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Enhancing e-support Vector Regression with Gradient Information

ZHOU Xiao-Jian®

Abstract
true function but only deal with the exact responses at the samples. If the gradient information is available easily and

Traditional methods constructing of e-support vector regression (e-SVR) do not consider the gradients of the

cheaply, it should be used to enhance the model. The existing research on constructing of e-SVR with gradient information
starts from the perspective of Taylor expansion, and simply inserts the additional objective values in the neighborhood of
the sampled points into the corresponding terms of a Taylor expansion. In this paper, the gradient-enhanced e-support
vector regression (GESVR) is developed with a direct formulation by incorporating the gradient information into the
kernel matrix. The efficiency of this technique is verified by analytical function fitting and the actuarial data in the life

table. The results show that the GESVR provides more reliable prediction results than e-SVR alone.
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5 79.0462 84.9797 18.0618 20.4176 25.4284 28.0127 0.5764 0.3816
10 77.4389 81.2804 14.3209 15.9673 22.5662 24.4942 0.7087 0.6348
15 75.4660 77.4835 14.1913 14.9686 22.0756 23.0960 0.7367 0.7140
20 73.4641 77.1249 14.1403 14.9379 21.7162 23.0349 0.7670 0.7402
25 73.7531 76.4368 13.7243 14.8394 21.4214 22.6838 0.7751 0.7547
30 72.9075 73.6592 13.8056 14.0566 21.3134 21.7223 0.7854 0.7662
40 71.0279 73.7079 13.5415 13.6939 20.6778 21.3251 0.7940 0.7834
50 68.9557 71.2705 13.7579 14.0321 20.4657 21.1925 0.7939 0.7936
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