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Abstract
The growing demand for jurisprudential standardization combined with the increasing volume of decisions
issued by the Appeals Panels of the Brazilian Federal Special Courts poses significant challenges to maintaining
consistency and transparency in judicial decision-making. This paper presents a provenance-aware framework for
the generation of judicial draft decisions to support decision-making based on the identification of representative
themes established by the National Panel for Uniformization. We propose to combine automated data collection
from real judicial sources, AI-assisted semantic classification of appellate decisions, rule-based determination
of admissibility outcomes, and automatic generation of legal drafts in LATEX, subsequently compiled into PDF
documents. Beyond document generation, the framework incorporates an ontological representation layer that
integrates a legal ontology describing the admissibility procedure of Request for Standardizing the Interpretation
of a Federal Law (RS) with PROV-O provenance modeling. This semantic layer enables the representation of
legal assertions as well as the traceability of the agents, activities, entities, and artifacts involved throughout the
generation process. As a result, the framework produces both human-readable legal documents and machine-
interpretable RDF knowledge graphs describing their provenance. By promoting transparency, traceability, and
interoperability, the proposed framework contributes to the adoption of trustworthy AI-based solutions within
the Brazilian Judiciary.
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1. Introduction

Following the resurgence of Artificial Intelligence (AI) after the so-called second AI Winter, ontolo-
gies became increasingly important as mechanisms for representing structured domain knowledge,
enabling reusable conceptual schemas and interoperability across heterogeneous systems [1]. This
ontological foundation also played a central role in the emergence of the Semantic Web by supporting
shared vocabularies, machine-readable semantics, and standardized knowledge representation across
domains [2]. The renewed progress of AI was also driven by advances in Machine Learning and Neural
Networks, improvements in computational capacity, the growing availability of large-scale datasets,
and the development of new sophisticated algorithms [3]. A major milestone in contemporary AI
was the introduction of the Transformer architecture [4], which underpins modern Large Language
Models (LLMs) such as GPT, BERT, and Claude. These models have demonstrated remarkable capa-
bilities in natural language understanding and generation, significantly advancing the state of the art
in multiple domains. Today, most AI applications operate within the paradigms of Artificial Narrow
Intelligence (ANI), focusing on specialized tasks such as recommendation systems, language translation,
summarization, and automatic document drafting [5].
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Within the legal domain, these advances have renewed interest in intelligent legal systems capable
of supporting judicial and legal activities through automated reasoning, information retrieval, and
document generation. A legal expert system is a specialized type of expert system that applies artificial
intelligence techniques to emulate the reasoning and decision-making capabilities of legal profession-
als [6]. These systems typically rely on a knowledge base containing legal rules and an inference engine
capable of processing and applying such knowledge to specific legal problems. Legal expert systems
have long been proposed as a means of addressing the growing complexity and volume of legal infor-
mation and judicial decisions, a challenge that has become increasingly significant with the expansion
of digital legal infrastructures and AI technologies [7]. As part of the broader digital transformation of
judicial systems worldwide, the Brazilian Judiciary increasingly employed AI technologies and AI-based
systems began to be adopted to address the growing demand for efficiency in handling large volumes
of electronic case files and unstructured data [8].

Particularly, the activities of the Appellate Panels (Turmas Recursais or TR) and Federal Regional
Court (TRF) (Tribunal Regional Federal or TRFs) within the scope of the Federal Special Courts (Juizados
Especiais Federais or JEFs) have consistently generated a significant body of case law, whose uniformity
is essential to ensure legal certainty, equality, and the legitimate trust of litigants in the judicial system.
However, the growing volume of decisions and the absence of efficient mechanisms for controlling,
organizing, and systematizing jurisprudential divergences make it difficult to maintain consistency
between regional interpretations and those established by the National Uniformization Panel (Turma
Nacional de Uniformização or TNU), the court responsible for the uniform interpretation of the JEFs [9].
The lack of automated processes capable of comparing and correlating the issues decided by the
TRFs with the precedents consolidated by the TNU reduces the effectiveness of the jurisprudential
uniformization system. As a result, potentially conflicting decisions may persist across different regions,
undermining the predictability of judicial decisions and leading to unequal treatment in legally similar
cases. Despite the fact that the Brazilian Federal Regional Court of the 2nd Region (TRF2) has already
officially adopted an AI-based decision-support tool called ApoIA1, its functionality is exclusively
limited to specific tasks such as case summarization, text revision, or headnote generation, and does
not support jurisprudence retrieval or case-law uniformization activities. The system primarily assists
judges and court staff in judicial case processing, while all legal analyses and judicial decision-making
remain under human responsibility. Furthermore, in compliance with Resolution No. 615/20252 of the
Brazilian National Council of Justice, the platform incorporates operational logging, internal monitoring,
and governance mechanisms to ensure transparency, accountability, and auditability.

In this paper, we present a provenance-aware semantic framework for judicial draft generation
in the context of Request for Standardizing the Interpretation of a Federal Law (RS) (Pedido de Uni-
formização Nacional or PU) within the JEFs. The proposed approach combines LLMs, legal knowledge
representation, and semantic provenance technologies to support the identification of representative
themes established by the TNU, the determination of the corresponding admissibility outcome, and
the automatic generation of judicial draft decisions based on templates provided by domain experts.
Considering the previously discussed growth in the volume of judicial decisions and the amount of time
required to manually verify whether the central issue of a given TR decision (i.e., its procedural matter)
has already been addressed within one of the TNU’s established themes, as well as the position of the
National Council of Justice (CNJ) regarding the adoption of AI-based solutions within the Judiciary3,
our proposal seeks to support jurisprudential uniformity, improve procedural efficiency, and assist
legal practitioners in identifying precedents and potentially related themes in a more consistent and
scalable manner. Beyond the use of LLMs for legal classification and document generation, the frame-
work incorporates an ontological representation layer that combines a legal ontology representing the
admissibility procedure of RSs [10, 11] with PROV-O provenance modeling [12, 13]. While the legal
ontology provides a structured representation of the legal concepts and decision outcomes involved in

1https://www.trf2.jus.br/trf2/consultas-e-servicos/apoia-inteligencia-artificial
2https://atos.cnj.jus.br/files/original1555302025031467d4517244566.pdf
3https://atos.cnj.jus.br/atos/detalhar/3613
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the appellate process, PROV-O captures the agents, activities, entities, and temporal information associ-
ated with the generation workflow. As a result, the framework produces both human-readable judicial
drafts, represented in LATEX and PDF formats, and machine-interpretable RDF knowledge graphs capable
of supporting traceability, auditability, and explainability. This combination of LLM-based decision
support, legal ontologies, and semantic provenance aligns with the broader vision of neuro-symbolic AI,
which seeks to combine the learning capabilities of data-driven models with the transparency, structure,
and interpretability provided by symbolic representations [14].

The remainder of this paper is organized as follows. Section 2 presents the proposed framework,
describing the overall workflow for judicial decision analysis. Section 3 details the implementation of the
framework, including data collection, LLM-assisted classification, draft generation, and ontology-based
provenance modeling. Section 4 discusses related work on legal AI, judicial document generation,
legal ontologies, and provenance-aware systems. Finally, Section 5 concludes the paper and outlines
directions for future research.

2. Proposal

The proposed framework aims to support the generation of judicial draft decisions to support decision-
making for Request for Standardizing the Interpretation of a Federal Law (RS) (PUs) by combining
LLMs, representative legal themes established by the National Uniformization Panel (TNU), legal
ontologies, and provenance-aware semantic technologies. The framework operates as a multi-stage
pipeline composed of: (i) the extraction of real judicial decisions and representative themes from judicial
public brazilian data sources; (ii) the semantic classification of judicial decisions according to TNU
representative themes using an LLM; (iii) the determination of the appropriate admissibility outcome of
the RSs based on the identified theme, its procedural status, and its consonance or dissonance with the
analyzed decision; (iv) the automatic generation of judicial draft decisions in LATEX and PDF formats,
based on templates provided by domain experts and currently used in real judicial practice; and (v)
the production of RDF knowledge graphs that combine legal-domain representations with PROV-O
provenance information, enabling traceability and auditability throughout the document-generation
process.

In this article, we decided to consider three possible legal outcomes that, according to the norm,
may result from the admissibility assessment of a Request for Standardizing the Interpretation of a
Federal Law (RS) (The admissibility analysis process of an RS appeal was modeled using BPMN and
subsequently validated by domain specialists [15]). Such assessment must be conducted sequentially
and requires the evaluation of representative themes and binding precedents established by the TNU.

More specifically, the approach assists judges and judicial clerks in identifying whether an RS is
associated with a representative TNU theme and whether that theme has already reached a final and
unappealable status. If the representative theme is still pending judgment, the pipeline supports the
generation of a draft decision suspending the proceeding until the TNU issues a final ruling. Conversely,
if a final ruling exists, the pipeline assists in assessing whether the challenged decision is in consonance
or dissonance with the representative theme.

According to the result of this assessment, the pipeline automatically generates a draft decision
corresponding to one of the three legal outcomes considered in this work: suspension of the appeal, not
entertain the appeal, or granting the RS to revoke the challenged decision and align it with the binding
TNU precedent (TNU theme).

2.1. About the data extraction

Our benchmark was extracted from real decisions issued by the Appeals Panels (TRs) of the Federal
Regional Court of the 2nd Region (TRF2) from Espirito Santo (1ªTRES and 2ªTRES), in Brazil, through
the court’s jurisprudence consultation portal4 by using the Selenium library. A total of 2,000 of the most

4https://eproc.trf2.jus.br/eproc/externo_controlador.php?acao=jurisprudencia@jurisprudencia/listar_resultados
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recent judicial decisions (acórdãos) available at the time of extraction (April 2, 2025) were collected.
The following information regarding each decision was considered relevant for subsequent analysis:
Case Class; Type of Judgment; Subject(s); Jurisdiction; Original Rapporteur; Filing Date; Judgment Date;
and Case Judicial Process Number. In addition, the full-text version (Inteiro Teor ) of each decision was
extracted and stored in PDF format.

Subsequently, information regarding representative themes (temas representativos) was collected
from the TNU website5. The following information concerning the representative themes was extracted
for subsequent analysis: Theme Number; Theme Status; Branch of Law; Legal Question Submitted for
Judgment; Established Thesis; Case Number; Date of the Referral Decision; Rapporteur; Judgment Date;
Date of Publication of the Appellate Decision; and Final and Unappealable Decision Date. The full-text
document of the referral decision (Inteiro Teor da Decisão de Afetação) was also extracted and stored. In
total, 378 representative themes were collected.

2.2. About the comparison and categorization

Our framework compares the aforementioned decisions issued by the TRs of the TRF2 and categorizes
them according to the foregoing representative themes of the TNU by using an LLM. The comparison
process followed the criterion that the subject matter discussed in the full text of the TRF2 decision
should first be compared against the Legal Question Submitted for Judgment associated with each
extracted TNU representative theme. As a result of this first stage, the model was instructed to return
either the corresponding theme number, when a representative theme matching the subject of the
decision was identified, or the label NO THEME when no suitable match was not found. Subsequently,
when a themewas identified, themodel compared the full text of the TRF2 decision with the Established
Thesis associated with the selected theme, whenever such a thesis existed. In this case, the model
determined whether the judicial decision and the established thesis were in consonance (alignment) or
dissonance (disagreement). All comparison results were stored together with a unique identifier for
each judicial decision, the TNU representative theme that best matched the subject of the decision, and
an indication of whether the corresponding established thesis was in consonance or dissonance with
the analyzed decision. Subsequently, the validity of each analysis must be assessed. LLM models may
exhibit failures, such as not responding to the requested task, producing outputs that do not comply
with the required formatting, or even hallucinating and providing incorrect information [16].

Figure 1: LLM Legal analyses classification workflow

5https://www.cjf.jus.br/cjf/corregedoria-da-justica-federal/turma-nacional-de-uniformizacao/temas-representativos
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For this reason, the analyses returned by the model were classified according to the following
workflow depicted in Figure 1: analyses were considered Invalid when they failed to comply with
the requested output format; Incomplete when they failed to indicate whether the judicial decision
and the established thesis were in consonance or dissonance in cases where a thesis had already been
established; and Valid when the response adhered to the required formatting and provided complete
information.

2.3. About the documents generation

When an analysis is classified as valid and a corresponding TNU representative theme is identified
for a judicial decision, the decision draft on the admissibility of the appeal (minuta de decisão de
admissibilidade recursal) can be generated to determine the procedural path of a case involving a RS.
Depending on the outcome of the analysis, three procedural actions may be taken regarding this kind of
request: i- to suspend the appeal (sobrestamento); ii- to not entertain the appeal (negação de seguimento);
or iii- appeal RS Granted To Revoke Decision of the Appeal Panel (TRES) judgment (adequação do
julgado).

Figure 2: LLM Legal decisions workflow

As depicted in Figure 2, for each of these actions, a LATEX template file was created to allow the
insertion of data related to the identified TNU representative theme and subsequent compilation into
a PDF document containing a draft of the legal decision. A request should be suspended when i- the
associated TNU representative theme has not yet been adjudicated; or ii- when it has been adjudicated
but has not yet reached final and unappealable status trânsito em julgado. A request (appeal) should
be not entertained further processing when the representative theme has reached final status and
the appellate decision is in consonance with the thesis of this theme. A request should be granted to
revoke decision when the representative theme has reached final status and the appellate decision is in
dissonance with the thesis of the TNU Theme.

2.4. About the production of knowledge graphs

In addition to the draft generation, our framework incorporates an ontological layer aimed at improving
the transparency, traceability, and interoperability of the generated artifacts. This layer combines a
domain ontology [10, 11] developed in OntoUML [17] and serializable in OWL [18] describing the
admissibility procedure with a provenance ontology [12, 13] capable of capturing the generation process
of LLM-assisted legal artifacts.

The domain ontology proposed in [10] was slightly extended to support the proposed framework.
Specifically, three concepts that were not required in the original admissibility model were introduced:
Theme, representing the representative themes established by the TNU; Thesis, representing the binding



legal thesis associated with a representative theme; and Unappealable Decision, representing the final
decision concluding the adjudication of a representative theme. These concepts are used to represent
the legal assertions produced by the classification stage and the resulting judicial decisions inferred
from the identified TNU representative themes, the assessment of consonance or dissonance between
the request and the corresponding established thesis, or the procedural status of the representative
theme. The resulting ontological model with its core legal concepts and their relationships throughout
the admissibility procedure is illustrated in Figure 3.

Figure 3: Extended ontology supporting the proposed framework.

To complement the legal representation, our framework employs the PROV-O ontology [12, 13] to
capture the provenance of the generated artifacts. This provenance layer explicitly records the agents,
activities, entities, and timestamps involved in the generation process of the decision draft from the
analyzed request.

Judicial artifacts, such as appellate decisions, representative themes, thesis, admissibility decisions,
and generated draft decisions, are modeled as prov:Entity instances. Computational steps, including
decision classification, admissibility assessment, and draft generation, are represented as prov:Activity
instances. Both human participants (e.g., judges and judicial clerks) and software components (e.g., the
document-generation pipeline and the LLM used for classification) are modeled as prov:Agent instances.
These provenance elements are connected to the legal-domain vocabulary through standard PROV-O
relations such as prov:used, linking activities to legal entities consumed during execution; prov:gen-
erated, linking activities to the judicial artifacts they produce; and prov:wasAssociatedWith, linking
activities to the responsible human or software agents.

As a result, the system produces both a consolidated knowledge graph describing each pipeline
execution and individual provenance graphs associated with each generated draft. The ontology
contributes to transparency by making the legal concepts underlying each generated draft explicit
instead of leaving them embedded only in textual documents. It contributes to traceability because each
generated artifact is semantically connected to the representative theme, legal thesis, judicial decision,
and provenance records that led to its production. Finally, it improves interoperability by representing



legal knowledge using OWL and RDF vocabularies that can be queried, exchanged, and integrated
with other Semantic Web applications. Thus, by explicitly representing how each draft was produced,
our framework supports explainability, auditability, and trustworthiness in AI-assisted legal decision
support.

3. Implementation

The implemented system6 consists of a command-line Python pipeline organized into mod-
ules with well-defined responsibilities and each component is responsible for a specific stage
of the workflow. The command-line execution interface is concentrated in app/cli, work-
flow configuration and pipeline orchestration are handled in app/core, domain abstractions
are defined in app/domain, and legal reasoning is implemented in app/services. Specifi-
cally, data acquisition is handled by app/services/collectors.py, decision classification is
performed by app/services/analysis.py and app/services/gemini.py, appellate decision
rules are implemented in app/services/actions.py, judicial draft generation is managed by
app/services/documents.py, and semantic graph construction and provenance representation are
provided by app/services/semantic.py. This organization enabled the project to be structured as a
data pipeline composed of inspectable and verifiable intermediate artifacts, thereby facilitating valida-
tion, reproducibility, and process transparency and provides intermediate outputs to ensure traceability
across processing stages.

3.1. Data Collection

The data collection process was formalized to support multiple operational modes. The sample mode was
designed for local validation without network dependencies, the import mode supported the ingestion of
locally available datasets, including compressed ZIP packages containing internal files and, the live mode
enabled direct retrieval from TNU and TRF2 data sources. The live mode supports effective pagination
and structured parsing of HTML tables with an accurate parser for metadata extraction, including case
class, jurisdiction, original rapporteur, and case number. Additionally, an optional fallback mechanism
based on browser automation using Playwright was incorporated to support scenarios in which data
sources relied heavily on JavaScript-based rendering.

3.2. Analysis Layer

The system was designed to support two complementary processing approaches. The first, operating
locally, relies on contextual similarity and text normalization techniques to mitigate encoding-related
noise and improve the consistency of the matching process between the subjects of judicial decisions
and TNU representative themes. The second approach leverages the Gemini API to perform semantic
classification and produce structured outputs. The API call received as input parameters: (i) the reference
to the file containing information about the TNU representative themes, (ii) the reference to the PDF file
containing the full text of the TRF2 decision under analysis, and (iii) a set of instructions specifying how
the categorization should be performed. The system explicitly distinguishes among the alternatives
Suspended RS, Not Entertained RS, RS Granted To Revoke Decision, and No Action, while
restricting document generation to cases in which a corresponding procedural decision is applicable.

3.3. Draft Generation

Judicial draft documents were produced in LATEX to ensure typographic control and alignment with the
desired legal document format. The pipelinewas subsequently extendedwith automatic PDF compilation
through either Tectonic or pdfLATEX. Mechanisms supporting reproducible document generation were
also incorporated through metadata control using SOURCE_DATE_EPOCH and FORCE_SOURCE_DATE, with

6https://github.com/LabDeborah/judicial-draft-decisions-project
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the objective of reducing variations among equivalent artifacts generated across different executions.
Figure 5 presents an example of a judicial draft generated by the proposed framework recommending the
suspension of a RS. In this case, the system identified a similarity between the Appellate Decision on SFCA
extracted and TNU Theme 172 as shown in Figure 4, which had already been selected for uniformization
but had not yet reached a final and unappealable decision (trânsito em julgado). According to the
admissibility rules7, the appropriate procedural action is therefore to suspend the appeal. Based on this
classification, a draft decision to suspend RS was automatically generated (sobrestamento) representing
an artifact for future decision-making.

Figure 4: Representation of Theme 172 on the official TNU jurisprudence portal.

Figure 5: Example of a generated suspension draft based on a real template of a legal decision.

7https://www.cjf.jus.br/cjf/corregedoria-da-justica-federal/turma-nacional-de-uniformizacao/regimento_interno
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3.4. Graph Generation

Our framework implements provenance information as RDF/Turtle graphs generated automatically at
the end of each pipeline execution. The provenance model complements the legal ontology by represent-
ing legal documents and intermediate results as prov:Entity instances, computational processing steps
as prov:Activity instances, and both software components and human participants as prov:Agent
instances. For each analyzed decision, the framework creates a provenance chain linking the original
judicial decision, the representative TNU theme identified during classification, the analysis result, and
the corresponding judicial draft generated by the system.

Figure 6 presents an excerpt of the RDF provenance graph corresponding to the not entertain RS
draft (negar seguimento ao Pedido Nacional de Uniformização) shown in Figure 5. The graph was rendered
using the Ontology Visualization tool8, which generates Graphviz9 visualizations from RDF/OWL data.
We have considered the Judicial Process number as a decision number.

Figure 6: RDF provenance graph of the generated suspension draft (sobrestamento).

To validate the practical value of the generated knowledge graphs, competency questions were elicited
from judicial law clerks regarding common auditing and explanation tasks. These competency questions
were translated into SPARQL queries10 executed over the generated knowledge graphs. Representative
queries include identifying the TNU representative theme used during classification, retrieving the legal
thesis supporting a generated draft, determining which software agent participated in the generation
process, and retrieving all appellate decisions associated with a specific TNU representative theme.

8https://github.com/fatestigma/ontology-visualization
9https://graphviz.org
10https://github.com/LabDeborah/judicial-draft-decisions-project/tree/main/cq

https://github.com/fatestigma/ontology-visualization
https://graphviz.org
https://github.com/LabDeborah/judicial-draft-decisions-project/tree/main/cq


4. Related Work

As judicial and governmental institutions increasingly rely on digital systems, the growing volume
of legal and administrative documents has intensified the demand for automated methods capable of
supporting classification, organization, and routing tasks. For example, the use of machine learning
techniques to automate the classification and routing of electronic petitions has been largely inves-
tigated [19, 20]. These works demonstrate how Natural Language Processing (NLP) and Machine
Learning techniques can improve the efficiency of legal and administrative workflows by automating
repetitive tasks associated with large volumes of textual data.

More recently, the emergence of LLMs has significantly expanded the scope of AI applications in
the legal domain. LLM-based systems are capable of generating legal text, answering legal questions,
summarizing documents, and supporting legal reasoning activities. The transition from traditional
NLP pipelines toward generative AI architectures represents an important shift in Computational Law
research, enabling systems not only to classify legal information but also to interact with users and
generate complex legal content [21, 22, 23].

Beyond document processing and legal assistance, recent research has increasingly explored the use
of AI for legal reasoning, judgment prediction, and judicial decision support. These systems attempt
to emulate aspects of legal reasoning by combining subsymbolic techniques with structured legal
knowledge. Several studies investigate the prediction of criminal charges, prison terms, and judicial
outcomes using deep learning and transformer-based architectures [24, 25, 26, 27, 28, 29, 30]. Together,
these studies illustrate the growing interest in AI systems capable of supporting judicial reasoning
processes through the integration of legal knowledge, explainability mechanisms, and predictive models.

As AI systems become increasingly integrated into legal environments, concerns regarding reliability,
explainability, fairness, and regulatory compliance have also become central research topics. The lack
of human involvement may compromise the courts’ ability to consider the specific nuances of each
case, making judicial decision-making more mechanized and less sensitive to the individual contexts
of litigants. AI can support tasks such as information screening, precedent identification, and the
organization of complex data, allowing judges to dedicate more time to legal analysis and interpretation.
For example, in [31], the author discusses the impacts of AI on fair trial guarantees distinguishing
between fully automated judicial systems and judge-support models in which AI acts only as an assisting
tool.

In high-stakes domains such as law, inaccurate or biased outputs may directly affect judicial decisions
and access to justice, making evaluation and validation essential components of legal AI research. In [32,
22], the authors discuss the importance of domain-specific benchmarks and evaluation methodologies
for legal AI systems. In particular, [32] presents a comprehensive evaluation framework for LLMs in
legal tasks such as similar-case retrieval, legal argument extraction, and legal element recognition,
with benchmark questions reviewed by legal experts to ensure reliability and consistency. Similarly,
[22] highlights several open challenges involving hallucinations, explainability, bias, privacy, and
regulatory compliance in legal-domain LLMs. The survey emphasizes that, despite recent advances, AI
systems in the legal domain still face important limitations regarding robustness, transparency, and
trustworthiness.

The growing adoption of AI in legal systems has also strongly influenced the Brazilian Judiciary,
particularly within broader initiatives related to judicial modernization, digital transformation, and
procedural efficiency. In this context, AI technologies have increasingly been explored in the literature
as mechanisms for supporting judicial and administrative activities, especially in response to challenges
involving excessive caseloads, procedural delays, and operational costs [33, 34, 35, 36]. The studies
demonstrate that the adoption of AI in the Brazilian Judiciary is closely associated not only with tech-
nological modernization and efficiency gains, but also with ongoing concerns regarding transparency,
accountability, human oversight, and the preservation of fundamental legal principles.

Legal ontologies have long played an important role in the intersection between AI and Law, particu-
larly as mechanisms for structuring legal knowledge, enabling semantic interoperability, and supporting
reasoning over legal concepts. Early on, ontologies have been established as essential components



for representing legal domains in a machine-readable and logically consistent manner [37]. Ontology
became important semantic structures supporting legal knowledge management, information retrieval,
and decision support systems, improving interoperability among heterogeneous legal systems and
governmental applications [38]. LKIF Core ontology introduced a reference model designed to represent
fundamental legal concepts such as norms, actions, roles, legal agents, and procedural relations [39].
In parallel, Akoma Ntoso emerged as a semantic XML standard for the structured representation and
interchange of legislative, parliamentary, and judicial documents, enabling interoperable legal document
management and semantic annotation across institutions [40]. More recently, efforts have focused on
representing legal norms and rules in a way that combines symbolic reasoning with web-based standards
like LegalRuleML [41]. This approach is particularly relevant for contemporary AI applications because
it enables the explicit representation of legal logic, traceability of normative sources, and interoperability
across legal knowledge systems.

As AI systems become increasingly integrated into data-intensive environments, concerns regarding
explainability, reproducibility, traceability, and semantic interoperability have motivated the adoption
of Semantic Web technologies and provenance models. In this context, ontologies have also emerged
as important tools for structuring, documenting, and explaining complex computational workflows
and decision-making processes. One of the most influential standards in this area is the PROV Data
Model (PROV-DM), which defines a domain-independent provenance representation framework capa-
ble of describing how entities, activities, and agents participate in the generation and transformation
of data [42]. PROV-O [12] is an OWL2 ontology that allows a mapping of PROV to RDF. Building
upon provenance representations, several studies have explored mechanisms for making provenance
information more accessible and interpretable to users. In [43], the author investigates methods for
automatically generating domain-independent natural language explanations from PROV provenance
graphs, demonstrating how structured provenance information can support explainability and hu-
man understanding of computational processes. The SPAR (Semantic Publishing and Referencing)
Ontologies [44] provide a modular suite of OWL ontologies designed to represent scholarly publishing
information in machine-readable RDF form, enabling semantic interoperability and structured represen-
tation of bibliographic and publishing data. Similarly, MetaScriptura [45] proposes a general framework
for recording, storing, and analyzing provenance information by integrating technologies such as PROV,
RDF graphs, ontologies, SPARQL, and blockchain mechanisms. The framework supports semantic
querying, traceability, explainability, and trust across heterogeneous application domains. Other works
focus specifically on provenance-aware computational workflows. D-PROV [46] extends the W3C
PROV model to represent not only retrospective provenance generated during workflow execution,
but also the structure and specification of the workflows themselves. This distinction enables more
complete representations of computational processes by combining execution traces with workflow
descriptions. OntExtract [47] combines NLP pipelines, LLM orchestration, and PROV-O provenance
tracking to support reproducible semantic analysis workflows. The framework automatically records
provenance information describing which tools, parameters, workflows, and decisions contributed to
the generation of analytical results, improving transparency and reproducibility in AI-driven document
analysis.

In the context of modern Legal AI, these ontological approaches have become increasingly important
due to the rise of machine learning and LLMs. While LLMs provide strong capabilities for legal text
generation and classification, they often lack explicit semantic grounding and explainability. Legal
ontologies offer a complementary symbolic layer capable of structuring legal concepts, representing
provenance, and supporting interpretable reasoning processes. Such integration is particularly relevant
for applications involving legal document generation, decision classification, and auditable AI-assisted
legal workflows. Recent research has also explored neuro-symbolic approaches as alternatives to purely
subsymbolic legal reasoning systems by combining such capabilities with structured symbolic reasoning,
improving transparency, explainability, and auditability in legal tasks (see for example [48, 49]).

While the previous studies establish the theoretical foundations of Legal AI, semantic technologies,
and provenance modeling, several recent initiatives have also explored the practical application of
artificial intelligence within the Brazilian Judiciary. These systems generally address specific stages



of the judicial workflow, such as precedent retrieval, legal document generation, or decision classifi-
cation. However, they remain focused on isolated functionalities rather than providing an integrated,
provenance-aware decision-support framework.

Within the Federal Regional Court of the 2nd Region (TRF2), the Intelligentia project [50] assists
judges by comparing procedural themes with previously established judicial precedents, supporting
decisions regarding whether proceedings should be suspended or continue. This functionality is closely
related to the theme-matching component of our proposed pipeline. Another important initiative is
the already mentioned in section 1, ApoIA, the generative AI platform made available through the
Brazilian Judiciary Digital Platform [51]. ApoIA supports the generation of judicial drafts and other
legal documents using large language models, improving productivity in judicial activities. Similarly,
the recently introduced STJ Logos platform employs generative AI to assist the production of judicial
decisions within the Superior Court of Justice (STJ) [52]. Like ApoIA, its primary objective is to support
legal text generation and judicial productivity. Finally, Gregório [53] proposes the classification of
judicial decisions according to procedural themes using TRF2 decisions as reference data.

Overall, the reviewed systems demonstrate that the Brazilian Judiciary has made significant advances
in applying artificial intelligence to support judicial activities. Nevertheless, existing solutions generally
address individual tasks, such as precedent retrieval, judicial text generation, or semantic knowledge
representation, without integrating these capabilities into a single auditable workflow.

5. Conclusion

The rapid advancement of Large Language Models has introduced a new paradigm for the development
of intelligent legal systems, enabling the automation of tasks that traditionally required substantial
human effort in legal analysis and document preparation. In this context, the literature increasingly
recognizes that the advancement of AI in legal systems depends not only on improving predictive
performance, but also on ensuring accountability, interpretability, and alignment with legal and ethical
principles.

This paper presents a framework for the generation of judicial draft decisions based on the identi-
fication of representative legal themes (biding precedents) and the application of admissibility rules
within the context of the Appellate Panels and the Regional Uniformization Panels of the Brazilian
Federal Special Courts. A central contribution of the work lies in the integration of ontological and
provenance-based representations into the document-generation workflow providing traceability and
auditability mechanisms for the generated outputs, in accordance with the transparency, governance in
Brazil, and oversight requirements established by CNJ Resolution No. 615/202511. By combining a legal
ontology describing the admissibility procedure with PROV-O provenance modeling, the framework is
capable of representing not only the legal assertions underlying each generated draft but also the agents,
activities, entities, and temporal information involved in its production. As a result, the generated
artifacts become both human-readable and machine-interpretable, supporting greater transparency and
traceability of AI-assisted legal workflows. The incorporation of this semantic layer transformed the
project from a document-generation pipeline into a provenance-aware system capable of providing an
auditable semantic trail for all generated artifacts. Beyond supporting transparency and traceability,
this approach contributes to reproducibility, facilitates future integration with knowledge graphs and
semantic-web technologies. This modular organization facilitates maintainability, reproducibility, and
future extensions of the framework, while preserving a clear separation between data acquisition, legal
analysis, document generation, and semantic provenance management.

While the combination of the legal ontology and PROV-O provides sufficient support for representing
legal decisions and their provenance, future work may investigate the incorporation of additional legal
vocabularies, richer ontological representations, and semantic reasoning mechanisms capable of further
enhancing the expressiveness of the generated knowledge graphs. Moreover, the generated drafts
remain subject to human review and validation before any practical use within judicial environments.

11https://atos.cnj.jus.br/files/original1555302025031467d4517244566.pdf

https://atos.cnj.jus.br/files/original1555302025031467d4517244566.pdf


Rather than replacing judicial decision-making, the proposed framework is intended to support legal
practitioners by providing AI-assisted document generation together with transparent and traceable
representations of the underlying decision process.

A further direction concerns the governance layer that sits above provenance. While PROV-O records
how each draft was produced, it does not express under which conditions the generated artifacts, and
the judicial data consumed to produce them, may be reused or redistributed. Expressing such conditions
as machine readable policies, for instance in ODRL [54], would attach permissions, prohibitions and
duties to the very entities already identified in the provenance graph, turning an auditable trail into
an enforceable one and giving operational form to the governance and accountability requirements
of CNJ Resolution No. 615/2025. Portability is a second direction: encoding the admissibility rules in
LegalRuleML over documents represented in Akoma Ntoso would allow the pipeline to be retargeted to
other jurisdictions with analogous uniformization mechanisms.

Overall, the integration of Large Language Models, legal ontologies, and semantic provenance
demonstrates the potential of neuro-symbolic approaches for the development of intelligent legal
systems. By combining automated judicial draft generation with a provenance-aware semantic layer, the
framework provides an auditable semantic trail linking legal decisions, classification activities, AI agents,
and generated artifacts, thereby contributing to more transparent, explainable, and trustworthy AI-
assisted judicial workflows. As future work, we intend to conduct a comprehensive evaluation involving
legal experts to assess both the deterministic legal workflows and the AI-assisted classification process.
This evaluation will include both quantitative and qualitative analyses, enabling the measurement of
classification performance as well as an investigation of the factors that led to correct and incorrect
predictions, thereby providing insights into the strengths and limitations of our approach.

Declaration on Generative AI
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using these services, they reviewed and edited the content as needed and take full responsibility for the
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