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K-means-based matrix decomposition recommendation algorithms
ZHANG Rongmei, CHEN Bin, ZHANG Qi

(School of Information Technology, Hebei University of Economics and Business, Shijiazhuang 050061, China)

[ Abstract] Traditional matrix decomposition algorithm and user portrait-based algorithm have some problems, such as data sparsity
and cold start, and most of them only focus on user project interaction data, but lack of reference for user “s own attribute
information, which leads to the inaccuracy of recommendation. Combining K-means with matrix decomposition, a matrix
decomposition recommendation algorithm based on K-means is proposed. The algorithm integrates user attributes and user item
interactive rating data as input. First, users are clustered by K-means to get the nearest user set, then the nearest user-item rating
matrix is decomposed and reconstructed to get the predictive rating and ranking recommendation. The algorithm is simulated on the
open data set of MovieLens. The results show that KMMD recommendation algorithm has further improved the recall rate and
accuracy, and has greatly improved the cold start problem of users.
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Fig. 1 The influence of K value change
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Tab. 1 Comparison of recall rate and accuracy

i A s
CB 0.040 9 0.018 4
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Tab. 2 Prediction of user cold start

Attribute Recommended projects ( ID )  Predictive ratings
Ua = (Age = 59 4.393
24, 134 4.380
Gender = M, 657 4.364
Occupation = 483 4.309
technician) 1137 4.300
Ub = (Age = 302 4.521
50, 272 4.294
Gender = F, 313 4.177
Occupation = 898 4.142
writer) 315 4.138
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