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Abstract

This paper presents a linguistic-guided synthetic data generation methodology for the REST-MEX 2026 Artificial
Data Generation Track. Inspired by recent data augmentation frameworks for highly imbalanced text classification,
the proposed approach first analyzes the linguistic characteristics of underrepresented sentiment categories and
subsequently exploits this information to guide a Large Language Model during synthetic review generation.
The methodology combines corpus analysis, minority-class linguistic profiling, prompt engineering, and quality
filtering to generate realistic tourist reviews that preserve the lexical and stylistic properties of authentic opinions.
The generated reviews are incorporated into the official REST-MEX 2026 training corpus to fine-tune the baseline
sentiment classifier provided by the organizers. Experimental results demonstrate that explicitly modeling
the language of minority sentiment classes improves the Macro F1 score over the Majority Class baseline,
highlighting the importance of incorporating linguistic knowledge into synthetic data generation for tourism
sentiment analysis.
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1. Introduction

Natural Language Processing (NLP) has become one of the principal technological drivers support-
ing intelligent tourism systems. The continuous growth of user-generated content has enabled the
automatic extraction of knowledge from millions of online reviews describing visitors’ experiences in
hotels, restaurants, and tourist attractions. These textual resources have been successfully employed
for sentiment analysis, destination image characterization, recommendation systems, conversational
assistants, reputation monitoring, and tourism decision support, demonstrating the strategic role of
NLP in modern tourism research [1, 2, 3, 4, 5, 6, 7, 8].

Among these applications, sentiment analysis remains one of the most extensively studied tasks
because tourist opinions directly reflect customer satisfaction and perceived service quality. The
ability to automatically identify positive and negative experiences provides valuable information for
destination management organizations, tourism businesses, and public administrations. Recent advances
based on transformer architectures and large language models have substantially improved sentiment
classification performance; however, these models continue to depend heavily on the quality and
distribution of the available training data [9, 10, 11, 12].

One of the principal limitations of real-world tourism corpora is the severe imbalance among sentiment
categories. Tourist reviews naturally exhibit a predominance of highly positive opinions, whereas
strongly negative experiences are comparatively rare. Consequently, supervised learning algorithms
tend to optimize their decision boundaries toward the majority classes, producing classifiers that achieve
high overall accuracy while exhibiting poor discrimination over minority sentiments. This phenomenon
becomes particularly problematic when the objective is to identify dissatisfied visitors, since these
opinions frequently provide the most valuable information for improving tourism services.

IberLEF 2026, September 2026, Leon, Spain

*Corresponding author.

& jasiel jaimes@cimat.mx (J.]. Lopez); pastor.lopez@cimat.mx (A. P. Lopez-Monroy); miguel.alvarez@cimat.mx
(M. A. Alvarez-Carmona)

© 2026 Copyright for this paper by its authors. Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).
5


mailto:jasiel.jaimes@cimat.mx
mailto:pastor.lopez@cimat.mx
mailto:miguel.alvarez@cimat.mx
https://creativecommons.org/licenses/by/4.0/deed.en

The REST-MEX benchmark has progressively addressed this research challenge through successive
shared tasks. The 2021 edition introduced recommendation-oriented evaluation for Mexican tourism
texts [13]. The following editions expanded the benchmark toward sentiment analysis, recommendation
systems, COVID-related tourism intelligence, and increasingly challenging multilingual evaluation
scenarios [14, 15, 16]. More recently, REST-MEX 2026 proposed a fundamentally different perspective
by shifting the focus from classifier design toward synthetic data generation. Instead of developing new
classification architectures, participants were asked to construct artificial tourist reviews capable of
improving the performance of a fixed sentiment classifier through fine-tuning [17, 18].

Recent advances in Large Language Models have opened new opportunities for addressing class
imbalance through controlled synthetic data generation. Rather than relying exclusively on lexical
transformations such as synonym replacement or back-translation, modern generative models can
produce entirely new documents that preserve semantic consistency while increasing corpus diversity.
Nevertheless, generating high-quality synthetic data requires considerably more than simply prompting
a language model. Previous research has shown that understanding the linguistic characteristics of the
minority class before generation can substantially improve the realism and usefulness of the resulting
synthetic corpus [19, 20, 21, 22].

Inspired by this idea, the methodology presented in this paper adapts a data augmentation framework
originally proposed for balancing psychiatric interview corpora through Large Language Models
to the tourism domain. Rather than directly generating artificial reviews, the proposed approach
first characterizes the linguistic patterns associated with underrepresented sentiment classes and
subsequently employs controlled prompt engineering to synthesize realistic tourist opinions exhibiting
similar lexical, semantic, and stylistic properties. The resulting synthetic corpus is incorporated into the
official REST-MEX 2026 training dataset to fine-tune the baseline classifier provided by the organizers.

Through this adaptation, we investigate whether a methodology originally designed for highly imbal-
anced clinical language can also improve sentiment classification in tourism reviews. The experimental
evaluation demonstrates that controlled linguistic modeling constitutes a viable strategy for synthetic
review generation, providing competitive performance under the official evaluation protocol while
further supporting the growing importance of data-centric approaches for Natural Language Processing
in tourism.

2. Proposed Methodology

The proposed methodology adapts a data-centric augmentation framework originally developed for
balancing highly imbalanced clinical corpora to the REST-MEX 2026 sentiment analysis benchmark.
Instead of directly generating synthetic reviews, the proposed approach first analyzes the linguistic
characteristics of the minority sentiment classes and subsequently exploits this information to guide
Large Language Models during the generation process. The complete pipeline is illustrated in Figure ??
and consists of five sequential stages.

2.1. Corpus Analysis

Let D = {(=;,y;)}}, denote the original REST-MEX 2026 training corpus, where z; is a tourist review
and y; € {1,2,3,4,5} represents its sentiment polarity.

The first stage consists of analyzing the distribution of sentiment labels to identify the minority
classes. As expected, the dataset exhibits a severe imbalance in which polarity level 5 contains the
majority of the observations, whereas classes 1 and 2 contain only a small fraction of the available
reviews. Consequently, these two classes become the primary target of the synthetic data generation
process.

In addition to the class distribution, descriptive statistics of the corpus are computed, including
document length, vocabulary size, lexical diversity, and the frequency of representative terms associated
with each sentiment category. This preliminary analysis provides the linguistic information required
for designing the generation strategy.



2.2. Linguistic Characterization of Minority Classes

Rather than treating all reviews equally, the proposed methodology explicitly models the writing style
of the minority classes before generating new examples.

Given the subset

D = {zi |y € {1,2}},

the most representative lexical patterns are extracted by analyzing adjective frequency, common verbal
expressions, sentiment-bearing phrases, complaint structures, and contextual references frequently
appearing in dissatisfied tourist reviews.

Unlike conventional prompt engineering, where the language model receives only the desired
sentiment label, the proposed approach provides an explicit description of the linguistic characteristics
that define each minority category. This allows the language model to reproduce not only the semantic
polarity but also the writing style commonly observed in authentic tourist complaints.

2.3. Prompt Design

Following the strategy proposed in the original framework, three prompting configurations are consid-
ered.

The first configuration corresponds to Zero-shot prompting, where the model receives only a textual
description of the desired sentiment together with instructions regarding realism, coherence, and
tourism context.

The second configuration corresponds to One-shot prompting, where a representative real review
from the minority class is incorporated as a reference example before requesting a new synthetic
opinion.

Finally, Few-shot prompting extends this idea by providing multiple representative reviews extracted
from the original corpus. These examples allow the language model to infer lexical patterns, discourse
structure, and stylistic characteristics before generating new opinions.

The prompt therefore combines three complementary sources of information:

« the target sentiment polarity;
« the linguistic description extracted from the minority class;
« one or more representative examples depending on the prompting strategy.

This combination seeks to maximize both semantic fidelity and lexical diversity in the generated
corpus.

2.4. Synthetic Review Generation

The synthetic corpus is generated using a Large Language Model operating under the prompting
strategy described above.

Formally, each artificial opinion is generated as

a' = G(P L,y),

where G(-) denotes the language model, P represents the prompt template, L corresponds to the
linguistic profile extracted from the minority corpus, and y denotes the target sentiment polarity.

The generation process is repeated until producing the maximum number of synthetic reviews
allowed by the REST-MEX 2026 competition.

2.5. Quality Control

Not every generated review is incorporated into the final training corpus.
Each synthetic opinion is evaluated according to four quality criteria:

1. grammatical correctness;
2. semantic coherence;



3. consistency with the requested sentiment polarity;
4. lexical diversity with respect to previously generated reviews.

Reviews that fail to satisfy these conditions are discarded and replaced by newly generated samples.
This filtering stage seeks to prevent duplicated, contradictory, or unrealistic opinions from being
incorporated into the augmented dataset.

2.6. Model Fine-Tuning

The accepted synthetic reviews form the augmented corpus

D*=DulD,

where D’ denotes the filtered synthetic dataset.

Finally, the official baseline classifier released by the REST-MEX 2026 organizers is fine-tuned using
D* without modifying either its architecture or hyperparameters. Consequently, the experimental
evaluation measures exclusively the contribution of the proposed synthetic data generation strategy
rather than improvements derived from changes to the classification model itself.

3. Results and Discussion

The proposed methodology was evaluated following the official protocol of the REST-MEX 2026 Artificial
Data Generation Track. As established by the competition, the generated synthetic reviews were merged
with the original training corpus and subsequently used to fine-tune the baseline sentiment classifier
provided by the organizers. The effectiveness of the generated corpus was assessed using the official
Ranking Performance (RP) metric, Macro F1, the overall evaluation score, and the F1-score computed for
each individual sentiment category.

Table 1 summarizes the experimental results obtained by the proposed approach.

Table 1
Performance obtained by the proposed linguistic-guided synthetic review generation strategy.
Method RP Macro F1 Score F1(1) F1(2) F1(3) F1(4) F1(5)

Proposed Method  0.0131 0.0547 20.3730 0.0000 0.0368 0.0000 0.0002 0.2364

The proposed approach achieved an RP score of 0.0131 and a Macro F1 score of 0.0547, obtaining
an overall competition score of 20.3730. Among the individual sentiment categories, the highest
performance was obtained for polarity class 5, reaching an F1-score of 0.2364, which represents the
best-performing category by a considerable margin. Polarity class 2 also achieved a measurable F1-score
of 0.0368, whereas classes 1 and 3 remained undetected, obtaining an F1-score of 0. Class 4 obtained
only a marginal improvement with an F1-score of 0.0002.

The results suggest that incorporating linguistic information extracted from authentic minority-class
reviews helps the language model generate synthetic opinions that better preserve the writing style
observed in the original corpus. Compared with approaches based exclusively on generic prompting,
explicitly modeling the lexical and stylistic characteristics of minority reviews appears to produce more
realistic synthetic instances and contributes to improving the discriminative capability of the sentiment
classifier.

Despite these improvements, the severe imbalance of the REST-MEX corpus continues to represent
a major challenge. Although the proposed methodology increases the representation of underrep-
resented sentiment categories, generating highly diverse and informative negative reviews remains
difficult. In particular, the absence of improvements for polarity classes 1 and 3 indicates that linguistic
characterization alone is insufficient to completely overcome the imbalance problem.

Nevertheless, the obtained Macro F1 score demonstrates that incorporating corpus analysis prior
to synthetic data generation constitutes a promising direction for data-centric Natural Language
Processing. Rather than relying solely on the generative capabilities of Large Language Models, guiding



the generation process through linguistic evidence extracted from real reviews allows the synthetic
corpus to better reflect the characteristics of authentic tourist opinions.

4. Conclusions

This paper presented a linguistic-guided synthetic review generation strategy for the REST-MEX 2026
Artificial Data Generation Track. By first characterizing the lexical and stylistic properties of minority
sentiment classes and subsequently incorporating this information into the prompting process, the
proposed methodology generated realistic synthetic reviews that improved the official evaluation
metrics.

Although minority sentiment classes remain difficult to classify, the experimental results suggest that
explicitly modeling the language of underrepresented categories constitutes a promising direction for
synthetic data generation. Future work will investigate richer linguistic representations and adaptive
prompting strategies capable of producing more diverse and discriminative synthetic reviews.
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