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*1 13,iNEE C-i& F(k,0,,1,)

k 05,1, 0,,1, 0,,1, 0,,15 05,14 05,1, 05,1, 0,,1, 0,,1,, 0,,1,;, 0,1,
1 0.000 0 0.000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.000 0 0.000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 0.004 5 0.000 0 0.0045 0.0045 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 0.0222 0.0081 0.0202 0.0222 0.0081 0.0081 0.0020 0.0020 0.0020 0.0081 0.0020
5 0.0593 0.0391 0.0518 0.0593 0.0379 0.0366 0.0189 0.0164 0.0164 0.0379 0.0177
6 0.1255 0.1115 0.1093 0.1234 0.101 7 0.0985 0.0812 0.0693 0.0693 0.101 7 0.073 6
7 0.2109 0.2083 0.1881 0.2020 0.1856 0.1869 0.1831 0.1742 0.1742 0.1856 0.169 2
8 0.2323 0.2323 0.2182 0.2222 0.2182 0.2182 0.2182 0.2162 0.2162 0.2182 0.2141
9 0.2045 0.2045 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.200 0
10 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515
11 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.083 3
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*2 #3,i0RE CHE F(k,1,,0,)

k 15,0, 15,0, 15,0, 15,0, 15,04 15,0, 15,0, 15,0, 1,,0, 15,0, 15,0,
1 0.000 0 0.000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.000 0 0.000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 0.000 0 0.000 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 0.006 1 0.008 1 0.004 0 0.006 1 0.008 1 0.0081 0.0101 0.0020 0.0101 0.0081 0.0101
5 0.0328 0.0391 0.0253 0.0328 0.0379 0.0366 0.0505 0.0164 0.0480 0.0379 0.049 2
6 0.1028 0.1115 0.086 6 0.1006 0.101 7 0.0985 0.1342 0.0693 0.1223 0.1017 0.126 6
7 0.2008 0.2083 0.1780 0.1919 0.1856 0.1869 0.2235 0.1742 0.2146 0.1856 0.209 6
8 0.2303 0.2323 0.2162 0.2202 0.2182 0.2182 0.2364 0.2162 0.2343 0.2182 0.2323
9 0.2045 0.2045 0.2000 0.2000 0.2000 0.2000 0.2045 0.2000 0.2045 0.2000 0.204 5
10 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515 0.1515
11 0.083 3 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833 0.0833
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K-Terminal Network Permutation Importance Measure
Based on Mixture C-Spectrum

. 1,2 :2 s e 2 2
DU Yongjun “, GUO Yaqi~, CAI Zhigiang”, ZHANG Pan
1.School of Science, Lanzhou University of Technology, Lanzhou 730050, China;
2.School of Mechatronics, Northwestern Polytechnical University, Xi'an 710072, China

Abstract: The construction spectrum ( C-spectrum) 1is often used to exploit the network reliability and importance
measure. It depends only on the network structure and hence called structure invariant. Importance measure can be
used to quantify the criticality of edge within a network. This paper aim at generalizing the traditional permutation
importance measure to accommodate the case of K-terminal network in which all the edges fail with independent and
equal probability. A concept for mixture C-spectrum is introduced to evaluate the permutation importance measure of
edges. It is proved that the rankings according to the permutation importance measure depend only on the network
structure through the mixture C-spectrum when the network has special structure or the reliability of edge is suffi-
cient large. Finally, numerical experiment show that the Monte Carlo algorithm based on the mixture C-spectrum

can be efficiently used to evaluate the permutation importance measure.

Keywords: K-terminal network ; permutation importance measure ; mixture C-spectrum; Monte Carlo
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