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Personalized QoS Prediction for Web Services
Based on the Region Information of Users and Services

LU Chenghua'* ,KOU Jisong'
1 College of Management and Economics, Tianjin University, Tianjin 300072, China
2 College of Pearl River, Tianjin University of Finance and Economics, Tianjin 301811, China

Abstract ; Concerning the QoS-based studies, the QoS information is all assumed to be known. However, in practical applica-
tion, much QoS information is unknown and have personalized characters. Previous studies have just employed the global QoS in-
formation to make predictions and do not consider the impact of user/service local region information on the QoS values. There-
fore, it is of important theoretical value and practical significance to make personalized (JoS prediction from both global and local
perspectives.

From the perspective of personalized QoS and the influence from users and services, this study proposes a novel QoS predic-
tion approach based on the region information of users and services ( QPRIUS). First, a prediction model is established by taking
advantage of both the global QoS information and the local region information of users and services. Then the model is optimized
iteratively by means of stochastic gradient descent. Finally, a satisfactory prediction result can be obtained. Experiments utilize
the synthetic data WSDream-QoSDataset2 and employ the related software package of machine learning in Matlab R2010b to train
the prediction model. Different parameters in the model are analyzed about their effects on the QoS prediction accuracy. Further-
more, this study is compared with the methods of NIMF and Colbar.

The experimental results indicate that it is beneficial to improve the accuracy of QoS prediction by considering the region of
users and services. Parameter experiments show that the effect of service region is larger than that of user region because there is
some difference in the running condition for services in the server-side. The density of existing QoS information has certain influ-
ence on prediction of unknown QoS. The larger the density is, the better the prediction accuracy will be. In the comparative ex-
periments with the methods of NIMF and Colbar, the MAE and RMSE criteria indicate that the proposed method achieves high
QoS prediction accuracy. This method uses the intra-regional mean one to compute the QoS information of new users and services
and can effectively solve the cold start problem.

The findings contribute to provide more accurate QoS information and have important supporting action for some QoS-based
studies such as service selection, service recommendation, service composition and so on. Moreover, the findings provide some
reality enlightenment for the development of service-oriented computing.
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