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Recommendation algorithm based on collaborative
filtering and hybrid similarity model
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Abstract: Like other recommendation paradigms, the algorithm based on collaborative filtering also
suffers from the curse of sparse data and cold-start problem. Nevertheless, a recommendation algorithm
based on collaborative filtering and hybrid similarity model was proposed. First, the similarity of users
among different items was calculated by the algorithm, and then the relationship among users, items,
features and tags was described according to property weights and tag weights. Next, the score
preference between different users was adjusted by setting the user preference factor and the asymmetry
factor. After that, a hybrid similarity model was constructed based on the user similarity, item weights
and rating preferences, and the user-time weight information was also added to solve the project cold-
start problem. Experiments on publicly accessible MovieLens data sets demonstrate that the algorithm

achieves more prominent results than other related approaches in various evaluation metrics.
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Tab.2 User-item rate matrix
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Tab.5 Values of the user similarity
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Tab.6 Description of RCFHSM algorithm

Input user-item rates matrix, user u, user v, attribute-items matrix, tags-items matrix, user appraisal schedule

Output predict values
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Fig.2 Accuracy of different K values
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Tab.7 Parameter values

- ZHIBUA HEFEAHL
(a, B) 5 10 20 30
1 0.1,0.9 0.745 0.690  0.611 0.525
2 0.3,0.7 0.748 0.690  0.611 0.527
4 0.4,0.6 0.749 0.691 0.613 0.529
5 0.5,0.5 0.747 0.692  0.613 0.526
6 0.6, 0.4 0746 0692  0.612 0.526
7 0.9,0.1 0744 0897  0.610 0.525

EHAREEARN K, HAEER a=0.4, p=0.6, UL, &
T AE BRI 46 PO A X AT o AR OB (i
Fx RCFHSM) 5 SC ik [16]9 B9 3£ T A 5 #2219
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7 0.85 0.822 A
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K
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Fig.3 MAE for different algorithms
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Fig. 4 Fl-measure for different algorithms
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Tab.8 Accuracy and novelty of CUTATime algorithm

o 300 500 1000
HEREA S - - - -
WERMEE  OBTRIEE  MERREE  OBTRIEE  MERREZ ORTAIEE
5 0.709 0811  0.664 0777  0.624  0.824
10 0.617 0734 0576 0705 0518 0763
15 0.560 0703 0525 0685 0466  0.731
20 0.517  0.688 0488 0670 0427 0711
25 0458  0.664 0430 0658 0375  0.696

# 9 RCFHSM 5% A B0 B
Tab.9 Accuracy and novelty of RCFHSM algorithm

300 500 1 000
HBAR — \ \
WUNE BT S BEUE  MEE B
5 0.712 0.824 0.673 0.801 0.633 0.811
10 0.633 0.763 0.597 0.724 0.525 0.764
15 0.578 0.734 0.578 0.688 0.472 0.733
20 0.529 0.703 0.525 0.679 0.430 0.724
25 0.486 0.691 0.470 0.649 0.405 0.697
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