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The objective of this study was to compare the estimation methods of hazard rate function using
nonparametric estimation.  The estimation methods under consideration in this study were Actuarial Method, Kaplan-
Meier’s Method, Nelson-Aalen’s Method and Sacher’s Method. The complete data were used in this study, the
distributions of survival time were Weibull, Exponential and Rayleigh. Sample sizes were 50, 70, 100, 200, 300 and 500
respectively. The experimentations were repeated 1,000 times using Monte Carlo simulation method in each given
situation. Hazard rate function estimated at the time point from 0-65 years. And in the beginning year studied at 3
months, 6 months, 9 months and 1 year. After that they were studied each year for 65 years. The mean absolute
percentage errors (MAPE) were used as a criterion to compare the estimated hazard rate function. The lowest MAPE
indicated the most efficient estimation method.

The results of the study are as follows:
For Weibull and Rayleigh distributions, and any sample sizes. The MAPE of Actuarial and Sacher’s
Methods are the lowest and the MAPE of all four methods will be decrease while sample sizes are increase.

For Exponential distribution, it is found that

1. Sample sizes are 50 - 70
11 During 0-10 years. The best estimation methods are Actuarial and Sacher’s Methods.
1.2 During 11-50 years, The best estimationmethod is Kaplan-Meier’s Method.
1.3 During 51-65 years, The best estimationmethod is Nelson-Aalen’s Method.

2. Sample sizes are 100 - 200
2.1 During 0-28 years, The best estimation methods are Actuarial and Sacher’s Methods.
2.2 During 29 - 50 years, The best estimationmethod is Kaplan-Meier’s Method.
2.3 During 51-65 years, The best estimationmethod is Nelson-Aalen’s Method.

3. Sample sizes are 300 - 500
31 During 0 - 33 years. The best estimationmethods are Actuarial and Sacher’s Methods.
3.2 During 34 - 65 years. The best estimationmethod is Nclson-Aalen’s Method.
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