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ABSTRAK

OPTIMASI DBSCAN UNTUK SEGMENTASI REGIME HARGA EMAS
DENGAN REINFORCEMENT LEARNING DAN BAYESIAN OPTIMIZATION

Oleh: Tiara Rizkia Harda (2211600230)

Segmentasi regime harga emas merupakan pendekatan analitis penting untuk
memahami pola pergerakan pasar. Namun, implementasi algoritma DBSCAN sebagai
metode clustering menghadapi kendala fundamental dalam penentuan parameter yang
optimal. Penelitian sebelumnya mengungkapkan bahwa penentuan parameter epsilon
dan minPts secara manual melalui trial and error menghasilkan segmentasi yang tidak
konsisten dan sulit direproduksi. Lebih lanjut, pendekatan konvensional dengan
parameter statis tidak mampu beradaptasi dengan perubahan struktural dalam data time
series finansial yang bersifat non stasioner. Berdasarkan permasalahan tersebut,
penelitian ini  mengembangkan solusi integratif melalui penerapan Bayesian
Optimization dan Reinforcement Learning. Bayesian Optimization diimplementasikan
untuk mengotomasi pencarian parameter optimal dengan memaksimalkan metrik
internal clustering, sementara Reinforcement Learning dikembangkan untuk
menciptakan mekanisme adaptasi parameter secara dinamis. Menggunakan data historis
harga emas dari Yahoo Finance periode 2019-2024, penelitian melakukan tahapan
komprehensif meliputi akuisisi data, preprocessing, feature engineering, dan evaluasi
performa model. Hasil penelitian menunjukkan Bayesian Optimization berhasil
meningkatkan Silhouette Score sebesar 65,04% dengan parameter optimal epsilon =
0,350 dan MinPts = 9, menghasilkan cluster regime yang lebih padat dan terpisah.
Reinforcement Learning menunjukkan keunggulan dalam kecepatan komputasi dan
kemampuan adaptasi real time terhadap kondisi pasar. Meskipun ditemukan trade off
antara akurasi clustering dan stabilitas segmentasi, penelitian ini memberikan kontribusi
metodologis berupa framework optimasi otomatis untuk unsupervised learning pada
data finansial yang dapat diaplikasikan pada berbagai instrumen investasi dengan
karakteristik non stasioner.

Kata Kunci: Segmentasi Regime, DBSCAN, Optimasi Parameter, Bayesian
Optimization, Reinforcement Learning.



ABSTRACT

DBSCAN OPTIMIZATION FOR GOLD PRICE REGIME SEGMENTATION
WITH REINFORCEMENT LEARNING AND BAYESIAN OPTIMIZATION

By: Tiara Rizkia Harda (2211600230)

Gold price regime segmentation is an important analytical approach for
understanding market movement patterns. However, the implementation of the DBSCAN
algorithm as a clustering method faces fundamental challenges in determining optimal
parameters. Previous research has revealed that manually determining the epsilon and
minPts parameters through trial and error results in inconsistent and difficult-to-
reproduce segmentation. Furthermore, conventional approaches with static parameters
are unable to adapt to structural changes in non-stationary financial time series data.
Based on these challenges, this study develops an integrative solution through the
application of Bayesian Optimization and Reinforcement Learning. Bayesian
Optimization is implemented to automate the search for optimal parameters by
maximizing internal clustering metrics, while Reinforcement Learning is developed to
create a dynamic parameter adaptation mechanism. Using historical gold price data from
Yahoo Finance for the period 2019-2024, the study carries out comprehensive steps
including data acquisition, preprocessing, feature engineering, and model performance
evaluation. The results show that Bayesian Optimization successfully increased the
Silhouette Score by 65.04% with optimal parameters epsilon=0.350 and MinPts=9,
resulting in denser and more discrete cluster regimes. Reinforcement Learning
demonstrated advantages in computational speed and real-time adaptability to market
conditions. Although a trade-off between clustering accuracy and segmentation stability
was found, this study provides a methodological contribution in the form of an automated
optimization framework for unsupervised learning on financial data that can be applied
to various investment instruments with non-stationary characteristics.

Keyword : Regime Segmentation, DBSCAN, Parameter Optimization, Bayesian
Optimization, Reinforcement Learning .
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