийнятті адаптивних управлінських рішень. 

Наукові перспективи, 2024, #5 (47). https://doi.org/10.52058/2708-

7530-2024-5(47)-855-875 

[13] Krasnyuk M., Krasniuk S. Modern practice of machine learning in the 
aviation transport industry. ΛΌГOΣ. 2021.  

[14] Krasnyuk M., Krasniuk S. Comparative characteristics of machine 

learning for predicative financial modelling. ΛΌГOΣ. 2020. P. 55-57.  

[15] Krasnyuk M., Tkalenko A., Krasniuk S. Results of analysis of machine 
learning practice for training effective model of bankruptcy 

forecasting in emerging markets. ΛΌГOΣ. 2021. 

[16] Науменко, М. (2024). Оптимальне використання алгоритмів глибокого 
машинного навчання в ефективному управлінні підприємством. Успіхи і 

досягнення у науці, 2024, #4 (4). https://doi.org/10.52058/3041-

1254-2024-4(4)-776-794 

[17] Maxim Krasnyuk, Svitlana Krasniuk, Svitlana Goncharenko, Liudmyla 
Roienko, Vitalina Denysenko, Liubymova Natalia. Features, problems 

and prospects of the application of deep machine learning in 

linguistics // Bulletin of Science and Education, № 11(17), 2023. 

pp.19-34. 

http://perspectives.pp.ua/index.php/vno/article/view/7746/7791 

  


