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MODERN DATA MINING IN PHILOLOGY 
 

Introduction. 

Modern data mining is a set of methods and technologies for automated 

detection of hidden patterns, trends, and relationships in large data sets [1, 2, 3]. It 

combines elements of statistics, machine learning, artificial intelligence, and 

databases to analyze data from various fields — from business to medicine, from 

finance to hydrocarbon extraction, etc. [4]. 

Machine learning as a component of data mining is an important component 

for analyzing large volumes of data and identifying hidden patterns, connections and 

knowledge [5, 6, 7]. Machine learning (ML) and Data Mining have a common  

goal — automatically finding valuable information (regularities, patterns) from data 

sets [8, 9], however, machine learning is part of the data mining process, responsible 

for building models and algorithms that allow making predictions, classification and 

other tasks [10]. Machine learning is a powerful tool in data mining, helping to 

automatically find patterns and trends in large data sets [11, 12, 13]. This allows 

business and academics to improve the decision-making process, increase the 

efficiency of operations and find new knowledge that was not available with 

traditional methods of analysis. 

Considering the direction of the author's experience and author's research, it is 

also worth highlighting such a direction of data mining as Educational Data Mining 

(EDM) — it is the use of data analysis methods to study educational processes, 

identify patterns and improve educational results. It helps educational institutions 

analyze student behavior, identify problems in educational processes, and make 

decisions based on data to improve the quality of education [14, 15]. 
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The Main Part. 

Data Mining in philology is the application of methods and algorithms for the 

automatic analysis of large volumes of textual information in order to identify new 

patterns, trends and gain knowledge from textual data [16]. In philological research, 

this tool is becoming increasingly popular due to its ability to analyze large arrays 

of texts, literary works, language corpora, etc. Key aspects of the use of data mining 

in philology are discussed below: 

1. Corpus linguistics 

- Analysis of large text corpora: Data mining helps in the automated analysis 

of large language corpora, which can contain millions of words and thousands of 

texts from different authors, genres and eras. Using clustering algorithms, frequency 

analysis, phrase search, it is possible to investigate language features and trends in 

literature. 

- Statistical analysis of linguistic phenomena: Data mining algorithms allow to 

analyze the frequency of use of words, grammatical constructions, semantic 

structures in different languages or texts, which helps to study changes in language 

and stylistics. 

2. Stylometry 

- Identification of authorship: Data mining helps to analyze the stylistic 

features of the text, such as the length of sentences, frequency of word usage, 

syntactic constructions, rhythm, which allows to draw conclusions about the 

authorship of the texts. For example, the analysis of literary works can help establish 

who is the author of anonymous or controversial works. 

- Comparative analysis of style: Stylometry also allows you to compare the 

styles of different authors or to determine the changes in the style of one author 

during his creative journey, using machine learning to classify texts according to 

stylistic features. 

3. Analysis of topics and semantics 

- Topic Modeling: Topic modeling algorithms such as Latent Dirichlet 

Allocation (LDA) are used to automatically detect topics in large text arrays. It helps 

to identify the main themes discussed in certain texts or genres and their 

relationships. 

- Semantic analysis: Data mining allows defining lexical fields, analyzing 

semantic connections between words and phrases, which can be useful for in-depth 

analysis of the content of literary works or scientific texts. 

4. Sentiment analysis 

- Mood analysis in literature: Data mining helps to analyze the emotional 

coloring of the text, revealing positive, negative or neutral moods in literary works. 
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This allows researchers to analyze how authors express emotions in their works or 

how the tone of the text changes depending on the context. 

- Social media and modern language: Sentiment analysis is also used to analyze 

speech in social networks, blogs and online forums, which helps to study modern 

language trends, understand changes in lexicon and stylistics at the level of everyday 

communication. 

5. Machine translation and lexicography 

- Analysis of multilingual texts: Data mining is used to improve the quality of 

machine translation by analyzing large bilingual or multilingual text corpora. It 

helps improve translation matching by automatically learning equivalent structures 

between languages. 

- Automatic creation of dictionaries: Lexicography also uses data mining to 

automatically create or update dictionaries by analyzing new words, phrases and 

language structures in different texts. 

6. Analysis of language evolution 

- Diachronic analysis: Data mining allows studying changes in language and 

stylistics throughout history. By analyzing ancient texts and comparing them with 

modern works, it is possible to trace how language norms, vocabulary and grammar 

changed. 

- Changes in cultural ideas: By analyzing texts from different historical periods, 

it is possible to determine how cultural, social and political ideas reflected in 

literature or journalism have changed. 

7. Study of folklore and ethnolinguistics 

- Analysis of fairy tales and folk texts: Data mining allows automatic analysis 

of a large number of folklore texts, revealing common motifs, structures and themes 

in folk works. This helps researchers better understand the cultural and linguistic 

characteristics of different peoples. 

- Ethnolinguistic analysis: By analyzing texts from different regions and 

language communities, data mining can help identify ethnolinguistic features such 

as specific terms, cultural realities and unique forms of expression. 

Conclusions. 

Modern data mining provides companies and researchers with powerful tools 

to extract valuable information from huge amounts of data. Using a variety of 

algorithms, methods, and tools, you can find new business opportunities, improve 

customer service, predict market trends, and make important scientific discoveries. 

Data mining in education opens up new opportunities for improving the quality 

and efficiency of education. The use of data makes it possible to adapt educational 
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programs to the individual needs of students, predict their success, improve 

educational methods and management processes. This helps make education more 

personalized, flexible and result-oriented. 

Data mining in philology opens up new opportunities for the study of linguistic 

phenomena, literary works and textual data in general. By automating the analysis 

of large volumes of text, researchers can discover patterns and trends that would be 

difficult or impossible to detect using traditional methods. This makes data mining 

a powerful tool for modern philologists and linguists, contributing to the 

development of science and expanding the understanding of language and literature. 

Deep analysis and analytics of big data is a complex process of collecting, 

processing, analyzing and interpreting large volumes of data that are constantly 

generated from various sources [17, 18]. Big Data Analytics is aimed at identifying 

patterns, trends, and relationships in data to help organizations make more informed 

decisions [19, 20]. Deep analysis and big data analytics are powerful tools for 

obtaining valuable information that allows organizations and enterprises to gain a 

competitive advantage, optimize processes and make informed decisions. Big data 

is changing the way business and science work with information, opening new 

horizons for innovation and development. 

The authors claim that in-depth intellectual analysis and analytics of big data 

continues to gain applied relevance in philological studies of linguistic and literary 

phenomena [21]. Thanks to the development of digital technologies, philologists 

gained access to large-scale text corpora that were previously impossible to process 

manually [22]. The use of big data makes it possible to analyze millions of texts, 

study language patterns, identify themes, styles, and even make predictions about 

language development. 

Big data is revolutionizing philological research, opening new horizons for the 

analysis of texts, language and literature. This allows researchers to work with huge 

amounts of information, find new patterns, explore language changes and make new 

discoveries. Thanks to the development of tools for processing and analyzing big 

data, philology is becoming a more technologically advanced and interdisciplinary 

science. 

The authors separately emphasize that deep machine learning in philology 

opens up new opportunities for automation and improvement of many processes in 

natural language processing (NLP), text analysis, linguistic research and translation 

[23]. Thanks to the ability of deep neural networks to detect complex patterns [24] 

in large text corpora, this approach allows solving tasks that were previously 

inaccessible or required significant human resources. 
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Discussion and prospects for further research. 

The authors propose that the application of soft computing, in particular, using 

genetic algorithms, is an interesting and promising application of artificial 

intelligence methods for solving problems in linguistics, text analysis, translation, 

semantic analysis, and other philological tasks. Genetic algorithms are one of the 

methods of evolutionary programming that simulate the process of natural selection 

with the aim of finding optimal solutions for complex tasks [25, 26, 27]. In other 

words, the authors put forward the thesis that genetic algorithms in philology have 

great potential for solving complex linguistic problems that are difficult to deal with 

traditional approaches. They can be effective in the tasks of automatic translation, 

semantic analysis, stylistic analysis and many other aspects of philological analysis, 

helping specialists to find new approaches to the study and processing of textual 

data. 
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