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Abstract: Based on a group of unified Chebyshev polynomials (UCP), a new kernel for vector
inputs, named generalized uniform Chebyshev polynomial kernel (GUCK), is proposed to solve
the problem of redundant attributes in the regression analysis on small-scale data sets. The
proposal kernel can extend the search space of optimal kernel function by the orthogonality and
adaptivity of UCP and control the dimension of the feature space by adjusting the polynomial
coefficient of UCP. The problem of redundant attributes is settled by this method. Moreover, the
proposal kernel, GUCK, has been proved that it is a valid support vector machine (SVM)
kernel. The simulation results and application results show that GUCK can lead to better
generalization performance in comparison with other common kernels, and is well applicable to
the practical dataset. The GUCK has an advantage over other Chebyshev kernels on the majority
of benchmark data sets
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evise/ % Cac/% ewse/% Cae/Y emss/Y% Cse/% ense/Y Cse/ % ewse/% Coe/ %
RBF 19.523 19. 141 5. 384 42,759 2. 990 92. 639 15. 062 46. 295 3. 269 93. 429
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Pyrim Mg Abalone Space Wine_Quality

evse/ % Cse/ % ewse/% Cse/ % ewse/% Caee/ % ewse/% Cse/% ewse/% Csoe/ %

RBF 27,744 14. 000 10. 144 73. 900 31. 169 18. 200 9. 990 2.517 14,528 5. 880
LK 30. 825 42.719 10. 176 74,130 32.230 13. 816 9. 550 7.118 9.552 28. 254
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GUCK 15.248/0.900 59.426 10.361/0.500 72.168 5.251/0.010 14,000 8.980/0.000 0.627 8.140/0.500 40.758
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