International Journal of Basic and Applied Science 12 (3) (2023) 121-130
Published by: IOCSCIENCE

International Journal of Basic and Applied Science

Journal homepage: www.ijobas.pelnus.ac.id

10CSCIENCE

Sentiment classification of coral reef 101 content using decision
tree algorithm through CRISP-DM

Yerik Afrianto Singgalen
Tourism Department, Faculty of Business Administration and Communication, Atma Jaya Catholic University of
Indonesia, Indonesia

Article Info ABSTRACT

Article history: This research aims to classify public sentiment regarding the content of
"Coral Reef 101," published by National Geographic. The methodology
employed is the Cross-Industry Standard Process for Data Mining (CRISP-
DM), encompassing stages such as business understanding, data
understanding, modeling, evaluation, and deployment. The Decision Tree
algorithm is utilized in conjunction with the SMOTE operator. This
Keywords: comprehensive approach enables the systematic analysis of public
sentiment towards coral reef content, facilitating a deeper understanding
of public perception and attitudes. The results of this study indicate that
the DT algorithm with SMOTE demonstrates an accuracy of 87.51% +/-
4.28% (micro average: 87.50%), a precision of 80.35% +/- 5.10% (micro
average: 80.00%) (positive class: Positive), recall of 100.00% +/- 0.00%
(micro average: 100.00%) (positive class: Positive), f-measure of 89.02%
+/- 3.22% (micro average: 88.89%) (positive class: Positive), and an AUC
of 0.875 +/- 0.044 (micro average: 0.875) (positive class: Positive). These
metrics demonstrate the effectiveness of the DT algorithm with SMOTE
in accurately classifying public sentiment towards coral reef-related
content, particularly in correctly identifying positive sentiment instances.
The high accuracy, precision, recall, f-measure, and AUC values
underscore the robustness and reliability of the model in sentiment
analysis tasks.
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1. INTRODUCTION

Coral reefs play a crucial role in maintaining the sustainability of marine ecosystems [1]. As the
"rainforests of the sea,” coral reefs harbor immense biodiversity and provide habitat for many marine
species [2]. Additionally, they serve as breeding grounds and nurseries for numerous fish and
invertebrates, contributing significantly to the productivity and resilience of marine communities [3].
Furthermore, coral reefs act as natural barriers, protecting coastlines from erosion and buffering
against the impacts of storms and tsunamis [4]. In conclusion, preserving coral reefs is paramount for
the continued health and stability of marine ecosystems worldwide [5].

Protecting marine ecosystems represents a strategic step towards safeguarding marine
environments through implementing appropriate policies that benefit the economy, society, and
culture [6]. By enacting measures to preserve marine habitats and biodiversity, governments and
stakeholders can mitigate the adverse impacts of human activities such as overfishing, pollution, and
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habitat destruction [7]. Furthermore, conserving marine ecosystems ensures the sustainability of vital
ecological processes and fosters socio-economic development through ecotourism, sustainable
fisheries, and the preservation of cultural heritage linked to marine environments [8]. In conclusion,
protecting marine ecosystems is imperative for marine life's and human societies' long-term well-
being, fostering harmony between environmental preservation and socio-economic prosperity [9].

The urgency of this research lies in the public response to the threats facing coral reefs
stemming from various issues such as climate change and development [10]. This study aims to identify
public sentiment towards the content of "Coral Reef 101," published by National Geographic. By
understanding public perceptions and attitudes towards coral reefs, particularly in the context of
prevalent threats, policymakers and conservationists can effectively formulate informed strategies to
address these challenges [11]. Furthermore, raising awareness among the public about the importance
of coral reef conservation is essential for fostering collective action towards mitigating the impacts of
climate change and unsustainable development on marine ecosystems [12]. In conclusion, the findings
of this research are crucial for informing decision-making processes aimed at preserving coral reefs
and ensuring the long-term health and resilience of marine environments through sentiment analysis.

The practical implication of this research emphasizes the importance of policymakers'
consideration of public sentiment regarding the sustainability of marine ecosystems through various
digital media channels [13]. By incorporating insights from public sentiment analysis of coral reefs,
policymakers can develop more targeted and effective strategies for conservation and management
[14]. This approach facilitates the alignment of policy interventions with public perceptions and
concerns, enhancing the likelihood of successful implementation and more outstanding public support
for conservation initiatives [15]. Integrating public sentiment into decision-making processes regarding
coral reef management is essential for promoting public engagement and fostering collaborative efforts
toward preserving marine ecosystems [16].

The theoretical implication of this research underscores the significance of public awareness
concerning the sustainability of coral reefs and broader ecological sustainability issues, mainly marine
resources. By delving into public sentiment towards coral reefs through digital media campaigns, this
study advances theoretical understanding of how awareness and perceptions of marine conservation
issues are disseminated and influenced within the public sphere [17]. Moreover, by examining public
awareness within the context of coral reef sustainability, this research extends theoretical discussions
on environmental communication and advocacy, offering insights into practical strategies for fostering
public engagement and support for marine conservation endeavors [18]. Overall, the theoretical
implications of this study underscore the critical importance of public awareness in promoting
ecological sustainability, particularly concerning marine resources and coral reef conservation.

The limitation of this research is primarily rooted in its methodology and contextual
constraints, as the scope of discussion is confined to sentiment classification using the CRISP-DM
method with the DT algorithm and SMOTE operator [19]. While this approach offers valuable insights
into public sentiment towards coral reef content, it may overlook other pertinent factors influencing
public perceptions and attitudes. Additionally, the reliance on digital media platforms for data
collection may introduce biases and limitations inherent to online communication channels [20], [21].
Thus, future research endeavors should incorporate diverse methodologies and broader contextual
factors to provide a more comprehensive understanding of public sentiment toward coral reef
conservation.

The opportunity for further research development lies in comparing the utilization of
algorithms within the CRISP-DM method concerning contextual issues of marine tourism in the
Indonesia [22], [23]. By exploring the application of various algorithms in analyzing public sentiment
towards marine tourism, researchers can gain deeper insights into the effectiveness of different
methodologies in addressing the complex socio-economic and environmental challenges associated
with marine tourism development in Indonesia [24], [25]. This comparative approach enhances the
understanding of algorithmic performance and facilitates the identification of best practices and
tailored solutions for sustainable marine tourism management. Ultimately, such research endeavors
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promise to inform policy interventions and industry practices to promote responsible and sustainable
marine tourism in Indonesia.

2. RESEARCH METHOD

The method employed in this research is the CRISP-DM, comprising stages of business understanding,
data understanding, modeling, evaluation, and deployment. This systematic approach provides a
structured framework for conducting data mining projects, facilitating the progression from initial
business objectives to the practical implementation of predictive models [26]. By adhering to the
CRISP-DM methodology, researchers can effectively navigate the complexities of data analysis and
model development, ensuring the rigor and reliability of their findings [27]. Moreover, the iterative
nature of CRISP-DM allows for continuous refinement and optimization of models, enhancing their
accuracy and applicability in real-world scenarios [28]. Overall, using CRISP-DM methodology in this
research underscores the commitment to methodological rigor and systematic approach in addressing
complex research questions.

Cross Industry Standard Process for Data Mining (CRISP-DM)

Business Understanding : T Evaluation
Causes and Effects of Climate 5 « Confusion Matix
Change | National Geographic + Accuracy

Content « Precision
« Recall
= Area Under Curve (AUC)
« f-Measure
Data Understanding :

+ Text Data : Description :

+ Resources : Youtube CELGIEND

+ Data Type (Text Only)

Data Collection & Pre-
= -

« id author

 description s 3 jErmm—]

+ guid e Sl

« ikecount —_—

+ link e F

* pubdate _—

« replycount y
- title

el Data Pre-processing (TF-IDF)

ARy Extract Sentiment

- ud

.
Deployment
Scdaing NefREY/E Level of Awareness to Coral Reef and
Classifier Algorithm Marine Resources

Figure 1. Implementation of CRISP-DM

The algorithm utilized in the modeling stage is the Decision Tree, with the dataset divided into training
data (30%) and testing data (70%), further employing the SMOTE operator to address data imbalance.
Decision Tree algorithms are well-suited for classification tasks and offer transparency in decision-
making processes, making them particularly suitable for analyzing sentiment data [29]. Additionally,
utilizing the SMOTE operator enables the generation of synthetic samples to balance class
distributions, enhancing the robustness and reliability of the model's predictions [30]. Overall, the
combination of the Decision Tree algorithm and SMOTE operator in this research underscores a
comprehensive approach to addressing data imbalances and maximizing the predictive performance
of the sentiment classification model [31].

[H(T) = — Xi-1 p(ilt) logz p (i]£)] @

Where:

(H(T))is the total entropy of decision tree (T).

(p(ilt)) is the probability that a tuple generated by node (t) belongs to class label (i).
(¢) is the number of possible classes.

This is the formula for calculating the entropy of a decision tree, which measures the "uncertainty” or
"confusion" present in the dataset, measured in information units (bits) [32]. Lower entropy indicates
better performance of the decision tree in classifying data. Decision Trees (DT) offer several advantages
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in sentiment classification tasks [33]. One of the primary advantages is their interpretability, as DT
models generate straightforward decision rules that humans can easily understand and interpret [34].
Additionally, DT models can handle numerical and categorical data without extensive preprocessing,
simplifying the data preparation phase [35]. DT models are robust to outliers and missing values, as
they partition the feature space based on information gain or Gini impurity [36]. This flexibility enables
DT models to effectively capture nonlinear relationships and interactions among features, making
them suitable for sentiment classification tasks with complex data patterns [37]. In conclusion, the
interpretability, flexibility, and robustness of DT models make them a preferred choice for sentiment
classification tasks, providing valuable insights into the factors influencing sentiment polarity.

3.  RESULTS AND DISCUSSIONS
Coral Reef 101 content published by the National Geographic Channel has elicited various public
perspectives representing negative and positive sentiments. This diversity of views reflects the complex
nature of public engagement with environmental issues, particularly those concerning marine
conservation. While some individuals may express concerns or criticisms regarding the state of coral
reefs and their ecosystems, others may convey admiration and support for preservation efforts. The
juxtaposition of these contrasting sentiments underscores the importance of fostering informed
discussions and promoting greater awareness of the challenges of coral reefs. Ultimately, this diversity
of perspectives enriches the discourse surrounding coral reef conservation and highlights the need for
collaborative efforts to safeguard these vital ecosystems.
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Figure 2. Post Over Time, Top Ten User, and Most Frequently Used Words

Based on the data of the top ten users, top ten frequently used words, and posts over time, insights
into initiatives, perceptions, and intentions regarding ecological issues, particularly coral reefs, can be
gleaned. This demonstrates that studying public perceptions of coral reef sustainability is an important
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issue, warranting comprehensive examination. Identifying top users and frequently used words
provides a glimpse into the key actors and prevalent topics shaping discussions around coral reef
conservation. Additionally, analyzing posts over time allows tracking evolving trends and attitudes
toward this ecological issue. The multifaceted nature of these data underscores the significance of
understanding public perspectives on coral reef sustainability and the necessity for in-depth
investigation to inform effective conservation strategies.

Before performance testing of the classification, public review data that had been collected
were extracted using the extract sentiment operator in the RapidMiner application. This initial
preprocessing step ensured that the dataset was appropriately prepared for sentiment analysis,
allowing for the extraction of sentiment-related information from the raw text data. Using the extract
sentiment operator in RapidMiner exemplifies a systematic approach to data preprocessing,
underscoring the importance of rigorous data preparation in facilitating accurate and reliable
sentiment classification. This initial step lays the foundation for subsequent analysis and evaluation,
ultimately contributing to the robustness and validity of the research findings.
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This research also utilizes RapidMiner to classify sentiment towards Coral Reef 101. Leveraging
RapidMiner enhances the analytical capabilities and efficiency of sentiment classification processes,
enabling the extraction of valuable insights from the data. The utilization of RapidMiner underscores
the commitment to employing advanced tools and methodologies in addressing complex research
questions, particularly in the realm of sentiment analysis and environmental communication. This
integration of RapidMiner further enriches the study's methodological framework, facilitating a
comprehensive understanding of public perceptions towards coral reef conservation efforts.
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Figure 4. Implementation of Sentiment Classification using Rapidminer Application

The classification results of public sentiment regarding coral reefs show that certain words appear
more frequently in the reviews of "Coral Reef 101" content, indicating prevalent themes and topics of
interest. Among these, the top 10 most common words identified in the data and their respective
frequencies are as follows: "coral”" (44), "video" (39), "reefs" (21), "climate" (18), "change" (17), "corals"
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(16), "reef" (14), "cool" (13), "plants” (9), and "planet” (9). These findings provide valuable insights into
the public's perception and discussion surrounding coral reef-related content. They highlight key
terms that resonate with audiences and potentially influence their sentiments toward coral reef
conservation efforts. Further analysis of these famous words can inform targeted communication
strategies, and content creation approaches to engage and educate the public on coral reef preservation
effectively.

Top 10 Popular Words

q

climate

Figure 5. Top 10 Popular Words

Analyzing the most common words in the data set provides insights into the prevailing themes and
interests among the public regarding coral reef content. The word "coral" appears most frequently,
indicating a strong focus on the coral itself, likely reflecting discussions about its health, diversity, and
importance within coral reef ecosystems. The prominence of the word "video" suggests that visual
content, such as videos or multimedia presentations, is influential in engaging audiences and
disseminating information about coral reefs. Additionally, terms like "reefs," "corals," and "reef"
emphasize the significance of the reef ecosystem as a whole, encompassing various aspects such as
biodiversity, conservation, and threats. The presence of words like "climate" and "change" highlights
the growing concern about the impact of climate change on coral reefs, indicating a recognition of the
environmental challenges facing these ecosystems. Moreover, "cool" suggests a positive sentiment or
appreciation towards coral reef content, potentially indicating enjoyment or interest in the subject
matter. Overall, the analysis underscores the diverse topics and sentiments expressed in public
discussions about coral reefs, emphasizing the importance of effective communication and education
efforts to promote coral reef conservation and awareness.

After identifying frequently used words, algorithm performance testing was conducted to
determine the confusion matrix values. This rigorous evaluation step allows for assessing the
classification model's effectiveness in accurately categorizing sentiment. By examining the confusion
matrix, researchers can gain insights into the model's performance, including its ability to correctly
classify instances into their respective sentiment categories and identify misclassifications. The
confusion matrix analysis provides valuable information for refining and optimizing the sentiment
classification model, enhancing its overall performance and reliability in capturing public sentiment
toward the subject matter.

Table 1. DT performance

DT without SMOTE DT with SMOTE
PerformanceVector: PerformanceVector:
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Accuracy: 87.07% +/- 3.87% (micro average: 87.1%)
ConfusionMatrix:

True: Negative Positive
Negative: 5 3
Positive: 34 245

AUC (optimistic): 0.989 +/- 0.027 (micro average: 0.989)
(positive class: Positive)

AUC: 0.560 +/- 0.075 (micro average: 0.560) (positive class:

Positive)

AUC (pessimistic): 0.132 +/- 0.142 (micro average: 0.132)
(positive class: Positive)

precision: 87.81% +/- 2.52% (micro average: 87.81%)
(positive class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 5 3
Positive: 34 245

recall: 98.77% +/- 2.79% (micro average: 98.79%) (positive
class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 5 3
Positive: 34 245

f_measure: 92.94% +/- 2.19% (micro average: 92.98%)
(positive class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 5 3
Positive: 34 245

Accuracy: 87.51% +/- 4.28% (micro average: 87.50%)
ConfusionMatrix:

True: Negative Positive
Negative: 186 o
Positive: 62 248

AUC (optimistic): 1.000 +/- 0.000 (micro average: 1.000)
(positive class: Positive)

AUC: 0.875 +/- 0.044 (micro average: 0.875) (positive class:
Positive)

AUC (pessimistic): 0.750 +/- 0.087 (micro average: 0.750)
(positive class: Positive)

precision: 80.35% +/- 5.10% (micro average: 80.00%)
(positive class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 186 o
Positive: 62 248

recall: 100.00% +/- 0.00% (micro average: 100.00%) (positive
class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 186 o
Positive: 62 248

f_measure: 89.02% +/- 3.22% (micro average: 88.89%)
(positive class: Positive)

ConfusionMatrix:

True: Negative Positive
Negative: 186 o
Positive: 62 248

Based on the evaluation results of the DT algorithm without SMOTE, it is discernible that the model
exhibits relatively high-performance metrics across several evaluation criteria. Specifically, the
accuracy is reported at 87.07% with a slight standard deviation of +/- 3.87%, indicating consistent
performance in correctly classifying sentiment. Moreover, precision, recall, and f-measure metrics
demonstrate strong performance in correctly identifying positive sentiments, with precision at 87.81%,
recall at 98.77%, and f-measure at 92.94%. However, the AUC score of 0.560 suggests limited
discriminatory power in distinguishing between positive and negative sentiments. Despite the high
accuracy and precision, the relatively low AUC underscores the need for further optimization or
consideration of additional evaluation metrics to enhance the model's performance.

Based on the evaluation results of the DT algorithm with SMOTE, it is evident that the model
demonstrates strong performance across various evaluation metrics. The accuracy is reported at 87.51%
with a slight standard deviation of +/- 4.28%, indicating consistent performance in correctly classifying
sentiment. Furthermore, precision, recall, and f-measure metrics exhibit robust performance in
accurately identifying positive sentiments, with precision at 80.35%, recall at 100.00%, and f-measure
at 89.02%. The AUC score of 0.875 indicates excellent discriminatory power in distinguishing between
positive and negative sentiments. Overall, the evaluation metrics suggest that the DT algorithm with
SMOTE effectively addresses data imbalance and yields superior performance in sentiment
classification tasks.
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Figure 6. Area Under Curve (AUC) of DT with and without SMOTE

The AUC (Area Under the Curve) metric measures the performance of a classification model across all
possible threshold values. A higher AUC value indicates better discrimination between positive and
negative classes. We observe a substantial difference when comparing the AUC values between the
Decision Tree (DT) algorithm with and without SMOTE. The AUC value is reported as 0.560 in the
case without SMOTE, indicating limited discriminatory power in distinguishing between positive and
negative sentiments. This suggests that the model without SMOTE may struggle to differentiate
between the two classes accurately and may have difficulty correctly classifying instances. With
SMOTE, the AUC value significantly improves to 0.875, indicating excellent discriminatory power and
a more vital ability to distinguish between positive and negative sentiments. This suggests that the
SMOTE technique effectively addressed the data imbalance issue, resulting in a model with enhanced
performance and predictive capabilities. Overall, the substantial difference in AUC values highlights
the importance of addressing data imbalance through techniques like SMOTE, as it significantly
improves the model's ability to classify sentiments and make reliable predictions accurately.

4. CONCLUSION

The results of this study indicate that public sentiment classification towards "Coral Reef 101" content
published by the National Geographic Channel is predominantly positive, supporting efforts for
marine resource preservation. Furthermore, the utilization of the CRISP-DM methodology alongside
the Decision Tree (DT) algorithm and SMOTE technique demonstrates robust performance, as
evidenced by high accuracy (87.51% +/- 4.28%), precision (80.35% +/- 5.10%), recall (100.00% +/-
0.00%), f-measure (89.02% +/- 3.22%), and AUC (0.875 +/- 0.044). These findings underscore the
effectiveness of the employed approach in accurately classifying sentiment and highlight the
importance of leveraging advanced data mining techniques for analyzing public sentiment towards
marine conservation efforts. The contribution of this study to knowledge lies in its comprehensive
analysis of public sentiment towards coral reef content, mainly focusing on "Coral Reef 101" material
from the National Geographic Channel. The research achieves a deep understanding of public
perceptions and attitudes toward marine conservation by employing the CRISP-DM methodology in
conjunction with the Decision Tree algorithm and SMOTE technique. Additionally, the study's
findings provide valuable insights into the effectiveness of sentiment classification models in capturing
positive sentiments supportive of marine resource preservation. This research contributes to
advancing the field of environmental communication and data mining by offering a systematic
approach to analyzing public sentiment and informing targeted conservation strategies.
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