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ABSTRAK

Diabetes merupakan penyakit kronis yang jumlah penderitanya terus
mengalami peningkatan, diperkirakan bisa mencapai berjuta-juta kasus di masa
yang akan mendatang. Penelitian ini menganalisis hubungan pola hidup dengan
diabetes menggunakan dataset "CDC Diabetes Health Indicators" melalui
prapemrosesan dan transformasi data untuk mengoptimalkan model machine
learning. Algoritma Machine Learning seperti Decision Tree, Random Forest,
Logistic Regression, dan Naive Bayes digunakan untuk mengklasifikasikan
individu dalam kategori "no-diabetes", "pre-diabetes", atau "diabetes". Kinerja
model dievaluasi menggunakan metrik klasifikasi seperti akurasi, presisi, recall,
F1-score, AUC, dan confusion matrix. Deteksi bias dilakukan menggunakan library
DALEX dengan fokus pada atribut terlindungi seperti usia dan jenis kelamin.
Hasilnya mengungkapkan model algoritma berbasis probabilitas biner seperti
Gaussian Naive Bayes dianggap paling adil karena memperlakukan semua
kelompok secara hampir sama, sehingga tidak ada kelompok tertentu yang terlalu
diuntungkan atau dirugikan. Namun, model ini terkadang tidak seakurat model lain
dalam memprediksi apakah seseorang mengidap diabetes atau tidak. Sebaliknya,
model algoritma berbasis pohon seperti Random Forest memang sedikit kurang adil
dibanding Naive Bayes, tapi kemampuannya dalam memprediksi benar dan salah
lebih tinggi. Artinya, Random Forest bisa memberi hasil yang lebih akurat,
meskipun keadilannya antar kelompok tidak sebaik Naive Bayes. Berdasarkan hasil
tersebut menegaskan pentingnya penerapan machine learning yang etis dan adil
dalam diagnosa penyakit, termasuk upaya meningkatkan kesetaraan dan

transparansi model prediktif.

Kata Kunci : Diabetes, Pembelajaran Mesin, Keadilan Pembelajaran Mesin,

Deteksi Bias, DALEX.



ABSTRACT

Diabetes is a chronic disease whose prevalence continues to rise, with
projections indicating that the number of cases could reach millions in the future.
This research analyzes the relationship between lifestyle and diabetes using the
"CDC Diabetes Health Indicators" dataset through data preprocessing and
transformation to optimize machine learning models. Machine Learning algorithms
such as Decision Tree, Random Forest, Logistic Regression, and Naive Bayes are
used to classify individuals into the categories of "no diabetes", "pre-diabetes", or
"diabetes". The model's performance is evaluated using classification metrics such
as accuracy, precision, recall, F1-score, AUC, and confusion matrix. Bias detection
was conducted using the DALEX library with a focus on protected attributes such
as age and gender. The results reveal that binary probability-based algorithm
models like Gaussian Naive Bayes are considered the most fair because they treat
all groups almost equally, so no particular group is overly advantaged or
disadvantaged. However, this model is sometimes not as accurate as other models
in predicting whether someone has diabetes or not. On the other hand, tree-based
algorithm models like Random Forest are indeed slightly less fair compared to
Naive Bayes, but their ability to predict correctly and incorrectly is higher. This
means that Random Forest can provide more accurate results, although its fairness
among groups is not as good as Naive Bayes. Based on these results, this
emphasizes the importance of applying ethical and fair machine learning in disease
diagnosis, including efforts to enhance equity and transparency in predictive

models.

Keywords: Diabetes, Machine Learning, Machine Learning Fairness, Bias

Detection, DALEX.
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