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Breast cancer is ranked as the second most common cause of death
for women worldwide. Breast cancer is often found when it has
entered the final stage. In general, this is due to slow handling and
treatment, so it is very necessary to detect the disease early. The
purpose of this study is to determine the performance of the two
algorithms, namely Naive Bayes and Support Vector Machine (SVM)
in classifying breast cancer types which will then be analysed and
compared the accuracy of the two algorithms. The dataset used in
this study, Breast Cancer Wisconsin, is public data originating from
UCI Machine Learning, has a total of 683 data with 10 attributes and
has two classes, namely benign class with 458 data and malignant
class with 241 data. The dataset was split 80:20, with 80% used as
training data and 20% as testing data, and then evaluated using
cross-validation. The results of the study show that Support Vector
Machine (SVM) has the best performance with an accuracy of
96.89% while Naive Bayes 96.15%. With this accuracy, These results
indicate that the SVM model provides better classification
performance than Naive Bayes for the Breast Cancer Wisconsin

dataset.
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INTRODUCTION

Information  technology is  currently
developing rapidly and is beneficial to society as a
whole. Information technology has emerged as a
crucial necessity for humans in everyday life because
it can make work easier. Therefore, information
technology can be used in many fields, such as
medicine and health. This includes medical services for
detecting diseases. One such service is detecting breast
cancer, a disease that is common in women (Ketut,
2022).

According to the World Health Organization,
malnutrition encompasses undernutrition,
micronutrient deficiencies, overweight, and obesity,
which have substantial impacts on health and increase
mortality risk, especially among children under five
(World Health Organization, 2024).  Breast cancer

ranks second as the most common cause of death for
women worldwide (Karamti et al., 2024). Breast cancer
is a global health challenge that results in high
mortality rates, where in 2020 in Indonesia alone there
were more than 22 thousand cases of death. (Rahmatia
et al., 2024). According to the Ministry of Health in
Indonesia itself, when compared with other types of
cancer, the number of breast cancer cases ranks highest
and is one of the main causes of death. (Abdul Jabbar
et al., 2022). Lifestyle factors and lack of knowledge
indicate that there is a possibility of an increase in
cancer cases (Qurrotaayun et al., 2025). As many as 1
million women are diagnosed with breast cancer each
year, and many of them ultimately die. This is usually
due to delayed treatment, which means the cancer is
only detected when it has reached an advanced stage.
Therefore, early detection of this disease is crucial.
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Faster and more accurate early diagnosis of breast
cancer can be achieved using datsa mining and
machine learning.

Data mining is a method for extracting new
information by analyzing specific patterns from large
amounts of data. This process consists of several stages
aimed at discovering hidden insights or knowledge that
cannot be identified directly or manually (Azizah et al.,
2025). Machine learning is also gaining attention due
to its improved results. Machine learning is reliable,
accurate, and fast. Due to these aforementioned
benefits, this study proposes a data mining-based
approach to breast cancer detection to achieve high
accuracy (Karamti et al., 2024). To determine whether
a patient who has undergone an examination has a
benign or malignant cancer diagnosis, researchers will
apply classification using the Naive Bayes algorithm
and Support Vector Machine (SVM).

The Naive Bayes algorithm is widely used to
solve prediction problems such as classification.
Furthermore, Naive Bayes offers the advantages of
simplicity, speed, and high accuracy (Sinaga et al.,
2022). The Support Vector Machine (SVM) was
chosen because it is an excellent algorithm and
produces high levels of accuracy compared to other
algorithms. Support Vector Machine is a method for
data analysis and pattern recognition that can be used
for classification. This method requires labeling. (Laela
& Baihagi, 2024).

In previous research conducted by (Soer et al.,
2023) with the title "Diagnosis Prediction of Typhoid
Fever Disease Using Data Mining with the Naive
Bayes Classifier Algorithm Method" using early 2018
data at Budi Asih Hospital using the Naive Bayes
algorithm using 250 patient data of typhoid fever cases.
The results of the analysis also showed that the
accuracy of classifying typhoid fever cases using the
naive Bayes method in this study was 92%. Previous
research conducted by (Arifin et al., 2021) with the title
"Classification of Cervical Cancer Disease Using the
Support Vector Machine (SVM) Algorithm™ This
research aims to simplify the classification of cervical
cancer data. The data taken from the Archive.com
website consisted of 72 data sets and 19 attributes,
using 59 training data sets and 4 attributes. The data
was divided into two, namely testing and training data,
with an 80:20 split. The test results, using an 80:20 data
split, had an accuracy value of 92.9%. In research
conducted by (Muntiari & Hanif, 2022) Comparing
several algorithms regarding breast cancer to find an
algorithm that has high accuracy, the results obtained
from several algorithms, namely the neural network
algorithm obtained a system accuracy value of 94.25%,
the decision tree obtained a system accuracy value of
95.00%, the k-nearest neighbor obtained a system
accuracy value of 95.00%, the random forest algorithm
obtained a system accuracy value of 94.75%, the naive
bayes algorithm obtained a system accuracy value of
95.00%, the support vector machines algorithm

obtained a system accuracy value of 94.75% and
several other algorithms.

The Naive Bayes algorithm and Support
Vector Machine (SVM) method for breast cancer
classification. This study compares the performance of
Naive Bayes and SVM on the Breast Cancer Wisconsin
dataset to identify which algorithm provides better
classification performance under the selected
evaluation scheme. Furthermore, this study also
compares the performance of Naive Bayes and SVM
on the Breast Cancer Wisconsin dataset to identify
which algorithm provides better classification
performance based on the applied evaluation scheme.

RESEARCH METHODS

This study was conducted to classify breast
cancer types using data processing techniques by
implementing the Naive Bayes and Support Vector
Machine (SVM) algorithms. The data processing and
testing procedures were carried out using the
Rapidminer application. The dataset was divided using
an 80:20 ratio, in which 80% of the data were used as
training data and the remaining 20% were used as
testing data. Furthermore, the model evaluation process
was performed using the Cross Validation method,
specifically 10-Fold Cross Validation, in order to
obtain more accurate and stable evaluation results.

In the classification stage, the Naive Bayes
algorithm implemented in this study was Gaussian
Nalve Bayes, as it is suitable for datasets containing
numerical attributes. In addition, this study also applied
the Support Vector Machine (SVM) algorithm using a
linear kernel function. During the SVM model training
stage, the initial parameters were initialized with a =0,
C =1, epsilon=0.001, gamma = 0.5, and lambda = 0.5
to regulate the optimization process and improve the
performance of the SVM model.
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Source: Research (2026)
Figure 1. Research Framework
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1. ldentification

In this study, identifying the problem is the initial
step taken by reading literature such as journals to find
the problem issues that can be raised from this problem,
the problem taken is classifying breast cancer, then
looking for an algorithm that has high accuracy, this
study applies the Naive Bayes algorithm and Support
Vector Machine (SVM) in predicting the type of
cancer. By conducting analysis using the Naive Bayes
and Support Vector Machine (SVM) methods, it is
possible to determine the type of benign and malignant
breast cancer early on, with the aim of allowing
patients to quickly receive appropriate treatment for the
type of cancer they are suffering from, with precise
accuracy and a high accuracy value.

2. Collection Data

Data collection was conducted by searching
websites that provide public datasets, for example, UCI
Machine Learning. The dataset used in this study is
available at the following link
https://archive.ics.uci.edu/dataset/15/breast+cancer+w
isconsin+original . This study used a dataset called
Breast Cancer Wisconsin (Original). There are 699
data points with 11 attributes: ID, Clump Thickness,
Uniformity of Cell Size, Uniformity of Cell Shape,
Marginal Adhesion, Single Epithelial Cell Size, Bare
Nuclei, Bland Chromatin, Normal Nucleoli, Mitoses,
Class.

Table 1. Attribute Description

Attribute Description

ID Sample identifier

Mitoses Cell division activity

Clasess Tumor diagnosis class

Clump Thickness of the tumor cell

Thickness clusters

Uniformity of ~ Degree of uniformity in cancer

Cell Size cell size

Uniformity of ~ Degree of uniformity in cancer

Cell Shape cell shape

Marginal Adhesion between cancer cells

Adhesion and surrounding tissue

S Size of individual epithelial

Ephithelial cells

Cell Size

Bare Nuclei Nuclei not surrounded by
cytoplasm (cell remnants)

Bland Uniformity and regularity of

Chromatin chromatin distribution within
the nucleus

Normal Presence, uniformity, and

Nucleoli regularity of nucleoli within

the nucleus
Source: Research (2026)

3. Preprocessing

At this stage, attribute selection, data cleaning, and
data transformation are performed. Data preprocessing
is necessary because the system cannot use the raw data

directly. To improve the accuracy of the data used,
some processing must be performed to slightly modify
the data (Hibatullah & Apriandari, 2024). Data
cleaning involves checking for missing values in each
attribute in the Wisconsin Breast Cancer dataset. The
transformation stage involves transforming numerical
variables into polynomials for the Naive Bayes test,
and nominal-to-numerical transformation for the SVM
test.

4. Splitting Data

Data splitting is the process of separating training
data and testing data. According to (Musu et al., 2021)
A crucial component of supervised learning requires
two different types of data: training data and testing
data. Training data is a set of data with class labels or
attributes used to train a classification model. Testing
data is the data used to assess the performance of the
model. The data is divided into 80% training data and
20% testing data. At this stage, the data is split using
Rapidminer.

5. 10-Fold Cross Validation

One of the advantages of using K-Fold Cross
Validation is its ability to improve the stability and
accuracy of performance estimation by calculating the
average results from “k” iterations, thereby achieving
lower empirical risk compared to merely dividing the
dataset into training data and testing data (Pradana &
Atina, 2024). The Cross Validation method applied in
this study was 10-Fold Cross Validation, whereby the
dataset was iteratively partitioned and evaluated
through 10 testing processes to obtain more reliable
and robust model evaluation results (Septiani et al.,
2022).
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Source: (Pradana & Atina, 2024)

Figure 3. 10-Fold Cross Validation Scheme

6. Classification

At the classification stage, the Naive Bayes and
Support Vector Machine (SVM) algorithm methods are
applied.
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a. Naive Bayes

Naive Bayes is a simple classification method that
calculates all probabilities based on Bayes' theorem
combined with a combination of database frequency
values. In classification tasks, the goal is to predict the
class label of a given sample based on a set of features
or characteristics. (Syahril Dwi Prasetyo et al., 2023).
The Naive Bayes algorithm can be formulated using
the equation (Putra et al., 2024) :

_ PX]H)
P(HIX) = =552 P(H) (1)
Information:
X : Data with unknown class
H : Data hypothesis

P(H|X) : Probability of hypothesis H based
on conditions X (posteriori probability)

P(H) : Hypothesis Probability

P(X|H) : Probability of X based on the conditions in
Hypothesis H

P(X)  :Probability X

b. Support Vector Machine

Support Vector Machine is a vector-based supervised
machine learning algorithm. SVM classifies data by
dividing it into two classes using a hyperplane. The
hyperplane is located between the two classes with a
distance d between the closest points of each class. This
distance d is called the margin, and the points on this
margin are called support vectors. SVM aims to
determine the best hyperplane with the maximum
margin relative to the data. (Ipmawati et al., 2024).

Source : (Ipmawati et al., 2024)
Figure 2. Support Vector Machine Representation

7. Model Evaluation

Model performance evaluation was conducted
using Cross Validation and confusion matrix analysis
based on accuracy, recall, precision, Fl-score, and
ROC analysis to determine the most optimal
classification method between Naive Bayes and
Support Vector Machine (SVM) in predicting cancer
types. The dataset was divided using an 80:20 ratio,
where 80% of the data were used as training data and
20% as testing data. Furthermore, 10-Fold Cross
Validation was applied to the training data to obtain
more stable and accurate model evaluation results
before conducting the final testing process.

RESULTS AND DISCUSSION

1. Identification

The initial stage involved identifying the problem
and identifying issues that could be used for this
research. One method involved conducting a literature
review of articles, journals, and books to identify the
issues. After conducting the literature review, the
problem was identified as a disease frequently
experienced by women with a high mortality rate,
namely breast cancer. Therefore, early diagnosis of
breast cancer, including predicting the type of breast
cancer, is necessary using data mining methods with
machine learning. The algorithm used is Naive Bayes
and Support Vector Machine (SVM). By using this
method, it is hoped that patients can be treated and
given treatment quickly and according to the type of
cancer.

2. Collection Data

In the data collection stage, this study utilized the
Breast Cancer Wisconsin dataset obtained from the
UCI Machine Learning Repository. The dataset
consists of 699 samples and 11 attributes, with two
target classes: benign (458 samples) and malignant
(241 samples). Data cleaning was subsequently
performed by removing records containing missing
values to ensure data quality. In addition, the 1D
attribute was excluded because it serves only as a
sample identifier and does not contribute to the
classification process. After data cleaning and attribute
selection, the final dataset comprised 683 records and
10 attributes with no remaining missing values.

Dataset
500 458
400
300
200

100

Benign Tumor
Class

Malignant Tumor
Class

Source: Research (2026)
Figure 3. Visualization of the Number of Datasets

3. Preprocessing

The data pre-processing stage is used to improve
the accuracy of the classification technique comparison
process on the dataset. The first step in this stage is
attribute selection. Only 10 attributes are used out of a
total of 11 attributes. Then, the data cleaning stage is
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carried out by checking for missing values. In this data,
several records that do not have values or missing
values are removed because they are meaningless
information. The table below shows data that has gone
through attribute selection and data cleaning, where
there are no missing values. Therefore, the data used in
this study includes 683 records and 10 attributes.

Table 3. Marginal Adhesion, Normal Nucleoli, Single
Epithelial Cell Size.

Name Type Missing

Clump thickness int 0
uniformity of cell size int 0
uniformity of cell int 0
shape

marginal adeshion int 0
single epithelial cell int 0
size

bare nuclei int 0
bland chromatin int 0
normal nuchleoli int 0
mitoses int 0
class int 0

Source: Research (2026)

4. Splitting Data

The next step involves partitioning the dataset
using the Split Data operator in the RapidMiner
application with a ratio of 80%:20%. A total of 80% of
the data is allocated as training data to develop the
model, while the remaining 20% is used as testing data
to evaluate the model’s performance. This data
partitioning process results in 546 training instances
and 137 testing instances. A more detailed distribution
of the data is presented in the table below:

Table 4. Data Distribution

Persentase (Training : Testing)  Training Testing
80% : 20% 546 137
Source: Research (2026)
5. 10 K-Fold Cross Validation
At the model evaluation stage, the Cross

Validation method was applied using K = 10 folds,
commonly referred to as 10-Fold Cross Validation.
This method was employed to obtain more accurate
and stable evaluation results through the alternating
division of training data and testing data. In this study,
the evaluation process was conducted on the Gaussian
Naive Bayes algorithm to measure the model
performance in classifying breast cancer types based

on the numerical data used. The implementation
process of Cross Validation in the RapidMiner
application is shown in the figure below:

Hilue Bayes Apply Madel Pertarmanie

| i il A e ) w % i
Yol LI L (SERL B |

Source: Research (2026)

Figure 4. The Cross Validation Process Applied to
The Naive Bayes Algorithm
At the model evaluation stage, the Cross
Validation method was applied using K = 10 folds,
commonly referred to as 10-Fold Cross Validation.
This method was employed to obtain more accurate
and stable evaluation results through the alternating
division of training data and testing data. In this study,
the evaluation process was conducted on the Support
Vector Machine (SVM) algorithm to measure the
model performance in classifying breast cancer types
based on the numerical data used. The implementation
process of Cross Validation in the RapidMiner
application is shown in the figure below:
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Source: Research (2026)

Figure 4. The Cross Validation Process Applied to
The Support Vector Machine Algorithm

6. Classification

At the algorithm classification stage, computations
are performed by applying the Naive Bayes and
Support Vector Machine (SVM) algorithms to the
model using the RapidMiner application. This process
aims to develop a classification model capable of
identifying patterns within the data and generating
accurate predictions, as illustrated in the figure below:

Retrieve BREAST NO ... Split Data Cross Validation

inp at o par m oA e o % med
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per,
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Source: Research (2026)
Figure 4. Initial SVM Process
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Figure 5. Cross Validation Process

7. Model Evaluation

Evaluation is a stage that aims to assess the
performance of the classification model. At this stage,
the results obtained from the previous processes are
analyzed using several evaluation metrics, including
accuracy, precision, recall, and Area Under the Curve
(AUC), in order to measure the effectiveness and
reliability of the model in performing classification.

Table 5. Naive Bayes Confusion Matrix
Accuracy : 96,15%

True True Precision
Benign Malignant
Pred. Benign 388 4 98.83%
Pred. Malignant 17 187 91.67%
Recall 9521%  97.91%

Source: Research (2026)

Table 5 explains that the results of the confusion
matrix evaluation of the Naive Bayes algorithm, based
on training data, are known from 546 data, 388 data
were classified as benign cancer according to the
prediction of the Naive Bayes algorithm, 4 data were
predicted as malignant but turned out to be benign, 17
data were predicted as benign but turned out to be
malignant and 187 malignant classes were predicted
accordingly. The Naive Bayes algorithm has an
accuracy of 96.15%.

Table 6. SVM Confusion Matrix
Accuracy : 96.89%

True True Precision
Benign Malignant
Pred. Benign 352 6 98.32%
Pred. 0
Malignant 11 177 94.15%
Recall 96.97%  96.72%

Source: Research (2026)

Table 6 explains that out of 546 data, 352 data were
classified as benign cancer according to the Support
Vector Machine (SVM) prediction, 6 data were
predicted to be malignant but turned out to be benign,
11 data were predicted to be benign but turned out to
be malignant and 177 data turned out to be malignant
according to the prediction. The Naive Bayes algorithm
has an accuracy of 96.89%.

CONCLUSION

Based on experiments conducted on the breast
cancer dataset, the Naive Bayes and Support Vector
Machine (SVM) algorithms were employed to classify
breast cancer diagnoses. The Naive Bayes algorithm
achieved an accuracy of 96.15%, while the Support
Vector Machine (SVM) achieved a higher accuracy of
96.89%. In a comparative analysis of both methods, the
Support Vector Machine (SVM) was demonstrated to
be the superior approach for breast cancer
classification, as it yielded a higher accuracy in
classifying the dataset. Therefore, the Support VVector
Machine (SVM) can be concluded as the most effective
method for breast cancer classification in this study.
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