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Computational Text Analysis: Using NLP Tools to Study Trends in 19th-Century Literature

The intersection of literature and technology has opened new avenues for understanding
historical texts through computational methods. Natural Language Processing (NLP), a subfield
of artificial intelligence, enables scholars to analyze vast literary corpora and extract meaningful
insights that were once only accessible through close reading. In the study of 19th-century
literature, NLP tools reveal thematic patterns, stylistic changes, and evolving linguistic
structures, providing fresh perspectives on canonical works. This paper explores how NLP
enhances literary analysis, its application in studying 19th-century prose, and the challenges
associated with computational approaches. The integration of NLP in literary studies allows for a
deeper, data-driven understanding of textual evolution, demonstrating that literature can be
examined both qualitatively and quantitatively.

What is NLP and Computational Text Analysis?

Natural Language Processing is a field of artificial intelligence that focuses on the
interaction between computers and human language. NLP tools process and analyze large
volumes of text to identify patterns in vocabulary, syntax, sentiment, and structure. Common
NLP techniques include tokenization, sentiment analysis, topic modeling, and Named Entity
Recognition (NER). These methods allow scholars to track shifts in word usage, authorial style,

and thematic focus across extensive literary datasets (Schmidt et al. 3).
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Computational text analysis has revolutionized literary studies by making it possible to
analyze thousands of texts simultaneously. Unlike traditional literary criticism, which depends on
close reading of individual works, NLP enables researchers to process large corpora and extract
broader trends. Lagutina and Manakhova highlight that automated stylometric analysis of prose
from the 19th to the 21st century reveals distinctive linguistic features that differentiate literary
movements and authors (870). By applying NLP techniques, researchers can compare stylistic
elements across time, determining how language evolves within different literary periods.

Why 19th-Century Literature?

The 19th century was a period of immense literary transformation, marked by the
emergence of realism, romanticism, and early modernism. British, American, and European
literature from this era often grappled with industrialization, gender roles, social inequality, and
political upheaval. Liu and Chen’s study demonstrates that computational text analysis of 19th-
century British novels uncovers patterns in narrative structures and stylistic conventions that
differentiate authors and literary movements (2785).

One of the significant contributions of NLP to the study of 19th-century literature is its
ability to track thematic evolution. For instance, sentiment analysis applied to Victorian novels
can reveal shifts in emotional tone across different decades. Similarly, topic modeling can expose
recurring motifs, such as colonial discourse in British literature or social realism in American
fiction. Xu’s research on distinguishing 19th-century British novels by women authors using
NLP demonstrates how computational tools can highlight gendered linguistic features, revealing
differences in thematic concerns and narrative voice (5). The use of NLP in analyzing these texts
allows scholars to examine trends that may not be immediately apparent through traditional

literary criticism.
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NLP Tools and Methods for Literary Analysis

Several NLP tools facilitate the computational analysis of literary texts. Some of the most

widely used include:

Voyant Tools: A web-based tool for frequency analysis, word clouds, and textual
visualization.

e NLTK (Natural Language Toolkit): A Python-based library for text processing,
including tokenization, sentiment analysis, and part-of-speech tagging.

o Stanford NLP: A sophisticated tool for syntax parsing and entity recognition.

Gensim: A machine-learning library used for topic modeling and semantic analysis.
These tools enable scholars to analyze large datasets efficiently. For example, sentiment
analysis using deep learning models has been applied to German plays from the 18th and 19th

centuries, revealing emotional fluctuations within dramatic narratives (Schmidt et al. 7).
Similarly, stylometric analysis using NLP has been used to compare prose styles across different
literary periods, identifying shifts in vocabulary, sentence complexity, and narrative techniques
(Lagutina and Manakhova 872).

Another crucial aspect of computational literary analysis is topic modeling. By using
machine-learning algorithms to categorize large collections of text, researchers can identify
recurring themes and patterns in literature. For instance, Liu and Chen’s analysis of British
novels found that recurring themes such as morality, social class, and romantic ideals could be
traced through computational methods, providing quantitative backing to traditional literary
interpretations (2790).

Case Study: Applying NLP to a 19th-Century Author
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A practical example of NLP in literary studies is its application to Charles Dickens’s
novels. Dickens’s works, known for their social critique and elaborate character portrayals,
provide an ideal case study for computational analysis.

By applying topic modeling to Oliver Twist and Hard Times, researchers can track
Dickens’s treatment of social class and industrialization. Word frequency analysis might show
that Oliver Twist contains a higher concentration of words related to poverty and childhood,
while Hard Times emphasizes themes of mechanization and factory life. Sentiment analysis
across chapters could reveal how Dickens manipulates emotional tone to elicit reader empathy.
Similarly, Xu’s study on women authors highlights how NLP can distinguish female novelists'
stylistic tendencies in the 19th century. By analyzing linguistic markers in works by Jane Austen
and Charlotte Bronté&, researchers can determine variations in narrative perspective, dialogue
structures, and gendered expressions (8). These computational insights reinforce feminist literary
criticism, providing empirical data to support textual interpretations.

Limitations and Ethical Considerations

Despite its advantages, NLP-based literary analysis has limitations. One significant
challenge is the accuracy of computational models when applied to historical texts. Many NLP
algorithms are trained on contemporary language datasets, which may not fully capture the
syntactic and lexical peculiarities of 19th-century prose (Liu and Chen 2793). As a result, errors
in part-of-speech tagging or entity recognition can lead to misleading interpretations.

Another limitation is the difficulty of interpreting computational results. While NLP tools can
detect word frequencies and patterns, they cannot fully grasp literary nuance, irony, or subtext.
Literature is inherently subjective, and reducing it to mere data points risks oversimplifying

complex narratives. Schmidt et al. argue that deep learning models for sentiment analysis may
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struggle to recognize ambiguous emotions in literary texts, leading to incorrect classifications
(11).

Ethical considerations also play a role in computational literary studies. The selection of
texts for analysis can introduce bias—if a dataset consists primarily of male authors, the resulting
conclusions may not accurately reflect the broader literary landscape. Moreover, automated
models may reinforce existing biases, as NLP tools often inherit biases present in their training
data (Xu 12). Therefore, researchers must critically assess their methodologies and ensure that
computational analyses complement, rather than replace, traditional literary scholarship.
Conclusion

Computational text analysis offers a revolutionary approach to studying 19th-century
literature, providing new insights into thematic trends, stylistic variations, and linguistic
evolution. By leveraging NLP tools such as sentiment analysis, topic modeling, and stylometry,
scholars can examine literature from a data-driven perspective. However, while computational
methods enhance literary studies, they should be used in conjunction with traditional
interpretative techniques to ensure a holistic understanding of texts. As NLP technology
continues to evolve, its potential for literary analysis will expand, bridging the gap between

literature and artificial intelligence.
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