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Abstract This paper deals with the smooth fitting problem under the genetic programming
(GP) algorithm. To reduce the computational cost required for evaluating the fitness value
of GP trees, numerical weights of GP trees are estimated by adopting both linear associative
memories (LAM) and the Hook and Jeeves (HJ) method. The quality of smooth fitting is
critically dependent on the choice of the regularization parameter. So, we present a novel
method for choosing the regularization parameter. Two numerical examples are given with
comparison to the generalized cross-validation (GCV) B-splines.
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Table 1  The results of GP and GCV B-spline for the bell-shaped function

Mean o GCV B-spline
_ - =/ = = =1
GCV Error ME ME ME ME MY My # 5
Noise: € ~ N(0,0.05%)
1 4.41E-3 5.10E-2 3.26E-3 2.17E-3 3.64E-4 2.20E-2 2.29E-3 2.92E-4 1.01E-2 23
2 -3.01E-3 5.02E-2 2.93E-3 1.64E-3 5.76E-4 5.96E-2 2.29E-3 6.73E-4 1.90E-2 23
3 4.41E-4 5.08E-2 3.23E-3 2.13E-3 4.40E-4 3.50E-2 2.56E-3 4.00E-4 1.63E-2 23
4 3.63E-3 4.98E-2 3.17E-3 9.24E-4 1.11E-3 1.86E-1 2.18E-3 6.37E-4 1.04E-3 23
5 6.11E-3 4.98E-2 2.53E-3 1.08E-3 1.11E-3 9.62E-2 1.80E-3 8.06E-4 3.19E-2 23
Noise: € ~ N(0,0.05%)
2 -4.58E-3 1.11E-1 1.43E-2 8.41E-3 2.34E-3 1.23E-1 1.07E-2 7.93E-4 2.52E-2 23
3 -9.93E-3 1.07E-1 1.48E-2 1.04E-2 1.22E-3 5.05E-2 1.14E-2 1.69E-3 1.75E-2 23
4 1.15E-2 1.11E-1 1.47E-2 1.04E-2 2.88E-3 7.11E-2 1.00E-2 1.02E-3 2.91E-2 26
5 -3.83E-3 1.01R-1 1.24E-2 8.56E-3 1.27E-3 7.06E-2 9.72E-3 1.01E-3 2.08E-2 23
6 9.62E-3 1.04E-1 1.33E-2 9.53E-3 2.19E-3 8.25E-2 9.99E-3 1.93E-3 1.78E-2 9
® . oo SRS '
‘g: 2k nnn[l/'x\v ¥ds 'E
O 1.5t —GP i e
Ip o
e 1F =
& 0.5F 5
Ho I
z Of £
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Bl 1 BIBRERAER GP I o (t) e 2 SIBREIREN GP W fiep () MIEAM A

fip(t) B8R, % o =0.1, MSEY fl MSEE vty Hap(t) 4R, % o =0.1, MSEL fl MSEL #1H
fERE 7.93E-4 fl 2.52E-2 3 AJ& 1.93E-3 fil 1.78E-2

Fig. 1 The results of the best GP tree and jigp(t) Fig. 2 The results of the worst GP tree jicp(t)
its correspondent fig;p(t) for the bell-shaped and its correspondent jigp(t) for the bell-shaped
function, when o = 0.1. The values of MSE¥. and function, when o = 0.1. The values of MSEY. and

MSE;" are 7.93E-4 and 2.52E-2, respectively MSE; are 1.93E-3 and 1.78E-2, respectively
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R FHE— 5.
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