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Improving Collaborative Recommender Systems by
Integrating Fuzzy C-Ordered Means Clustering and
Chaotic Self-Adaptive Particle Swarm
Optimization Algorithm
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Sadjad University, Mashhad, Iran
2 Faculty of Electrical and Computer Engineering, Semnan University, Semnan, Iran

Abstract

Recommender systems are a subset of intelligent information filtering systems that discover user
interests and provide user-friendly recommendations. User-based collaborative filtering recommender
systems are one of the most important types of recommender systems. However, they face voluminous
data and sparsity problems that negatively affect the performance of the systems. The proposed method
aims to improve the rating prediction in large sparse datasets and reduce the negative impact of outliers
and noisy data. To cluster users, the proposed method integrates the fuzzy C-ordered means clustering
algorithm with a chaotic self-adaptive particle swarm evolutionary algorithm. Huber’s M-estimators,
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along with incorporating chaotic dynamics into the optimization process, can help mitigate the effects of
noisy objective functions. Besides, the proposed method benefits from PSO's exploitation capabilities,
allowing it to converge quickly to promising solutions. Additionally, its chaotic nature improves
exploration, enabling it to escape local optima and search a broader solution space. The self-adaptive
mechanism allows the algorithm to adjust its parameters dynamically during the optimization process.
This adaptability enhances its robustness across different problem domains and varying optimization
landscapes. The combination of PSO and evolutionary algorithms with chaotic dynamics often leads to
faster convergence compared to traditional optimization techniques. This can result in significant time
savings, especially for complex optimization problems. Experiments have been conducted on real-world
datasets to evaluate and prove the efficiency of the proposed method. Experimental results show the
superiority of the proposed method over state-of-the-art methods based on prediction error criteria,
accuracy rates, and computational time.

Keywords: Recommender systems; Collaborative filtering; Fuzzy clustering; Evolutionary algorithm;
Chaotic self-adaptive particle swarm optimization algorithm
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(Figure-1) The flowchart of the clustering stage in the
proposed method
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