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Abstract

In this study, we compare the performance of various machine learning algorithms for predicting heart attacks, a major cause of
mortality globally, with a focus on identifying key predictive features. Using a dataset of 918 records, the research evaluates models
such as Random Forest, Logistic Regression, XGBoost, SVM, KNN, and Decision Tree to enhance prediction accuracy for heart attack
risks. The methodology emphasizes robust preprocessing techniques, including feature scaling and handling class imbalances through
Stratified K-Fold cross-validation, to improve model reliability. Results reveal that ensemble models, particularly Random Forest,
achieve the highest ROC AUC score of 0.9301, significantly outperforming traditional algorithms. Key predictors, such as ST Slope,
were identified as critical variables in determining heart attack risks, while less influential features, such as RestingECG, had minimal
impact. The findings underscore the efficacy of ensemble learning in predicting heart attacks and highlight the importance of feature
importance analysis in enhancing model interpretability. This study provides valuable insights into the integration of machine learning
in personalized healthcare, offering a foundation for future research to refine predictive models and improve early detection and

prevention strategies for cardiovascular diseases.
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Figure 1: Trend of ranking of major causes of death in 1983-
2021
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2.2.1. Random Forest
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2.2.2. Logistic Regression

ZX|AE 3|

2. Literature Review

SAH 7

-
3}

o
F

2317

f

.
O

i
ok

s
I

Pl

J

150
i

o

2.1. Risk Factor for Heart Attack
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2.2.3. SVM, Support Vector Machine
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2.2.4. KNN, K-Nearest Neighbors
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2.2. Machine Learning Algorithm
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2.2.5. Decision Tree
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3. Research Design

3.1. Research Environment
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3.1.1. Hardware Environment

Table 1: g<50l AF2-% AH] A5

Type Content

CPU Intel i7-8700K 3.70 GHz

GPU NVIDIA GeForce GTX 1660 SUPER
Memory 16GB
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3.2. Analysis of Research Data
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Figure 2: DataSet
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3.2.3. Data Correlation Matrix Analysis
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Figure 3: Correlation Matrix of Variables for Heart Failure Prediction

3.2.4. Data preprocessing and cross-validation
2 g7 Moy TNz utEoM= 22 a5l otgd R
f¥2 SHE Standard Scaling 2 MESI0] EE &2
85I RL} Standard Scaling 2 2 IIHE Ed 0, BEHX

ot HAloz OB A7 Y XH0|E E0| 22 9
TMO| XXX R=E S=Ch Ol £3] HEZ| 7|8 ZE(O:
SVM, KNN, ZX|2E 3|7)0lA St 9
oA ztel goidel 27|15 nsto 5oty WEo, 2AHY
Ko7t 2 stEof R EH el IS 0lE & ALt

Scaling 2 &%l Z4 TX2| SRE NEA BtHE &= YU F 5L
B, E2| 7|9t 2 (Decision Tree, Random F

AH YO FES A HX| LX|T L 2 SHTH HOE 2sf

o

2E ZE LamA SESIACH E| 7gh ZE2 H0O|H Q|
b

00F

re 12

fin}
ie)
m
[l
>t
i)
Tl
o} ox 0
or
[nny
El
>
[>
-
ne
>t
o
Hu mjo
ro

|

H7tE JhsotA otder a8 11

OlHS| AA|YY F= FZ HIE LIEH Aoz O
27|28 710l HEE £ 2 IN7t O{EH HEL=XE Hw
Jdefzo|ct dgjze AZEH =AM0E 2A L H, Robust
Scaling, Standard Scaling, Min-Max Scaling 0| &-& & = 9| 40| F
2XZE HOjEL £ HEH HM=0f CisfA = Label Encoding 1t
One-Hot Encoding & X &3| &-&3} ULt Label Encoding & EZ|

718 REOM FEOHA AMBEIH, 2 MEFY HeE D[S Y2



JunSu KOH, MinSoo KANG, Dong Hoon HAN / Journal of Korean Artificial Intelligence 2-2 (2024) 31-37 35
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Figure 4: Comparison of Scaling Techniques

4. Research Results
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Figure 5: Decision Tree
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Figure 6: Random Forest
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= LS s F1 23  ROC AUC
o4 = (Precision) (Recall) of A0
Logistic 08627 | 0.2641 08627 0.8623 09262
Regression
Gaussian Maive 08617 | 08632 08617 08524 | 09225
Bayes
SVM (HE HE) 0.8595  0.8638 0.8595 0.8580 0.9250
K-EZE 012 08671 | 0.8683 08671 03668 = 0.9204
(KNI}
23 Eg| 0.8148 08163 0.8148 0.8147 08772
(Decision Tree)
HE =y~E 08560 08678 08560 08654 0930
(Random Forest)
XGBoost 08725 | 08744 08275 08718 | 09293

Figure 7: Model Performance Comparison Summary
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