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ADVANCED TEXT MINING IN PHILOLOGY

Introduction.

Big data in philology is an interaction between the latest technologies of Big
Data processing and analysis [1, 2, 3, 4] and traditional philological research.
Thanks to the processing of large text arrays, researchers can conduct in-depth
analysis of linguistic, literary and cultural phenomena. This integration provides
new opportunities for the study of texts, while at the same time posing new
challenges for philologists in the use of modern technologies.

Deep text intellectual analysis of philological data (usually Big Text Data) is
the use of advanced methods of machine learning [5, 6, 7, 8], in particular deep
learning, to analyze large volumes of textual information in philological research.
The purpose of such an analysis is not only the processing of texts, but also the
detection of hidden semantic, syntactic and pragmatic regularities [9, 10], which
contribute to a deeper understanding of linguistic phenomena and literary texts.

1. The importance of deep text analysis in philology.

Philological studies include the study of languages, literature, the cultural
context of texts and their impact on society. Deep text analysis allows:

Identify linguistic structures that remain invisible to traditional methods of
analysis.

To study the evolution of languages through the analysis of large corpora of
texts from different eras.

Analyze the style and tone of authors and literary works, revealing hidden
motives or narrative structures.

Find intertextual connections between different texts or authors.

2. Features of in-depth text analysis

2.1. Deep text mining uses a variety of techniques that allow not only to analyze
the surface characteristics of the text (such as word frequency or basic
classification), but also to understand more complex aspects such as:
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2.2. Semantic understanding: analysis of text content based on deep context
and connections between words and phrases.

2.3. Pragmatics and contextuality: evaluating the influence of context on the
meaning of words and phrases, which is important in the study of fiction and
interlanguage communication.

2.4. ldentifying irony and sarcasm: More sophisticated models can recognize
the indirect or hidden meaning of utterances, which is a challenge for traditional
algorithms.

3. Technologies and methods.

The main methods used for deep text analysis are based on the latest advances
in deep learning:

3.1. Transformers: These are deep learning architectures such as BERT
(Bidirectional Encoder Representations from Transformers) and GPT (Generative
Pre-trained Transformer) that provide a powerful mechanism for understanding
context, allowing systems to consider the meaning of words in different contexts.
These models take into account the context both at the level of individual sentences
and at the level of the entire text. This allows for a better understanding of the
relationships between words and phrases, particularly in literary or scientific texts.

3.2. Sequential models, i.e. Recurrent Neural Networks (RNN) and LSTM
(Long Short-Term Memory): are used to analyze texts with long dependencies,
where it is important to consider the previous context to understand the current text.

3.3. Topic modeling models (eg, Latent Dirichlet Allocation - LDA): enable
the extraction of underlying themes or motifs in large collections of texts.

3.4. Semantic networks: used to create models that represent the relationships
between different concepts in a text and allow the identification of interactions
between terms.

4. Main areas of application

In-depth intellectual analysis of texts has numerous areas of very effective
application (especially for large arrays of semi-structured text):

4.1. Analysis of literary works to determine author's styles, themes, emotional
components and hidden meanings in literary texts. This allows for a detailed analysis
of both classical and modern works. Thanks to deep learning, it is possible to
conduct a detailed analysis of the authors' style. For example, models can reveal
characteristic features of style, such as lexical choice, syntactic structures or tonality,
which allows determining the authorship of texts or exploring the development of a
writer's style during his work.

4.2. Social media: Monitoring and analyzing emotional state, public opinion or
even political sentiment based on texts in social networks.
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4.3. Automatic text summarization: Using algorithms to generate short
summaries of large documents, useful in journalism, law or scientific research.

4.4. Information retrieval: Improving the accuracy of search engines by better
understanding the text query and the relevance of the documents found.

4.5. Semantic analysis and meaning: deep models allow studying the content
of texts at the level of semantics. This includes identifying ambiguity, the complex
shades of meaning of words and phrases, which is critical to literary criticism,
especially in poetry or metaphorical speech.

4.6. Pragmatic and contextual analysis: By analyzing a text in its broader
context, deep learning models can detect complex pragmatic elements such as tone,
irony, sarcasm, or other rhetorical devices. This is especially useful for studying
literature or political texts.

4.7. Thematic and lexical analysis of literature: In-depth analysis can
automatically identify main themes or lexical fields in large corpora of literary texts.
This helps philologists explore the structure and content of works in a new way,
especially in comparative literary studies.

5. Advantages and challenges of deep textual analysis

5.1. Advantages:

Automation and Scalability: The ability to analyze large sets of texts faster than
traditional methods.

Improved understanding of text: Deep learning models are capable of
interpreting complex relationships in text that cannot be achieved by standard
methods.

New opportunities for interdisciplinary research: the integration of philological
research with other disciplines such as cognitive linguistics, cultural studies or
history.

5.2. Challenges:

Linguistic ambiguity: deep models are sometimes wrong in understanding
complex linguistic constructions, especially those that depend on context or
sociocultural features [11, 12]. Even modern algorithms sometimes get it wrong in
cases where the meaning of words or phrases is highly dependent on complex social
or cultural contexts.

Context sensitivity: Some literary texts require a deep cultural or historical
context that is difficult to embed in machine models.

The need for large corpora: Quality training of models requires large amounts
of textual data, which can be a problem for rare or understudied languages.

Polysemy: Ambiguity remains a problem, as some words can have multiple
meanings, and determining the correct one requires additional knowledge of the context.
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Multilingualism: Developing models capable of analyzing text in multiple
languages simultaneously remains a technical challenge.

6. Examples of the application of deep textual analysis

6.1. Analysis of fiction

Using deep learning to study narrative structures, stylistic features, symbolism,
and themes in classic and contemporary literary works. For example, automatic
analysis of novels allows you to identify thematic changes and variations in the
development of the plot.

6.2. Corpus linguistics

Deep models can analyze large language corpora to study the evolution of
linguistic phenomena, new words, stylistic changes, or social and cultural influences
on language.

6.3. Lexicography and linguistic research

Deep learning can help create new dictionaries and databases that reflect
modern linguistic realities, as well as identify changes in the usage of words and
expressions.

Conclusions.

Deep textual intellectual analysis of philological data opens up new
opportunities for the study of language, literature and culture. The use of modern
deep learning technologies allows obtaining new insights from large text arrays,
which makes this method indispensable for modern philology and interdisciplinary
research.

Discussion and prospects for further research.

Hybrid models in deep text mining combine different approaches and
algorithms for the analysis of large text data, which allows to increase the accuracy
and flexibility of the analysis [13, 14]. The use of such models is important in
situations where the same type of approaches do not provide adequate efficiency or
depth of analysis [15, 16]. Hybrid models in deep text mining are a promising
approach that combines the best features of various text processing and data analysis
methods. They make it possible to increase the efficiency and accuracy of the
analysis of philological data, opening up new opportunities for research in the field
of linguistics and literary studies.

This direction of scientific research of the authors will be reflected in the
following publications.
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