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摘  要
         

         

人工神经网络是最早得到广泛应用的一种机器学习技术。然而，人工神经网络存在

过拟合、泛化能力不强、容易陷入局部极小、隐层节点数难以选择等问题，这些问

题阻碍了人工神经网络的进一步发展。

受随机森林思想的启发，本文提出一种组合BP神经网络的新方法，即在单个BP神经

网络的训练中，采用Bagging方法随机选取训练样本，同时根据新的隐层节点经验

公式在一定的范围内随机选取隐层节点数。对于分类问题，组合BP神经网络的最终

输出采用简单多数投票法获取；对于回归问题，BP神经网络的最终输出采用的是简

单平均法获取。两个随机性的引入，增大了个体BP神经网络之间的随机差异性。与

传统组合BP神经网络的对比实验表明，不论是分类问题还是回归问题，本文的方法

都取得了与传统方法相近的分类或回归性能，而训练时间却大大少于传统方法。此

外，本文的方法也提供了许多附加的输出，如OOB准确率，变量重要性排序，预测

结果的置信度和样本间的相似度矩阵等，可供更深层次的应用。

         

关键词：机器学习；组合BP神经网络；隐层节点数；随机
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Abstract
         

         

Artificial neural network is the first widely used as a technique of machine

learning. However, artificial neural network has many problems, such as over-

fitting, the ability of generalization is not strong, easy to fall into local minimum, t

the number of the nodes of the hidden layer is difficult to choose. These problems

have hindered the further development of the artificial neural network.

Affected by the thoughts of Random Forest, this paper presents a new approach

of the combination of random BP neural networks. The new approach is that while

training the single BP neural network, the training samples are randomly selected

by the method of Bagging, and the number of the nodes of the hidden layer is

randomly selected within the certain range by a new empirical formula. The final

output of the combination of neural network discriminates the test sample by a

simple voting method for classification, and predicts the value of the test sample

by a simple average method for regression. The introduction of two randomness

increases the random differences between individual BP neural network.

Compared with the traditional combination of BP neural networks, the

experiments show that the algorithm of this paper has the similar results of

classification and regression. However, the training time is considerably less than

the traditional methods. Furthermore, some additional features, such as OOB

accuracy, the importance of input variables,the confidence of  forecast results and

proximate matrix, are also given. These are available for the deeper applications.
         

Keywords: machine learning; the combination of BP neural networks; the number

of the nodes of the hidden layer; random
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