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ABSTRAK

KOMPARASI TEKNIK IMPUTASI UNTUK NILAI NOL DAN
PARADIGMA SELEKSI FITUR (GA DAN RFE-SHAP) UNTUK
KLASIFIKASI PENYAKIT DIABETES MENGGUNAKAN RANDOM
FOREST

(Oleh: Muhammad Henry Aditya; Pembimbing: Muhammad Itqan Mazdadi,
S.Kom., M.Kom. dan Muliadi, S.Kom., M.Cs.; 2026; 78 halaman)

Diabetes salah satu penyakit kronis yang menjadi tantangan kesehatan global dan
memerlukan deteksi dini yang akurat serta andal. Pemanfaatan machine learning,
khususnya menggunakan dataset Pima Indians Diabetes, telah banyak dilakukan
untuk mendukung klasifikasi penyakit ini. Namun, dataset tersebut memiliki
permasalahan kualitas data berupa nilai nol yang tidak valid secara medis. Selain
itu, perbedaan teknik imputasi dan paradigma seleksi fitur berpotensi menghasilkan
variasi performa sekaligus memengaruhi keterbacaan model. Penelitian ini
bertujuan mengevaluasi secara komparatif pengaruh kombinasi teknik imputasi
(mean, KNN, dan MICE) dan seleksi fitur dengan paradigma berbeda, yaitu Genetic
Algorithm (GA) dan RFE-SHAP, terhadap performa dan keterbacaan model
Random Forest. Hasil penelitian menunjukkan bahwa kombinasi MICE-GA
menghasilkan performa paling tinggi dan efisien pada akurasi (0,7727), precision
(0,6610), dan Fl-score (0,6903), mean—RFE-SHAP unggul pada recall (0,7407)
dengan jumlah fitur lebih sedikit, sedangkan mean—GA memperoleh AUC tertinggi
(0,8406), di mana seluruh kombinasi mampu menghasilkan AUC > 0,8 dan RFE-
SHAP mengidentifikasi Glucose sebagai fitur paling dominan diikuti BMI, Age,
dan Insulin berdasarkan nilai kepentingan fitur (SHAP importance) berada pada
rentang 0,0740 hingga 0,1733 serta arah kontribusi (directional contribution) pada
rentang —0,0028 hingga +0,0031.

Kata Kunci: Diabetes, Imputasi Data, Seleksi Fitur, Random Forest, RFE-SHAP
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ABSTRACT

COMPARISON OF IMPUTATION TECHNIQUES FOR ZERO VALUES AND
FEATURE SELECTION PARADIGM (GA AND RFE-SHAP) FOR DIABETES
DISEASE CLASSIFICATION USING RANDOM FOREST

(By: Muhammad Henry Aditya; Supervisor: Muhammad Itgan Mazdaadi, S.Kom.,
M.Kom. & Muliadi, S.Kom., M.Cs.; 2026, 78 pages)

Diabetes is a chronic disease that poses a global health challenge and requires
accurate and reliable early detection. The use of machine learning, particularly
using the Pima Indians Diabetes dataset, has been widely used to support the
classification of this disease. However, this dataset has data quality issues in the
form of medically invalid null values. Furthermore, differences in imputation
techniques and feature selection paradigms have the potential to produce
performance variations and affect model readability. This study aims to
comparatively evaluate the effect of a combination of imputation techniques (mean,
KNN, and MICE) and feature selection with different paradigms, namely the
Genetic Algorithm (GA) and RFE-SHAP, on the performance and readability of the
Random Forest model. The results showed that the combination of MICE—GA
produced the highest and most efficient performance in accuracy (0,7727),
precision (0,6610), and Fl-score (0,6903), mean—RFE-SHAP excelled in recall
(0,7407) with fewer features, while mean—GA obtained the highest AUC (0,8406),
where all combinations were able to produce AUC > 0.8 and RFE-SHAP identified
Glucose as the most dominant feature followed by BMI, Age, and Insulin based on
feature importance values (SHAP importance) in the range of 0,0740 to 0,1733 and
directional contribution in the range of —0,0028 to +0,0031.

Keywords: Diabetes, Data Imputation, Feature Selection, Random Forest, RFE-
SHAP
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