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Article history: This study investigates the performance of the Support Vector
Machine (SVM) algorithm in sentiment analysis tasks within
the context of tourism destination branding, utilizing the Cross-
Industry Standard Process for Data Mining (CRISP-DM)
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1. INTRODUCTION

Destination branding, a crucial aspect of tourism marketing, encompasses many
strategies to enhance the allure and perception of a particular location. Among these
strategies, creating promotional destination videos is a powerful tool for captivating
potential visitors and shaping perceptions (Dewantara et al., 2023). Through visually
compelling narratives and immersive storytelling, these videos showcase a destination's
unique attractions, cultural richness, and experiential offerings (Dewi & Arifuddin, 2021;
Murti et al., 2023; Perangin-Angin et al., 2023). By effectively communicating a locale's
essence and distinctive features, such promotional videos serve as persuasive mediums
to evoke wanderlust and stimulate tourist interest (Bire et al., 2022; Liu et al., 2023).
Consequently, it plays a pivotal role in influencing travelers' decision-making processes
and ultimately contributes to the economic growth and sustainability of the destination.
In Indonesia, destination branding strategy involves leveraging digital campaigns
featuring creative content, including promotional videos showcasing the diverse
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attractions under the "Wonderful Indonesia" campaign (Salamah & Yananda, 2020;
Sholeh & Juniarti, 2021). Using digital platforms and engaging storytelling techniques,
such campaigns effectively capture the essence of Indonesia's cultural heritage, natural
landscapes, and unique experiences, enhancing the destination's visibility and appeal to
domestic and international travelers (Nusantara et al., 2021; Purwandani & Yusuf, 2021;
Sujatna et al., 2024). This approach harnesses the power of visual storytelling to evoke
emotions and inspire wanderlust among the target audience, ultimately contributing to
Indonesia's tourism industry's sustainable growth and development.

The context of discussion in this research centers on the video content of
"Wonderful Indonesia," specifically related to the tourist destination of Labuan Bajo.
Focusing on Labuan Bajo within the broader scope of Indonesia's tourism promotion
allows for a detailed examination of the effectiveness of marketing strategies in promoting
this particular destination (Caraka et al., 2023; Dhakal & Tjokro, 2024; Westoby et al.,
2021). By analyzing the content and messaging of the promotional videos featuring
Labuan Bajo, this research gains valuable insights into the portrayal of its attractions,
cultural significance, and visitor experiences, thus informing efforts to optimize
destination branding and tourism development strategies in the region (Ardhyanto et al.,
2023; Sejati et al., 2023; Wang & Sun, 2023). This focused approach enables a deeper
understanding of the nuances and challenges inherent in promoting Labuan Bajo as a
premier tourist destination within the Indonesian archipelago.

Sentiment analysis emerges as a potent approach to assessing perceptions toward
tourist destinations through digital communication channels. Using natural language
processing techniques, sentiment analysis enables the systematic evaluation of public
sentiments expressed in online content such as reviews, social media posts, and blogs
(Christanto & Singgalen, 2022; Singgalen, 2023e, 2023f, 2024). This method offers
valuable insights into travelers' prevailing attitudes, preferences, and experiences,
facilitating destination management organizations in tailoring marketing strategies and
enhancing visitor satisfaction (Singgalen, 2022, 2023a, 2023d, 2023c, 2023b).
Consequently, sentiment analysis is a pivotal tool for gauging the effectiveness of
promotional efforts and refining the destination's brand image in the ever-evolving digital
landscape.

This research aims to identify and analyze sentiments towards the video content
of "Wonderful Indonesia" Labuan Bajo using the CRISP-DM approach, employing a
Support Vector Machine (SVM) model with the support of the Synthetic Minority Over-
sampling Technique (SMOTE) operator. Through this methodological framework, the
study systematically assesses public perceptions and attitudes towards Labuan Bajo as
portrayed in promotional videos, thereby providing valuable insights for destination
management and tourism marketing strategies. By leveraging advanced data mining
techniques such as SVM and SMOTE within the CRISP-DM framework, this research
offers a comprehensive understanding of sentiment dynamics, enabling stakeholders to
make informed decisions to enhance the destination's appeal and competitiveness in the
global tourism landscape.

The urgency of this research lies in its potential to inform strategic decisions in
destination management and tourism marketing, addressing the growing importance of
digital media in shaping travelers' perceptions. Theoretical implications stem from
advancing understanding of sentiment analysis methodologies within the context of
destination branding, contributing to the academic discourse on tourism marketing and
digital communication. Moreover, the practical implications of this research extend to
destination management organizations and marketing agencies, equipping them with
actionable insights to optimize promotional efforts and enhance the competitiveness of
destinations like Labuan Bajo in the global tourism marketplace. In conclusion, this
research holds significant promise in bridging the gap between theory and practice,
offering tangible benefits for academia and industry stakeholders.
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2. RESEARCH METHOD

This research adopts the CRISP-DM methodology, encompassing its structured stages for
implementing the Support Vector Machine (SVM) model in sentiment classification. By
adhering to the Cross-Industry Standard Process for Data Mining (CRISP-DM), the study
ensures a systematic and rigorous approach to data analysis, encompassing stages such
as business understanding, data understanding, data preparation, modeling, evaluation,
and deployment. Through this methodological framework, the research aims to maximize
the effectiveness and efficiency of sentiment analysis in assessing public perceptions
towards the Labuan Bajo destination, thus providing valuable insights for destination
management and tourism marketing strategies. In conclusion, using CRISP-DM with
SVM model implementation exemplifies a robust methodology tailored to the complexities
of sentiment analysis in destination branding.

Businnss Understanding Duta Understanding Modaling Evaluation Deployment

Figure 1. Cross-Industry Standard Process for Data Mining (CRISP-DM) Framework

Figure 1 shows the implementation of the CRISP-DM framework for sentiment
classification. The CRISP-DM proves highly pertinent within this research, as it facilitates
the systematic exploration of public perceptions towards the video content of "Wonderful
Indonesia" Labuan Bajo through sentiment analysis. By adhering to the structured
stages of CRISP-DM, this research effectively navigates the complexities of data mining
and analysis, ensuring a comprehensive understanding of sentiment dynamics
surrounding the destination. This methodological framework identifies patterns and
insights for strategic decisions in destination management and tourism marketing efforts.
Thus, the application of CRISP-DM aligns seamlessly with the research objective of
dissecting public sentiments towards Labuan Bajo, underscoring its relevance and
efficacy in the realm of destination branding and digital communication strategies.

2.1 Business Understanding

In the business understanding stage, the evaluated video pertains to the
Wonderful Indonesia campaign featuring Labuan Bajo, identified by its unique code
RaTWq98hzFO0. As of September 13, 2013, this video had garnered significant attention,
accumulating 367,773 views and 529 comments. This selection is critical as it represents
a focal point for analyzing public sentiment towards Labuan Bajo, providing valuable
insights into the effectiveness of destination marketing efforts. By examining this video's
engagement metrics and feedback, this research understands the audience's perceptions
and preferences, thus informing strategic decision-making in destination management
and tourism marketing initiatives. Therefore, the meticulous consideration of this specific
video aligns with the research's objective of comprehensively evaluating public sentiment
towards Labuan Bajo within the Wonderful Indonesia campaign.
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Figure 2. Frequently used words of the content (Communalytic)
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Figure 2 shows the frequently used words in the content video. Based on the
identification of frequently used words, it is evident that "Indonesia" dominates the word
frequency list with 49 occurrences, followed by "indonesia" with 30 occurrences.
Additionally, words such as "love" appear 23 times, "Komodo" 21 times, and "hi" 20
times, respectively. Other notable terms include "like" with 16 occurrences, "Wonderful"
and "INDONESIA" with 15 occurrences each, and "komodo" with 14 occurrences.
Furthermore, words such as "wonderful," "nice," "video," "melihat," and "place" each
appear between 10 to 13 times. This analysis highlights the prevalence of terms related to
Indonesia's identity and tourism attractions, suggesting a positive sentiment towards the
destination. These findings offer valuable insights into linguistic patterns and sentiment
dynamics, informing destination branding and marketing strategies to enhance
Indonesia's appeal and visibility in the global tourism landscape.
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Figure 3. Top Ten Poster and Emoji Cloud (Communalytic)

Figure 3 shows the top ten posters and emoji clouds. Based on the results of
identifying the emoji cloud, it is apparent that certain emojis are more frequently used
than others in expressing sentiments related to the content. The heart emoji ®appears
most frequently with ten occurrences, followed by the heart eyes emoji @ and the flag of
Indonesia emoji @@, each with seven occurrences. Additionally, the thumbs-up emoji @ is
used six times. In contrast, the smiling face with smiling eyes emoji &, green heart emoji ,
and grinning face with smiling eyes emoji @ each appears three times. Less frequently
used emojis include the smiling face with hearts emoji @ and folded hands emoji &, with
two occurrences each. This analysis underscores the prevalence of positive sentiments,
as indicated by the frequent use of heart emojis and smiling faces, reflecting a favorable
perception of the content. Such insights into emoji usage provide valuable context for
understanding audience engagement and sentiment dynamics, informing content
creation and communication strategies in digital marketing and branding efforts.

Moreover, based on the results of identifying the top ten posters, it is evident that
certain users have significantly higher posting frequencies than others. The user
@ABStravel tops the list with 21 posts, followed by @mauricevandermaat9003 with nine
posts and @windahcayang3673 with six posts. Other notable contributors include
@mundodosskatistas9980 and (@Arimateaucb, each with five posts, and
@mandailingrura3151, @user-tg3gt3zb8y, and @prabhatkumar-jnémm, each with four
posts. Additionally, @kunduologyvlogs8012 and @DeonJones351 round out the top ten
with three posts each. This analysis sheds light on the level of user engagement and
contribution within the context of the discussion, providing valuable insights for
understanding the dynamics of online interactions and community participation. The
findings inform strategies for fostering user engagement and community building in
digital marketing and branding endeavors, ultimately enhancing the effectiveness of
online communication efforts.

2.2 Data Understanding

During the data understanding stage, data cleaning uses various operators in
RapidMiner, including tokenize, filter tokens, transform cases, stopwords, and remove
duplicates. This systematic approach ensures the refinement of the dataset by
eliminating irrelevant information, standardizing text formats, and removing redundant
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entries. By employing these operators, the dataset is prepared for subsequent analysis,
enhancing the reliability and accuracy of the results. This methodological rigor
underscores the importance of meticulous data preprocessing in ensuring the validity
and robustness of the research findings. Thus, using RapidMiner for data cleaning
exemplifies an efficient and practical approach to enhancing the dataset's quality,
ultimately facilitating meaningful insights and informed decision-making processes.

Figure 4. Pre-processing Data

Figure 4 shows the pre-processing text data. Based on the data cleaning process
results, 518 out of 530 data points have been successfully extracted, allowing the
acquisition of string scores from the textual data. This outcome underscores the
effectiveness of the data preprocessing methods, which facilitated identifying and
extracting relevant information from the dataset. The availability of this refined dataset is
crucial for conducting subsequent analyses and deriving meaningful insights from the
text data. Consequently, the successful extraction of 518 out of 530 data points signifies
a pivotal step towards achieving the research objectives, highlighting the importance of
rigorous data-cleaning processes in ensuring the quality and reliability of research
outcomes.

Figure 5. Extract Sentiment Process

Figure 5 shows the extract sentiment process. Based on the results of sentiment
extraction, it was found that there are 12 score strings classified as negative values,
alongside 505 score strings categorized as positive values. This outcome demonstrates a
notable contrast in sentiment distribution within the dataset, with a predominant
prevalence of positive and negative sentiments. Such findings provide valuable insights
into the overall sentiment dynamics surrounding the analyzed text data, highlighting the
predominance of positive attitudes or opinions expressed toward the subject matter.
Consequently, this underscores the importance of sentiment analysis in discerning the
prevailing sentiments and attitudes within textual data, facilitating a deeper
understanding of public perceptions and opinions towards specific topics or entities.

2.3 Modeling

The Support Vector Machine (SVM) model is employed for sentiment classification
during the modeling stage. Recognizing the imbalance in data distribution between
negative and positive scores, the Synthetic Minority Over-sampling Technique (SMOTE)
operator is utilized to enhance the model's performance. This strategic decision aims to
address the challenge posed by imbalanced data by synthesizing minority class samples,
thereby mitigating the impact of data skewness on the model's predictive capabilities. By
incorporating SMOTE into the modeling process, this research improves the model's
ability to classify sentiments accurately, ultimately enhancing the reliability and
effectiveness of sentiment analysis outcomes. Thus, integrating SVM with SMOTE
represents a prudent approach to optimizing the sentiment classification model and
obtaining more robust insights from the analyzed data.
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Figure 6. Modeling Process using Rapidminer

Figure 6 shows the modeling process in Rapidminer. Based on the results of
modeling, the performance of the Support Vector Machine (SVM) utilizing the Synthetic
Minority Over-sampling Technique (SMOTE) was evaluated across various metrics,
including accuracy, precision, recall, F-measure, and Area Under the Curve (AUC). This
comprehensive evaluation allows for a thorough assessment of the model's effectiveness
in classifying sentiments, considering its ability to identify positive and negative
instances correctly and its overall predictive power. By analyzing these metrics, this
research gains insights into the strengths and limitations of the SVM model with SMOTE
in capturing the nuances of sentiment dynamics within the analyzed dataset.
Consequently, this evaluation facilitates informed decision-making regarding the
suitability and optimization of the sentiment classification approach, ultimately
enhancing the reliability and utility of sentiment analysis outcomes.

2.4 Evaluation

During the evaluation stage, the Support Vector Machine (SVM) performance with
and without using the Synthetic Minority Over-sampling Technique (SMOTE) was
assessed by examining the confusion matrix. This matrix provides a comprehensive
overview of the model's predictive capabilities by summarizing the classification results,
including true positive, true negative, false positive, and false negative instances. By
comparing the confusion matrices generated from SVM with and without SMOTE, this
research discerns the impact of data imbalance on the model's performance, particularly
in accurately identifying minority class samples. Consequently, the evaluation based on
confusion matrices facilitates a nuanced understanding of the effectiveness of different
modeling approaches in sentiment classification tasks, aiding in selecting the most
suitable methodology for achieving reliable and robust sentiment analysis outcomes.

SVM without SMOTE SVM with SMOVE

Figure 6. Evaluation of the Model Performance
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Figure 6 shows the plot view of the confusion matrix. Based on the evaluation
results of SVM performance, it is recommended that strategies be devised to improve
video content that aligns with tourists' preferences based on sentiment classification
outcomes from the "Wonderful Indonesia" Labuan Bajo videos. By leveraging the insights
gained from sentiment analysis, destination management organizations tailor content
creation efforts to better resonate with the sentiments expressed by viewers. This targeted
approach ensures that promotional materials effectively communicate the unique
attractions and experiences offered by Labuan Bajo, thereby enhancing the appeal to
potential visitors. Consequently, integrating sentiment analysis findings into content
development strategies is valuable for optimizing destination branding and tourism
marketing initiatives, ultimately fostering greater engagement and interest among target
audiences.

2.5 Deployment

During the deployment stage, the measurement of algorithm performance yields
recommendations that are apt and applicable. This stage represents the culmination of
the analytical process, where the insights gleaned from model evaluation are translated
into actionable strategies or decisions. By leveraging the performance metrics obtained
through rigorous evaluation, stakeholders make informed choices regarding
implementing the algorithm in real-world scenarios. Consequently, the deployment phase
serves as a crucial bridge between data analysis and practical application, facilitating the
effective utilization of algorithmic insights to address pertinent challenges or achieve
desired outcomes.

3. RESULTS AND DISCUSSIONS

A comparison of the performance of the Support Vector Machine (SVM) algorithm with
and without Synthetic Minority Over-sampling Technique (SMOTE) unveils discernible
disparities in efficacy for sentiment classification tasks. Without SMOTE, SVM achieves
marginally superior accuracy at 97.79% compared to 96.61% with SMOTE. Examination
of confusion matrices reveals distinct capabilities in correctly classifying positive
instances; without SMOTE, all positive instances are accurately classified, whereas, with
SMOTE, one positive instance is misclassified. This indicates that while both models
perform commendably, SVM without SMOTE excels marginally in identifying positive
instances accurately. Moreover, the precision, recall, and F-measure scores for positive
instances are marginally higher without SMOTE, denoting superior overall performance
in positive sentiment classification. Nonetheless, the choice between SVM with or without
SMOTE hinges on specific task requisites, considering factors such as the significance of
correctly identifying minority class instances and balancing performance with model
robustness.

Based on the results of implementing the Support Vector Machine (SVM) model in
classifying a dataset comprising 518 text data, divided into 30% for training and 70% for
testing, various performance metrics, including accuracy, precision, recall, F-measure,
and Area Under the Curve (AUC) ascertained. This systematic approach ensures a
comprehensive evaluation of the model's effectiveness in classifying textual data,
providing insights into its predictive capabilities and robustness across different
evaluation metrics. By considering these performance metrics, stakeholders gauge the
reliability and suitability of the SVM model for sentiment analysis tasks, thereby
informing decision-making processes and optimizing the utilization of machine learning
algorithms in real-world applications.
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Figure 7. Model Performance of SVM with and without SMOTE (Rapidminer)

Figure 7 shows the SVM model performance. The performance of the Support
Vector Machine (SVM) without Synthetic Minority Over-sampling Technique (SMOTE) is
characterized by an accuracy of 97.79% with a micro average of 97.79%. The confusion
matrix reveals that out of 362 instances classified as positive, 354 are correctly identified,
whereas all negative instances are accurately classified. The Area Under the Curve (AUC)
values indicate moderate predictive power, with an optimistic AUC of 0.622 and a
pessimistic AUC of 0.438. Precision, recall, and F-measure scores further underscore the
model's proficiency, with precision and recall achieving scores of 97.79% and 100%,
respectively, while the F-measure attains a score of 98.88%. Moreover, the Support
Vector Machine (SVM) performance with the Synthetic Minority Over-sampling Technique
(SMOTE) showcases an accuracy of 96.61% with a micro average of 96.61%. The
confusion matrix indicates that out of 356 positive instances, 353 are accurately
classified, while only one instance is misclassified as unfavorable. The Area Under the
Curve (AUC) values demonstrate predictive solid power, with optimistic, pessimistic, and
overall AUC scores all approaching 0.999. Precision achieves a score of 93.96%, while
recall attains an impressive 99.71%, indicating high accuracy in identifying positive
instances. The F-measure score of 96.72% further emphasizes the model's effectiveness
in sentiment classification. These performance metrics underscore the robustness and
reliability of the SVM model with SMOTE in accurately classifying sentiment, highlighting
its potential applicability in practical settings for sentiment analysis tasks.

Comparing the performance of the Support Vector Machine (SVM) algorithm with
and without Synthetic Minority Over-sampling Technique (SMOTE) reveals notable
differences in effectiveness for sentiment classification tasks. When SVM is employed
without SMOTE, the model achieves a slightly higher accuracy of 97.79% compared to
96.61% with SMOTE. However, examining the confusion matrices provides insight into
the models' abilities to classify positive instances correctly. Without SMOTE, all positive
instances are accurately classified, whereas with SMOTE, one positive instance is
misclassified as unfavorable. This indicates that while both models perform well, the SVM
model without SMOTE performs slightly better in correctly identifying positive instances.
Additionally, the precision, recall, and F-measure scores for positive instances are slightly
higher without SMOTE than with SMOTE, indicating better overall performance in
classifying positive sentiment. However, it's essential to consider the trade-off between
performance and handling imbalanced data. The SMOTE algorithm aims to address class
imbalance by oversampling minority class samples, which may result in slightly lower
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performance metrics but enhance the model's ability to generalize to unseen data and
improve its robustness. Therefore, the choice between using SVM with or without SMOTE
depends on the specific requirements of the sentiment analysis task, considering factors
such as the importance of correctly identifying minority class instances and the trade-off
between performance and robustness.

4. CONCLUSION

In conclusion, the research conducted following the CRISP-DM (Cross-Industry Standard
Process for Data Mining) framework has provided valuable insights into the performance
of the Support Vector Machine (SVM) algorithm in sentiment analysis tasks, both with
and without the Synthetic Minority Over-sampling Technique (SMOTE). The analysis
revealed that SVM without SMOTE achieved a marginally higher accuracy of 97.79%
compared to 96.61% with SMOTE. However, a closer examination of the confusion
matrices highlighted that SVM without SMOTE accurately classified all positive
instances, whereas, with SMOTE, one positive instance was misclassified as unfavorable.
Additionally, precision, recall, and F-measure scores for positive instances were slightly
higher without SMOTE, indicating better overall performance in classifying positive
sentiment. Nevertheless, it's essential to consider the trade-off between performance and
handling imbalanced data. While SVM without SMOTE may demonstrate slightly better
performance metrics, SMOTE addresses class imbalance, enhancing the model's ability to
generalize to unseen data. Therefore, using SVM with or without SMOTE depends on
specific task requirements and considerations, such as correctly identifying minority
class instances and the trade-off between performance and robustness. These findings,
obtained through the systematic application of the CRISP-DM framework, provide
actionable insights for researchers and practitioners in natural language processing,
guiding future research directions and informing practical applications of sentiment
analysis algorithms.
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