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1 overfitting

2 Random Forest

3 invertibility

4 crude

5 inverse volatility

6 out-of-sample

7 Random Forest

8 Classification

9 Regression

10Decision Trees

11 Bagging

12 Sampling with Replacement
13Node

14 Features

15 Dominant Features

16 Overfitting

17 Bootstrap Sampling

18 Sampling with Replacement
19 Out-of-Bag - OOB
20Root Mean Squared Error
21 Mean Absolute Error

22 Quadratic Programming
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Abstract

This study explores innovative investment management strategies in the stock
market, with a particular focus on leveraging machine learning approaches to enhance
investors' decision-making processes. Given the unprecedented growth in the volume
of financial data and the challenges arising from the declining efficiency of traditional
forecasting methods, the adoption of intelligent algorithms has emerged as an effective
tool for predicting stock returns. This research begins by examining the fundamental
concepts of the stock market, the significance of financial time series data analysis, and
the critical role of big data in providing accurate predictions. Additionally, the
necessity of employing cutting-edge financial technologies to improve the performance
of investment systems is emphasized. Subsequently, the Random Forest algorithm,
recognized as a prominent machine learning technique, is introduced, and the process
of integrating it with a quadratic programming model for constructing an optimal stock
portfolio is described in detail. This hybrid model, which capitalizes on the selective
features of the algorithm, offers an innovative approach for more precise estimation of
future stock returns and optimal weight allocation within the portfolio. The results of
statistical analyses demonstrate that the proposed approach outperforms classical
methods, such as the minimum variance portfolio, in terms of risk reduction and return
enhancement. The scientific validity of the model is further confirmed through widely
accepted statistical metrics. Beyond providing a practical framework for achieving
optimal investment outcomes, this research serves as a valuable reference for
researchers and investors seeking to harness machine learning technologies and
advanced techniques in the fields of investment management and fintech. The
introduction of this novel methodology paves the way for the development of
automated decision-making systems, enhances market transparency, and strengthens

competitive capabilities in financial markets.
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