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The aim of this study is to calculate the survival function associated to bladder 
carcinoma considering two absorbing (terminating) events. For this purpose we consider 
the study of the sum of two independent  phase–type (PH) distributed variables, each of 
them being associated with a Markovian process with one absorbing state. We calculate 
the distribution function of the sum of these two variables resulting a new PH–
distributed function of higher order. As the order increases in the new function the 
exponential function of a block upper triangular matrix is calculated in terms of its 
respective blocks to reduce the dimension of the problem. For this we make use of the 
Fréchet derivative, the Kronecker matrix form as well as the Kronecker product and the 
exterior sum. We then study the Markov process associated with the sum variable and 
this new distribution function. In a second step and in order to address potencial 
computational problems two approximations to the distribution function are calculated. 
Finally, all the obtained results are applied to a numerical example of bladder carcinoma 
data in survival analysis. 
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