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Abstract

The rapid dissemination of digital information
has exposed financial markets to the risks of
disinformation. Although numerous methods
exist to detect fake news, they predominantly
focus on textual features, often neglecting the
significant role of image-based content. This
paper introduces a novel framework for detect-
ing financial fake news in Brazilian Portuguese
by bridging this gap. The proposed system in-
tegrates Natural Language Processing (NLP)
with an image-to-text classification strategy:
using a Tesseract-based OCR, the system ex-
tracts text from images and processes it using
the unified pipeline used for text classification.
Experiments on Fake.BR, FakeRecogna corpus
and BBC News Brasil show that our approach
achieves 98% accuracy using BERTimbau Fine
Tuned on financial news. These findings under-
score the critical importance of analyzing vi-
sual text and demonstrate the multimodal strat-
egy is effective for disinformation detection.

1 Introduction

The massive dissemination of disinformation in dig-
ital environments has emerged as one of the most
critical challenges of modern society, with severe
implications for economic and political stability. In
the financial context, the impact of fake news is
amplified by the high volatility of markets, where
fabricated rumors can induce panic, artificially al-
ter asset prices, and cause billion-dollar losses to
investors within minutes (Kogan et al., 2018). Fi-
nancial disinformation often employs specific tech-
nical language and relies on visual elements, such
as manipulated charts or out-of-context images,
to confer false credibility to the narrative (Pandey
et al., 2015).

Despite the urgency of the topic, the state of
the art in automatic fake news detection presents
a significant linguistic bias. The vast majority of
datasets and proposed models focus on the English

language, leaving other languages with strong digi-
tal presence, such as Portuguese, underrepresented
in the scientific literature. In Brazil, pioneering ini-
tiatives have sought to fill this gap. Monteiro et al.
(2018) introduced the Fake.Br corpus, a milestone
for the study of fake news in Portuguese. Subse-
quently, works such as Venturott and Mitkov (2021)
explored deep learning methods and develop a tool,
for detecting false news in Portuguese.

However, a limitation persists in the Portuguese-
focused literature: the predominance of unimodal
approaches that analyze text exclusively. Recent
studies in the international literature indicate that
multimodal models, which combine textual and
visual features, consistently outperform text-only
classifiers (Singhal et al., 2022). Images are not
merely illustrations but carry fundamental semantic
"clues" for fraud detection, especially in finance,
where the correlation between the headline and the
presented chart is vital for information integrity.

In this context, this work proposes a multimodal
framework for detecting financial fake news specif-
ically in the Brazilian Portuguese language. By
integrating advanced textual representations with
visual feature extraction, we aim to overcome the
limitations of existing unimodal methods for Por-
tuguese. Our approach seeks not to improve detec-
tion accuracy but to provide a robust tool adapted
to the linguistic and visual nuances of the Brazilian
financial news.

The remainder of this paper is organized as fol-
lows: Section 2 reviews related work on fake news
corpus creation and classification strategies. Sec-
tion 3 details the proposed methodology and the
development pipeline. Section 4 presents the ex-
perimental results and demonstrates the developed
web interface. Finally, Section 5 concludes the
paper, followed by a discussion of the study’s limi-
tations in Section 6.
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2 Related work

The literature on automatic disinformation detec-
tion in Portuguese has experienced significant
growth in recent years, evolving from the construc-
tion of fundamental linguistic resources to the ap-
plication of deep learning architectures.

2.1 Corpus construction and linguistic
resources

The starting point for most research in Brazil was
the scarcity of labeled data. Pioneering works such
as Silva et al. (2020); Monteiro et al. (2018) es-
tablished important milestones by introducing the
Fake.Br corpus, enabling the supervised training of
models through pairs of true and false news aligned
by topic.

Expanding this database, the work of Garcia et al.
(2022) presented a new corpus with greater volume
and diversity, aiming to mitigate overfitting in spe-
cific topics. Beyond raw data, efforts were made
to create specialized semantic resources, as demon-
strated in Carvalho et al. (2020), which explores
psycholinguistic and moral aspects present in de-
ceptive text.

2.2 Style-based and independent feature
approaches

Several studies focused on feature engineering to
identify stylistic patterns. Fischer et al. (2022) in-
vestigated linguistic markers (such as grammatical
classes and syntactic complexity) capable of dis-
tinguishing false news. In parallel, the study of
Abonizio et al. (2020) sought universal features
that could function across multiple languages, sug-
gesting that certain disinformation patterns tran-
scend linguistic boundaries. Topic modeling was
also explored in Paixão et al. (2020), correlating
specific themes with the likelihood of falsity.

2.3 Deep learning and BERT

Following global trends, Portuguese-language lit-
erature migrated to deep learning-based models.
The study of Pires et al. (2024) demonstrated that
pre-trained language models (such as BERTimbau)
outperform approaches based on manual features,
capturing deep semantic contexts. The complex-
ity of the problem was also addressed in Faustini
and Covoes (2020), which tested the robustness of
these models in heterogeneous scenarios.

2.4 Specific domains, variants, and platforms

Research also branched out to address regional
variants and critical domains. Rodrigues (2020)
adapted methods for the European variant of the
language, while Batista Filho et al. (2021) focused
on the urgency of health-related disinformation dur-
ing the pandemic.

2.5 Analysis of the Financial Domain

None of the listed articles explicitly or exclusively
focus on the financial domain. Although the gen-
eralist datasets cited (such as Fake.Br and Fakere-
cogna) may contain news about the economy, the
primary focus of these works lies in i) Politics: The
overwhelming majority of Brazilian corpora were
built with data collected during electoral periods
or political crises; ii) Public Health: As evidenced
by the specific article on COVID-19; iii) Celebri-
ties and Everyday Life: Common in general fact-
checking datasets.

We have identified a gap in the Portuguese-
language literature regarding fake news detection
with a specific focus on the financial market (stocks,
company reports, cryptocurrencies). This work
aims to apply and evaluate current NLP techniques
specifically to finance, a domain that involves tech-
nical vocabulary and manipulation dynamics (such
as pump-and-dump schemes) that differ signif-
icantly from those found in political or health-
related disinformation.

3 Methodology

3.1 Datasets

We used Fake.BR corpus (Monteiro et al., 2018),
FakeRecogna (Garcia et al., 2022) and BBC News
Brasil as the primary data source to train the classi-
fier. To reduce topical dispersion and improve co-
herence within the lexical domain, we filtered the
corpus to retain only articles related to economics
and finance. To ensure a high-quality baseline for
legitimate content, the real news were collected
via web scraping from BBC News Brasil. This re-
sulted in a curated subset composed of 3434 news,
balanced between real and fake instances.

This domain restriction was adopted to mitigate
topic bias, allowing the classifier to focus on the
stylistic and linguistic cues most correlated within
deception in financial discourse.
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3.2 Preprocessing and tools
All experiments used a unified preprocessing
pipeline, implemented in Python and applied both
during training and inference. The following steps
were executed for every document:

1. Unicode normalization (NFKC) to homoge-
nize diacritics and special characters.

2. URL and HTML removal, eliminating ele-
ments not relevant to linguistic content.

3. Symbol normalization, replacing non-
alphanumeric characters with whitespace
while preserving punctuation relevant for
sentence structure.

4. Whitespace normalization to reduce multiple
spaces into a single tokenizable sequence.

No stemming or lemmatization was applied
to BERT-based models, as these operations re-
move morphological information critical to con-
textual embedding architectures. All scripts were
implemented in Python, using the following li-
braries: Pytorch, Hugging Face Transformers,
NLTK, FastAPI, Tesseract OCR.

3.3 Classification approach
We fine-tuned the BERTimbau-Base model (Souza
et al., 2020) to perform binary classification be-
tween real and fake news. Training procedure, fol-
lowed standard recommendations for transformers
fine-tuning (Devlin et al., 2019):

• input length: 256 tokens

• Batch size: 8

• Learning rate: 2x10−5 (AdamW optimizer)

• Schedule: linear warmup scheduler

• Epochs: 3

• Device: automatic selection between GPU and CPU

The choice of the BERTimbau-Base architecture
over traditional lexical baselines (such as SVM)
is necessitated by the linguistic complexity of the
financial domain. Financial disinformation often
relies on technical vocabulary, narratives where
the deceptive intent is embedded in the contextual
relationship between terms rather than individual
keywords. As a bidirectional transformer-based
model, BERTimbau captures these deep seman-
tic nuances by processing the entire sequence of

a news article simultaneously, rather than in lin-
ear or bag-of-words approaches. To mitigate the
impact of random weight initialization and ensure
the reproductability of our findings, we conducted
five independent experimental runs for both the
BERTimbau and SVM models. In each iteration,
the dataset was re-partitioned using different ran-
dom seeds for the stratified split, maintaining 80/20
ratio for training and testing. Furthermore, despite
the emergence of newer architectures, BERTimbau
remains robust and highly specialized standard for
Brazilian Portuguese NLP, providing a specialized
representation.

3.4 Webpage
In order to provide an acessible demon-
stration, we implemented a FastAPI-based
web service available in the link https://
serasa-site-react-noticias.vercel.app/.
The two core functionalities:

1. Text-based classification:

• incoming text is preprocessed
• the fine-tuned BERT model computes the

prediction and confidence
• The API returns probabilistic scores and

an interpretability-oriented message

2. Image-to-text classification: To address dis-
information circulated through graphical for-
mats, the framework includes a multimodal
branch specifically optimized for digital
screenshots containing text. This module is
designed to process the captures of news ar-
ticles, social media headlines, and text mes-
sages received through mobile platforms. Uti-
lizing a Tesseract-based OCR engine, the sys-
tem extracts the character sequences from
these screenshots, enabling the fine-tuned
BERTimbau model to analyze the linguistic
patterns within the image. This functional-
ity is critical for the Brazilian context, where
financial scams and "phishing" attempts are
frequently distributed as images of bank alerts
or fabricated headlines to evade simple text-
based filtering systems.

4 Results

Table 1 presents the quantitative comparison be-
tween the baseline SVM + TF-IDF classifier and
the fine-tuned BERTimbau model. The dataset
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Figure 1: Illustration of the proposed system classifying disinformation from text obtained fro Reuters fact check
website (Reuters Fact Check, 2023).

Figure 2: Illustration of the proposed system classifying disinformation from figure obtained from Agência Lupa
(Agência Lupa, 2025).

was partitioned into 80% for training and 20% for
testing, and the results reflect the mean (µ) and
standard deviation (σ) across 5 independent runs to
ensure statistical robustness. As expected, the con-
textual transformer-based approach outperforms
the lexical baseline across all evaluation metrics.
While the SVM achieves a strong overall perfor-
mance, the BERTimbau model surpasses it with
a consistent improvement in precision, recall, and
f1-score, reaching an average accuracy of 98.34%.

The remarkably low standard deviation observed
demonstrates high stability and robustnesss agains
data partioning variations. Notably, the high Re-
call achieved by BERTimbau is particulary criti-
cal in the financial domain, as it minimizes the
risk of false negatives - cases where deceptive con-
tent could be mistakenly classified as legitimate,
potentially leading to market volatility. This su-
periority highlights the model’s ability to capture
deep semantic nuances in financial discourse that
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Figure 3: Example of fake news content retrieved from
the Agência Lupa website (Agência Lupa, 2025).

transcend simple word frequency patterns. Since
consolidated models such as SVM and BERTim-
bau already achieve high accuracy, we did not test
Large Language Models (LLMs).

In addition to the quantitative evaluation, Fig-
ure 1 shows the web interface developed for real-
time inference. The interface displays the predict
label, confidence score, and an interpretability-
oriented message, enabling user to understand the
model output. this demonstrates the practical appli-
cability of the system and highlights its potential
for integration into news monitoring workflows and
fact-checking pipelines.

Figure 2 presents an example of OCR recogni-
tion and text classification from Figure 3.

5 Conclusions

Our analysis confirms that, although the SVM
+ TF-IDF baseline provides strong performance,
BERTimbau model consistently achieves superior
accuracy and f1-score, demonstrating the advan-
tages of contextual representation for this task. In
addition, the implementation of a web interface
with support for text and image input highlights the
practical applicability of the system. Future work
may explore larger datasets, additional transformer
architectures, and methods to improve explainabil-
ity and robustness in real-world scenarios.

6 Limitations

We acknowledge limitations regarding the scale
and scope of our experiments. Our focus on
Portuguese-language content addresses a gap in

the literature but restricts the direct applicability
of our findings to global markets without adapta-
tion. Additionally, the volume of training data was
constrained by the manual effort required to cu-
rate and verify financial fake news, resulting in a
smaller dataset compared to general-domain bench-
marks. However, the low standard deviation ob-
served across our multiple experimental runs sug-
gests that the framework is robust and the reported
improvements are statistically consistent. Further-
more, while BERT embeddings provided a strong
baseline for textual analysis, we did not perform
a comparative study with other architectures (e.g.,
GPT). Therefore, the reported performance repre-
sents a baseline for this architecture, and exploring
diverse embedding techniques remains a promising
direction for optimizing the framework.
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