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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.
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KarAINNSITNDS A NSEAUANUTDIUY 95%

A . Coverage Probability Expected Width of Confidence Interval
S WCC VS tSC twCC tVS S WCC VS tSC tWCC WA
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 1 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
100 | 0.9656 | 0.9844 [ 0.9786 | 0.9451 | 0.9844 | 0.9813 | 0.4176 | 0.4726 | 0.4496 | 0.3733 | 0.4739 | 0.4524
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
50 0.9687 | 0.9758 | 0.9749 | 0.9536 | 0.9758 | 0.9779 | 0.7369 | 0.7652 | 0.7393 | 0.6535 | 0.7687 | 0.7457
100 | 0.9700 | 0.9750 | 0.9703 | 0.9528 | 0.9750 | 0.9703 | 0.5046 | 0.5407 | 0.5208 | 0.4596 | 0.5419 | 0.5221
10 0.9748 | 0.9572 | 0.9648 | 0.9572 | 0.9572 | 0.9648 | 2.4999 | 2.2219 | 2.1927 | 2.0990 | 2.2553 | 2.2285
15 0.9769 | 0.9652 | 0.9549 | 0.9497 | 0.9652 | 0.9701 | 1.9792 | 1.8280 | 1.7730 | 1.6892 | 1.8462 | 1.8200
3 30 0.9701 | 0.9701 [ 0.9627 | 0.9490 | 0.9701 | 0.9627 | 1.3332 | 1.2991 | 1.2650 | 1.1851 | 1.3056 | 1.2717
50 0.9672 | 0.9641 | 0.9604 | 0.9505| 0.9641 | 0.9604 | 1.0066 | 1.0003 | 0.9783 | 0.9172| 1.0033 | 0.9814
100 | 0.9614 | 0.9649 | 0.9609 | 0.9479 | 0.9649 [ 0.9638 [ 0.6910 | 0.7077 | 0.6918 | 0.6449 | 0.7088 | 0.6951
10 0.9707 | 0.9541 | 0.9606 | 0.9541 | 0.9541 | 0.9606 | 3.0893 | 2.7759 | 2.7568 | 2.6789 | 2.8039 | 2.7861
15 0.9697 | 0.9549 | 0.9599 | 0.9549 | 0.9632 | 0.9599 | 2.4585| 2.2685 | 2.2514 | 2.1805| 2.3016 | 2.2673
5 30 0.9663 | 0.9593 | 0.9526 | 0.9514 | 0.9593| 0.9574| 1.6754 | 1.6108 | 1.5804 | 1.5295] 1.6162| 1.5933
50 0.9619 ] 0.9601 | 0.9603 [ 0.9538  0.9601 | 0.9603 | 1.2692| 1.2487 | 1.2342 | 1.1857 | 1.2512| 1.2368
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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