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Computation of sensitivity of
single hidden-layer perceptron to weight perturbation

ZENG Xiaoqin, HE Jiasheng
(College of Computer and Information Engineering, Hohai University, Nanjing 210098, China)

Abstract; In this study, an algorithm was developed to compute the sensitivity of a single hidden-layer perceptron
to weight perturbation. This algorithm, which only requires that the first layer’ s input elements be independent of
each other but which has no such a restriction on the hidden layer, is more adaptable to real applications. The
sensitivity was computed bottom-up: the sensitivity of a neuron was considered first and the entire network was
considered subsequently. The sensitivity expression was obtained with the numerical calculation method.
Experimental results on UCI datasets verified the precision of the proposed algorithm. The computed value

approached the theoretical value.
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Table 1 Simulated results of sensitivity for

nodes of different hidden layers (iris and wine datasets)

Table 2 Simulated results of sensitivity for

different variances of weight perturbation (iris dataset)
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Table 3 Simulated results of sensitivity for

different activation functions ( vehicle dataset)
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