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Abstract— Worldwide, cancer is the most frequent cause of 

passing away for women. Any development in predicting and 

diagnosing cancer is crucial for a healthy life. As such, vital cancer 

accuracy in predicting patients' survival parameters and 

treatment aspects is necessary. Machine learning methods 

significantly impact breast cancer diagnosis and early diagnosis. 

This study aims to increase prediction accuracy using a novel 

statistical feature selection technique. This article examines the 

classification test accuracy, standard data precision, and the 

process performance of multiple machine learning (ML) 

algorithms, such as Random; using the Wisconsin Diagnostic 

Breast Cancer (WDBC) dataset, the following models were used: 

Support Vector Machine, Logistic Regression, Decision Tree 

(C4.5), Forest Naïve Bayes (NB), Linear Regression (LR), k-

nearest-neighbors (KNN), and Multilayer Perceptron (MLP). The 

data set is partitioned to use the machine learning algorithm: 20% 

is used during the test phase, while 80% is used throughout 

training. Hyper-parameters that are manually assigned are 

utilized to modify the classifier. When applied to a subset of data, 

it showed that combining SVM and model in machine learning 

reached the maximum accuracy of up to 90%, which was 

noticeably superior to the other ML model. 

Index Terms— Breast cancer, Classification, K-nearest 

neighbors, Machine learning, Support vector machine  

 

I. INTRODUCTION 

Breast cancer is an infection where the breast's cells grow 

wholly and abnormally, culminating in the growth of a lump 

known as a tumor. If breast tumors are not treated, they may 

move to the liver, lungs, and bones, among other parts of the 

body(Murtaza et al., no date). Breast cancer affects both men 

and women, albeit men are at a lesser risk; hence, it is 

commonly understood that breast cancer is a malignancy that 

targets healthy cells. Breast cells that grow abnormally invade 

surrounding cells quicker and disperse to different body parts. 

When a cancerous growth (lump of tissue) develops in the 

breast, as well as the breast cancer results. There are two kinds 

of breast cancer: benign, non-cancerous, and cancerous (Dhahri 

et al., 2019). In the United States, it was anticipated that 62,930 

new instances of non-invasive breast cancer and cancer will be 

268,600 in 2019, saw the discovery of new invasive breast 

instances in women. Early identification is the best strategy to 

improve the likelihood of treatment and survival. Data mining 

has grown in popularity as a knowledge-finding method with 

promising applications in social science, business, finance, and 

medicine. Al-Jabbar and Associates, 2023(Sweilam et al., 

2010). Recently, various classifier algorithms have been used 

to predict patient diagnoses and medical histories using datasets 

from the medical field. For instance, in breast cancer patients, 

they use machine-learning approaches to evaluate tumor 

behavior. Classification Preprocessing and feature extraction 

are the three primary phases of the breast cancer detection and 

classification processes created in the recent years. Utilizing a 

range of machine learning and data mining methods (Alaoui et 

al., 2021). Data mining algorithms applied in the healthcare 

sector are essential since they are good at forecasting. 

Moreover, they are diagnosing diseases, reducing the costs of 

medicine. They are making choices at the moment to save lives. 

Classification and prediction are the two most popular data 

mining modeling objectives. Several algorithms are utilized to 

diagnose breast cancer. In this review article the way, five 

classifiers performed are compared primarily: Logistic 

Regression, Random Forest, Support Vector Machine (SVM), 

and Decision tree (C4.5), K-Nearest Neighbors (KNN 

Network). These classifiers are considered to be among the top 

10 and most beneficial algorithms of data mining, by the 

research community (Sweilam et al., 2010). We aim to apply 

machine learning methods to predict and diagnose breast 

cancer. We will identify the most effective classifier based on 

its performance regarding confusion matrix, precision, 

sensitivity, and accuracy. Our ability to diagnose is aided by 

data mining and machine learning technologies. 
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Figure 1 Types of Breast Cancer   (Dhahri et 

al., 2019) 
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II. MACHINE LEARNING ALGORITHMS 

An algorithm for machine learning is a group of guidelines and 

directives that a computer uses—without explicit 

programming—to learn from data and anticipate future events 

or make judgments. It enables An ML classifier called a support 

vector machine (SVM) to generalize between two classes if 

provided with a training sample of labeled data. The main 

objective of SVM is to identify the place between elements in 

data types that are similar or different. This type of model is 

well organized and operates on a three-dimensional 

schema.(Zheng et al., 2014). An essential method in the field of 

machine learning is the SVM algorithm for detecting breast 

cancer, which remained an effective method in the number of 

algorithms that processed many samples. As well as supervised 

learning (SVM) introduces assessing data based on a 

hyperplane that splits data. While breast cancer happens, SVM 

can study the essential data, such as the shape of the tumor and 

the shape and types we collected from libraries like 

mammography images and X-rays (Zheng et al., 2014). 

Although each machine learning technique has pros and cons, 

Gradient Boosting,  Neural Networks, and Random Forests 

have also been used to detect breast cancer. These algorithms 

serve as tools for regression and classification problems and are 

crucial for assisting medical professionals in treating breast 

cancer and accurately diagnosing it. 

It determines which hyperplane best separates the data into 

distinct groups to optimize the margin between them.(Fatima et 

al., 2020). SVM can handle non-linear and linear data and 

performs well in high-dimensional environments. A classifier 

that determines the maximum minimum hyperplane (MMH) by 

utilizing the closest data points after classifying Wisconsin 

Diagnostic Breast Cancer datasets (Yadav et al., 2022).  

 

A. k-Nearest Neighbors (K-NN)  

The algorithm for classification is supervised. It learns how to 

categorize other points using many labeled points as input. The 

designated locations near a new point or its closest neighbors 

are considered, and their votes are cast when a new point needs 

to be labeled(.. et al., 2023).  

  

  
Figure 2 k-Nearest Neighbors (K-NN)  (Jayandhi et al., 2021) 

 

 

B. Random forests or random decision 

For classification, regression, and other problems, forests are an 

ensemble technique that builds many trees of decision in 

training, and the class receives the results. For every distinct 

tree, this is the mean prediction (regression) or mode of the 

classes (classification). Random decision forests address the 

issue of decision trees overfitting their training data. (Yadav, 

Singh, and Kashtriya, 2022). 

 

C. Naïve Bayes Algorithm (NB) 

 A sizable training dataset is assumed when using this model. 

The algorithm employs the Bayesian approach to identify the 

probability. It offers maximum accuracy when determining the 

likelihood of noisy data being used as input. This analogy 

classifier combines training tuples and training datasets. 

(Mohammed et al., 2020a). This Review is structured as below: 

Section 2: introduces a Literature review 

Section 3: provides a methods 

Section 4: Discuss the issues and propose future directions. 

Lastly,  

Section 5: concludes this present 

 

III. Literature review 

Numerous research conducted in the last few years have used 

data mining algorithms to classify breast cancer using various 

medical datasets. These algorithms provide robust 

categorization capabilities, which inspire many scholars to use 

them in addressing intricate situations. Furthermore, data 

mining is frequently utilized in the medical industry to 

categorize and forecast anomalous occurrences to improve 

understanding of incurable illnesses like cancer (Mohammed et 

al., 2020). Applying data mining to classification shows 

promise in identifying breast cancer. Thus, the data mining 

methodology is applied in this work. This section of the Review 

article introduces prior studies on the identification of breast 

cancer(Dhahri et al., 2019). 
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Table 1.presents an overview of the review of the literature. (Researcher) 

IV. METHODOLOGY 

A dataset utilized in research. The Wisconsin Breast Cancer 

dataset for the study was provided by the UCI Machine 

Learning Repository. Bennett (2023) uses the same dataset to 

distinguish between malignant and non-cancerous tumors. 

Nevertheless, characteristics that characterize the nucleus of the 

current image were taken from digital photographs of the new 

needle aspirate of a breast lump. After looking through the 

WDBC database for 569 individuals in Wisconsin hospitals, 

212 instances were found to be malignant and 357 benign. FNA 

test measurements are represented by each observation 

(Olofintuyi, 2023). The first two attributes in this collection 

represent the diagnosis status and the identification number. 

The thirty genuine qualities, which include the worst-of-ten 

cell, standard error, and mean, are the remaining values (Yadav, 

Singh, and Rashtriya, 2022).  

 

 
 

A. Accuracy  

Accuracy in machine learning refers to the extent to which the 

predictions made by a model match the actual results. It 

measures a model's classification or prediction accuracy for a 

given input. A high accuracy score means the model operates 

efficiently and produces accurate predictions(Mohammed et al., 

2020). Low prediction accuracy suggests that the model needs 

to be refined or retrained. One of the most used evaluation 

measures, Accuracy, is critical to machine learning. 

Classification accuracy is the proportion of accurate predictions 

to the total number of predictions made. It is only helpful when 

all forecasts and prediction errors have equal weight, and each 

class has an equal amount of data, which is only sometimes the 
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case. 

 

B.  Recall or sensitivity 

In machine learning, recall—also called sensitivity—is a 

performance statistic that assesses a model's accuracy in 

identifying every pertinent instance in a dataset. It measures the 

proportion of actual positive outcomes that the model 

accurately recognized. Stated differently, recall quantifies the 

model's capacity to identify every pertinent example in a 

dataset. It is especially crucial in situations like fraud detection 

or medical diagnostics where there is a significant financial risk 

of overlooking a positive occurrence (false negative)(Yadav et 

al., 2022). Low recall implies that the model might overlook 

significant cases, whereas high recall shows that the model is 

good at capturing pertinent occurrences. The total amount of 

positive samples divided by the overall number of samples 

yields the recall. 

 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

(𝑇𝑃+𝐹𝑁)
  …….. Eq  1 

D. Specificity 

This can be used to define how many negatives the ML model 

returned. In machine learning, specificity refers to a model's 

ability to detect negative instances accurately. It is the 

proportion of actual negative occurrences to accurate 

pessimistic predictions(.. et al., 2023). A model with a high 

specificity is good at detecting real negatives; when it has a low 

specificity, it is not good at telling positive cases from negative 

ones. To find this, utilize a confusion matrix and the formula 

below: 

 

Specifity =
𝑇𝑁

 (𝑇𝑃+𝐹𝑁)
  ……Eq  2 

 

E. Precision. 

Precision is the ratio of accurately anticipated positive 

samples to the overall positive samples. It is assessed how well 

the model classified a sample as positive. 

In machine learning, the accuracy of an algorithm's optimistic 

predictions is called precision (Jayandhi et al., 2021). The 

calculation involves dividing the number of optimistic forecasts 

the model correctly predicted by the number of optimistic 

predictions the model made. Stated differently, accuracy 

measures the fraction of correctly identified positive cases. 

𝑃𝑟𝑒𝑐𝑖𝑠𝑜𝑛 =
𝑇𝑃

(𝑇𝑃+𝐹𝑃)
  ……Eq  3 

 

F. Pre-processing WDBC Dataset 

Among the most deadly and diverse diseases of our day, breast 

cancer claims the lives of a great deal of women worldwide. In 

WDBC, datasets process data to detect cancer, so another 

systematic technique is utilized to guarantee the accuracy and 

structure of the study.(Dhahri et al., 2019). Identifying the data 

includes jobs like extracting some data feature, converting some 

analysis to incorrect data, or duplicating data to assess it. 

(Jayandhi et al., 2021) In machine learning, the data will be 

divided into training sets and test sets to extract features for 

training and testing data to predict output data for analysis. 

Fundamentally, constructing accurate models is reliable to 

detect breast cancer depending on the WDBC dataset. Some 

techniques will modify and recognize cancers. This model 

proposed information from the data in WDBC and  cause 

coding that provided for dataset that sugested the technique 

used  in Map Reduce  skills. This technique extracts features to 

build the model and how it displays the attributes. The 

suggested method eliminates redundant values that could skew 

the classification (.. et al., 2023). 

 

V.  RESULTS AND DISCUSSION 

 

The most frequent malignancy in women is breast cancer. 

Globally, it is even more common than lung cancer. Over 2.3 

million new cases were about 11.7% of all cancer cases in 2020. 

In 2020, breast cancer will account for approximately 685,000 

deaths among females due to cancer-related causes. After 

utilizing the Wisconsin Diagnostic dataset for Breast Cancer to 

test machine learning algorithms, AUC, Accuracy, F1 Score, 

Sensitivity, Precision, and confusion Matrix were employed as 

metrics of performance to assess and contrast the models and 

determine which algorithm was most effective for the most 

accurate cancer prediction. The Confusion Matrix is a tool for 

quantifying the Execution of a classification task when the 

result may belong to two or more different class types. A table 

with the dimensions "Predicted" and "Actual" along with the 

columns "True Positives (TP), True Negatives (TN), False 

Positives, and False Negatives (FN) (FP)" makes up a confusion 

matrix. The most famous performance indicator for 

classification algorithms is accuracy. It is referred to as the 

proportion of all predictions made to the number of accurate 

predictions. The proposed models found to perform 

experiments will be displayed. This section will contrast the 

classification algorithms utilized in this review. According to 

the findings of measures of recall and accuracy to determine 

which algorithm was more successful in breast cancer`s the 

timely identification and diagnosis. Remember that the 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑐𝑦 =
𝑇𝑃+𝑇𝑁

(𝑇𝑃+𝑇𝑁+𝐹𝑁+𝐹𝑃)
   …… Eq ( 1)(Mohammed et al., 2020) 

Figure 3.Primary Steps of the recommended Map-Reduce method to 

Generation Coding for Every Value in the WDBC Dataset   (Murtaza et al., no 

date) 
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Wisconsin Diagnostic Breast Cancer (WDBC) dataset was 

employed to test the suggested model. The recommended 

model utilizes the most popular and efficient machine-learning 

methods to detect and diagnose breast cancer. The classification 

process has two steps: a learning or training step in which data 

is evaluated by a testing step and a classification algorithm in 

which data is used to classify the data and determine the 

classification's correctness. 

Several techniques of data mining, deep learning, and 

machine learning for breast cancer prediction are compiled in 

this review article. A comparative overview of machine 

learning methods for accurately predicting breast cancer based 

on a tool (classifier/ensemble methods) and an area of 

application (disease) is given in Table 1. A comparative 

overview of machine learning methods for predicting breast 

cancer is given in Table 2, which considers the data processing 

method, data type, data sources, tools, and accuracy level of 

each algorithm in various scenarios. Every technique has its 

own set of applications and datasets. However, upon comparing 

these algorithms, we discovered that SVM, a machine learning 

algorithm, is the most appropriate for predicting breast cancer. 

Through my research, I noticed that SVM, with other 

algorithms of machine learning, achieved a high rate of 

detecting breast cancer, as I drew and illustrated in Figure 4. 

 
Table 2. The proportion of accuracy for the diagnostic dataset of breast cancer 

(Researcher) 

 
 

Figure 3. The dataset's accuracy percentage for breast cancer diagnosis 

(Researcher) 

 

VI. CONCLUSION 

The second most common cause of mortality for women 

worldwide is breast cancer. The study begins with a review of 

the various forms of breast cancer to gain an understanding of 

the main varieties, signs, and causes of the disease. Following 

that, an overview of significant ensemble, deep learning, and 

machine learning methods has been given. These methods 

involve highly complex algorithms that are employed to predict 

breast cancer.  Thus, methods of data mining and machine 

learning are utilized to forecast breast cancer. One of the key 

objectives of this review is to determine which algorithm is best 

suited to predict breast cancer. The study evaluated the dataset 

of Wisconsin Diagnostic Breast Cancer (WDBC), various 

machine learning techniques, methods for data mining and deep 

learning, K-Nearest Neighbors (KNN), Decision Tree (C4.5), 

Logistic Regression, Forest Naïve Bayes (NB) Random, 

Support Vector Machine (SVM), Multilayer Perceptron (MLP) 

and Linear Regression (LR).  Our main goal was to identify the 

optimal algorithm that could predict the occurrence of breast 

cancer with greater accuracy. Individuals wishing to understand 

and evaluate machine learning algorithms may want to 

approach the topic more technically and analytically to 

establish a foundational understanding of deep learning. This 

research aimed to provide an overview of all previous research 

on machine learning algorithms used in breast cancer 

prediction. The support vector machine with additional 

machine learning models has been discovered to have surpassed 

all other classifiers and attained the best accuracy (97%) in 

machine learning at different classification stages. This study 

recommended utilizing (SVM) algorithm with other algorithms 

in Machine Learning to detect various types of cancer detection.  
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