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Abstract— The cold-start problem remains one of the major challenges in recommender system, as the
lack of sufficient information about new users or items significantly reduces recommendation accuracy
and reliability. This paper proposes a hybrid recommendation framework that combines Fuzzy C-Means
(FCM) clustering, DBSCAN, and FP-Growth to alleviate the effects of the cold-start problem. After
preprocessing the MovielLens datasets, DBSCAN is employed to determine the optimal number of user
clusters, and FCM is subsequently applied to group users according to their behavioral similarities.
Frequent behavioral patterns are then extracted from each cluster using the FP-Growth algorithm and
utilized to generate personalized recommendations for users with similar preferences. The proposed
approach is evaluated on the MovieLens 100K and MovieLens 1M datasets using Precision, Recall, and
F-measure metrics. Experimental results demonstrate that the proposed method achieves Precision,
Recall, and F-measure values of 0.78, 0.76, and 0.77 on the MovieLens 100K dataset, and 0.82, 0.77,
and 0.795 on the MovieLens 1M dataset, respectively. To further address the new-user cold-start
problem, three initialization strategies, including content-based, demographic-based, and questionnaire-
based approaches, are investigated. Among them, the questionnaire-based approach yields the best
performance, achieving a Precision value of 0.654. Comparative analyses indicate that the proposed
framework effectively improves recommendation quality and reduces the impact of the cold-start
problem compared with existing approaches.

Keywords— Cold-start problem, recommender system, fuzzy clustering, Fuzzy C-Means (FCM),
DBSCAN, FP-Growth, collaborative filtering, frequent pattern mining.
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