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Abstract. In this article, several approaches are advanced towards the 
construction of bivariate Weibull models from the consideration of 
failure behaviors of the components of a two-component system. First, a 
general method of construction of bivariate life models is developed in 
the setting of random environmental effects. Some new bivariate Weibull 
models are derived as special cases and added insights are provided for 
some of the existing ones. In the course of model formulation in terms of 
the dependence structure, a new bivariate family of life distributions is 
constructed so as to incorporate both positive and negative quadrant 
dependence in the same parametric setting, and a bivariate Weibull model 
is obtained as a special case. Finally, some distributional properties are 
presented for a bivariate Weibull model derived from the consideration of 
random hazards. 
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1. Introduct ion 

The Weibull distribution is a versatile family of life distributions in 
view of its physical interpretation and its flexibility for empirical fit, and 
has been extensively applied to analysis of  life data  concerning many types 
of manufactured items. In practical applications, common handling or a 
similar environment may lead to induced dependence for the components  
of a system (of. Esary and Proschan (1970)). At present, the study of  the 
univariate Weibull model is well documented,  however, the investigation of 
bivariate/multivariate Weibull distribution is rather limited. The usefulness 
of a bivariate Weibull model can be visualized in many contexts, such as 
the times to first and second failures of a repairable device, the breakdown 
times of dual generators in a power plant, or the survival times of the 
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