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Abstract

Computer experiments are becoming increasingly popular and surrogate for physical experiments
because of their economy. Kriging model, as one of the meta models of computer experiments, is
widely used in various fields because of its simplicity and flexibility. This paper studies a model
selection method based on Fiducial inference for Kriging model, and compares with the selection
methods under Lasso and Elastic Net penalties. Numerical simulation and case analysis show that
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the selection method based on Elastic Net penalty is superior to Lasso, and the model selection
method based on Fiducial inference has higher fitting accuracy and prediction accuracy compared
to Lasso and Elastic Net.
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Algorithm 1. Variables selection method of Fiducial inference under the universal Kriging model
k1. —B% Kriging #8T Fiducial BT 2 XF 5%
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EYSIEE g RitE
y=0.4x,+0.3x, +0.2x; +0.1x, +0.05x; +0.01x, + £ (x), (14)

BINER A =12, X BERME[0]7, x,x, BIRBHR AN, x,x, MR NE.
e(x)~ N(o, O'ZR) v =005, RAZBMKAPGERE, 28 g =1L k=1,---,d . AEEL T L7 lEE
A d =12, FEAREDHA N =50,80,100 FIFEA Do MRS T HBEHLAE KT 1000 MREA S AR JET 500
WHE TSNS, WA RIER | heh .

I 1 LSRR, WIS BRI AEIR K&, LUK Al ENUK Z 54K, N=50 i, FUK
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FUK (178 H%A8 E R A IEIR — B~ 0, 1 B Fiducial 1% £ 1 S AR B B8 Y AR &, 1 LUK ENUK
—EHAB SN E, FEEMAEREI IEIR ZE#E/N, ENUK K IEIR 2288/ T LUK. MR 75 Tl
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Table 1. Data simulation results of linear function model (14)

1. KMRIRE (4R BERUE

PEART B J7 ik AEIR(%) IEIR(%) MEAN MRMSPE sd(RMSPE)
LUK 98.83 50.50 8.96 0.0792 7.71e-04
N=50 ENUK 98.00 50.50 8.91 0.0790 7.69e—04
FUK 67.33 0.00 4.04 0.0671 6.97¢-09
LUK 83.33 24.83 6.49 0.0647 2.26e-05
N=380 ENUK 83.33 24.17 6.45 0.0646 2.11e-05
FUK 83.33 0.00 5 0.0631 3.16e-09
LUK 82.40 12.10 6.38 0.0544 7.23¢-06
N =100 ENUK 82.90 11.89 6.30 0.0541 4.88¢—06
FUK 83.33 0.00 5 0.0506 3.18¢-09
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[700, 820] x [1120, 1680] x [9855, 12045], FUEHRAEH — M Kriging B8 y(x)=m(x)+z(x), BUE¥IME
BRETE RN m(x) = B+ Box, ++++ Boxg o MBI HL THESL T HIFEERL d =8, FEAR N =100 FIFEA D, MK
£ T it EHLBENLA B 1000 DMREA S . FET 500 RE SR, HiIGs BAE %R 2 44

Table 2. Data simulation results of nonlinear borehole function model (15)

2. FEEMSRFLERBURBL(1 S B ER UG R

WaRrS AEIR(%) MEAN MRMSPE sd(RMSPE)

LUK 80.02 7.54 0.2536 0.0037
ENUK 89.94 7.01 0.2043 0.0035

FUK 98.32 7.89 0.0537 0.0023

M# 2 ATLLE H, FUK B AEIR T LUK. ENUK, ffepfis & s Mg mm, H
FEURR AR 2 (1) NS R BT BUSARE Y . TIN5, FUK [P 3AR #4175 TR 22 MRMSPE /s, Fill
SR AT o W] UL FUK ANLE 28 MR v e P A8 A FI0I RCR 4F, 7EL S EZe Ml |, BA R IR
R
5. S£Bsr

TEFET I M T 2E RIS SR RIS . A T BRI R I, IR T 6 Fh
Xof g A R A R R AT b, A BB U IX 6 PR R IA BB D R T H K. 6 FhE 2 20 i 58
AV ELE Z R B BEE R xp, VEAE R SR E xo0 REEACEE x5, WEETFRBRIEAR xo0 FEFOMAE BE xs, VHIERY
MWE xe. EIEEKIET Huang F5[14], LA 100 MIMEEAR, FMEELH 6 MaANLE, BAFAE
L5 BT 2R E BN . IR F RN LA S EAE 2 Wikt R I BT A R 2= A AR, Rt 72 A58
o AT 100 MFEAHEL 80 MERIZREE, Fl A 20 MBS, B RIER 3 s

Table 3. Data simulation results of a piston slap noise example

3. BRERHRELGIRBIBELER

ik MEAN MRMSPE sd(RMSPE)
LUK 15.39 0.1587 0.0057
ENUK 17.48 0.1289 0.0056
FUK 17.57 0.1271 0.0014

M 3 AT, MWPFBRAIKESE, FUK b LUK BEK A, {HA ENUK HHZER K. WY
J7 1% 2 MRMSPE K%, FUK tt LUK. ENUK /)y, FRIRCRE L, B4R E . SRk E, FUK
J7 VR AE AT A fT AL A AR [ s B A e ) T 2K R
6. &5t

ARG T — MK Kriging B8 (1) Fiducial BALEE 7772 FUK, JE4H 5 Lasso #l Elastic Net #&51 ~ 1)
R EF 7 VR(LUK . ENUK)FILEER, @i P MR — AN 2B A 145 2. =Fh ik i if2 FUK,
HKFE ENUK, H:)5 & LUK. ENUK 7EfLAFIT 75 e+ LUK 4F, FUK AMELEE AR SR 5] 2%
HE BRI, T HENEZE/NT LUK, ENUK, X8 FUK TR RCR 6 H EL R Ra 5E .
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