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Abstract. Literary texts often reproduce and reshape social biases, including
gender bias, through recurring linguistic patterns that influence how characters
are represented. While traditional literary criticism offers detailed interpreta-
tions, it is limited in scale, and most computational studies of gender bias focus
on English, leaving Portuguese-language literature underexplored. This disser-
tation addresses this gap by proposing PORTALIA, a modular computational
framework for measuring and analyzing gender bias in Portuguese-language
literary texts. The framework integrates Natural Language Processing tech-
niques for character identification, automated gender inference, linguistic anal-
ysis, and quantitative bias measurement. It is evaluated on Portuguese literary
corpora and supports large-scale, reproducible analyses of gendered patterns
in character representation, descriptors, and narrative agency.
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Highlights

• Reproducible framework for gender bias analysis in Portuguese-language literature.
• Literary NER models adapted to Portuguese-language literary texts.
• Annotated corpus for entity recognition in Portuguese-language literary works.
• Gendered patterns are measured in texts and computational methods.
• Linguistic metrics reveal gender asymmetries in character portrayal.

Code and data: https://github.com/marianaossilva/gender_pipeline
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1. Context and Problem
Literary texts encode social structures through linguistic and narrative patterns, includ-
ing gender bias, which affects how characters are described, act, and are positioned in
narratives [Luo et al. 2024, Stuhler 2024]. While traditional literary criticism provides
detailed analyses via close reading, it is limited in scale and reproducibility. In con-
trast, computational approaches enable distant reading, allowing literary corpora to be
treated as structured textual data that can be processed, analyzed, and compared at scale
[Schulz and Štěpán Bahník 2019, Hoyle et al. 2019]. This is also relevant for Computer
Science, as literary data are part of the corpora used to train language models, which may
inherit and amplify such biases [Caton and Haas 2024].

Despite advances in computational bias analysis, most research focuses on En-
glish and high-resource languages [Lima and Araujo 2023]. Portuguese remains un-
derrepresented in datasets, tools, and large-scale studies, especially for literary texts
[Freitas and Martins 2023, Freitas and Santos 2023]. Additionally, bias is not directly ob-
servable, emerging from multiple signals such as entity recognition, gender attribution,
and linguistic patterns. Thus, the problem addressed is how to measure and analyze gen-
der bias in Portuguese-language literary texts in a systematic and scalable way. To do
so, this Ph.D. dissertation proposes PORTALIA, a computational framework integrating
character identification, gender inference, and bias measurement.

2. Research Goals and Contributions
The main goal of this dissertation is to develop a computational framework for measuring
and analyzing gender bias in Portuguese-language literary texts. This goal is grounded
on a systematic mapping of related work, which reveals four key challenges that guided
the proposed solution. These challenges are addressed through four research goals (RGs),
each corresponding to a core component of the framework.

[RG1] Develop a computational framework for gender bias analysis. This goal fo-
cuses on designing a modular framework that integrates linguistic and computational
methods, structured around three components: Character Identification, Gender Infer-
ence, and Gender Bias Measuring.

[RG2] Develop domain-adapted methods for literary character identification. This
goal addresses the recognition of characters in Portuguese literary texts through anno-
tated corpora and domain-adapted Named Entity Recognition (NER) models, improving
robustness in the presence of stylistic variation.

[RG3] Develop an automated approach for gender inference. This goal proposes a
hybrid method that combines name-based information with contextual linguistic cues,
enabling scalable and accurate gender attribution in literary texts.

[RG4] Measure and analyze gender bias in texts and models. This goal investigates
gender representation in literary texts and its reflection in computational methods, includ-
ing embeddings and generative models, through quantitative and linguistic analyses of
character portrayal.

3. State-of-the-art Advancement
This work advances the state of the art by addressing three key limitations of prior re-
search. First, existing approaches often analyze bias in isolation (e.g., word associations

Anais Estendidos do 41th Simpósio Brasileiro de Banco de Dados Setembro 2026 – São Carlos, SP, Brasil

684



or model outputs) without integrating entity extraction, gender attribution, and linguistic
analysis. Second, most studies focus on English, limiting applicability to other languages.
Third, many analyses rely on black-box models with limited interpretability. PORTALIA
addresses these issues by providing a unified and modular framework that integrates mul-
tiple stages of analysis and enables interpretable, dependency-based bias metrics. It also
introduces resources and methods tailored to Portuguese, enabling more accurate and
context-aware analysis. Finally, it bridges bias in language and bias in computational
methods, supporting more comprehensive and auditable analyses.

4. Summary of the Proposed Solution

PORTALIA is a modular, computational framework for measuring and analyzing gen-
der bias in Portuguese-language literary texts. It integrates insights from literary studies
and NLP into a unified, reproducible workflow that transforms unstructured narratives
into analyzable data. The framework is organized into three interconnected components
(character identification, gender inference, and bias measurement) explicitly modeling
their dependencies through well-defined inputs and outputs.

Character Identification. The first component of the framework focuses on identifying
literary characters. Literary texts pose specific challenges for NER, including stylistic
variation, historical language use, and indirect or descriptive references to characters. To
address these challenges, PORTALIA adopts domain-adaptive NER strategies tailored to
Portuguese-language literary corpora. This module relies on an annotated corpora and
fine-tuned transformer models tailored to Portuguese literary data, improving robustness
in capturing narrative entities.

Gender Inference. This second component assigns gender labels through a hybrid strat-
egy that combines name-based evidence with contextual linguistic cues, such as pronouns
and agreement patterns. This approach improves robustness over single-source methods
and supports scalable gender attribution while preserving interpretability.

Gender Bias Measurement. The final component measures bias at two levels. At the
linguistic level, it captures asymmetries in descriptors, actions, and narrative roles using
dependency-based analysis. At the computational level, it evaluates how these patterns
are encoded in models, including embeddings and generated texts. This dual perspec-
tive enables a comprehensive and auditable analysis of gender bias as both a textual and
computational phenomenon.

5. Evaluation

The framework was evaluated through experiments aligned with its four components.
Character Identification. Literary NER was assessed using the SemEval 2013 Task 9.1
scheme, comparing general-domain and domain-adapted models. Fine-tuned models con-
sistently outperform the BERT-CRF baseline, improving recall and reducing missing enti-
ties. Under the Strict setting, F1 scores reach approximately 77%, exceeding 81% under
relaxed criteria. Performance is strongest for the PERSON category, which is the main
goal of the Character Identification component.

Gender Inference. The gender inference component was evaluated on a gold-standard
dataset of 1,000 PERSON entities labeled as female, male, or unknown, with substantial
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inter-annotator agreement (κ ≈ 0.65). Name-based strategy achieves high precision but
limited coverage, while context-based cues significantly expand coverage. Combined, the
hybrid method achieves 76.2% accuracy and 93.0% coverage, reaching 98.8% accuracy
in binary classification (excluding unknown).

Gender Bias in Language. Applying the framework to literary corpora in Portuguese
(1,297 public-domain works) reveals consistent gender asymmetries. Male entities domi-
nate (often over 60%) and are more frequently associated with action verbs and agentive
roles, while female entities appear more often in descriptive or relational contexts. Lex-
ical analysis shows systematic differences: female entities are linked to appearance and
emotional attributes, whereas male entities are associated with authority, profession, and
action.

Gender Bias in Computational Models. Analyses of embeddings and generated texts
show that these patterns propagate to computational models. Generated narratives repro-
duce male over-representation (60–68%) and exhibit gender confusion, particularly mis-
classifying female entities. WEAT [Caliskan et al. 2017] analyses indicate stronger asso-
ciations between male-related terms and domains such as Work and Risk, while female-
related terms align with Home and Feel. In several cases, models amplify biases present
in the source corpus.

6. Scientific Production
This Ph.D. dissertation resulted in a consistent body of scientific, technical, and open re-
search contributions, including peer-reviewed publications, datasets, and code resources.

Scientific Publications. The work generated 8 direct publications closely aligned with
the thesis contributions, including: (i) 3 journal papers (Information Processing & Man-
agement [Silva et al. 2024b], LINGUAMÁTICA [O. Silva and Moro 2025], and Journal
of the Brazilian Computer Society [Silva et al. 2025d]), (ii) 2 international conferences
(PROPOR [Silva and Moro 2024b], LREC-COLING [Silva and Moro 2024c]), and (iii)
3 national venues (KDMiLe [Silva et al. 2023a], SEMISH [Silva and Moro 2024a], STIL
[Silva et al. 2025a]). Among these, the work received a Second Best Paper Award
[Silva et al. 2023a]. A systematic literature review derived from this research is currently
under review at ACM Computing Surveys [Silva et al. 2024a].

Datasets and Resources. The dissertation produced publicly available datasets to support
research on Portuguese-language literary text mining, including: (i) PPORTAL_ner, an
annotated corpus for literary Named Entity Recognition [Silva and Moro 2024d], and (ii)
datasets associated with bias analysis in masked language models and generative models
[Silva et al. 2025b, Silva et al. 2025c]. All resources are available with persistent identi-
fiers (Zenodo).

Code and Models. The proposed framework and models are publicly available, sup-
porting reproducibility and reuse: (i) the PORTALIA framework: https://github.
com/marianaossilva/gender_pipeline, and (ii) domain-adapted NER mod-
els: https://huggingface.co/marianaossilva.

Further Publications. Beyond the core thesis contributions, the research re-
sulted in 8 complementary publications, including: (i) 2 journal papers (Jour-
nal of Information and Data Management [Silva et al. 2022b] and Journal of In-
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formation Systems [Silva et al. 2022a]), (ii) an international conference (PROPOR
[Scofield et al. 2022b]), and (iii) 5 national venues (BraSNAM [Silva et al. 2023b,
Silva et al. 2021b], DSW SBBD [Silva et al. 2021a], WebMedia [Scofield et al. 2022a],
DS4SG SBBD [Silva et al. 2024c]). These works include two awards: Best Paper
[Silva et al. 2021a] and Second Best Paper [Silva et al. 2021b].

Scientific Initiation Co-advisorships. The research also contributed to undergraduate
training through co-advising of scientific initiation projects focused on gender and narra-
tive analysis.

Byproducts. Besides the products directly and indirectly related to the Ph.D., the knowl-
edge acquired during the process has also contributed to other publications and datasets
(as first author) on the contexts of social and music computing, as well as digital govern-
ment: WebMedia 2022 (Best Paper Runner-up), Journal on Interactive Systems 2023,
Vórtex Music Journal 2023, DSW 2022, WCGE 2023, SBBD 2024 (Best Paper Runner-
up), Journal on Interactive Systems 2024, Journal of Information and Data Management
2024, Bracis 2024.
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