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Abstract : Machine learning is one of the hot points of the research in the area of artificial intelligence and pattern recogni-
tion,and its theories and methods have been widely used to resolve complex problems in science and engineering applica-
tions. In the chemical area,rare earth doped TiO, photocatalysts for improving photocatalytic activity has been massively
studied and got many important results. However,the doping mechanism is not fully clear,even though the first-principle
algorithm is applied to mechanism simulation,the calculation process is complicated and there are many inevitable errors.
To solve the problem, it is expected that the simulation can be done without complicated chemical model, the prediction
accuracy can be improved through a simply computer algorithm only based on element’s essential data as the prior
knowledge. In the present paper,the linear regression,Gaussian process regression and support vector machines regression,
k-nearest neighbor algorithm are used to predict the photocatalytic reaction rate constant of rare earth doped TiO,. Then,
experiments are used to verify the key factor analysis effectiveness based on stepwise multiple regression and advantages of
the key factor analysis based on k-NN regression model. Results show that the pridiction performance is better with key
factors obtained from stepwise regression analysis. Compared with other regression methods,it may be found the prediction
performance of k-NN is the best.
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