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ABSTRAK

Peningkatan kualitas data merupakan langkah krusial dalam sistem klasifikasi
berbasis machine learning, khususnya dalam kasus deteksi penyakit jantung.
Penelitian ini bertujuan untuk menyusun dan menguji beberapa skema
preprocessing data secara terstruktur dalam kerangka metodologi CRISP-DM
(Cross Industry Standard Process for Data mining), serta mengevaluasi
pengaruhnya terhadap performa klasifikasi menggunakan algoritma K-Nearest
Neighbors (KNN). Empat skema preprocessing dirancang secara bertahap dengan
kombinasi tahapan Cleaning, Transformation, dan Reduction, termasuk
penggunaan Normalisasi, balancing dengan SMOTE, dan seleksi fitur
menggunakan information Gain. Evaluasi dilakukan menggunakan teknik /0-fold
Cross-validation dengan metrik akurasi, presisi, Recall, FI-score, dan AUC. Hasil
penelitian menunjukkan bahwa variasi skema preprocessing memberikan dampak
signifikan terhadap performa model. Skema paling lengkap, yang menggabungkan
Normalisasi, SMOTE, dan seleksi fitur, menghasilkan performa terbaik dengan
akurasi sebesar 81,26%, Precision 83,36%, Recall 83,25%, F1-score 83,00%, dan
AUC 0,8460. Penelitian ini memberikan kontribusi teoritis dalam memperkuat
pemahaman pentingnya kualitas data dalam siklus data mining, serta kontribusi
praktis berupa panduan eksplisit dalam menyusun skema preprocessing yang dapat
direplikasi oleh peneliti maupun praktisi. Temuan ini juga dapat menjadi acuan
dalam pengembangan sistem klasifikasi penyakit yang lebih andal untuk
mendukung diagnosis dini penyakit jantung dan pengambilan keputusan klinis
secara lebih tepat.

Kata Kunci: Preprocessing, CRISP-DM, KNN, Klasifikasi, Penyakit Jantung,
Data Preparation



ABSTRACT

Improving data quality is a crucial step in machine learning-based classification
systems, especially in the case of heart disease detection. This study aims to design
and evaluate several structured preprocessing schemes within the CRISP-DM
(Cross Industry Standard Process for Data mining) framework, and to analyze their
impact on classification performance using the K-Nearest Neighbors (KNN)
algorithm. Four preprocessing schemes were developed incrementally, combining
stages of Cleaning, Transformation, and Reduction, including normalization, class
balancing with SMOTE, and Feature selection using information Gain. Evaluation
was conducted using 10-fold Cross-validation with Accuracy, Precision, Recall,
Fl-score, and AUC as the performance metrics. The results show that the variation
in preprocessing schemes significantly affects model performance. The most
comprehensive scheme combining normalization, SMOTE, and Feature selection
achieved the best performance with an Accuracy of 81.26%, Precision of 83.36%,
Recall of 83.25%, Fl-score of 83.00%, and an AUC of 0.8460. This study
contributes theoretically by reinforcing the importance of data quality in the data
mining process, and practically by providing an explicit and replicable
preprocessing guideline for researchers and practitioners. The optimal scheme
identified can serve as a reference for developing more reliable classification
models to support early diagnosis of heart disease and more accurate clinical
decision-making.

Keywords: Data Preprocessing, CRISP-DM, KNN, Classification, Heart Disease,
Data Preparation
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