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The Optimal Parameters of Prior Distribution

for Bayes’ Estimator of Poisson Mean

Wararit Panichkitkosolkul*

ABSTRACT

The objective of this research is to find the optimal parameters of prior
distribution for Bayes’ estimator of poisson mean. The poisson mean is denoted by
parameter A and its value is given to be an integer from 1 to 10. The prior distribution
of A is assumed to be a gamma distribution with o and 3 parameters. The possibility
of o and B values vary from 0.1 to 5.0 which increase by 0.1. This research used the
Monte Carlo simulation method by varying the sample sizes from 10, 20, 30, 40, and
50. In each condition, the simulation was repeated 10,000 times and each time the
estimate of parameter was compared to its true value. Then the mean squared error
(MSE) of the Bayes estimator were calculated and used to indicate the suitable
parameters. The lowest of MSE represents the optimal value. The finding of this study
can be concluded as that the optimal values of o and [ are their values that provide
of} closed to the A parameter. The o value is always higher than the B value.
Generally, the o lies between 4.0 and 5.0. Moreover, MSE is inversely proportional to

sample size.
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AN 1 AMNTeed o uaz B AA1 MSE a1l e 2 dual uunauammnimes A

HAZVUIANIDEY

4.9 0.2

10 0.04298 4.7 0.2 0.04462
20 4.9 0.2 0.03149 4.8 0.2 0.03169
1 30 5.0 0.2 0.02387 4.6 0.2 0.02426
40 4.7 0.2 0.01916 5.0 0.2 0.01935
50 4.8 0.2 0.01614 4.2 0.2 0.01631
10 4.6 0.4 0.12617 4.4 0.4 0.12798
20 4.9 0.4 0.07797 4.7 0.4 0.07837
2 30 4.9 0.4 0.05605 5.0 0.3 0.05634
40 4.8 0.4 0.04306 4.4 0.4 0.04329
50 4.1 0.4 0.03545 4.6 0.5 0.03576
10 5.0 0.5 0.21237 4.6 0.5 0.21839
20 5.0 0.5 0.12614 4.2 0.6 0.12687
3 30 4.8 0.5 0.08840 4.2 0.5 0.08846
40 4.8 0.6 0.06662 4.4 0.6 0.06754
50 4.7 0.6 0.05475 4.2 0.5 0.05486
10 5.0 0.7 0.30824 4.6 0.8 0.30849
20 5.0 0.8 0.17252 4.8 0.8 0.17373
4 30 4.2 0.8 0.12070 5.0 0.8 0.12077
40 4.5 0.8 0.09116 4.9 0.7 0.09138
50 4.2 0.9 0.07398 4.8 0.7 0.07438
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4.8 0.8

10 0.40097 4.7 0.8 0.40311
20 5.0 0.8 0.21998 4.0 1.0 0.22180
5 30 4.6 0.9 0.15034 4.2 1.0 0.15091
40 5.0 0.8 0.11452 5.0 0.9 0.11518
50 3.8 1.0 0.09276 4.9 0.8 0.09304
10 5.0 0.9 0.49804 5.0 1.0 0.50192
20 5.0 1.2 0.26672 4.7 1.2 0.26824
6 30 5.0 1.1 0.18204 4.0 1.7 0.18281
40 3.9 1.0 0.13942 4.8 0.9 0.14025
50 4.5 1.0 0.11269 3.9 1.8 0.11308
10 4.3 1.3 0.58850 5.0 1.2 0.58970
20 4.8 1.1 0.30950 4.4 1.3 0.31843
7 30 4.1 1.4 0.21500 4.1 1.7 0.21596
40 5.0 1.2 0.16163 4.0 1.5 0.16378
50 4.8 1.1 0.13078 4.5 1.1 0.13175
10 5.0 1.6 0.68960 4.7 1.5 0.69380
20 4.5 1.4 0.36164 3.8 1.7 0.36551
8 30 4.1 1.5 0.24798 4.8 1.6 0.24799
40 4.9 1.3 0.18785 3.9 2o 0.18818
50 4.6 1.5 0.15084 3.5 2.5 0.15094
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M54 1 (69)

4.9 1.6

10 0.77340 4.3 1.8 0.78720
20 4.0 1.7 0.41225 4.8 1.4 0.41241
9 30 3.8 1.8 0.28003 4.2 1.9 0.28079
40 3.9 2.2 0.21214 4.2 2.0 0.21287
50 4.1 1.9 0.16897 3.7 1.5 0.17045
10 5.0 1.5 0.87990 4.9 2.0 0.88010
20 4.7 1.7 0.46140 5.0 1.8 0.46200
10 30 5.0 118 0.31055 4.9 1.7 0.31150
40 4.9 2.0 0.23311 2.5 3.6 0.23491
50 3.3 2.2 0.18836 4.6 1.4 0.18909
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1 [4.7, 5.0] 0.2
2 [4.1, 4.9] 0.4
3 [4.7, 5.0] [0.5, 0.6]

4 [4.2, 5.0] [0.7, 0.9]
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5 [3.8, 5.0]
6 [3.9, 5.0]
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