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Abstract

To estimate the reliability of a large and complex network with a small variance, we
propose two dynamic Monte Carlo sampling methods: the sequential minimal cut set
(SMCS) and the sequential minimal path set (SMPS) methods. These methods do not
require all minimal cut sets or path sets to be given in advance and do not simulate all
arcs at each trial, which can decrease the variance of network reliability. Based on the
proposed methods, we develop the importance sampling estimators, the total hazard (or
safety) estimator and the hazard (or safety) importance sampling estimator, and compare
the performance of these simulation estimators. It is found that these estimators can
significantly reduce the variance of the raw simulation estimator and the usual importance
sampling estimator. Especially, the SMCS algorithm is very effective in case that the
failure probabilities of arcs are low. On the contrary, the SMPS algorithm is effective in
case that the success probabilities of arcs are low.
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