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RELIABILITY ANALYSIS USING COPULA
FOR NETWORK SYSTEM WITH CASCADING FAILURES
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In this study, we try to investigate whether copula models contribute to the good reliability
estimation for multi-component systems in some dependent environment. We assume that a
failure occurs on the one component of multi-components, and the surviving component’s hazard
rate switches to the worse. Specifically, we consider the 2-component parallel system and the
5-component network system. Also we presume that we can obtain the complete data sets
consist of failure occurrence time of each component. We estimate reliability function by the
copula models and the traditional methods based on computer simulation, and compare these

performances.
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No | Ar(t) | Aa(t) | As(t) | Aa(t) | td SSE mc SSE nc SSE
1 1 t 2t 3t 150.0141 | 150.0141 | 148.6113
2 1 3t 6t 9t 196.4564 | 196.4560 | 147.0158
3 2 t 2t 3t 68.3800 68.3800 79.8826
4 2 3t 6t ot 118.8058 | 118.8058 | 92.1506
5 t 2t 4t 6t 128.8188 | 128.8188 | 172.0344
6 t 3t 6t ot 141.5126 | 141.5125 | 127.0972
7 t 4t 8t 12t | 177.2328 | 177.2328 | 178.5158
8 2t 3t 5t Tt 134.8641 | 134.8641 | 180.7745
9 2t 6t 8t 10t | 132.9294 | 132.9294 | 94.7706
10 | 2t ot 11t | 13t 71.0065 71.0065 89.6148
11 t 12 12 2t2 74.4536 74.4536 48.1754
12 t 2t2 32 4¢2 | 193.6730 | 193.6727 | 199.5436
13 t 4¢2 6t2 8t2 | 141.9287 | 141.9139 | 141.0973
All 1730.0760 | 1730.0602 | 1699.2839
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