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Table 1 Computational results of Li's indices for example 1

s;? s;‘j’ s;j

ANA  NUM ANA  NUM ANA  NUM
x1. 01590 01592  0.1339 0.1338
% 01505 0.1507 0.0869 0.0865
xs 02816 02820 0.1274 0.1271
x1%2 0.0078 0.0078  0.0148 0.0149
xixg 0.0037 0.0037  0.0138 0.0138
Xoxg 0.0074 0.0074  0.0131 0.0131
sum 0.6100 0.6089  0.3900 0.3911

AIANff 3 PR BT e AR 1 xg AT

B2 0 IR A XINZ AR Y = Xg Xg+ XoXa»
b (%1, %2, %3, Xa) ~ N (, 2), gt = (0,0, 3, pa) s HIKFR
# p13 = p1a = p2s = p2a = 0, NITAHICHERERE

O'i J12 0 0

_ 021 0'% 0 0

0 0 0'% 034

0 0 043 O'i

0.2930 0.2931
0.2374 0.2372
0.4091 0.4091
0.0226 0.0227
0.0175 0.0175
0.0205 0.0205
1.0000 1.0000

S (21) 75 204 T =R

V(y) = o-i (o’% + ,u%) + 0'% (0'421 + ,ui) +
201201072 (03403074 + i3pta)
SAFTR Li FERRSE TR VIR TSSO VAR A
TUBR Ve RETAR SIS 2 v ARE SCER [7] PR
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Table 2 Analytical results of Li’s indices for example 2

% Ve i Vi
2 2 2 2
X1 H307 H3U4P12071072 H3077 + U3H4P120°1072
2 2 2 2
X2 Hy0 3 H3M4P12071072 M40 + U3H4P120°1072
X3 0 0 0
X4 0 0 0
2 2 2 2
X1X3 0103 01020°30°4012034 0103+ 0102030412034
2 2 2 2
X2Xq 0507, 01020304P12P34 050y +01020304P12P34

R 3 BWMALTEM Hao e iR 4 R

Table 3 Analytical results of Hao’s indices for example 2

' HT Hu
Xi Vi Vi

Hc
Vk

X1 (0113 + papr202)?

X2 (oapta + pap1201)?
X3 0 0
X4 0 0

”%‘TE (1 - F’iz)

1305 (1 - p%z)

i (#5(’ T+ o %) + 2uspap1201072
31303 + 1303) + 2uspaprooriors

)
0
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Fig.2 Diagram of 3-box wing simulation structure
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Table 4 The distribution parameters of inputs for example 3

Variables Index Mean Stahdérd
deviation
A/mn? X1 100 10
Ly/mm X2 600 60
Lo/mm X3 200 20
La/mm X4 400 40
E/MPa X5 71000 7100
P/N Xg 1500 150
TH/mm X7 3 0.3

A7 R AN B A8 SO 0 Wi 7 T 0L 51 21
y=0.0005A- 0.0042; — 0.0733,-
0.0084_; — 0.000 IE + 0.001 2P—

1.958 4T H + 0.000 1.5 + 0.229 I H?

U153 R2 = 0.948 6() 2= b R Mz 1, Fonfh &
B 5 SRS A BB P ), U BH = B il i
L RTINS Y L 220m A8 AR B . Li Fa btk
R 5, Xu fabnih 5 g Lk 6.

oAk 5 F13R 6 MR a4, &8N SE ¥
KT st T L 5 Lo, Ls AHIK, Ly 1 Xu Fi5 45 Kot
BREL Li FRbs S oTHR 2 08 T AR i Lo, Lg HARDGER 7
(175 2= ok, MIMEGIE T ASCAF g5 i, thak,
® 6 —HIRIIPTARANZ RN Xu F5hR S TR
SRAART 1, Sl T SN R ATk s TR
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Table 5 Computational results of Li's indices for

example 3
S SLP Sk

A 0.0004 0 0.0002
L1 0.0221 -0.0021 0.0200
Lo 0.2618 0.007 4 0.2692
L3 0.4189 -0.0095 0.4094
E 0.0771 0.0135 0.0906
P 0.0685 0 0.0685
TH 0.0615 0.0135 0.0750
sum 0.9104 0.0228 0.9331
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Table 6 Computational results of Hao's indices for

example 3

SXY S¥¢ Sy

A 0.0001 -0.0001 0
L1 0.0112 0.2394 0.2506
Lo 0.1553 0.2732 0.4285
L3 0.5002 0.206 2 0.706 3
E 0.0335 0.0489 0.0824
P 0.0367 0.0697 0.106 3
TH 0.0509 0.1073 0.1582
sum 0.7879 0.9446 1.7325
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INVESTIGATION OF THE RELATION OF IMPORTANCE ANALYSIS INDICES FOR

MODEL WITH CORRELATED INPUTS

1

Song Jingwen Li Zhenzh®u
(School of Aeronautics, Northwestern Polytechnical University, Xra0072 Ching

Abstract Nowadays, several importance analysis methods have been developed for model with correlated inputs.

choosing the most appropriate analysis methods to mffetalt requirements, it is necessary to makiedinces among

Fol

these existing methods. In this paper, the importance indices, including the total, the structural and the correlative contri-

butions, derived from the covariance decomposition, are firstly derived for the quadratic polynomial without interaction

terms and the one with interaction terms. Then, based on these derived analytical solutions, the relation between the trad

tional variance based method and the newly covariance based method is explored. The results derived from the quadrat

polynomials are then extended to general cases, and validated from the point of high dimensional model representatior

Three examples are introduced for investigating the relation between the two groups of importance indices, and relative

merits of each. The conclusions are instructive and meaningful to importance analysis and engineering design when th

model inputs are correlated.
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