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the DBSCAN Machine Learning Algorithm and Identifying Noise Data
Nastaran Sharifirad®
Receipt: 11/12/2024 Acceptance: 03/04/2025 Mohammadreza Reza Rostami?
Abstract
In this study, a trading strategy based on the DBSCAN clustering algorithm and
outlier analysis is proposed. The objective is to identify optimal entry and exit
points in financial markets using machine learning and technical analysis. The
dataset includes price and volume information of 50 high-liquidity stocks from the
Tehran Stock Exchange (TSE) and Iran’s Over-the-Counter (OTC) market,
covering the period from 15/09/1398 to 15/09/1403 extracted from the TSETMC
database. After data preprocessing, standardization, and feature engineering, the
DBSCAN algorithm was employed for data clustering and outlier detection. The
extracted signals from DBSCAN were then combined with the MACD indicator to
determine optimal trading entry and exit points. To evaluate the performance of
this strategy, its results were compared with the Gaussian Standard Deviation
(GSDM) analysis method and the buy-and-hold strategy. Additionally, the impact
of DBSCAN parameters on clustering accuracy was analyzed, and the optimal
values for trading signal detection were determined. The analyses were conducted
in Python using libraries such as Algotik, NumPy, Pandas, Scikit-learn, and
Matplotlib, and the results were assessed using statistical methods. The findings
indicate that the proposed strategy achieved higher returns than traditional methods
in most examined stocks and provided more precise trading signals. Furthermore,
this approach can contribute to enhancing trade accuracy, reducing false signals,
and optimizing investment decision-making. This method can be extended to other
markets and applied to algorithmic trading systems, automated trading strategies,
and long-term price trend analysis. The results suggest that integrating machine
learning algorithms with technical analysis can provide a novel and efficient
approach for optimizing trading strategies.
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