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1.1 Lévy RESHHIEX
A5 F R RS EUE 7 TR Levy B 4343, 43 51 J& fi Samorodnitsky , Tagqu'** Fl No-
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exp(— o talil — iBsign(t)tan 11'20:} + iﬁtj , a#1,
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1.2 Lévy BENTHERDHRE

HAl R RUME RS T EE T B Levy FaE 404 REUME BRE R J7 k. BBt
Zolotarev > & H  FEF AR IZ 7 HE N B2 SLUNF AR i

{ =§<a,ﬁ>=—ﬂtan%“, (3)

M=M(a,ﬁ)=$arctan(—§), (4)
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a/(a-1)
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(e) Ya=1Hg 0,
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2 BB R TR R
21 B
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T BIREA /NI R L b Sy x>

SRR R (1) 1 S5, B T BB LS e B B R B4 A 2
- p(xi> P(%)
2 P(x) P P(x)’
P, p(x) S x, B9 BRI n g 2 BORAS RS BVREA NI EE | b R3PS i DL T
PCo)y= " pCa,) I A0 SRR AR S5 01T . SR T 7 4 A8 22 o 59

E, =-
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2.3 HEXEEE
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Fig. 1 Plots of the cumulative distribution function for the downstream water

level fitted with 3 different statistical distributions
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Fig. 2 Plots of the tail distribution function for the downstream water
level fitted with 3 different statistical distributions
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Table 1  The relative distance between the cumulative entropy and the standard cumulative entropy of different

statistical distributions for upstream and downstream water levels

distance function & &,
extreme value type I distribution 0.014 1 0.013 3
normal distribution 0.028 8 0.005 8

Lévy stable distribution 0.002 6 0.002 8
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F2 LT WERAAR RIS X B SRR A A ol BRI A 10 A X B 25

Table 2 The relative distance between the cumulative residual entropy and the standard cumulative residual

entropy of different statistical distributions for upstream and downstream water levels
distance function &3 &y
extreme value type I distribution 0.021 4 0.017 1
normal distribution 0.011 5 0.009 8
Lévy stable distribution 0.006 0 0.006 4
4 45 8
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A Cumulative Residual Entropy Method in Selection
of Random Load Distributions

YANG Yu'?, LIANG Yingjie', |CHEN Wen|

(1. Institute of Soft Matter Mechanics, College of Mechanics and Materials,
Hohai University, Nanjing 211100, P.R.China;
2. College of Science, Hohai University, Nanjing 210098, P.R.China)
( Contributed by CHEN Wen, M. AMM Editorial Board)

Abstract: A cumulative residual entropy method was proposed to select the most suitable sta-
tistical distribution for the random load based on the Lévy stable distribution. In this method,
the cumulative distribution and the tail distribution of the water level were fitted with the candi-
date distributions, and the cumulative residual entropy and the corresponding relative distances
between the estimated distribution and the real distribution were respectively calculated, where
the smaller the relative distance is, the more accurate the candidate distribution will be. The
proposed method was validated by the upstream and downstream water levels of the Yongji 2nd
sluice gate. The results show that, the Lévy stable distribution has the highest accuracy com-
pared with the normal and the extreme value type I distributions in describing the heavy tail of
the water level. The relative distances between the cumulative entropy and the cumulative resid-
ual entropy reveal that the fitting errors of the Lévy stable distribution are the smallest. Thus,
based on the Lévy stable distribution, the cumulative residual entropy method is effective in se-
lection of the distribution of the random load, which provides new ideas for the selection of
random load distributions, and helps accurately calculate the reliability of engineering struc-

tures.

Key words: Lévy stable distribution; cumulative entropy; cumulative residual entropy; random

load; reliability
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