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17.  . .,  . . -        -  //  -    . – 2013. – 
№1(22). – . 69-79.  20.12.2018COMPARISON OF HYPEREXPONENTIAL DISTRIBUTION AND OTHER MODELS FOR POSITIVELY DEFINED RANDOM VARIABLES  Kovalenko A.I., Smirnov S.V. Institute for the Control of Complex Systems of Russian Academy of Sciences,Samara, Russian FederationE-mail: smirnov@iccs.ruDue to the necessity of creating complex system models with a large number of possible states (for example, network-centric control systems), there is a need for qualitative and quantitative selection of a model that takes into account essential characteristics of random phenomena from the practical standpoint and is characterized by moderate computational diffi culties in application.In the article we compare various models of positively defi ned random variable with hyper exponential distribution of special Hs-type based on empirical numerical characteristics: expectation and variance. We study the log-normal, gamma, and Weibull-Gnedenko distributions. All these distributions are examined under the parameters providing a decreasing intensity of “failures” and the coeffi cient of variation being greater than one. The uniform and average metrics are considered in the space of distribution functions as quantitative estimates of the proximity of the Hs-distribution to the rest of the models. The possibility of replacing two-parameter distributions of a positively defi ned random variable by the hyperexponential Hs-distribution of a special type is shown. Estimates of the effectiveness of such an approximation for various sets of parameters and examples of its application are given. An example of calculating the stationary probability characteristics of a system with server failures is con-sidered, where the basic Weibull-Gnedenko distribution is replaced by the hyperexponential distribution of a special type.According to the criteria considered, for small coeffi cients of variation Hs-distribution has the best approximation properties in relation to the Weibull-Gnedenko distribution, for large ones - to the log-normal distribution. In general, the larger the coeffi cient of variation is, the more precisely the possibility of describing the observed random variable by the hyperexponential distribution should be tested. But in case of such approximation admissibility, the use of the hyperexponential distribution greatly simplifi es the analytical modeling of complex systems due to the splitting of states into phases, the sojourn time having exponential distributions.Keywords: model calculability, hyperexponential distribution, uniform metric, mean metric, queueing systems’ characteristicsDOI: 10.18469/ikt.2019.17.1.02 Kovalenko Anna Igorevna, Institute for the Control of Complex Systems of Russian Academy of Sciences; 61 Sadovaya Str., Samara, 443020, Russian Federation; PhD in Technical Sciences, Senior Researcher. Tel. +78463332677. E-mail: annushka199@bk.ru Smirnov Sergey Viktorovich, Institute for the Control of Complex Systems of Russian Academy of Sciences; 61 Sadovaya Str., Samara, 443020, Russian Federation; Doctor of Technical Science, Chief Researcher. Tel. +78463332770. E-mail: smirnov@iccs.ru
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