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Abstract
FreeTxt-Vi is a free and open-source web-based toolkit for creating and analysing bilingual Vietnamese–English
text collections. Positioned at the intersection of corpus linguistics and natural language processing (NLP),
it enables users to build, explore, and interpret free-text data without requiring programming expertise. The
system combines established corpus analysis features such as concordancing, keyword analysis, word relation
exploration, and interactive visualisation with modern transformer-based NLP components for sentiment analysis
and summarisation. A key contribution of this work is the design of a unified bilingual NLP pipeline that
integrates a hybrid VnCoreNLP + Byte Pair Encoding (BPE) segmentation strategy, a fine-tuned TabularisAI
sentiment classifier, and a fine-tuned Qwen2.5 model for abstractive summarisation. Unlike existing text analysis
platforms, FreeTxt-Vi is evaluated as a set of language processing components. We conduct a three-part
evaluation covering segmentation, sentiment analysis, and summarisation, and demonstrate that our approach
achieves competitive or superior performance compared to widely used baselines in both Vietnamese and
English. By reducing technical barriers to multilingual text analysis, FreeTxt-Vi supports reproducible research
and promotes the development of language resources for Vietnamese, a widely spoken but underrepresented
language in NLP. The toolkit is applicable to a wide range of domains, including education, digital humanities,
cultural heritage, and the social sciences, where qualitative text data are common but often difficult to process at scale.

Keywords: Vietnamese, English, bilingual corpora, free-text processing, language resources, sentiment
analysis, summarisation, NLP evaluation

1. Introduction

Free-text qualitative data collected through sur-
veys, questionnaires, and feedback forms carry
valuable insights into human experiences and opin-
ions. However, analysing such unstructured text at
scale remains challenging, particularly in multilin-
gual and low-resource settings where accessible
tools are scarce. While high-resource languages
such as English benefit from mature NLP pipelines
and pretrained models (Devlin et al., 2019), many
languages continue to be underrepresented in lan-
guage technology research (Joshi et al., 2021).

Vietnamese, spoken by more than 80 million
people, exemplifies this challenge. Despite recent
progress from the Vietnamese NLP community,
including resources such as VnCoreNLP (Vu et al.,
2018), VLSP shared tasks (Nguyen et al., 2018),
and pretrained models such as PhoBERT (Nguyen
and Nguyen, 2020) and ViT5 (Phan et al., 2022),
most available tools remain difficult to deploy with-
out programming expertise. Consequently, there
is a gap between advances in Vietnamese NLP
and their practical uptake in domains such as ed-
ucation, healthcare, cultural heritage, and social
research.

Existing text analysis platforms such as Voyant
Tools (Sinclair and Rockwell, 2016) and FreeTxt

(Knight et al., 2024) demonstrate the value of com-
bining NLP with interactive corpus analysis. How-
ever, these systems do not support Vietnamese
and do not address the specific linguistic chal-
lenges associated with word segmentation in Viet-
namese or bilingual analysis (Khallaf et al., 2025).
To date, no open system offers practical, bilin-
gual Vietnamese–English free-text processing with
evaluated NLP components.

To address this gap, we introduce FreeTxt-Vi, an
open-source web-based toolkit for Vietnamese and
English free-text analysis. The system integrates
corpus linguistic methods with modern NLP func-
tionality, including sentiment analysis, extractive
and abstractive summarisation, concordancing,
keyword analysis, and word relation visualisation.
It uses a bilingual processing pipeline with a hybrid
VnCoreNLP (Vu et al., 2018) and Byte Pair En-
coding (BPE) (Sennrich et al., 2015) segmenter, a
fine-tuned TabularisAI model for sentiment analysis
(tabularisai et al., 2025), and a fine-tuned Qwen2.5
model for summarisation (Team, 2024).

This paper makes three contributions. First, it
presents the architecture and implementation of
FreeTxt-Vi as a practical system for Vietnamese–
English text processing. Second, it introduces
and releases the hybrid segmentation pipeline,
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fine-tuned sentiment analysis model, and bilin-
gual summarisation component, extending existing
Vietnamese NLP resources. Third, it provides a
three-part evaluation covering segmentation, senti-
ment analysis, and summarisation, demonstrating
that FreeTxt-Vi achieves competitive or superior
performance compared to widely used baselines.
All tools, resources, and implementation are made
freely available for research use1, supporting trans-
parency and reproducibility. By lowering technical
barriers and providing an evaluated bilingual pro-
cessing pipeline, FreeTxt-Vi contributes practical
infrastructure for Vietnamese NLP and multilingual
text analysis.

2. Related Work

2.1. Corpus and Text Analysis Tools

The analysis of qualitative free-text data has long
been supported by digital tools developed in both
the social sciences and linguistics. Computer As-
sisted Qualitative Data Analysis Software (CAQ-
DAS) such as NVivo2 and ATLAS.ti3 enable users
to code, annotate, and manage large volumes of
qualitative data. These platforms are widely used
in disciplines such as education, sociology, and
marketing, but they typically emphasise manual
coding frameworks over automated computational
analysis. While they provide valuable organisa-
tional capabilities, their automated linguistic analy-
sis is often limited and restricted to English or other
major languages.

In contrast, tools from corpus linguistics offer
automated approaches to text analysis. AntConc
(Anthony, 2019), a widely used freeware concor-
dancer, supports keyword extraction, collocation
analysis, and concordance generation, providing
linguists with detailed frequency-based analyses.
Similarly, Sketch Engine (Kilgarriff et al., 2014)
offers large-scale corpus management and ad-
vanced queries, though access is subscription-
based and its usability for non-specialists is lim-
ited. Wmatrix (Rayson, 2003) extends these ap-
proaches by integrating semantic annotation and
keyness analysis, enabling comparisons across
corpora. Although these tools provide powerful
functionality, they often require specialist training
and are not tailored to survey-style, bilingual data.

Recent efforts have also sought to make text
analysis more accessible to non-technical audi-
ences. Voyant Tools (Sinclair and Rockwell, 2016)
is a popular web-based platform that allows users
to perform frequency counts, collocation analysis,
and word cloud visualisations through a browser

1https://github.com/VinNLP/Free-txt-vi
2https://lumivero.com/products/nvivo/
3https://atlasti.com

interface. While highly accessible, its analytical
depth is restricted and multilingual support is lim-
ited. Similarly, LIWC (Linguistic Inquiry and Word
Count) (Pennebaker et al., 2015) offers psycholog-
ically motivated text categories but focuses primar-
ily on English and has limited flexibility in adapting
to low-resource contexts.

FreeTxt (Knight et al., 2024) was introduced
to address these limitations, particularly for mi-
nority language contexts. Initially designed to
support English and Welsh, it integrated estab-
lished corpus methods (keyword in context, concor-
dances, frequency lists) with newer NLP compo-
nents such as sentiment analysis and summarisa-
tion. By providing an accessible web-based inter-
face, FreeTxt demonstrated how corpus and NLP
techniques could be packaged for non-specialists,
particularly in cultural heritage organisations in
Wales. FreeTxt-Vi builds directly on this foun-
dation while continuing the commitment to sup-
porting low-resource languages in new contexts.
Whereas the original FreeTxt concentrated on a
European minority language (Welsh), FreeTxt-Vi
extends this vision to Vietnamese, a global low-
resource language with distinct challenges such as
word segmentation and resource scarcity. It inte-
grates Vietnamese-specific NLP tools, notably Vn-
CoreNLP, to handle compound words and idiomatic
expressions effectively. In addition, FreeTxt-Vi
broadens the functionality by incorporating abstrac-
tive summarisation with large language models and
enhanced visualisations tailored to bilingual Viet-
namese–English datasets. Most importantly, this
work demonstrates how open-source platforms can
be adapted and reconfigured to accommodate the
linguistic characteristics of new languages, show-
ing a clear pathway for extending accessible NLP
resources to other under-served language commu-
nities.

2.2. Vietnamese NLP Resources

Although Vietnamese is spoken by more than 80
million people worldwide, it has long been under-
represented in NLP research compared to lan-
guages such as English, Chinese, and French.
A major linguistic challenge lies in Vietnamese
word segmentation: unlike alphabetic languages,
Vietnamese orthography uses spaces to separate
syllables rather than words, meaning that multi-
syllabic words frequently appear as separate to-
kens. This creates downstream challenges for
syntactic parsing, NER, and language modelling.
Despite growing interest in Southeast Asian lan-
guages, publications focusing on Vietnamese in
major ACL Anthology4 venues remain limited, with
typically fewer than five papers per year addressing

4https://aclanthology.org/

https://github.com/VinNLP/Free-txt-vi
https://lumivero.com/products/nvivo/
https://atlasti.com
https://aclanthology.org/
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Vietnamese NLP, highlighting its continued under-
representation.

Important progress has nonetheless been made
within the Vietnamese NLP community. Vu et al.
(2018) introduced VnCoreNLP, a widely adopted
toolkit that provides word segmentation, part-of-
speech tagging, named entity recognition, and
dependency parsing. It has since become the
de facto standard for Vietnamese preprocessing
and forms an integral component of the FreeTxt-Vi
pipeline. In parallel, community-driven efforts such
as the VLSP (Vietnamese Language and Speech
Processing) workshops have advanced the de-
velopment of benchmark datasets and evaluation
standards. VLSP shared tasks have focused on
core NLP problems including word segmentation,
named entity recognition, and machine translation
(Nguyen et al., 2018), contributing significantly to
resource creation and scholarly engagement.

Building on these foundations, Vietnamese NLP
has entered the era of large-scale pretrained lan-
guage models. PhoBERT (Nguyen and Nguyen,
2020), an adaptation of the RoBERTa architec-
ture for Vietnamese, was trained on billions of
Vietnamese words and achieved state-of-the-art
performance across a range of NLP tasks. More
recently, ViT5 (Phan et al., 2022) extended the
T5 sequence-to-sequence architecture to Viet-
namese, producing strong results in text generation
and summarisation. Resources for bilingual and
cross-lingual research have also expanded. Paral-
lel corpora such as the IWSLT 2015 dataset (Cet-
tolo et al., 2016) and EVBCorpus (Ngo et al., 2013)
provide extensive English–Vietnamese sentence-
aligned data, enabling advances in machine trans-
lation and multilingual modelling. However, these
corpora are primarily geared towards translation
tasks and offer limited applicability for qualitative
or domain-specific text analysis.

Despite these developments, Vietnamese NLP
remains largely inaccessible to non-specialists.
Many available tools—such as VnCoreNLP,
PhoBERT, and ViT5—require programming profi-
ciency and familiarity with machine learning frame-
works. While general-purpose corpus analysis
platforms like AntConc, Sketch Engine, and Voy-
ant Tools offer partial support for Vietnamese, they
lack robust language-specific processing, espe-
cially with respect to segmentation and named en-
tity recognition. Consequently, there is a notable
absence of user-friendly platforms that allow re-
searchers, educators, and professionals outside
computer science to analyse Vietnamese text ef-
fectively. Addressing this gap is the primary moti-
vation behind FreeTxt-Vi, which aims to leverage
existing NLP resources while providing an acces-
sible interface for practical Vietnamese language
analysis.

Beyond Vietnamese, several platforms have at-
tempted to support multilingual or bilingual text
analysis. Tools such as LancsBox5 integrate con-
cordance and collocation analysis with graphi-
cal visualisations, and support multiple languages
through Unicode compatibility. However, language-
specific resources (e.g., lemmatisers, taggers) are
not consistently available for under-resourced lan-
guages. Similarly, commercial platforms such as
Google Cloud NLP or IBM Watson offer multilingual
text analytics APIs, but they are not open-source,
can be costly, and often lack fine-grained control
over linguistic processing.

In the context of minority and low-resource lan-
guages, FreeTxt (Knight et al., 2024) demon-
strated the value of co-design with stakeholders.
Its bilingual English–Welsh functionality showed
that cultural and institutional needs could directly
shape tool development, particularly in contexts
where survey respondents are legally entitled to
answer in either language. FreeTxt-Vi follows
this approach but targets a new linguistic con-
text. Unlike Welsh, which benefits from govern-
ment support and corpus projects such as Cor-
CenCC (Knight et al., 2018), Vietnamese NLP has
been largely community-driven and remains rela-
tively fragmented. The introduction of an accessi-
ble, bilingual tool that leverages VnCoreNLP and
pretrained Vietnamese models provides both con-
tinuity with FreeTxt’s original vision and a novel
contribution to Vietnamese language technology.

3. Design and Implementation

3.1. Data Uploading and Preprocessing

FreeTxt-Vi is designed to support a wide range
of data formats commonly used in qualitative and
survey-based research. Users may upload plain
text (.txt), spreadsheets (.xlsx), or comma-
separated values (.csv) files, and the platform
also provides a direct text input option to enable
rapid exploratory analysis without prior file prepa-
ration.

Following upload, the system automatically iden-
tifies the dominant language (English or Viet-
namese) using a lightweight language detection
module. This step is essential for correctly rout-
ing mixed-language datasets, which are common
in bilingual research settings, to the appropriate
preprocessing pipeline.

Vietnamese text is processed using VnCoreNLP
(Vu et al., 2018), which performs word segmen-
tation, part-of-speech tagging, and named entity
recognition. Accurate segmentation is particularly
important for Vietnamese since words often consist
of multiple whitespace-separated syllables (e.g.

5https://lancsbox.lancs.ac.uk/

https://lancsbox.lancs.ac.uk/
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học sinh “student”); improper segmentation can
distort frequency counts, collocation extraction,
and downstream visualisations. English prepro-
cessing relies on standard NLP libraries (NLTK
and spaCy) for tokenisation and sentence splitting.
This dual-language preprocessing layer ensures
consistent and linguistically appropriate handling of
input data, forming a reliable basis for subsequent
analytical modules.

3.2. Sentiment Analysis

Sentiment analysis is implemented as a core ana-
lytical component in FreeTxt-Vi to support rapid
assessment of emotional or attitudinal content
in text data. The system employs a multilingual
transformer-based model fine-tuned for sentiment
classification (tabularisai et al., 2025), enabling
analysis of both Vietnamese and English datasets
within the same workflow.

Users may choose between coarse-grained sen-
timent labels (positive, negative, neutral) or a more
detailed five-level output (very positive, positive,
neutral, negative, very negative), depending on
their analytical requirements. Outputs are dis-
played through interactive visual interfaces, includ-
ing sentiment distribution bar and pie charts and
ranked sentiment tables with confidence scores.
Examples are shown in Figures 1 and 2.

For Vietnamese input, sentiment analysis is en-
hanced by prior VnCoreNLP segmentation, which
ensures that sentiment-bearing multiword expres-
sions are preserved during classification. Since
sentiment in Vietnamese is frequently expressed
through phrasal units, segmentation-aware pro-
cessing is essential for classification accuracy.
By integrating transformer-based modelling with
language-specific preprocessing, FreeTxt-Vi deliv-
ers sentiment analysis that is both scalable and
sensitive to linguistic variation across English and
Vietnamese.

3.3. Summarisation

Survey responses and open-ended feedback are
often long and heterogeneous, making them diffi-
cult to process manually. FreeTxt-Vi addresses this
challenge by providing two complementary sum-
marisation approaches.

The first is an extractive method based on the
TextRank algorithm (Mihalcea and Tarau, 2004),
which identifies the most salient sentences by mod-
elling the text as a graph and ranking sentences
according to their centrality. Extractive summari-
sation is efficient and transparent: users can see
precisely which sentences were chosen and why.

The second summarisation option in FreeTxt-Vi
is an abstractive module powered by the Qwen
2.5 large language model (LLM) (Team, 2024).

Figure 1: Example output of FreeTxt-Vi’s sentiment
analysis module showing five-class classification.

Figure 2: Sentiment output example, based on 5
class sentiment.

Unlike extractive techniques, which merely select
existing sentences, this module is capable of gen-
erating concise, fluent summaries that paraphrase
and reorganise information, mirroring human rea-
soning. Crucially, FreeTxt-Vi extends standard
summarisation by supporting prompt-guided sum-
marisation, allowing users to steer the model to-
ward analytical or thematic objectives (e.g. “sum-
marise viewpoints on environmental sustainabil-
ity” or “highlight challenges faced by teachers”).
This makes FreeTxt-Vi not just a summarisation
tool, but a flexible exploratory analysis system,
enabling domain-specific insights from qualitative
datasets—functionality not available in existing
Vietnamese NLP platforms.

A further innovation in FreeTxt-Vi is its aspect-
guided abstractive summarisation, which extends
the Qwen 2.5 LLM beyond general summarisation
to targeted thematic analysis (Figure 3). The sys-
tem automatically detects salient aspects in the
data—such as social, academic, environmental, or
technical themes—and assigns confidence scores.
Users can then select a specific aspect (e.g. Xã hội
/ Social) to generate a focused summary that fore-
grounds only the content relevant to that dimen-
sion. This enables fine-grained exploration of qual-
itative feedback, such as isolating social concerns
in educational surveys or extracting customer pain
points from service reviews. This capability is novel
in the context of Vietnamese NLP, where existing
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tools lack support for interactive, end-user-driven
abstractive summarisation. By combining extrac-
tive, free-form abstractive, and aspect-guided sum-
marisation within a single interface, FreeTxt-Vi of-
fers a uniquely flexible and interpretable approach
to large-scale Vietnamese–English text analysis,
bridging a gap previously dominated by English-
centric NLP platforms.

Figure 3: FreeTxt-Vi Aspect-based Summarisation.

3.4. Word Cloud

Word clouds provide an immediate and intuitive
overview of the most salient terms in a dataset.
FreeTxt-Vi extends this familiar visualisation by
supporting three complementary methods, illus-
trated in Figure 7:

• Frequency-based word clouds (Figure 7a)
display words according to their raw counts,
giving a quick snapshot of dominant vocabu-
lary.

• Log-likelihood word clouds (Figure 7b)
highlight terms that occur significantly more
often than expected relative to a reference cor-
pus.

• Keyness word clouds (Figure 7c) identify
words that are particularly distinctive of the
dataset compared with general language use.

For English data, the British National Corpus
(BNC) serves as the baseline, while for Viet-
namese, FreeTxt-Vi draws on a frequency dictio-
nary derived from the VietNews dataset (Nguyen
et al., 2019). This ensures that statistical compar-
isons are grounded in reliable, language-specific
references.

The system also allows users to remove stop-
words, customise scaling, and export word clouds
for reporting. By combining raw frequency, sta-
tistical distinctiveness, and keyness measures,
FreeTxt-Vi delivers a multi-layered view of word
prominence. Importantly, this is the first tool to
offer such advanced, corpus-informed word cloud
visualisations for Vietnamese, demonstrating how
open-source platforms can bring established cor-
pus linguistic methods into the analysis of low-
resource languages.

3.5. Word Tree

The word tree visualisation, adapted from the orig-
inal FreeTxt framework (Knight et al., 2024), pro-
vides an interactive way to explore keyword-in-
context (KWIC) patterns. Users can select any
keyword, and the system generates branching se-
quences of words that occur before and after it in
the corpus. This allows users to trace recurring
expressions, collocational patterns, and discourse
structures in an intuitive graphical form.

For Vietnamese, FreeTxt-Vi integrates Vn-
CoreNLP preprocessing to ensure that multiword
expressions are recognised as single tokens rather
than fragmented syllables. This is a critical adap-
tation for Vietnamese, where compounds such
as “công nghệ thông tin” (information technology)
would otherwise be split incorrectly. By preserving
these multiword units, the word tree displays mean-
ingful linguistic structures rather than disconnected
syllables.

Users can interact with the tree by expanding or
collapsing branches, adjusting the size of the con-
text window, and exporting the results. This makes
the tool especially valuable for qualitative discourse
analysis, thematic exploration, and stylistic studies,
where understanding co-text is essential.

Figure 8 illustrates this functionality using the
keywords “tri thức” (knowledge) and “theo đuổi”
(pursue). The branches show how these terms
occur within different contexts, enabling users to
explore not just frequency but also the diversity of
surrounding linguistic environments.

Importantly, this is the first implementation of
interactive word tree visualisation for Vietnamese
text, demonstrating how FreeTxt-Vi extends the
capabilities of FreeTxt beyond English and Welsh
to a global low-resource language.
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Figure 4: (a) Frequency-based
word cloud

Figure 5: (b) Log-likelihood word
cloud

Figure 6: (c) Keyness word cloud

Figure 7: Word cloud visualisations in FreeTxt-Vi for Vietnamese text: (a) frequency-based, (b) log-
likelihood-based, and (c) keyness-based. These provide complementary perspectives on word promi-
nence in the dataset.

Figure 8: Word tree visualisation in FreeTxt-Vi
showing the keywords “tri thức” (knowledge) and
“theo đuổi” (pursue) in their co-text.

3.6. Word Concordance

The concordance tool is a cornerstone of corpus
linguistics and remains one of the most widely
used methods for qualitative textual analysis. In
FreeTxt-Vi, the concordance module displays all
occurrences of a chosen keyword together with a
configurable window of surrounding context. This
enables users to examine how terms are deployed
across different textual environments, supporting
stylistic, semantic, and discourse-level investiga-
tions.

For Vietnamese text, segmentation is han-
dled through VnCoreNLP, which ensures that
keywords and their contexts are identified cor-
rectly even when they involve multiword expres-
sions. This adaptation is essential for Vietnamese,
where syllable-based orthography would otherwise
fragment meaningful tokens (e.g., “học tập” for
“study/learning”).

To extend the usefulness of concordances,
FreeTxt-Vi introduces an optional suggestion mod-
ule powered by LLMs. In addition to the keyword-
in-context (KWIC) display, the system proposes se-
mantically related alternatives—such as synonyms
or paraphrased expressions—allowing users to ex-
plore lexical variation and discover related con-
cepts. Figure 9 illustrates this with the keyword
“học” (study), showing left and right contexts along-
side AI-generated suggestions including “đào tạo”
(training), “giáo dục” (education), and “nghiên cứu”
(research).

This integration of concordance analysis with
AI-driven lexical suggestion is a novel feature for
Vietnamese text analysis. While traditional con-
cordancers such as AntConc display KWIC lines,
FreeTxt-Vi uniquely combines this close-reading
functionality with exploratory flexibility, helping
users to investigate both the immediate contexts of
words and the broader semantic field in which they
operate.

4. Evaluation

4.1. Experimental Setup

Model Scale. TabularisAI multilingual model
contains 110M parameters (base architecture).
Qwen2.5-7B contains 7 billion parameters.
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Figure 9: Concordance display for the keyword “học” (study) in FreeTxt-Vi, showing surrounding context
and AI-based lexical suggestions.

Fine-tuning Details. Sentiment fine-tuning was
conducted for 3 epochs using AdamW (learning
rate 2e-5, batch size 32). Summarisation fine-
tuning used LoRA adaptation with rank 8 and learn-
ing rate 1e-5 for 2 epochs.

Dataset Sizes. VLSP2013 (segmentation):
10,000 sentences (training: 8k, test: 2k).
VLSP2016 (sentiment): 16,000 reviews. IMDb:
50,000 reviews. VNDS: 300,000 article-summary
pairs. CNN/DailyMail: 312,000 article-summary
pairs.

We conduct an evaluation across three major
tasks: word segmentation/tokenization, sentiment
analysis, and Summarisation. All experiments are
implemented in Python, using HuggingFace Trans-
formers and PyTorch backends. For Vietnamese,
we use the VLSP-2013 dataset for segmenta-
tion, VLSP-20166 for sentiment classification, and
VNDS (Nguyen et al., 2019) for Summarisation.
For English, we use the Wikipedia/OpenWebText
dataset for tokenization, IMDb for sentiment analy-
sis, and CNN/DailyMail for Summarisation. Eval-
uation metrics include F1 score for segmentation
quality, classification accuracy for sentiment anal-
ysis, ROUGE scores for summarisation quality,
and processing speed (throughput), reported as
sentences, documents, or tokens per second de-
pending on the task.

4.2. Word Segmentation and
Tokenization

Although BPE, WordPiece, and SentencePiece
are not traditional linguistic word segmenters, they
are included as baselines because they represent
the dominant tokenisation strategies used in trans-
former architectures. Comparing against them al-
lows us to evaluate whether linguistically informed
segmentation provides measurable advantages
over purely subword-based tokenisation in Viet-
namese.

For Vietnamese and English text processing, we
compare our hybrid segmentation and tokenisation

6https://vlsp.org.vn/

approach against a set of widely used baseline
tools. For Vietnamese, we include VnCoreNLP (Vu
et al., 2018), a neural-based pipeline optimised
for high-speed linguistic processing, and the Nl-
pHUST word segmenter7, which was one of the
top-performing systems in the VLSP 2013 shared
tasks. We also evaluate Underthesea8, a hybrid
dictionary-based Vietnamese NLP toolkit. For mul-
tilingual and transformer-based pipelines, we com-
pare against subword-based segmentation meth-
ods including Byte Pair Encoding (BPE) (Sennrich
et al., 2015), WordPiece (Song et al., 2020), and
SentencePiece (Kudo and Richardson, 2018), all
of which are used in modern pretrained language
models. We additionally include BlingFire9, a fast
rule-based tokenizer developed by Microsoft for
large-scale text processing.

Table 1 reports results for Vietnamese word seg-
mentation and English tokenisation. Our hybrid
method (VnCoreNLP + BPE) achieves strong seg-
mentation performance (98.1% F1) while main-
taining high efficiency (4,900 sentences/sec). Al-
though the Vietnamese-focused NlpHUST seg-
menter attains a slightly higher F1 score (98.3%)
and standalone VnCoreNLP performs competi-
tively (97.8%), these tools are not designed for inte-
gration into a unified bilingual processing pipeline.
By contrast, our method provides a consistent seg-
mentation–tokenisation layer for both languages
and incorporates subword modelling through BPE,
improving robustness to rare and out-of-vocabulary
terms while remaining compatible with transformer
architectures. This bilingual advantage is reflected
in the English benchmark, where our pipeline
achieves 99.94% tokenisation accuracy and the
highest throughput among linguistically informed
baselines (75,500 docs/sec). Overall, our ap-
proach is the strongest bilingual method, delivering
competitive accuracy in Vietnamese while also per-
forming efficiently and reliably for English.

7https://huggingface.co/NlpHUST/
vi-word-segmentation

8https://github.com/undertheseanlp/
underthesea

9https://pypi.org/project/blingfire/

https://vlsp.org.vn/
https://huggingface.co/NlpHUST/vi-word-segmentation
https://huggingface.co/NlpHUST/vi-word-segmentation
https://github.com/undertheseanlp/underthesea
https://github.com/undertheseanlp/underthesea
https://pypi.org/project/blingfire/
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Tokenizer/Segmenter
VLSP2013 (Vietnamese) Wikipedia/OpenWebText (English)

F1 Score (%) Speed (sent/sec) F1/Accuracy (%) Speed (docs/sec)
Our (VnCoreNLP + BPE) 98.1 4,900 99.94 75,500
WordPiece (BERT) 91.2 3,000 99.93 18,870
SentencePiece (Unigram) 90.8 3,100 99.90 16,670
BPE (GPT-2) 89.4 3,200 99.9 90,900
BlingFire 92.0 3,400 99.86 76,000
VnCoreNLP 97.8 5,000 96.5 72,400
Vi Word Segmentation (NlpHUST) 98.3 4,500 96.0 68,200
RDRsegmenter 97.9 4,700 95.8 70,500
Underthesea 97.5 2,800 95.2 65,000

Table 1: Benchmark results for Vietnamese word
segmentation and English tokenisation. Scores
are reported using F1 (%) and processing speed.
Throughput is measured in sentences per second
for Vietnamese and documents per second for En-
glish.

4.3. Sentiment Analysis

We evaluate five categories of transformer-based
sentiment analysis models on Vietnamese and
English data to assess the effectiveness of our
bilingual approach. For Vietnamese, we bench-
mark against strong monolingual baselines includ-
ing PhoBERT (Nguyen and Nguyen, 2020) and viB-
ERT4news10, both of which have been widely used
in prior VLSP evaluations. For multilingual compar-
ison, we include mBERT, XLM-RoBERTa, and the
TabularisAI multilingual sentiment model (tabulari-
sai et al., 2025), which represents a state-of-the-art
commercial multilingual baseline. We also include
RoBERTa and GPT-2 (zero-shot) to reflect com-
petitive English-only transformer baselines. Our
model is based on TabularisAI but fine-tuned jointly
on the VLSP 2016 Vietnamese sentiment dataset
and the IMDb English sentiment dataset to create
a single bilingual classifier, designed for use within
FreeTxt-Vi.

Model VLSP2016 (Vietnamese) IMDb (English)
Acc. (%) F1 (%) Speed (s/s) Acc. (%) F1 (%) Speed (s/s)

Our (fine-tuned TabularisAI) 95.2 94.8 205 95.0 94.6 215
RoBERTa-base 88.2 87.4 250 94.2 93.8 245
TabularisAI (Multilingual Base) 93.8 93.3 210 94.1 93.7 220
XLM-RoBERTa-base 91.8 91.2 220 93.7 93.2 215
DistilBERT-base 87.5 86.9 320 93.0 92.2 335
BERT multilingual (mBERT) 90.3 89.8 230 92.5 91.9 225
PhoBERT-base 93.4 92.8 180 91.5 91.1 190
viBERT4news 92.7 91.9 200 90.6 90.0 205
GPT-2 (Zero-shot) 85.9 84.5 300 90.1 89.0 310

Table 2: Performance comparison of sentiment
analysis models on the VLSP2016 (Vietnamese)
and IMDb (English) datasets. Speed is mea-
sured in samples per second (s/s). Our model is
fine-tuned from tabularisai/multilingual-
sentiment-analysis.

Table 2 reports performance across both
datasets. Our fine-tuned model achieves the high-
est accuracy for both Vietnamese (95.2%) and En-
glish (95.0%), outperforming the base TabularisAI
model by +1.4% and +0.9% respectively and ex-
ceeding the best monolingual Vietnamese model,
PhoBERT, by +1.8%. These results show that

10https://github.com/bino282/bert4news/

bilingual fine-tuning improves cross-lingual gener-
alisation without sacrificing language-specific per-
formance. Unlike previous work which uses inde-
pendent sentiment models for each language, our
approach provides a unified solution for sentiment
analysis in Vietnamese and English, reducing sys-
tem complexity and avoiding language-switching
overhead. The model also sustains competitive
inference efficiency (205–215 samples/s), making
it suitable for scalable deployment in real-world
applications.

4.4. Summarisation

We evaluate our bilingual summarisation com-
ponent using two widely adopted datasets:
VNDS for Vietnamese news summarisation and
CNN/DailyMail for English abstractive summarisa-
tion. We compare against a range of competitive
baselines, including encoder–decoder transform-
ers such as T5 and BART, multilingual models such
as mBART50, and recent instruction-tuned gener-
ators including Flan-T5, Gemma-7B, and LLaMA2-
7B. Qwen2.5 is included as a strong baseline due
to its demonstrated generative capability in multi-
lingual settings.

As shown in Table 3, our fine-tuned Qwen2.5
model achieves the best overall performance for
both languages, obtaining ROUGE-1/2/L scores
of 53.1/27.5/48.4 on VNDS and 52.4/27.0/48.0 on
CNN/DailyMail. This represents a consistent im-
provement of +3 to +4 ROUGE points over strong
baselines such as Flan-T5-base and Gemma-7B.
The results indicate that targeted bilingual fine-
tuning not only enhances summarisation quality
but also transfers effectively between Vietnamese
and English, despite the typological differences
between the two languages.

4.5. Why Include English? A
Cross-Lingual Perspective

Although strong English NLP models already exist,
English is included in FreeTxt-Vi for three reasons.

First, many real-world datasets in Vietnam are
bilingual (e.g., education surveys, corporate feed-
back, academic publications). A unified bilingual
pipeline avoids language switching and model du-
plication.

Second, English provides a high-resource an-
chor for cross-lingual transfer. By jointly fine-
tuning on Vietnamese and English, we test whether
shared representations improve low-resource Viet-
namese performance.

Third, including English allows direct benchmark-
ing against mature NLP baselines, strengthening
the interpretability and comparability of results.

Our experiments show that bilingual fine-tuning
improves Vietnamese performance (+1.4% over

https://github.com/bino282/bert4news/
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Model VNDS (Vietnamese) CNN/DailyMail (English)
ROUGE-1 ROUGE-2 ROUGE-L Speed (tok/s) ROUGE-1 ROUGE-2 ROUGE-L Speed (tok/s)

Our (fine-tuned Qwen2.5) 53.1 27.5 48.4 112 52.4 27.0 48.0 118
Qwen2.5 (Base) 50.4 25.0 46.1 115 50.0 25.2 46.0 120
Gemma-7B 49.6 24.4 45.3 120 49.1 24.5 45.6 125
LLaMA2-7B 49.0 24.1 45.0 95 48.3 23.9 44.9 100
Flan-T5-base 48.1 23.8 44.4 150 47.8 24.0 44.5 155
mBART50 47.3 23.0 43.6 110 46.4 23.1 43.7 115
T5-base 46.5 22.2 42.8 140 45.9 22.6 43.2 145
BART-large 45.8 21.6 42.1 125 44.7 21.3 41.9 130

Table 3: Summarisation performance on the
VNDS (Vietnamese) and CNN/DailyMail (English)
datasets. Metrics are ROUGE-1/2/L (%). Speed is
measured in tokens per second (tok/s). Our model
is fine-tuned from Qwen2.5.

multilingual base) without degrading English accu-
racy, demonstrating effective cross-lingual gener-
alisation.

Unlike previous work (Nguyen et al., 2019),
which typically treats Vietnamese summarisation
separately using monolingual models, our ap-
proach provides a unified bilingual summarisation
model that performs strongly across both high- and
low-resource languages. This reduces duplication
of model deployment and supports practical bilin-
gual analysis within FreeTxt-Vi.

Although inference speed slightly decreases rel-
ative to smaller baselines (112 tokens/s compared
to 115–150 tokens/s), the gain in generation qual-
ity demonstrates that bilingual fine-tuning sub-
stantially improves content fidelity and relevance.
These results confirm that model adaptation using
curated summarisation data is an effective strategy
for improving generation quality in low-resource
language settings.

5. Conclusion

FreeTxt-Vi extends the FreeTxt platform by intro-
ducing a bilingual, open-source environment for
Vietnamese and English text analysis, designed to
support both research and applied linguistic work
in low-resource settings. The system integrates
a hybrid VnCoreNLP+BPE segmentation pipeline,
a bilingual sentiment analysis module based on
fine-tuned TabularisAI, and a bilingual abstractive
summarisation component powered by fine-tuned
Qwen2.5, alongside corpus linguistic tools such
as concordancing, collocation analysis, keyword
extraction, and interactive visualisation.

A key contribution of this work is the empirical
validation of the full processing pipeline. Across
three core NLP tasks—segmentation, sentiment
analysis, and summarisation—FreeTxt-Vi deliv-
ers competitive or superior performance to widely
used baselines while maintaining efficient infer-
ence speed.

FreeTxt-Vi fills a critical gap in bilingual text anal-
ysis by providing practical support for Vietnamese,
a language that remains under-resourced in NLP.
Future work will focus on expanding coverage to
additional Southeast Asian languages and refining

domain adaptation for sectors such as education,
public policy, and healthcare research.

Ethical Considerations

FreeTxt-Vi relies exclusively on publicly available
datasets such as VNDS and the British National
Corpus (BNC). It does not collect personal data,
and no user input is stored beyond an active ses-
sion. Users remain responsible for ensuring that
any data they upload complies with relevant privacy
and data protection regulations.

The full implementation, including source code,
fine-tuned models, configuration files, and sam-
ple datasets, is openly accessible at: https:

//github.com/VinNLP/Free-txt-vi. Clear doc-
umentation is provided to support installation, repli-
cation of results, and extension of the toolkit.

The repository includes examples of FreeTxt-
Vi’s visual analytics, such as concordances, word
trees, keyness plots, sentiment distributions, and
keyword frequency clouds. Users may generate
and export their own visual outputs in formats
such as PNG, PDF, and CSV for use in analysis
pipelines, reports, and academic publications.
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