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ABSTRACT 

Data mining and machine learning are two tools that play an important role in the study of data 

analysis and decision systems. Classification is a function of data mining. In the classification 

function, sorting or mapping occurs based on the proximity or similarity of data attributes to the 

specified label. K-Nearest Neighbor (KNN) and Support Vector Machine (SVM). The KNN 

algorithm is a non-parametric method used for classification and regression. Cardiovascular 

disease prediction models with KNN and SVM algorithms are used to identify and predict 

cardiovascular disease. The KNN algorithm uses Euclidian distance for the prediction process of 

training data. The SVM algorithm uses a hyperplane for the data prediction training process. The 

dataset used is 400 with 7 attributes, namely age, gender, systolic blood pressure, cholesterol, 

talach, oldpeak and slope. The results of the implementation of the KNN and SVM algorithms 

produce performance with an accuracy of 75.75% on KNN and 76.00% on SVM. The precision 

value is 76.78% for KNN and 83.93% for SVM. Meanwhile, the recall resulted in 77.14% for KNN 

and 67.14% for SVM. 

Key words: K-Nearest Neighbor (KNN), Support Vector Machine (SVM), data mining, machine   

learning, cardiovascular disease 

 

INTRODUCTION 

     The digital era is marked by the increase in data quickly and abundantly. Such massive data 

then gave rise to the term big data. The development of big data is indicated by volume, velocity, 

veracity, variability, variety and so on. The development in quantity has also given rise to new 

studies such as data science, data engineering, data analysis, and so on. The study of data collection 

is an interesting study and has been widely carried out. Data mining and machine learning are two 

tools that play an important role in the study of data analysis and decision systems. The data set 

after being processed with data mining and machine learning will produce information and then a 

decision (Hastuti et al., 2018). There are three learning methods for analyzing data with machine 

learning, namely supervised learning, unsupervised learning and reinforcement learning. The three 

learning methods are closely related to various functions in data mining. Supervised learning is 

related to prediction, forecasting and classification. Meanwhile, unsupervised learning is related to 

the clustering function (Zhang et al., 2013).      

    In the classification function, sorting or mapping occurs based on the proximity or similarity of 

data attributes with the specified label. In classification, training is usually required as a 

performance test of the algorithm before it is implemented with data testing. One algorithm that is 

quite popular for classification and pattern recognition is K-Nearest Neighbor (KNN) and Support 

Vector Machine (SVM). The KNN algorithm is a non-parametric method used for classification 

and regression (Prasad et al., 2019). The principle of KNN is to have a set of sample data as a 

training set that is connected by a label so that the proximity of the data can be known (Zhang et 

al., 2013), (Alkhatib, 2013). If new data is given without a label, then the data can be determined 

which label/class it belongs to. From the similarity, the nearest neighbor, the new data label can be 

determined (Purwanto and Sahid, 2021) (Novitasari et al., 2019), (Sagar et al., 2013). Support 

vector machine (SVM) is the best stock classifier. SVM has good decision making for data points 
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outside the training set (Tripathy, 2019), (Rantini et al., 2019). The characteristics of SVM are low 

generation error, computationally inexpensive, easy to implement and sensitive to tuning 

parameters and kernel choices. In SVM the dividing line in the dataset is called the separating 

hyperplane (Hristova et al., 2021), (Guenther and Schonlau, 2016). The closest points that separate 

the hyperplane are known as support vectors (Akramar et al., 2018), (Sobhani et al., 2013). 

     This study compared the implementation of the K-Nearest Neighbor (KNN) and Support Vector 

Machine (SVM) algorithms for cardiovascular disease susceptibility prediction. Cardiovascular 

disease is a global problem and a major cause of death and disability. Prediction and classification 

based on risk factors are important for prevention and early treatment. KNN is an algorithm that is 

widely used for prediction and classification of cardiovascular disease. Prediction of cardiovascular 

disease using KNN with parameters compared between 8 and 13 parameters (Enriko et al., 2016). 

KNN is combined with genetics algorithm for prediction of cardiovascular disease (Jabar et al., 

2013). Extended KNN is used to predict heart disease with 11 parameters (Kumar & Fatima, 2020). 

Heart Disease Prediction System (HDPS) is developed using Logistic Regression, K Nearest 

Neighbor, Decision Tree, Random Forest Classifier, and Support Vector Machine algorithms to 

predict the heart disease risk level (Bhunia et al., 2021). The KNN algorithm is compared with 

random forest, Decision tree and Bayesian algorithms for cardiovascular disease prediction (Hasan, 

2021), (Yuvah et al., 2022), (Mohit et al., 2021). Web-based KNN is used to predict heart disease 

(Kamalapurkar and Gunjal, 2020). KNN is used to identify the main risk factors for cardiovascular 

disease (Guarneros-Nolasco et al., 2021). There are also quite a number of studies using the SVM 

algorithm to predict cardiovascular disease. the polynomial-SVM with the use of the grid search 

optimization method had the best performance for the detection of coronary artery disease (Chen 

et al., 2020). SVM is used as a cardiovascular disease prediction tool (Gupta et al., 2022), (Kanikar 

& Shah, 2016), (Sandhya, 2020), (Sivaraman & Khanna, 2021). Intelligent cardiovascular disease 

prediction empowered with gradient descent optimization using SVM (Nawaz et al., 2021). The 

rule based model to compare the accuracies of applying rules to the individual results of support 

vector machines, decision trees, and logistic regression on the Cleveland Heart Disease (Mythili et 

al., 2013). 

METHOD 

     This research was carried out using a comparative study approach on the implementation of the 

K-Nearest Neighbor and Support Vector Machine (SVM) algorithms in the prediction and 

identification of cardiovascular disease. The research dataset as training data comes from the UCI 

Machine Learning Repository https://archive.ics.uci.edu/ml/datasets/heart+disease. The KNN 

algorithm was used with a value of K = 5 with a measure of Euclidian distance. SVM algorithm 

used with kernel cache 200 and convergence epsilon 0.001. The testing of machine learning 

performance used accuracy, precision and recall. The stages of the research are as shown in Figure 

1 below: 
 

 
Figure 1. Research Stages 
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Dataset Cardivascular Diseseas 

     The heart disease dataset selected for this project came from the UCI Machine Learning 

Repository https://archive.ics.uci.edu/ml/datasets/heart+disease. The dataset consists of 400 

individuals’ data, which describe the individual’s health factors and their diagnosis of heart disease. 

The 7 factors for parameters predictive and cardio for label. The 8 health factors in the dataset used 

in this project are outlined below. 

1. Age – age of the patient in years 

2. Sex – sex of the patient  

• 0 indicating Female 

• 1 indicating Male 

3. Sistolic Blood Pressure – resting blood pressure in mmHg  

4. Cholesterol – serum cholesterol in mg/dl 

5. Thalach – maximum heart rate achieved 

6. Oldpeak – ST depression induced by exercise relative to rest 

7. Slope – the slope of the peak exercise ST segment 

• 1 indicating upsloping 

• 2 indicating flat 

• 3 indicating downsloping  

8. Cardio – diagnosis of heart disease 

• 0 indicating absence 

• 1 indicating presence 

K-nearest Neighbor (KNN) algorithm 

     The K-Nearest Neighbor (KNN) algorithm is an algorithm with supervised learning and is 

widely used for prediction and classification. The advantages of the KNN algorithm are high 

accuracy, intensive on outliers and no assumptions about the data. Determining the value of K 

becomes important. Similarity data with labels used Euclidian distance with the formula: 

𝑑(𝑥, 𝑦) = √∑(𝑥𝑖 − 𝑦𝑖)2
𝑛

𝑖

 

  Where. 

  d(x,y)  distance of data x and y 

  xi is training data ith 

  yi is testing data ith 

 

The stages of the KNN algorithm are: 

• Determine the value of k 

• Calculate distance with Euclidian distance  

• Sorting training data  

• Define class 

 

Support  Vector Machine (SVM) Algorithm 

     Support vector machine (SVM) is a set of supervised learning methods for classification, 

regression and outlier detection. The advantage of SVM is that it is effective for high-dimensional 

spaces and uses a subset of training points on the decision function (support vector). SVM forms a 

hyperplane in an infinite dimensional space that can be used for regression and classification. 
 

https://archive.ics.uci.edu/ml/datasets/heart+disease
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Figure 2. Hyperplane in SVM 

 

 

DISCUSSION 

     Development of predictive models with machine learning with KNN and SVM algorithms used 

Rapidminer software. The dataset used the UCI dataset with 7 parameters used, namely age, sex, 

systolic BP, cholesterol, talach, oldpeak and slope with a cardio label. The dataset contain 400 

patient data consisting of cardiovascular disease and unhealthy/unhealthy patient data. 

Implementation of the KNN and SVM algorithms for predictive models used Rapidminer as shown 

in Figure 3 below: 

 

 
KNN Algorithm 

 
SVM Algorithm 

 

Figure 3. Implementation of KNN and SVM Algorithms for Predictive Model 

 

     The implementation of the KNN algorithm used K = 5, measure type with MixedMeasure and 

mixed measure with Mixed Euclidian. Implementation with SVM algorithm produced weight 

attributes as in table 1, below: 

 

Table 1. Atributes Weight 

No Atribute Weight 

1 Age -0.020 

2 Sex 1.245 

3 Sistolic BP 0.166 

4 Cholesterol 0.193 

5 Thalach -0.541 

6 Oldpeak 0.613 

7 Slope 0.395 
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From table 1, it can be seen that sex, slope and oldpeak have the greatest weight. Attributes age 

and talach have negative values. 

     The performance testing of the KNN and SVM algorithms for predictive models of 

cardiovascular disease used accuracy, precision and recall. The results of the performance testing 

of the implementation of the KNN and SVM algorithms are as shown in table 2 below: 

 

Table 2. Performance of KNN and SVM Algorithms 

Performance KNN SVM 

Accuracy 75.75% 76.00% 

Precision 76.78% 83.93% 

Recall 77.14% 67.14% 

 

From table 2, it can be seen that the accuracy of the KNN and SVM algorithms is above 75%, so 

that both algorithms are good enough to be used as predictive models of cardiovascular disease. 

The SVM algorithm has higher accuracy than KNN. SVM precision is also higher than KNN. As 

for recall, KNN is superior to SVM. 

 

CONCLUSSION 

Predictive model of cardiovascular disease with KNN and SVM algorithms used to identify 

and predict cardiovascular disease. The KNN algorithm uses Euclidian distance for the prediction 

process of training data. The SVM algorithm uses a hyperplane for the prediction process of 

training data. The dataset used is 400 with 7 attributes, namely age, sex, systolic blood pressure, 

cholesterol, talach, oldpeak and slope. The results of the implementation of the KNN and SVM 

algorithms produce performance with an accuracy of 75.75% on KNN and 76.00% on SVM. The 

precision value is 76.78% for KNN and 83.93% for SVM. Meanwhile, the recall resulted in 77.14% 

for KNN and 67.14% for SVM. 
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