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Early warning of warehousing risk for cruise ship construction projects

ZHENG Lingyao, WANG Haiyan, CAO Jie
( Wuhan University of Technology, Wuhan, 430063, China)

Abstract: The warehousing Risk index system is built. The index system is composed of 4 first level indexes and 12 second
level indexes. The compound risk index is calculated with a multi-objective linear weighting function. The early warning
model is built based on GM (1,1) power model. Fourier series and fuzzy Markov chain is introduced into the model. The
levels of warning and corresponding thresholds are defined. One particular case of cruise construction project is examined
with the model. The result is compared to those from ordinary GM (1,1) model and GM (1,1) power model. The
accuracy achieved by the developed model is within —0.013 6 and 0.016 1, better than the latter two models do. The
consistency is better, too.
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Tab.1 Risk early warning indicators of cruise construction materials storage
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Tab.2 Thresholds of various indicators for risk early

warning of cruise ship outfitting materials storage
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Tab.3 Risk warning level of cruise ship construction

outfitting materials storage
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Tab.4 Index weight and data dimensionless of cruise ship outfitting materials
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- 0.204 U42 0.276 0.567 0.458 0.700 0.783 0.823 0.617
’ U43 0.174 0.523 0.535 0.219 0 0.059 0.495
U44 0.246 0.550 0.450 0.650 0.700 0.750 0.600
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Fig.2  Relationship between o, and u 0.40L% s . L b )
" — - GM(1, 1) — {8 B M-8 — B0 T /R B R BE TR
N N 2 e 1] = B T
N 8 =Rl NI o
A5 AT L (ks ) FH 5 AR T % 22 EL AR Fig.3 Model prediction results in the text
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Tab.5 Comparison of risk prediction results of cruise ship construction outfitting materials storage
) o GM(1,1) GM(1,1)% T
B A SbRLfE T o
o L AA W2 o LA w2 T L A4 W2
2020. 08 0.408 0 0.4080 0 0. 408 0 0.408 0 0
2020.09 0.5320 0.498 6 -0.033 4 0.502 9 -0.029 1 0.5318 -0.000 2
2020. 10 0.496 0 0.5030 0.007 0 0.497 5 0.001 5 0.491 7 -0.004 3
UEREN
2020. 11 0.453 0 0.507 4 0.054 4 0.498 0 0.0450 0.4573 0.004 3
2020. 12 0.5100 0.5118 0.001 8 0.498 4 -0.0116 0.510 2 0.000 2
2021.01 0.546 0 0.516 2 -0.029 8 0.498 9 -0.047 1 0.5324 -0.013 6
2021.02 0.519 6 0.520 8 0.002 3 0.499 3 -0.040 7 0.528 1 0.016 1
MR AEAS 2021.03 0.488 3 0.5253 0.070 4 0.499 8 0.0230 0.494 0 0.0115
2021.04 0.473 6 0.529 9 0.106 2 0.500 2 0.053 2 0.464 3 -0.0200
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