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Abstract: To address the issues of insufficient diversity and poor constraint-handling capability in
the non-dominated sorting genetic algorithm II (NSGA-II) when solving portfolio optimization
problems, a learning-based improved NSGA~-II algorithm (INSGA-II) incorporating clustering
and an adaptive feasibility repair strategy for multi-objective portfolio optimization was
proposed. In the proposed algorithm, clustering learning was employed to enhance population
diversity, while adaptive repair ensured that newly generated solutions were feasible, thereby
improving the algorithm's diversity and convergence speed. Additionally, the populations after
crossover and mutation were preserved separately and merged with the parent population to
increase the selection pressure and quality of offspring generation. Experimental results
demonstrate that the proposed algorithm exhibits superior search performance and stability,
effectively solving multi-objective portfolio optimization problems.
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