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Reliability and Availability by 

stochastic modelling techniques 

considering continuously the 

statistical quality of the initial 

data

Modelling and Simulation by stochastic 

modelling techniques

With the help of stochastic modelling

techniques, it is possible to model complex,

technical systems or plants and to predict or

demonstrate their reliability and availability.

Advanced methods, such as high-level Petri

nets, enable to establish a close-to-reality

system model almost without restrictions.

Thus, various system, operation and

maintenance aspects as well as operational

costs can be modelled, so that complex

systems can be analyzed and optimizations

regarding time and costs can be derived.

Uncertainties in the input data –

confidence intervals

Current approaches allow only the

consideration of mean-valued function

curves, e.g. the failure behavior given as a

Weibull distribution. However, these input

data are determined on the based of limited

samples with mostly small sizes. For

instance, failure times of a lifetime test are

evaluated and the corresponding

distribution is estimated. Thus, the input

data contain a certain statistical uncertainty,

which can be captured by a confidence

interval, but which is not considered in

current methods.

Bootstrap Monte Carlo simulation 

(BMCS)

The bootstrap Monte Carlo simulation

enables the continuously integration of the

statistical quality of the input data into the

simulation and analysis of reliability and

availability. The uncertainty due to the

limited information of the input data can thus

be captured and a confidence interval can

be determined for the analysis parameters.

This increases the expressiveness of the

results significantly and avoids false

decisions.

Thus, the BMCS provides the sufficient

basis to connect the expressiveness of

confidence intervals with the performance of

stochastic modelling techniques. Further-

more, a software tool allows the practice-

oriented and generally valid application of

the BMCS.

Bootstrap Monte Carlo simulation and 

BMCS-Tool

frank.mueller@ima.uni-stuttgart.de

Institute of Machine Components

Reliability Department

Pfaffenwaldring 9, D-70569 Stuttgart, Germany

Input data

Bootstrapping

Monte Carlo simulation

Statistical evaluation

Analysis parameter with
a confidence interval 

Project 405325157


