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Abstract: Accurate prediction models are expected for many disciplines. Considering the complicated
linear and nonlinear relations among forecast objects and predictive factors, the natural orthogonal com-
plement method and the projection pursuit of particle swarm optimization algorithm are used for the linear
dimensional reduction and the nonlinear dimensional reduction, respectively. With this procedure, we
project the high-dimensional nonlinear data to low-dimensional subspace and construct a genetic-neural
networks integrated prediction model. The model is tested in the frequency prediction of landing-typhoon
in southern China and then the model accuracy is compared with the result obtained by the regular regres-
sion statistical prediction method. The mean absolute error and the mean relative error of the five-year test
prediction for the typhoon frequency are 0. 81 and 13% , respectively, by using the new nonlinear predic-
tion model proposed in this paper. The prediction results by the new model have been obviously im-
proved, comparing to regular regression statistical prediction method. The results provide a new thinking
and method for the prediction model study in other disciplines.
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Table 1  Correlation coefficients between typhoon frequency
and the EOF principal components of the two physical fields
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Table 2 Forecast results of typhoon frequency based on

natural orthogonal expansion and particle

pursuit of genetic-neural networks
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Table 3 Typhoon frequency based on natural orthogonal

expansi on and genetic-neural networks
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Table 4  Forecast results of typhoon frequency by stepwise regression method predict model
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