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Improving the Confidence Intervals for Parameter Estimation of Poisson Distribution.
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Abstract

The purpose of this study'is to propose an improving the confidence intervals for parameter estimation of the
Poisson distribution’based, on the asymptotic t-distribution by studying how to construct the confidence intervals
from the Score method, the Wald with continuity correction method and the variances stabilizing methods, then
compare the coverage probabilities estimation and the average widths estimation between the 3 confidence
intervals. The comparisons were done using 10,000 random samples from the asymptotic t-distribution with
sample sizes (n) of 10, 15, 30, 50 and 100 while values of parameter (A) of 1, 1.5, 3 and 5 are chosen, all of which
are considered at 95% confidence interval. It is shown that confidence intervals generated with the Score method

have coverage probabilities close to 95% confidence interval and have shortest average widths in all situations.

Keywords : confidence interval, Poisson Distribution, Coverage Probability, Expected Width of Confidence Interval
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A . Coverage Probability Expected Width of Confidence Interval
S WCC VS tSC tWCC tVsS S WCC VS tSC tWCC tVsS
10 | 0.9886 | 0.9681 | 0.9818 | 0.9285 | 0.9862 | 0.9818 | 1.6545 [ 1.4708 | 1.4191 | 1.2339 | 1.5327 | 1.4658
15 0.9827 1 0.9811 | 0.9731 | 0.9580 | 0.9811 | 0.9868 | 1.2742 | 1.2145 | 1.1506 | 1.0110 | 1.2365 | 1.1913
1 30 | 0.9758 ] 0.9841 [ 0.9790 | 0.9565 | 0.9841 [ 0.9790 | 0.8341 | 0.8620 | 0.8201 | 0.6994 | 0.8697 | 0.8289
50 0.9710 ] 0.9844 | 0.9813 | 0.9560 | 0.9844 | 0.9813 | 0.6182 | 0.6680 | 0.6372 | 0.5369 | 0.6716 | 0.6413
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10 [ 0.9787 | 0.9731 | 0.9689 | 0.9544 | 0.9770 | 0.9689 [ 1.9062 | 1.7031 | 1.6395\| 1.5124 | 1.7511 | 1.6830
15 0.9726 | 0.9699 | 0.9607 | 0.9514 | 0.9699 | 0.9782 | 1.4810 | 1.3892 | 1.3297 | 1.2147 | 1.4105 | 1.3761
1.5 30 | 0.9762 [ 0.9762 | 0.9682 | 0.9485 [ 0.9762 | 0.9682 | 0.9890.| 0.9878"( 0.9474 | 0.8433 | 0.9953 [ 0.9556
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100 | 0.9585]0.9604 [.0.9589 | 0.9535| 0.9604 | 0.9589*| 0.878 | 0.883 | 0.8715| 0.8369 | 0.8839 | 0.8724
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