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Abstract

This paper presents a lightweight synthetic data generation approach for the REST-MEX 2026 Artificial Data
Generation Track. The proposed methodology generates synthetic tourist reviews by applying controlled lexical
transformations to authentic opinions from the training corpus. Specifically, verbs and adjectives are identified
through morphological analysis and replaced with semantically similar alternatives retrieved from a FastText
embedding model. Unlike approaches based on Large Language Models, the proposed method preserves the
original sentence structure while increasing lexical diversity with minimal computational cost. Experimental
results show that the augmented corpus improves the official evaluation metrics over the Majority Class baseline,
demonstrating that semantic lexical substitution constitutes an effective and fully reproducible strategy for data
augmentation in tourism sentiment analysis.
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1. Introduction

The continuous growth of user-generated content has transformed Natural Language Processing (NLP)
into one of the fundamental technologies supporting modern tourism research. Online reviews contain
valuable information regarding visitors’ experiences, service quality, destination image, and customer
satisfaction, enabling both researchers and practitioners to understand tourist behavior at unprecedented
scales. Consequently, sentiment analysis has become a key component of intelligent tourism systems,
supporting applications such as recommendation engines, destination management, digital reputation
analysis, conversational assistants, and decision-support platforms [1, 2, 3, 4, 5].

Recent advances in deep learning have substantially improved the automatic analysis of tourism-
related text. Transformer-based architectures have demonstrated remarkable performance for sentiment
classification, topic discovery, and multilingual opinion mining, significantly outperforming traditional
machine learning approaches on numerous benchmark datasets [6, 7, 8, 9, 10]. Likewise, artificial
intelligence techniques have expanded beyond textual analysis, contributing to destination image
assessment, media analysis, multimodal tourism intelligence, gastronomic evaluation, and visual content
understanding [11, 12, 13, 14, 15, 16].

The REST-MEX evaluation campaign has become one of the principal benchmarks for Spanish-
language tourism NLP. Since its first edition, the shared task has progressively increased both the
complexity of the datasets and the diversity of the proposed challenges. Earlier editions focused on
recommendation systems, polarity classification, and service categorization, while subsequent com-
petitions incorporated multitask learning and increasingly sophisticated transformer-based solutions
[17, 18, 19, 20]. The 2026 edition introduces a different research perspective through the Artificial Data
Generation Track, where participants are challenged to improve a predefined sentiment classifier by
generating synthetic tourist reviews rather than modifying the classification architecture itself [21, 22].

Most current approaches to synthetic text generation rely on Large Language Models. Although
these systems produce highly fluent and contextually coherent reviews, they often require considerable
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computational resources and provide limited control over the generation process. Furthermore, produc-
ing entirely new opinions may unintentionally introduce factual inconsistencies or lexical distributions
that differ from those observed in authentic tourist reviews. Consequently, alternative data augmenta-
tion strategies that preserve the linguistic characteristics of the original corpus remain attractive for
sentiment classification tasks.

One of the simplest yet most effective mechanisms for increasing corpus diversity consists of gener-
ating new training instances through controlled transformations of existing documents. Rather than
creating entirely novel reviews, the original opinions can be modified while preserving their semantic
orientation, thereby enriching the lexical variability available during training. This philosophy has
proven effective in several Natural Language Processing tasks, particularly when limited resources or
highly specialized domains restrict the availability of manually annotated data [23, 24, 25, 26].

In this work, we propose a lightweight synthetic review generation strategy based on controlled
linguistic transformations. Starting from authentic tourist reviews, the proposed methodology applies
lexical filtering and systematic textual modifications to generate additional training instances that pre-
serve the original sentiment labels while introducing lexical variability. Unlike prompt-based generation
methods, the proposed approach requires no external generative models, making it computationally
inexpensive, fully reproducible, and easily interpretable. The resulting synthetic corpus is incorpo-
rated into the official REST-MEX 2026 training dataset in order to evaluate its contribution under the
competition’s official evaluation protocol.

2. Related Work

Natural Language Processing has become one of the principal technologies for analyzing large collections
of user-generated tourism content. During the last decade, numerous studies have demonstrated
that opinion mining techniques provide valuable insights into visitor satisfaction, destination image,
service quality, and traveler behavior. Systematic reviews have documented the rapid adoption of NLP
techniques within tourism research, highlighting sentiment analysis as one of the most active research
topics in the field [1, 2]. Beyond textual analysis, recent studies have also incorporated computer
vision and multimodal learning to analyze destination promotion, digital reputation, gastronomic
evaluation, and visual perception of tourist destinations, illustrating the increasing integration of
Artificial Intelligence into tourism research [11, 12, 13, 14, 15, 16].

Several intelligent tourism applications have emerged from these advances. Recommendation systems,
conversational assistants, destination monitoring platforms, and hotel reputation analysis increasingly
rely on NLP techniques to automatically process large volumes of textual information [3, 4, 27, 5]. These
applications demonstrate that the quality of textual representations directly influences the effectiveness
of downstream decision-support systems.

The REST-MEX shared task has played an important role in promoting research on Spanish-language
tourism text mining. Since its first edition in 2021, the benchmark has progressively expanded both
the complexity of its datasets and the diversity of the proposed tasks. Early editions focused on
recommendation systems and polarity prediction, whereas subsequent competitions incorporated
thematic classification, COVID-related challenges, multitask learning, and progressively larger tourism
corpora [17, 18, 19]. The 2025 edition introduced fine-grained destination classification over forty
Mexican Pueblos Magicos, while REST-MEX 2026 shifted the research focus toward synthetic text
generation, encouraging participants to improve sentiment classification through data augmentation
instead of classifier modification [20, 21, 22].

Regarding sentiment classification, recent years have witnessed a clear transition from traditional
machine learning methods toward Transformer-based architectures. Domain-adapted variants of BETO,
RoBERTa, and multitask transformer models have consistently achieved state-of-the-art performance
on Spanish tourism corpora [7, 28, 29, 10, 8, 9]. Other studies have explored ensemble learning, demon-
strating that combining multiple classifiers often yields more robust predictions than relying on a single
model [30]. Similar trends have also been observed in other Natural Language Processing tasks, where



deep neural architectures continue replacing conventional machine learning approaches [31, 32, 33].

While classifier architectures have received considerable attention, the problem of data augmentation
has become increasingly relevant as modern models require large quantities of balanced training data.
Several studies have investigated corpus balancing strategies for tourism sentiment analysis, including
representative instance selection, controlled oversampling, and synthetic review generation guided
by lexical information [23, 24]. These approaches seek to enrich minority sentiment classes while
preserving the semantic characteristics of authentic reviews, thereby improving model generalization
under highly imbalanced conditions.

Unlike recent approaches that rely primarily on Large Language Models for synthetic text generation,
the methodology proposed in this work adopts a lightweight transformation-based strategy. Rather than
generating completely new reviews, it constructs additional training instances by applying controlled
linguistic modifications to authentic tourist opinions. This philosophy preserves the lexical and stylistic
properties of the original corpus while maintaining low computational cost, making it particularly
suitable for reproducible and resource-efficient sentiment analysis systems. More broadly, this direction
aligns with current research trends that emphasize efficient machine learning algorithms, interpretable
models, and scalable Artificial Intelligence solutions for Natural Language Processing [34, 35, 36, 37, 38].

3. Proposed Method

The proposed methodology generates synthetic tourist reviews by applying controlled lexical transfor-
mations to authentic opinions extracted from the REST-MEX 2026 training corpus. Unlike approaches
based on Large Language Models, the proposed strategy does not create reviews from scratch. Instead,
it preserves the semantic structure of existing opinions while introducing lexical variability through
the replacement of selected words. The underlying hypothesis is that exposing the sentiment classifier
to multiple lexical realizations of the same opinion may improve its generalization capability without
modifying the original sentiment orientation.

Let D = (ay, yz)f\il denote the original training corpus, where x; is a tourist review and y; €
1,2,3,4,5 is its corresponding polarity label. The objective is to construct an augmented corpus
D* = DU D/, where D' = (2 xi,y;) * i = 1M contains the synthetic reviews and M < 3000
according to the competition rules.

3.1. Random Review Selection

The generation process begins by randomly selecting a subset S = x1, x2,..., 2 such that S C D.
Since the reviews are sampled uniformly, the selected subset naturally preserves the diversity of
destinations, tourism services, writing styles, and sentiment categories present in the original corpus.

3.2. Morphological Filtering

Each selected review is tokenized and morphologically analyzed before any lexical modification is per-
formed. Given a review represented as © = (w1, wa, . .., wy), every token w; is assigned a grammatical
category through a part-of-speech tagging function P(w;).

Only tokens satisfying P(w;) € Verb, Adjective are considered candidates for replacement. These
grammatical categories were selected because they largely determine the subjective content of tourist
reviews while allowing lexical substitutions that minimally affect sentence structure.

3.3. Semantic Lexical Substitution

Candidate words are replaced using semantic information extracted from a pre-trained FastText embed-
ding model. Let E : V — R? denote the embedding function, where V is the vocabulary and d is the
embedding dimension.

The semantic similarity between two words is computed using cosine similarity,



, E(u) - E(v)
) = Bl
For each candidate word w, the algorithm retrieves its neighborhood Ny (w) = vy, va,. .., vy com-
posed of the k nearest words in the embedding space. A replacement word is randomly selected from this
neighborhood provided that it satisfies the similarity constraint sim(w, v) > 7, where 7 is a predefined

threshold.

3.4. Synthetic Review Generation

The lexical transformation is represented by the operator 7' : X — X, where each original review z
is converted into a synthetic review ' = T'(x). Since the transformation only modifies semantically
related words, the sentiment polarity remains unchanged, that is, y(z') = y(z).

Applying the transformation operator to every review in the selected subset produces the synthetic
corpus D' = (T'(z;), yz),f\il Finally, the augmented dataset D* = DU D' is used during the fine-tuning
stage of the official baseline classifier released by the REST-MEX 2026 organizers.

The proposed approach combines three desirable properties for data augmentation. First, every
synthetic instance originates from a real tourist review, preserving the linguistic characteristics of the
corpus. Second, semantic substitutions introduce lexical diversity without altering the original polarity
annotation. Finally, the methodology is lightweight, fully reproducible, and independent of external
generative models, making it suitable for efficient synthetic data generation in sentiment analysis tasks.

4. Proposal Results

The proposed lexical transformation strategy was evaluated following the official protocol of the REST-
MEX 2026 Artificial Data Generation Track. The competition employs the Ranking Performance (RP)
score as its primary evaluation metric, since it assigns greater importance to minority sentiment classes
and provides a more representative assessment under highly imbalanced class distributions. In addition
to RP, the evaluation includes Macro F1, overall Accuracy, and the F1-score for each individual sentiment
category, allowing a detailed analysis of the classifier’s behavior across the five polarity levels.

The proposed approach obtained an RP score of 0.0142 and a Macro F1 score of 0.0257. These results
indicate that the generated synthetic reviews contributed to the learning process by enabling the
classifier to recognize sentiment categories beyond the trivial majority-class prediction. Although the
improvement remains modest, the obtained scores demonstrate that controlled lexical transformations
constitute a viable data augmentation strategy despite their simplicity.

Analyzing the individual sentiment categories reveals that the best performance was achieved for
polarity class 5, reaching an F1-score of 0.0812, followed by class 2 with an F1-score of 0.0470. In contrast,
classes 1 and 3 obtained an F1-score of 0, while class 4 achieved only 0.0003. This behavior reflects the
inherent difficulty of learning the minority classes in the REST-MEX dataset, where extremely positive
reviews dominate the training corpus. Consequently, lexical transformations appear to benefit primarily
those sentiment categories that already possess a relatively richer lexical representation.

Compared with the Majority Class baseline, the proposed method produced positive values for
both RP and Macro F1, confirming that the generated reviews introduced useful variability into the
training process. Unlike the baseline, which predicts a single sentiment category for every instance, the
augmented corpus enabled the classifier to identify multiple polarity levels, resulting in measurable
improvements under the official competition metrics.

An important advantage of the proposed methodology lies in its simplicity. The generation process
requires neither external Large Language Models nor expensive inference procedures, relying exclusively
on semantic relationships captured by distributed word representations. Consequently, the entire
augmentation pipeline is computationally efficient, fully reproducible, and straightforward to implement.
Furthermore, because every synthetic review originates from an authentic tourist opinion, the generated
corpus naturally preserves the lexical style and domain-specific vocabulary of the original dataset.



Nevertheless, the experimental results also reveal several limitations. Lexical substitutions modify
only a relatively small portion of each review while preserving the original syntactic structure. As
a consequence, although the generated opinions introduce additional lexical diversity, they may not
provide sufficient semantic variability to substantially improve the generalization capability of the
sentiment classifier. In addition, semantic proximity in the embedding space does not always imply
complete equivalence in contextual usage, meaning that some substitutions may produce expressions
that are grammatically correct but less natural in authentic tourism discourse.

Overall, the experiments demonstrate that controlled lexical transformation constitutes an effective
lightweight baseline for synthetic review generation. While its performance remains below that of
more sophisticated neural generation approaches, the methodology successfully enriches the training
corpus with minimal computational cost and without requiring external generative models. These
findings suggest that lexical augmentation can serve as a complementary component within larger
synthetic data generation pipelines, particularly when computational efficiency, reproducibility, and
interpretability are desirable characteristics.

5. Conclusions

This paper presented a lightweight synthetic data generation strategy based on controlled lexical
transformations for the REST-MEX 2026 Artificial Data Generation Track. By replacing selected verbs
and adjectives with semantically similar alternatives obtained from FastText embeddings, the proposed
method generated additional training instances while preserving the original sentiment labels and the
linguistic characteristics of authentic tourist reviews.

The experimental results demonstrated that the augmented corpus improved the official evaluation
metrics over the Majority Class baseline, confirming that lexical augmentation can provide useful
variability for sentiment classification despite its simplicity. Although the overall performance remains
below that of more sophisticated generation approaches, the proposed methodology offers an efficient,
interpretable, and fully reproducible alternative that does not rely on Large Language Models.

As future work, we plan to incorporate contextual embedding models for more accurate lexical substi-
tutions, explore syntactic and semantic paraphrasing techniques, and investigate hybrid augmentation
strategies that combine lexical transformations with neural text generation to produce more diverse
and informative synthetic tourist reviews.
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