Appendix A
Estimation of Parametersin Weibull Proportional I ntensity M odel

For continuous intensity nonhomogeneous Poisson processes, Cox and Lewis (1966)
defined the probability, starting from time t;, given that there has been no failure from
timet; to time tj.4, of the next failure in the interval (tj+1, tj+1 + Dt) as
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where | (1) isthe intensity function of the process.
Thus, the total likelihood is expressed as:
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where t; is the jth failure. The last term in this expression represents the likelihood of no
failure from the time of the last repair, at timet,, until censoring time tn+1. Therefore, the

likelihood function is expressed as
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Considering the structure of proportional intensity model the likelihood becomes
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Thus, the Iog likelihood function is
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Using the relationship above, we obtain
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(A.5)
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where n is the total number of failures observed.
Optima values of b, h and the covariate coefficients g can be found using the
Newton-Raphson agorithm, in which the (m+1)th iteration is given by

where G™ repr@ents the matrlx of the second-order partial derivatives of I(b,h,g) with
respect to b, h and g g™ is the vector of first-order partial derivatives of I(b,h,g) with
respect to b,h and g.

The first-order derivatives of | are, noting
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asfollows:
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where zy is the value of the kth covariate observed at jth failure.
The second-order derivatives are derived as follows:
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