The piecewise power-law model
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Model definition Maximum likelihood estimator Maximum likelihood estimators under random censoring

The survival function of the standard power-law distribution is given by The likelihood function related to the model is given by In the presence random censoring the bias-corrected maximum likelihood estimators are
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Due to the simple form of the power-law, we easily extend the model for k change-points getting i i \z:xie[xz}_w,x(ﬁ (h—1)

the piecewise power-law (pwplaw), which survival function can be represented by the following (8)
expression The maximum likelihood estimators (MLEs) of the k parameters are /
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Under regularity conditions, @ — N(«, I™1), where I~1 is the Fisher matrix with elements
k a1 . —0y We will present the performance of the MLE under 50% of censored data using 10.000 replicates
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- J - / Table 2. Simulation study for three parameters, in parentheses are the results without the bias correction.
Figures 1 drawn different cases for the density and survival of the pwplaw distribution.
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Figure 1. Survival (a), and density (b) functions with three changes points: o — 1, % — 3, 1% — 5. We consider the data organized by [4], which was obtained from De Imperatoribus Romanis.
We will present the performance of 10.000 replicates, using z7 = 1.2, 25 = 2, 25 = 3.
Properties Table 1. Simulation study for three parameters, in parentheses are the results without the bias correction. —— Kaplan-Meier
— Power-law
We can to obtain a recursive expression for the r-th moment of this model Elue;jmzz Cetimators Riac nRMé%O cp Riac ”RMEOEOO cp -
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4,  0.235(0.236) 0.294(0.296) 0.940 (0.951)/0.102 (0.104) 0.128 (0.131) 0.952 (0.948) Figure 2. Power-law survivor function of Roman emperors. Source: [3]
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