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[Abstract] This study systematically examines the theoretical and practical frameworks of quantitative
investment strategies in capital markets, revealing how data—driven interdisciplinary models are transforming
financial decision—making paradigms. It deconstructs the core principles of quantitative investment, highlighting
its competitive advantages in eliminating human cognitive biases through algorithmic processes and enabling
high—frequency precision execution, while also warning against potential risks such as model overfitting and
excessive reliance on technology. The research further explores the application logic of quantitative strategies in
multi—asset allocation: multi—factor stock models identify pricing inefficiencies, futures arbitrage strategies
capture basis convergence, Al—driven integration of satellite data predicts supply chain fluctuations, and
intelligent risk management systems mitigate tail risks through dynamic hedging and stress testing. Finally, the
study proposes optimization pathways that integrate technological innovation with regulatory
collaboration—establishing a federated learning framework to break down data silos, leveraging blockchain to
enhance algorithmic transparency, and promoting a shift from efficiency—driven to stability—oriented
quantitative investment. The findings provide a theoretical foundation for balancing financial technology
innovation with systemic risk prevention, contributing to the high—quality development of capital markets.
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