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Abstract
Factual verification has become increasingly important in document-grounded Natural Language Processing
(NLP), since generated outputs may appear fluent while still introducing unsupported or incorrect information.
To address this challenge we present Verum Sententia, an interactive tool for factual verification over documents.
The system combines evidence retrieval, statement normalization, Natural Language Inference, and entity-aware
validation to determine whether a candidate statement is supported by document content. Its architecture is
motivated by the idea that semantic similarity alone is not sufficient for reliable verification, especially when
factually incorrect passages remain topically related to the claim. Rather than treating factuality only as an offline
evaluation task, the tool is designed as a user-facing application that makes the verification process inspectable
through its interface. In the current evaluation setting, the underlying verification pipeline achieves around 80%
accuracy, and human assessment indicates that only about 7% of the reviewed cases are misclassified. These
results suggest that Verum Sententia is a practical tool for transparent and practical factual verification in real
document-based NLP workflows.
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1. Introduction

The versatility of Large Language Models (LLMs) has made them increasingly useful for a wide variety
of tasks, within which generating information is each time receiving more attention in the field of
Natural Language Generation (NLG) considering the challenges these models face when ensuring that
the generated output remains faithful to the source material rather than merely plausible at the surface
level.

This issue becomes especially important when the input consists of PDF documents, since these
sources often contain dense descriptive content, named entities, dates, quantities, and layout or OCR
artifacts such as broken ligatures, misinterpreted column flows, or hyphenation noise that can complicate
downstream verification. In practice, a generated statement may be topically related to the source while
still introducing unsupported details, omitting relevant constraints, or conflating facts from different
passages [1].

For this reason, factual verification has become an important component of trustworthy document-
based Natural Language Processing (NLP) systems [2]. A reliable verification workflow should not only
determine whether a claim appears semantically compatible with a document, but also check whether
the supporting evidence actually preserves the factual anchors required to justify that decision.

This paper presents Verum Sententia, a system demonstration focused on factual verification over
PDF documents through an interactive and modular architecture. Rather than framing factuality only as
an offline evaluation problem, the system is conceived as a user-facing tool that makes the verification
process observable, inspectable, and reusable in practical document-grounded scenarios.
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Figure 1: Verum Sententia user interface showing the input orchestrator for document-grounded factual
verification.

Verum Sententia is an interactive tool that analyzes PDF-based evidence through a pipeline combining
evidence retrieval, Natural Language Inference (NLI), and entity-aware validation. The system ingests
pre-extracted text from PDF sources to identify relevant evidence fragments. To ensure high-quality
inference, the pipeline reformulates candidate statements when they lack necessary context, for instance,
transforming a brief, fragmented response such as “In 1928” into a full declarative statement like
“Alguenya began its segregation from Pinoso in 1928”, before applying the NLI-based verification stage
and constraining the final decision through checks over named entities and numeric information.

This design allows users to inspect not only the final factuality label, but also the intermediate stages
that lead to it, including the retrieved passage, the normalized statement, and the validation signals
used to support the prediction.

The remainder of this paper is organized as follows. Section 2 summarises the salient works related
to the task at hand. We present the architecture of Verum Sententia in Section 3. Section 4 shows the
evaluation methodology conducted and, finally, Section 5 concludes the paper with final highlights and
future work that could be pursued basing on our present study.

2. Related work

The literature has addressed this problem through several lines of work, including benchmark construc-
tion, hallucination detection, automatic factuality metrics, and evidence-based verification strategies
[2, 3, 4, 5].

Among these approaches, NLI has become one of the most useful paradigms for factual verification,
since it frames the problem as deciding whether a hypothesis is entailed, contradicted, or not fully
supported by a premise [6]. This perspective is particularly suitable for document-grounded verification
because it enables factuality decisions to be tied directly to retrieved evidence passages rather than to
broad semantic similarity alone [5].

Related research has also shown that semantic inference often benefits from complementary validation
signals. In particular, Named Entity Recognition (NER), keyword-based evidence selection, and semantic
similarity cues have been used to improve the precision of factuality judgments and reduce errors
caused by topically related but factually incorrect passages [7, 8]. In document collections containing
locations, historical references, organizations, dates, or quantities, these additional constraints are



especially valuable because factual errors often arise from entity drift rather than from complete
semantic mismatch.

Considering the focus on previous literature, comparatively less attention has been paid to interactive
tools that expose the verification path to the user and make the internal stages of the process transparent
in a demonstrable interface. Furthermore, most existing factuality frameworks and benchmarks are
developed exclusively for English, leaving a significant gap for other languages. While some recent
and pioneering efforts have begun to address this by proposing hallucination detection approaches
specifically for Spanish, such as the work by [9], which combines linguistic analysis with factual
verification against structured knowledge sources like Wikidata, there remains a lack of end-to-end,
user-facing tools that operationalize these capabilities for document-grounded workflows. Verum
Sententia is positioned within this line of work as a demonstrable tool centered on document evidence
and interpretable decision-making. Its contribution is to show how a verification architecture based on
evidence retrieval, NLI, and entity-aware validation can be effectively operationalized as an interactive
system that bridges the gap between specialized detection models and practical, multilingual document
analysis.

3. System architecture

The system is designed as a modular, document-grounded verification pipeline. Its primary objective is
to contrast unstructured sources into a verifiable knowledge base against synthetic claims through a
hybrid linguistic engine. The architecture is divided into a high-performance Python-based backend
and a reactive web frontend.

3.1. Backend

The backend, implemented in Python, operates through a multi-stage process intended to maintain
consistency even when dealing with regional languages.

1. Translation and Pivot Logic. To leverage NLI models with high performance on English
benchmarks (such as MNLI corpus [10]) the backend incorporates a translation and alignment
stage. By utilizing this English-centric pivot, the system gains a significant multilingual advantage,
allowing it to process evidence and claims in various languages (such as Spanish or Valencian)
without being restricted by the limited availability of high-quality NLI models in those specific
languages. Furthermore, structurally weak inputs, such as short answer fragments or isolated
dates, are reformulated into declarative statements using predefined syntactic templates. This
ensures that the inference engine always receives a well-formed hypothesis, where the fragmented
response is embedded into a complete sentence structure that preserves the original semantic
intent before evaluation.

2. Document-Scoped Evidence Retrieval. When a statement is submitted, the system ranks the
document sentences based on their relevance to the claim. This retrieval strategy combines:

• Semantic Similarity: Using embeddings to find topically related concepts.
• Lexical and Numeric Overlap: Checking for specific terms, toponyms (e.g., Pinoso,

Vinalopó), and dates.
This dual-ranking approach ensures high recall even in documents with noisy formatting, selecting
the most pertinent sentences to serve as the “Premise” for the inference stage.

3. Verification Engine (NLI+NER). The decision logic balances semantic meaning with factual
precision through two layers:

• NLI Inference: A RoBERTa-based model [11] estimates the logical relationship, providing
a probability distribution between Entailment (Compatible), Neutral (No concloent), and
Contradiction.



Figure 2: Verification of a factually correct claim using an example in Valencian.

• Entity-Aware Layer: This symbolic layer identifies named entities and numeric values
using the spaCy NLP framework to extract locations, dates, and organizations. Specif-
ically, it utilizes a pre-trained transformer-based pipeline. The system employs the
en_core_web_trf model for English and es_core_news_lg for Spanish-based entity
extraction.1 If a significant entity in the claim (such as a specific date or product) lacks
support in the retrieved premise—verified through a multi-stage process of exact canonical
matching, numeric validation, and conservative fuzzy matching—the system adjusts the
final confidence score or label to reflect this factual discrepancy.

3.2. Frontend

The frontend acts as a thin, reactive interaction layer designed to facilitate direct user engagement with
the verification engine. Its primary role is to collect user input, manage the asynchronous communication
with the API, and render the returned decisions along with their supporting signals. By delegating all
heavy computational tasks—such as retrieval, translation, and neural inference—to the backend, the
frontend remains a lightweight web application compatible with standard browser environments.

As illustrated in Figure 1, the interface is designed around a clean, dual-input layout that mirrors the
logical structure of a verification task. The “Input Orchestrator” view provides two main text areas:

• Processed Document: A workspace where the user pastes the source material to be used as
evidence. The interface explicitly informs the user that the system will automatically trim and
select the most relevant fragments before evaluation.

• Claim to Verify: A dedicated field for the hypothesis or statement under analysis. To support
regional and international use cases, the UI specifies that inputs are accepted in Spanish, Valencian,
or English.

From a demonstration perspective, the frontend serves as an observability component rather than a
simple output display. Once the “Evaluate” action is triggered, the interface transitions from a data-entry
state to an analytical view. Instead of presenting an opaque “True/False” label, the system exposes
the entire verification path. This allows users to inspect the specific evidence fragments extracted,
1https://spacy.io/models

https://spacy.io/models


Figure 3: Detection of a factual contradiction using an example in Valencian. By substituting “grapes”
with “oranges”.

the normalized versions of the text used for English-based inference, and the raw probability scores
assigned to each NLI class (Entailment, Neutral, or Contradiction). This level of transparency is critical
for document-grounded scenarios, as it enables the user to validate the tool’s reasoning and understand
the internal linguistic stages that lead to the final factuality judgment.

3.3. Walkthrough: From Entailment to Contradiction

To demonstrate the practical utility and sensitivity of Verum Sententia, we present a comparative
walkthrough of two verification scenarios based on a document describing the agricultural history of
Pinoso (A town from Alicante’s province). This example illustrates how the system handles translation,
evidence alignment, and the detection of factual “hallucinations” or errors.

3.3.1. Scenario A: Factual Alignment (Entailment)

As shown in Figure 2, the user provides a claim in Valencian regarding the traditional Mediterranean
crops of Pinoso: “Els principals cultius mediterranis de Pinoso eren els ametllers, les oliveres i la vinya,
destinades principalment a la producció de raïm per fer vi.” (The main Mediterranean crops of Pinoso were
almond trees, olive trees and vines, intended mainly for the production of grapes to make wine).

• Contextual Retrieval: The system identifies the relevant narrative block in the source document
which mentions “ametllers, oliveres i vinyes” and their historical role in the local economy (almond
trees, olive trees and vineyards).

• Cross-Lingual Mapping: The “Textos usats per a avaluar” panel reveals the system’s internal
pivot to English. The evidence is translated to describe “almond trees, olive trees and vineyards...
aimed at obtaining grapes for wine production.”

• Probabilistic Support: The NLI engine detects a direct logical entailment between the source
evidence and the claim. The interface reflects this with a 89.1% Compatibility score, confirming
that the statement is factually grounded.



3.3.2. Scenario B: Sensitivity to Entity Drift (Contradiction)

The robustness of the system is best demonstrated by introducing a subtle factual error. In Figure 3, the
claim is modified by replacing a single key entity: “raïm” (grapes) is changed to “taronges” (oranges).

• Semantic Overlap vs. Factual Conflict: At a surface level, the sentence remains topically
related to Pinoso and its agriculture. A simple similarity-based model might still grant this a high
score. However, Verum Sententia’s NLI-based approach recognizes that the premise (vineyards
for grapes) logically contradicts the hypothesis (vineyards for oranges).

• Entity-Level Discrepancy: The entity-aware layer flags the term “oranges” as unsupported
by the retrieved evidence. This results in a dramatic shift in the confidence distribution: the
Contradiction (Contradicció) probability surges to 99.9

• Visual Feedback: The interface transitions to a red alert state, explicitly stating that “The
sentence conflicts with the selected evidence”. This immediate feedback loop allows researchers
and users to identify exactly where a generated text has deviated from the source material.

By exposing these intermediate steps—the original text, the English pivot, and the per-class confi-
dence—Verum Sententia moves beyond “black-box” validation, providing a transparent audit trail for
the verification process.

4. System evaluation

The evaluation of Verum Sententia was designed to assess the practical behavior of the system in a
document-grounded factual verification scenario. A sample dataset of 19,734 instruction-response pairs
was used, and each instance was evaluated against its original source document. The source collection
consisted of 184 tourism-related documents containing locality descriptions, historical references, and
other factual information suitable for verification.

In the current evaluation setting, the system produced 41,565 sentence-level verification decisions
and achieved around 80% accuracy. The prediction distribution was dominated by entailment (81.76%),
followed by neutral (10.86%) and contradiction (7.38%), which indicates that the tool is able to identify
both supported content and cases in which evidence is missing or inconsistent.

A complementary human assessment showed that only about 7% of the reviewed cases were misclas-
sified, mainly in examples where the response was only partially supported by the original document.
This metric was calculated by extracting a significant random sample from the total dataset to ensure
statistical relevance. The evaluation shows that the tool provides sufficiently accurate predictions while
also making the verification path inspectable through evidence retrieval, inference, and entity-aware
validation.

From a demonstration perspective, these results support the usefulness of Verum Sententia as an
interactive verification tool. This combination of prediction quality and transparency is especially
relevant for document-based NLP workflows in which users need to inspect not only the final label, but
also the evidence behind it.

5. Conclusions & Future Work

This paper presented Verum Sententia, an interactive tool for factual verification over pre-extracted
text from documents that combines evidence retrieval, statement normalization, NLI, and entity-
aware validation within a unified workflow. The system is designed to support document-grounded
verification in an interpretable way, allowing users to inspect not only the final factuality label but also
the intermediate stages involved in the decision process.

From a system-demonstration perspective, the main contribution of this work lies in showing how
factual verification can be operationalized as an end-to-end application rather than only as an offline
evaluation pipeline. By integrating semantic inference with additional checks over named entities and



numeric information, Verum Sententia aims to provide a more transparent and reliable verification
process for PDF-based content analysis.

Future work will focus on extending the tool to additional document types, improving the robustness
of document preprocessing and evidence selection, and refining the interface to better support user
inspection of the verification path. Another relevant direction is the adaptation of the system to
additional languages and domains, as well as the exploration of verification strategies that reduce
dependence on translation-based processing.
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