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Abstract. Large Language Models (LLMs) are increasingly used in practical
applications, yet their evaluation remains heavily centered on narrow discrimi-
native benchmarks and predominantly English-language settings. The disser-
tation proposes a comprehensive framework for evaluating LLMs in Brazil-
ian Portuguese across four Natural Language Generation tasks: summariza-
tion, text simplification, generative question answering, and material fact con-
trollable text generation, a financial-domain task proposed in this work. To
support evaluation in this specialized domain, the dissertation also introduces
LLM4FinComm and its creation methodology, resulting in a dataset that aligns
official corporate disclosures with expert financial commentaries in Portuguese.
The framework is used to evaluate thirteen LLM families, including Portuguese-
oriented models, open-weight multilingual models, and commercial systems,
through automatic metrics, LLM-as-a-judge evaluation, human assessment, and
analyses of computational efficiency and equivalent C'Oy emissions. Results
show that GPT-40 models achieve the strongest overall generative performance,
while Sabid-3 closely approaches state-of-the-art results. Open-weight mod-
els present competitive efficiency trade-offs but vary substantially across tasks.
Overall, the dissertation advances the evaluation of generative LLMs in Por-
tuguese and contributes resources and methods for language- and domain-
specific assessment, with its broader research agenda reflected in 21 papers and
collaborations developed throughout the master’s program.
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ICLR FinAI WS [Assis etal. 2026a], and ACM ICAIF [Assis et al. 2025e].  Fur-
ther works applied this evaluation perspective to Portuguese-centered generative
tasks in STIL [Assis et al. 2024a, Stellet et al. 2025, Cavalcanti et al. 2025] and PRO-
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1. Introduction

Large Language Models (LLMs) have reshaped a broad spectrum of tasks and appli-
cations in Natural Language Processing (NLP), with impact across domains such as
law [Malaquias-Junior et al. 2024, Pereira et al. 2025], finance [Xie et al. 2024], health-
care [Schneider et al. 2021, Paiola et al. 2024b], and creative fields [Assis et al. 2025a,
Yuan et al. 2024]. Once largely confined to academic and industrial research settings,
LLMs are now embedded in widely adopted technologies, including Google’s search in-
frastructure and chat-based systems such as ChatGPT [Assis et al. 2025d].

This impact also resonates in Brazil, where the development and adaptation of
local LLMs have accelerated in recent years. In the dissertation, this emerging ecosys-
tem is referred to as the LLM Fauna, inspired by the convention of naming models after
animals, such as LLaMA [Touvron et al. 2023], Vicuna [Chiang et al. 2023], and Fal-
con [Almazrouei et al. 2023]. Brazilian LL.Ms often follow this pattern with names drawn
from native fauna, including ¥ Bode [Paiola et al. 2025], £ Boto [Santa Brigida 2024a],
@ Tucano [Corréa et al. 2024b], and ¢ Sabi4 [Pires et al. 2023].

However, the increasing deployment of LLLMs has not been matched by an equiv-
alent expansion in their evaluation. Current practices often remain centered on con-

LA detailed discussion of the contributions of each work and their connections to the dissertation is
provided in §4.2 and Appendix A.
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trolled, task-specific, and discriminative benchmarks originally designed for academic
settings [Zellers et al. 2019, Wang et al. 2019, Chen et al. 2021, Hendrycks et al. 2021,
Rein et al. 2024]. Although such benchmarks provide valuable evidence of factual ac-
curacy, reasoning, and task-solving ability, they offer limited insight into generative prop-
erties such as coherence, adequacy, writing quality, pragmatic appropriateness, and sen-
sitivity to context [Assis et al. 2025d]. This limitation is particularly relevant as text in-
creasingly serves as both the analytical substrate and the main interface through which
LLMs receive instructions, process information, and produce outputs.

The issue becomes even more significant in native languages and local con-
texts. In these settings, models must not only operate linguistically, but also align
with communicative norms, pragmatic conventions, and culturally grounded expecta-
tions [Pawar et al. 2025]. Prior work in multilingual NLP shows that models trained
or adapted to specific linguistic and cultural contexts tend to produce outputs that are
more appropriate, intelligible, and aligned with user expectations [Hovy and Spruit 2016,
Joshi et al. 2020, Pawar et al. 2025]. Yet, evaluation practices remain largely English-
centric, limiting our understanding of how LLM-powered applications behave across lin-
guistic and cultural settings. The dissertation addresses this gap by focusing on Brazil and
its official language, Brazilian Portuguese (PT-BR).

This perspective is especially relevant in domains where language, culture, and
local practices intersect. In finance, for example, LLMs may help democratize access to
information by generating commentaries aimed at informing investors, a type of service
often paid for or hidden behind paywalls [Assis et al. 2025c]. However, effectiveness
in this context requires more than fluent generation; it also depends on alignment with
country-specific financial realities, including market structures, regulatory expectations,
investment portfolios, and prevailing investment practices.

At the same time, LLM training and deployment require substantial compu-
tational and infrastructural resources [Corréa et al. 2024b], which developing coun-
tries such as Brazil often struggle to establish and sustain [Lehdonvirta et al. 2025].
This disparity is illustrated by planned investments: Meta announced approximately
$65 billion USD in Al infrastructure spending for 20257, whereas Brazil’s national Al
plan [Government of Brazil 2025] allocates less than $5 billion USD for 2024-2028. Be-
yond financial constraints, large-scale LLMs also raise environmental concerns related to
electricity demand, freshwater consumption, and C'O, emissions [Li et al. 2023], which
remain underexamined even in English-language contexts [Luccioni et al. 2025].

In this context, the dissertation addressed the following research question:
RQ What is the text generation performance of LLM-powered solutions for PT-BR?

The work addresses this question as part of a broader path toward Green & Golden
Generative Al. The notion of Green is grounded in Green Al, extended here beyond
environmental responsibility to include ethical development, transparency, and account-
ability [Henderson et al. 2020]. The notion of Golden reflects the need for strong per-
formance, since effectiveness remains essential for practical adoption. Accordingly, the
analysis of generative quality is complemented by measurements of computational time,

https://www.nytimes.com/2025/01/24/technology/meta-data—center.html
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energy consumption, and equivalent C'O, emissions [Budennyy et al. 2023].

From a generative evaluation perspective, the dissertation focuses on four PT-BR
tasks: summarization [Souza et al. 2024], text simplification [Scalercio et al. 2025], gen-
erative question answering [Paschoal et al. 2021], and Material Fact Controllable Text
Generation (MF-CTG) [Assis et al. 2024b], a financial-domain task proposed as part
of the work. These tasks serve as complementary proxies for assessing content selec-
tion, meaning preservation, knowledge use, factual grounding, controlled generation, and
domain-specific adequacy.

Concretely, the dissertation evaluates 13 LLM families across those four PT-BR
text generation tasks, including Portuguese-oriented systems, open-weight multilingual
models, and proprietary international models. The evaluation is carried out through the
comprehensive framework designed in the work, combining automatic metrics, LLM-
as-a-judge protocols, human assessment, and measurements of execution time, energy
consumption, and equivalent C'O, emissions. Taken together, these elements support a
more situated, responsible, and comprehensive understanding of generative LLMs for
Brazilian Portuguese.

2. Related Work: Summary and Research Gaps Addressed

Existing work on LLM evaluation can be organized into three main strands relevant
to the dissertation. The first concerns general-purpose benchmark suites and evalu-
ation protocols. Benchmarks such as HellaSwag, SuperGLUE, MMLU, BIG-bench,
Truthful QA, HumanEval, GPQA, SafetyBench, and ChatBot Arena are widely used to
assess factual knowledge, reasoning, truthfulness, safety, instruction following, code
generation, and conversational proficiency [Zellersetal. 2019, Wang et al. 2019,
Hendrycks et al. 2021,  Srivastava et al. 2023,  Linetal. 2022,  Chen et al. 2021,
Rein et al. 2024, Zhang et al. 2024, Chiang et al. 2024, Zheng et al. 2023]. Other
benchmarks target specialized domains, including finance, law, and health-
care [Xie et al. 2024, Guha et al. 2023, Singhal et al. 2023]. These resources support
systematic model comparison, but they are still mostly based on controlled, closed-form,
discriminative, and English-language tasks. As a result, they capture whether a model can
identify or select a correct answer more directly than whether it can produce coherent,
faithful, useful, and contextually appropriate text.

The second strand concerns multilingual and Portuguese-oriented evaluation. Al-
though recent initiatives have expanded benchmark coverage beyond English through
multilingual resources and translated datasets [Singh et al. 2025, OpenAl et al. 2024a,
Dang et al. 2024], comprehensive evaluation resources specifically tailored to Portuguese
remain more limited. In Brazil, initiatives such as PoETa [Pires et al. 2023], the Open
Portuguese LLLM Leaderboard (OPLL) [Garcia 2024], evaluations based on national ex-
aminations such as ENEM and OAB [Almeida et al. 2025], and Portuguese NLP datasets
have advanced the assessment of Portuguese-oriented models [Corréa et al. 2024b,
Corréa et al. 2024a, Abonizio et al. 2024, Almeida et al. 2024]. However, these re-
sources remain largely aligned with the broader benchmarking tradition, emphasizing
classification, natural language inference, multiple-choice question answering, sentiment
analysis, hate speech detection, and examination-style tasks.

The third strand concerns evaluation methods for Natural Language Genera-



tion (NLG) tasks. In summarization, previous studies commonly rely on ROUGE
and BERTScore, while also considering coherence, focus, non-redundancy, and gram-
maticality [Lin 2004, Zhang et al. 2020, Jorge et al. 2025, Souza et al. 2024]. In text
simplification, metrics such as SARI, BLEU, and BERTScore are frequently com-
bined with human judgments of fluency, adequacy, and simplicity [Xu et al. 2016,
Papineni et al. 2002, Zhang et al. 2020, Kew et al. 2023, Scalercio et al. 2025]. In ques-
tion answering, evaluation often combines lexical overlap, semantic similarity, and crite-
ria such as factuality, relevance, completeness, and clarity [Srivastava and Memon 2024,
Lavie and Agarwal 2007, Sellam et al. 2020, Zheng et al. 2024]. In controllable text gen-
eration, especially financial text generation, prior work highlights adherence to source
information, usefulness, analytical depth, and domain-specific adequacy [Yan 2022,
Kim et al. 2024, Assis et al. 2024b, Assis et al. 2025c¢].

Taken together, prior work shows that LLM evaluation has advanced considerably,
yet important gaps remain. Existing benchmarks support controlled comparison, but pro-
vide limited insight into how models generate open-ended, context-sensitive, and domain-
adequate text in PT-BR. Portuguese-oriented NLG research offers important foundations
for the direction, yet these efforts are usually organized around individual tasks, datasets,
metrics, and criteria. Consequently, they do not yet provide a unified perspective for
comparing LLM-powered solutions across multiple generative tasks in Portuguese.

The dissertation addresses these gaps by evaluating LLLM solutions across sum-
marization, text simplification, generative question answering, and MF-CTG, using
these tasks as complementary perspectives on meaning preservation, language manipula-
tion, knowledge use, factual grounding, controlled generation, and domain-specific ade-
quacy [Souza et al. 2024, Scalercio et al. 2025, Paschoal et al. 2021, Assis et al. 2024b].
It further extends Portuguese evaluation efforts by comparing Portuguese-oriented, mul-
tilingual open-weight, and proprietary models through a protocol that combines auto-
matic metrics, LLM-as-a-judge assessment, human evaluation, and computational effi-
ciency [Zheng et al. 2024, Budennyy et al. 2023]. In doing so, the dissertation contributes
with a broader view of LLM performance in open-ended text generation scenarios.

3. Materials and Methods

The methodological design of the dissertation combines three components: review-driven
model selection, a multidimensional evaluation framework, and an experimental setup
covering four PT-BR text generation tasks. Together, they address a central gap in LLM
evaluation: the lack of systematic, generation-oriented assessment for Brazilian Por-
tuguese across Portuguese-oriented, multilingual open-weight, and proprietary models.

3.1. Model Review and Selection

The first methodological step consisted of reviewing the Brazilian ecosystem of generative
LLMs, referred to in the dissertation as the LLM Fauna. As summarized in Figure 1, this
ecosystem has evolved from early Portuguese language models, such as GPorTuguese-
2 [Guillou 2020] and PTT5 [Carmo et al. 2020], to more recent families such as
Sabid, Bode, Boto, Cabra, Tucano, and Periquito [Pires et al. 2023, Paiola et al. 2025,
Santa Brigida 2024b, BotBot Al 2024, Corréa et al. 2024b, Gibaut 2023]. The review
shows that most Brazilian initiatives rely on adapting open-weight foreign architec-
tures to Portuguese, usually through instruction tuning or continued training, while
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Figure 1. Timeline of initiatives for creating LLMs for PT-BR.

fewer efforts involve pre-training from scratch. It also highlights the role of open-
source resources in sustaining local development, as well as the structural constraints that
limit the scale of models developed for Brazil [Joshi et al. 2020, Lehdonvirta et al. 2025,
Longpre et al. 2025].

This review informed the model selection strategy. The Open Portuguese LLM
Leaderboard was used as a starting point because it provides a consolidated reference
for Portuguese-capable models [Garcia 2024]. However, since the leaderboard is mostly
based on discriminative and closed-form tasks, the dissertation uses it not as a final mea-
sure of generative quality, but as a principled entry point for selecting models to be eval-
uated in open-ended generation. The selection prioritized documented models explicitly
adapted for Portuguese, accessible through remote APIs or local inference, and diverse
enough to avoid overrepresenting a single model family.

Based on these criteria, the dissertation evaluates six Brazilian or
Portuguese-oriented models across all four tasks: Sabid-3 [Abonizio et al. 2024],
Boto-9B [Santa Brigida 2024b], Bode-3.1-8B [Recogna-NLP 2024], Cabral.lama-
8B [BotBot Al 2024], Tucano [Corréa et al. 2024b], and Periquito [Gibaut 2023].
GPT-40 [OpenAletal. 2024b] is included as a proprietary reference.  For the
financial-domain task, the comparison is expanded with multilingual and propri-
etary models selected for their scale and relevance to analytical text generation:
Mistral-7B [Jiang et al. 2023], Mistral-3-24B [Mistral-Al 2025], Gemma-3 12B and
27B [Gemma Team 2025], Llama-3-8B [Meta-Al 2024 ], Llama-4-Scout [Meta-Al 2025],
and Command-R+ [Cohere Al 2024].

Model Selection Takeaways

The dissertation contributes to the Brazilian generative Al landscape by documenting the current stage of PT-BR LLM develop-
ment. It shows that Brazil has made substantial progress, but also that most initiatives still rely on adapting foreign open-weight
architectures to Portuguese. This finding highlights the importance of open-source ecosystems for local innovation, while also
exposing the structural challenges faced by countries with fewer computational and financial resources. Thus, the dissertation
connects model evaluation to the broader conditions shaping generative Al development in Brazil.

3.2. Evaluation Framework Designed in the Work

The dissertation designs a comprehensive evaluation framework to assess LLMs. Rather
than treating evaluation as the application of a fixed set of metrics, the framework is orga-



nized around the main dimensions required to judge open-ended text generation in PT-BR.
These dimensions include lexical overlap, semantic similarity, factual grounding, linguis-
tic quality, communicative adequacy, human judgment, computational efficiency, and en-
vironmental impact. This design addresses a limitation of existing Portuguese evaluation
efforts, which provide valuable task-specific foundations but often remain fragmented
across isolated datasets and criteria’.

The automatic layer was defined through a review of NLG evaluation prac-
tices, considering which metrics were meaningful for Portuguese text generation and
for each task under analysis. Lexical metrics, including BLEU, ROUGE, METEOR,
F1, and SARI, capture surface overlap, answer matching, and task-specific transforma-
tions [Papineni et al. 2002, Lin 2004, Lavie and Agarwal 2007, Xu et al. 2016]. Seman-
tic metrics, such as BERTScore and BLANC, assess meaning preservation beyond ex-
act wording [Zhang et al. 2020, Vasilyev et al. 2020]. Factuality metrics, including CTC-
Score and AlignScore, examine whether generated outputs remain grounded in the source
material and preserve event-level consistency [Deng et al. 2021, Zha et al. 2023]. NILC-
Metrix indicators add a Portuguese-specific linguistic layer, covering textual properties
that are not captured by standard NLG metrics [Leal et al. 2024].

These automatic signals are complemented by judgment-based evaluation. The
dissertation draws on linguistic literature and task-specific evaluation practices to de-
fine natural-language criteria for LLM-as-a-judge assessment, covering dimensions such
as adequacy, fluency, clarity, completeness, insightfulness, and domain-specific useful-
ness [Liu et al. 2023, Zheng et al. 2024]. Human assessment is then used as an addi-
tional adjudication layer*, allowing qualitative inspection of cases in which automatic
metrics and LLM-based judgments may fail to capture subtle aspects of generation qual-
ity. Finally, the framework incorporates inference time, estimated energy consumption,
and equivalent C'O5 emissions using eco2Al [Budennyy et al. 2023].

Evaluation Framework Takeaways

The evaluation framework was designed from a review of NLG evaluation, linguistic quality, and task-specific assessment. Based
on this review, the dissertation defines evaluation criteria and operationalizes them through automatic metrics, Portuguese lin-
guistic indicators, and LLM-as-a-judge rubrics. These signals are complemented by a human review layer, allowing qualitative
nuances to be examined beyond numerical scores.

3.3. Experimental Setup and Datasets

The experimental setup instantiates the framework across the four PT-BR text genera-
tion tasks. Summarization is evaluated with RecognaSumm [Paiola et al. 2024a], a Por-
tuguese news summarization dataset covering diverse journalistic domains. Text sim-
plification uses PorSimplesSent [Leal et al. 2018], adapted by treating the more com-
plex sentence as input and the simpler aligned sentence as reference. Generative ques-
tion answering is evaluated with the Portuguese portion of Pira 2.0 [Paschoal et al. 2021,
Pirozelli et al. 2024], a specialized dataset centered on ocean-related topics, the Brazilian
coast, and climate change. Together, these datasets allow the dissertation to examine con-
tent selection, meaning preservation, language manipulation, knowledge use, and factual
response generation in PT-BR.

3Prompts, criteria, and rubrics are available in the dissertation and omitted here due to space constraints.
“In Portuguese, this procedure is referred to in the dissertation as Humano-como-desembargador.



For MEF-CTG, the dissertation proposes and uses
LLM4FinComm [Assis et al. 2025¢], a PT-BR financial text generation dataset
designed to reflect the Brazilian market. The dataset addresses the scarcity of financial
NLG resources in Portuguese by pairing official corporate disclosures, specifically
Material Facts collected from CVM sources, with expert human-written financial
commentaries. In this task, the disclosure functions as the control document, while the
expert commentary serves as the reference for evaluating the generated financial analysis.

The construction of LLM4FinComm followed a three-stage pipeline: collecting
expert commentaries, retrieving potentially related corporate disclosures, and aligning
commentaries with disclosures. The alignment procedure combined embedding-based
filtering with LLM-based verification with majority voting. The final dataset contains 88
disclosure—commentary pairs, covering 41 companies and 24 sectors, thereby providing
a specialized benchmark for assessing domain-specific generation in PT-BR finance.

The dissertation’s methodology provides a structured framework for evaluating PT-BR LLMs in generative settings. It combines
areview-driven selection of models, task-specific datasets, multidimensional evaluation criteria, and efficiency and sustainability
measurements. By bringing these elements together, the dissertation offers a broader basis for analyzing generative quality,
contextual adequacy, and practical viability in Brazilian Portuguese text generation.

4. Relevant Results and Contributions (Summary)

This section summarizes the dissertation’s main findings and related publications.

4.1. Experimental Results
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Figure 2. Comparison between automatic metrics and human evaluation. Sub-
figure 2a summarizes generative performance by independently min—max
normalizing each metric and averaging the normalized scores, with cost
proxied by inference time. Subfigure 2b reports human evaluation results.

The results in Figure 2 show that Sabid models are generally close to the GPT
family in automatic generative metrics, indicating strong PT-BR performance among
proprietary Portuguese-oriented models. Among locally executed open-weight Brazil-
1an models, Tucano stands out as the most relevant Green alternative, combining small



Table 1. Rank comparison across OPLL and downstream generative tasks.
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scale, lower computational cost, and competitive generative capability. Boto also reaches
strong results in some settings, but it is larger and more expensive to run. In contrast,
Periquito, Bode, and Cabra show that parameter count alone does not explain generative
performance, pointing to the role of training data, adaptation, and model design.

Human evaluation broadly confirms the main tendencies observed in the automatic
results. This suggests that the combination of linguistic, semantic, and factual metrics
can approximate human perception at a general level, especially when identifying broad
performance groups. Still, human assessment captures nuances that automatic metrics
may miss, particularly among models with similar scores. The adjudication of the LLM-
as-a-judge analyses also calls for caution: although useful as an additional evaluation
signal, these judgments can be over-punitive and vary across instances. These differences
indicate that multidimensional automatic evaluation is useful and necessary, but human
judgment remains necessary for open-ended PT-BR generation.

Evaluation Takeaway

The dissertation concludes that combining multiple evaluation metrics helps approximate human perception more reliably than
isolated scores. However, this combination is not enough to replace human evaluation, since qualitative nuances, task-specific
expectations, and subtle preferences are still captured only by human judgment.

Finally, the Table 1 further reinforces that discriminative benchmark performance
does not necessarily reflect generative performance. Tucano, for instance, performs
poorly in closed-form rankings (OPLL), but becomes one of the most relevant open-
weight models in the generative setting when efficiency, openness, and generative ca-
pability are considered together.

The dissertation shows that strong Golden performance in PT-BR text generation is achieved mainly by the GPT and Sabid
families. At the same time, it identifies Tucano as a promising Green alternative, offering a favorable balance between openness,
efficiency, and generative capability. Overall, the results suggest that generative evaluation does not always follow the same
patterns observed in discriminative benchmarks. Models with weaker closed-form rankings may still become relevant when
open-ended generation, efficiency, and practical usability are considered together.

4.2. Related Publications and Collaborations

Table 2 summarizes publications and collaborations connected to the research conducted
in the dissertation. Among the most directly related works, [Assis et al. 2025d] con-
solidates its broader evaluation perspective, while [Assis et al. 2025c] explores the pro-
posed financial text generation task. Other works address related aspects in finance,



ESG-oriented question answering, sustainability-aware LLM development, and domain-
specific analysis [Assis et al. 2025e, Assis et al. 2026b, Assis et al. 2026a]. Additional
publications examine LLM prompting and generative capabilities in complementary set-
tings [Assis et al. 2025a, Assis et al. 2025b], while [Assis et al. 2024a] provides an ear-
lier basis for combining generative quality and computational impact. Beyond these
direct connections, the table also reflects broader collaborations on language technolo-
gies, including diplomatic essay assessment [Cavalcanti et al. 2025], metaphor process-
ing [Stellet et al. 2025], and Portuguese-centered computational tasks [Masid et al. 2026,
Moura et al. 2026, Amorim et al. 2025b].

Table 2. Summary of publications related to the dissertation.

Publication Venue Year Qualis hS5-index h5 Stratum Observation
[Assis et al. 2026b] LREC 2026 Al 68 1+ 12,5% -

[Assis et al. 2026a] ICLR FinATWS 2026 - - - Best Poster Runner-Up Award
[Assis et al. 2025d] JBCS 2025 A3 - - -

[Assis et al. 2025¢] ACM ICAIF 2025 - 30 1 25,0%

[Assis et al. 2025¢] ACM ICAIF 2025 - 30 1 25,0% -

[Assis et al. 2025a] ENIAC 2025 A4 9 1 75,0% -

[Assis et al. 2025b] SemEval 2025 Al 40 T 12,5% -

[Assis et al. 2024a] STIL 2024 Bl 8 1 87,5% -

[Ferreira et al. 2026] ICLR FinAIWS 2026 - - - -

[Masid et al. 2026] PROPOR 2026 A4 13 1 62,5% -

[Moura et al. 2026] PROPOR 2026 A4 13 1 62,5% -

[Stellet et al. 2025] STIL 2025 B1 8 1 87,5% -
[Cavalcanti et al. 2025] STIL 2025 B1 8 1 87,5% -
[Nepomuceno et al. 2025]  BRACIS 2025 A3 18 1 50,0% -

[Paiva et al. 2025] SBBD 2025 A4 8 T 87,5% -

[Amorim et al. 2025a] FUSION 2025 A3 23 1 37,5% -

[Amorim et al. 2025b] ACM SAC 2025 Al 37 1 12,5% Best Paper Award
[Dutra et al. 2025] NTCIR 2025 - - - -

[Martinho et al. 2025] KDMiLe 2025 B2 8 1 87,5% Best Paper Award
[Romero et al. 2025] KDMiLe 2025 B2 8 T 87,5% Third Best Paper Award
[Amorim et al. 2024] KDMiLe 2024 B2 8 T 87,5% Second Best Paper Award

5. Final Remarks

The dissertation demonstrates that the evaluation of LLM-powered solutions for Brazilian
Portuguese cannot be adequately captured by closed-form and predominantly discrimina-
tive benchmarks alone. Across summarization, text simplification, generative question
answering, and financial-domain controllable generation, the results reveal substantial
variation across tasks, models, and evaluation criteria. Proprietary systems, especially
the GPT and Sabid families, achieve the strongest overall generative performance, while
open-weight models show more task-dependent behavior. Among them, Tucano emerges
as a particularly relevant alternative by combining competitive generative capability with
lower computational cost and environmental impact, whereas models such as Bode remain
stronger in more knowledge-intensive settings.

More broadly, the dissertation contributes a multidimensional evaluation perspec-
tive for PT-BR generative Al, combining automatic metrics, Portuguese linguistic indi-
cators, LLM-as-a-judge protocols, human assessment, and computational impact mea-
surements. The findings reinforce that generative quality depends on dimensions that no
single metric can fully capture, especially when contextual adequacy, usefulness, factual
grounding, and human preference are considered. By connecting performance, efficiency,
openness, and environmental responsibility, the dissertation advances a more situated and
responsible path for evaluating LLMs in Brazilian Portuguese, on the trail of a Green &
Golden Generative Al
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Appendix A: Research By-products
The research by-products associated with the dissertation are listed below.

1. Software packages and research artifacts. All source code, data processing scripts, evaluation routines, prompts, and
related artifacts used in the dissertation and associated papers are publicly available as open resources.

 Evaluation framework: https://github.com/MeLLL-UFF/brfauna-gen-eval

* LLM4FinComm dataset and methods: https://github.com/AIDA-BR/LLM4FinComm

* Additional code related to the other associated papers: https://github.com/MeLLL-UFF
 Additional models related to the other associated papers: https://huggingface.co/melll-uff

2. Journal publication.
(a) [Assis et al. 2025d]

Venue: Journal of the Brazilian Computer Society (JBCS), 2025; Qualis: A3; h5-index: .
This work consolidates the central evaluation perspective of the dissertation by comparing Brazilian and Portuguese-
oriented LLMs in generative tasks. It provides the conceptual basis for the broader discussion on the Brazilian LLM
Fauna, the contrast between discriminative and generative evaluation, and the need for assessment protocols designed
specifically for open-ended PT-BR generation.
Venue link: https://journals—sol.sbhbc.org.br/index.php/jbcs/index.
Paper link: https://doi.org/10.5753/jbcs.2025.5814.

3. Conference and workshop publications.

(a) [Assis et al. 2025c¢]
Venue: ACM International Conference on Al in Finance (ACM ICAIF), 2025; Qualis: —; h5-index: 30.
This work directly supports the financial-domain component of the dissertation by proposing the Material Fact Con-
trollable Text Generation task. It connects the dissertation’s generative evaluation framework to financial commentary
generation, using Brazilian corporate disclosures as input and expert commentaries as references.
Venue link: https://icaif25.o0rg/.
Paper link: https://doi.org/10.1145/3768292.3770438.

(b) [Assis et al. 2026b]
Venue: Language Resources and Evaluation Conference (LREC), 2026; Qualis: Al; h5-index: 68.
This work brings the dissertation’s concern with generative question answering into the ESG domain. By proposing
ESG-QA, it connects the evaluation of LLMs to environmental, social, and governance dimensions, reinforcing the
dissertation’s interest in domain-specific resources, sustainability-oriented language technologies, and domain-grounded
QA evaluation.
Venue link: https://lrec2026.info/.
Paper link: https://lrec.elra.info/lrec2026-main-420.

(c) [Assis et al. 2026a]
Venue: ICLR Workshop on Advances in Financial Al, 2026; Qualis: —; h5-index: —.
This work operationalizes Green & Golden concerns by developing an ESG-oriented LLM through responsible Al
and ESG practices. It relates to the dissertation by applying its generative QA evaluation framework to ESG-oriented
financial question answering, combining domain adaptation, efficient model development, ESG-oriented evaluation, and
sustainability-aware language technology. Best Poster Runner-Up Award.
Venue link: https://sites.google.com/view/iclr2026finai/.
Paper link: https://openreview.net/forum?id=EKp4ybPdmr.

(d) [Ferreira et al. 2026]
Venue: ICLR Workshop on Advances in Financial Al, 2026, Qualis: —; h5-index: —.
This work relates to the dissertation’s financial Al axis by investigating LLM-based agents for fundamental analysis in
the Brazilian stock market. It complements the dissertation’s focus on financial text generation by exploring how LLMs
can support analytical reasoning over financial information in a local market context.
Venue link: https://sites.google.com/view/iclr2026finai/.
Paper link: https://openreview.net/forum?id=wgI93telb0.

(e) [Masid et al. 2026]
Venue: International Conf. on Computational Processing of Portuguese (PROPOR), 2026; Qualis: A4; h5-index: 13.
This work is closely aligned with the dissertation’s evaluation framework, as it examines how automatic NLG metrics and
LLM-as-a-judge methods behave when assessing Portuguese financial texts. It directly dialogues with the dissertation’s
discussion on the limits of automatic evaluation, the role of human-informed assessment, and the difficulty of evaluating
open-ended financial language generation.
Venue link: https://propor2026.utba.br/.
Paper link: https://aclanthology.org/2026.propor-1.22/.

(f) [Moura et al. 2026]
Venue: International Conf. on Computational Processing of Portuguese (PROPOR), 2026; Qualis: A4; h5-index: 13.
This work relates to the dissertation’s emphasis on language-specific and domain-specific behavior in LLMs through a
QA setting. By examining Portuguese—English variation in medical question answering and retrieval-augmented strate-
gies, it applies a related evaluation perspective to a specialized domain, reinforcing the importance of assessing models
in realistic linguistic contexts rather than relying only on general-purpose benchmarks.
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Venue link: https://propor2026.utba.br/.
Paper link: https://aclanthology.org/2026.propor—1.46/.

(g) [Nepomuceno et al. 2025]
Venue: Brazilian Conference on Intelligent Systems (BRACIS), 2025; Qualis: A3; h5-index: 18.
This work is connected to the financial-domain axis of the dissertation by investigating the limits and possibilities of
LLM-based agents for fundamental financial analysis. It contributes to the broader context in which financial LLM
applications are evaluated not only by textual output quality, but also by usefulness, reliability, and analytical value in
practical settings.
Venue link: https://bracis.sbc.org.br/2025/.
Paper link: https://doi.org/10.1007/978-3-032-15987-8_09.

(h) [Assis et al. 2025¢e]
Venue: ACM International Conference on Al in Finance (ACM ICAIF), 2025; Qualis: —; h5-index: 30.
This work relates to the dissertation’s Green perspective by examining whether tool-enhanced small language models can
approach larger models in financial question answering. It reinforces the dissertation’s argument that model usefulness
should be analyzed together with efficiency, accessibility, openness, and task-specific adequacy.
Venue link: https://icaif25.o0rg/.
Paper link: https://doi.org/10.1145/3768292.3770409.

(i) [Assis et al. 2025a]
Venue: National Meeting on Artificial and Computational Intelligence (ENIAC), 2025; Qualis: A4; h5-index: 9.
This work explores LLM reasoning and prompting beyond conventional text tasks through sentiment analysis over codi-
fied music representations. It contributes to the broader investigation of generative and reasoning capabilities developed
during the dissertation, particularly in settings where language models must operate over non-standard symbolic inputs.
Venue link: https://bracis.sbc.org.br/2025/pt/eniac-2025/.
Paper link: https://doi.org/10.5753/eniac.2025.12548.

(j) [Assis et al. 2025b]
Venue: International Workshop on Semantic Evaluation (SemEval), 2025; Qualis: Al; h5-index: 40.
This work connects to the dissertation’s evaluation concerns by comparing small and large language models in a mul-
tilingual benchmark setting. It contributes to the broader discussion on how different model families behave across
languages, tasks, and evaluation protocols, including scenarios involving Portuguese and multilingual narrative texts.
Venue link: https://semeval.github.io/SemEval2025/.
Paper link: https://aclanthology.org/2025.semeval-1.7/.

(k) [Stellet et al. 2025]
Venue: Brazilian Symposium in Information and Human Language Technology (STIL), 2025; Qualis: Bl; h5-index: 8.
This work connects the dissertation’s broader generative evaluation perspective to another task, namely LLM-based
metaphor translation into Portuguese. By focusing on meaning preservation and linguistic adequacy, it relates to the
dissertation’s concern with quality dimensions that are not fully captured by surface-level metrics, especially in culturally
and semantically sensitive language tasks.
Venue link: https://bracis.sbc.org.br/2025/pt/stil-2025/.
Paper link: https://doi.org/10.5753/st11.2025.37845.

(1) [Cavalcanti et al. 2025]
Venue: Brazilian Symposium in Information and Human Language Technology (STIL), 2025; Qualis: BI; h5-index: 8.
This work contributes to Portuguese NLG evaluation by introducing Diplomatrix-BR, a resource for comparing human-
and LLM-authored essays in the Brazilian diplomatic examination context. It relates to the dissertation by expanding
the evaluation of generated Portuguese text to a high-stakes, culturally situated writing scenario.
Venue link: https://bracis.sbc.org.br/2025/pt/stil-2025/.
Paper link: https://doi.org/10.5753/sti1.2025.37825.

(m) [Paiva et al. 2025]
Venue: Brazilian Symposium on Databases (SBBD), 2025; Qualis: A4; h5-index: 8.
This work relates to the dissertation’s interest in contextual prompting by studying how event information can improve
hate speech detection with LLMs. It contributes to the broader methodological context of prompt design, context-
sensitive evaluation, and the use of LLMs in socially sensitive Portuguese-language tasks.
Venue link: https://sbbd.org.br/2025/.
Paper link: http://dx.doi.org/10.5753/sbbd.2025.247279.

(n) [Amorim et al. 2025a]
Venue: International Conference on Information Fusion (FUSION), 2025; Qualis: A3; h5-index: 23.
This work explores model fusion for Portuguese hate speech detection, contributing to the broader research context on
efficient and robust language model use. It also relates to the dissertation’s concern with combining signals, models, and
criteria to improve performance in Portuguese NLP while considering practical constraints.
Venue link: https://fusion2025.0rg/.
Paper link: http://dx.doi.org/10.23919/FUSION65864.2025.11124084.

(0) [Amorim et al. 2025b]
Venue: ACM/SIGAPP Symposium on Applied Computing (ACM SAC), 2025; Qualis: Al; h5-index: 37.
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This work connects to the dissertation’s concern with linguistic context by studying how language models process
Portuguese varieties across Brazil, Portugal, and Mozambique. It reinforces the importance of considering local and
regional variation when evaluating language technologies, especially in multilingual and Lusophone contexts. Best
Paper Award.

Venue link: https://www.sigapp.org/sac/sac2025/.

Paper link: https://doi.org/10.1145/3672608.3707931.

(p) [Dutra et al. 2025]
Venue: NTCIR Conference on Evaluation of Information Access Technologies (NTCIR), 2025; Qualis: —; h5-index: —.
This work supports the dissertation’s financial NLP background by examining language models for temporal financial
argument classification. It contributes to the broader set of financial-language tasks that informed the dissertation’s focus
on domain-specific evaluation and the analysis of language models in finance.
Venue link: https://research.nii.ac. jp/ntcir/ntcir-18/.
Paper link: http://dx.doi.org/10.20736/0002002045.

(q) [Martinho et al. 2025]
Venue: Symposium on Knowledge Discovery, Mining and Learning (KDMiLe), 2025; Qualis: B2; h5-index: 8.
This work relates to the financial Al context of the dissertation by exploring ensemble strategies for temporal financial
argument detection. It reinforces the relevance of specialized financial language processing as part of the broader re-
search environment of the dissertation and complements the analysis of model behavior in financial tasks. Best Paper
Award.
Venue link: https://bracis.sbc.org.br/2025/pt/kdmile/.
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