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Abstract

The objective of this study is to compare six interval estimation methods for the exponential
population mean; the methods are Wald method, Score method, Adjusted Wald method, Bayes’ method,
Bootstrap Score method and Bootstrap Bayes’ method. The comparison criteria are based on the coverage
probability and the average length of the confidence intervals. The study is performed using sample sizes (Nn)
equal to 5, 10, 25, 50 and 100 whereas population means () are 1, 5, 10, 20, and 30, 95% confidence level is
used. For Bayes’ method and Bootstrap Bayes’ method using gamma(0.5,2) gamma(0.5,3) gamma(l,1) and
gamma(1,2) as prior distributions. The data are generated through Monte Carlo simulation technique and for
each case the simulation is repeated 1,000 times. Results of the research are as follows:

For small sample size (N <50), the method that has smallest average length confidence interval
among the methods that have coverage probabilities not lower than the given confidence coefficient are as
follows: when sample size equal to 5, the methods are Bayes’ method using gamma(0.5,3) as prior distribution
and Bootstrap Bayes’ method using gamma(0.5,3) and gamma(1,2) as prior distributions. When sample size
equal to 10, the methods are Bayes’ method using gamma(0.5,3) as prior distribution and Bootstrap Bayes’
method except when prior distribution is gamma(0.5,2). When sample size equal to 25, the methods are Bayes’
method and Bootstrap Bayes’ method using gamma(1,2) as prior distribution.

For large sample size (N> 50) , all methods have the coverage probabilities not lower than the given
confidence coefficient but Wald method has the smallest average length confidence interval for all population

means.

Keywords: exponential distribution, confidence interval, coverage probability, average length, population

mean, wald method, score method, adjusted wald method, Bayes’ method, bootstrap resampling.
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n | g Imsdszanam
W S AW Bl B2 B3 B4 BS BBl | BB2 BB3 BB4
1 | 0872 | 0.953 | 1.000 | 0.961 | 0.957 | 0.965 | 0.956 | 0.955 | 0.959 | 0.956 | 0.963 | 0.954
5 | 0860 | 0.954 | 1.000 | 0.941 | 0.940 | 0.934 | 0.925 | 0.954 | 0.941 | 0.940 | 0.926 | 0.921
5 | 10 | 0.877 | 0.966 | 1.000 | 0.943 | 0.941 | 0.923 | 0.920 | 0.966 | 0.947 | 0.945 | 0923 | 0.919
20 | 0.872 | 0.955 | 1.000 | 0.940 | 0.940 | 0.928 | 0.927 | 0.954 | 0.941 | 0.939 | 0927 | 0.924
30 | 0.866 | 0.950 | 1.000 | 0.941 | 0.942 | 0.921 | 0919 | 0.949 | 0.943 | 0.942 | 0919 | 0.917
1| 0899 | 0.953 | 0.997 | 0.953 | 0.952 | 0.956 | 0.950 | 0.954 | 0.954 | 0.954 | 0.958 | 0.949
5 | 0919 | 0.955 | 0.999 | 0.946 | 0.945 | 0.947 | 0.946 | 0.954 | 0.944 | 0.943 | 0.946 | 0.943
10 | 10 | 0901 | 0.95¢4 | 0.999 | 0.950 | 0.949 | 0.934 | 0.932 | 0.954 | 0.948 | 0.948 | 0.939 | 0.935
20 | 0.919 | 0.960 | 0.997 | 0.942 | 0.942 | 0.939 | 0.939 | 0.958 | 0.944 | 0.944 | 0938 | 0.937
30 | 0.905 | 0.946 | 0.996 | 0.941 | 0.940 | 0.929 | 0.927 | 0.946 | 0.942 | 0.942 | 0928 | 0.927
1 | 0928 | 0.964 | 0.974 | 0.960 | 0.958 | 0.963 | 0.956 | 0.964 | 0.961 | 0.956 | 0.964 | 0.954
5 10925 | 0.949 | 0.976 | 0.950 | 0.949 | 0.945 | 0.942 | 0.944 | 0.950 | 0.950 | 0.946 | 0.944
25 | 10 | 0.927 | 0.942 | 0.971 | 0.946 | 0.945 | 0.940 | 0.938 | 0.942 | 0.940 | 0.940 | 0.941 | 0.941
20 | 0.926 | 0.956 | 0.981 | 0.950 | 0.949 | 0.944 | 0.944 | 0.955 | 0.946 | 0.946 | 0.946 | 0.945
30 | 0.937 | 0.948 | 0.967 | 0.947 | 0.947 | 0.942 | 0.941 | 0.948 | 0.947 | 0.947 | 0.940 | 0.939
1| 0.939 | 0.950 | 0.960 | 0.948 | 0.946 | 0.948 | 0.945 | 0.946 | 0.946 | 0.947 | 0.949 | 0.946
5 | 0.947 | 0.954 | 0.967 | 0.955 | 0.955 | 0.953 | 0.95¢ | 0.957 | 0.958 | 0.956 | 0.953 | 0.953
50 | 10 | 0.944 | 0.957 | 0.965 | 0.950 | 0.950 | 0.948 | 0.948 | 0.948 | 0.945 | 0.946 | 0.950 | 0.951
20 | 0.946 | 0.952 | 0.964 | 0.951 | 0.951 | 0.952 | 0.952 | 0.950 | 0.949 | 0.949 | 0.953 | 0.953
30 | 0.943 | 0.956 | 0.963 | 0.951 | 0.951 | 0.946 | 0.947 | 0.958 | 0.949 | 0.949 | 0.948 | 0.947
1 | 0.945 | 0.950 | 0.956 | 0.948 | 0.946 | 0.948 | 0.946 | 0.951 | 0.946 | 0.945 | 0.946 | 0.947
5 | 0.945 | 0.954 | 0.958 | 0.950 | 0.950 | 0.948 | 0.948 | 0.951 | 0.950 | 0.950 | 0.949 | 0.949
100 | 10 | 0.943 | 0.947 | 0.952 | 0.947 | 0.947 | 0.947 | 0.947 | 0.945 | 0.948 | 0.948 | 0.947 | 0.947
20 | 0.941 | 0.949 | 0.952 | 0.949 | 0.949 | 0.947 | 0.947 | 0.947 | 0.948 | 0.948 | 0.948 | 0.948
30 | 0.946 | 0.954 | 0.957 | 0.957 | 0.957 | 0.955 | 0.955 | 0.957 | 0.954 | 0.954 | 0.951 | 0.952
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n | g FEmsdszanam
W S AW Bl B2 B3 B4 BS BBL | BB2 BB3 | BB4
1 - 77386 | 160766 | 2.4304 | 2.3583 | 22528 | 2.0686 | 7.7352 | 2.4295 | 23573 | 22520 | 2.0678
5 - 1377723 | 784699 | 11.0229 | 10.9507 - - 37.8101 | 11.0337 | 10.9615 - -
s |10 - | 747744 [1553396 | 21.6090 | 21.5368 - - 74.6897 | 21.5847 | 21.5126 - -
20 - 1153.9247 [319.7698 | 44.2534 | 44.1812 - - | 153.9680| 44.2658 | 44.1937 - -
30 - |233.6863 |485.4700 | 67.0727 | 67.0006 - - | 233.5330| 67.0289 | 66.9567 - -
1 - 20028 | 25521 | 1.4435 | 14204 | 13987 | 13349 | 2.0022 | 1.4430 | 1.4200 | 1.3983 | 1.3345
5 - 1101955 | 129919 | 7.0656 | 7.0426 | 6.5979 | 6.5341 | 10.1880| 7.0605 | 7.0375 | 6.5932 | 6.5293
10 | 10 - 1201996 | 257398 | 13.9309 | 13.9078 - - 20.1919 | 13.9255 | 13.9025 | 12.9417| -
20 - | 407412 | 519152 | 28.0272 | 28.0042 | 25.9826 | 25.9187 | 40.7365 | 28.0241 | 28.0010 - -
30 - | 602835 | 76.8174 | 41.4380 | 41.4149 - - 60.3310 | 41.4706 | 41.4475 - -
1 - 09206 | 1.0007 | 0.8306 | 0.8251 | 0.8215 | 0.8056 | 0.9204 | 0.8304 | 0.8249 | 0.8213 | 0.8054
5 - 4.6694 | 5.0756 | 4.1458 | 4.1403 | 4.0369 | 40210 | 4.6695 | 4.1460 | 4.1405 | 4.0371 | 4.0212
25 | 10 - 93396 | 10.1520 | 82759 | 82705 | 8.0428 | - 93442 | 82801 | 82746 | 8.0468 | 8.0309
20 - | 186235 | 202436 | 16.4863 | 16.4809 | 16.0061 | 15.9902 | 18.6347 | 16.4962 | 16.4908 | 16.0157| 15.9998
30 - 279717 | 304050 | 24.7535 | 24.7480 | 24.0244 | 24.0085 | 27.9856 | 24.7658 | 24.7604 | 24.0364 | 24.0205
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1 | 05531 | 05992 | 06236 | 0.5711 | 05693 | 0.5681 | 0.5626 | 0.5991 | 0.5711 | 0.5692 | 0.5681 | 0.5625
5 | 27955 | 3.0281 | 3.1516 | 2.8636 | 2.8617 | 2.8261 |2.8205 | 3.0268 |2.8623 | 2.8604 | 2.8248 | 2.8193
50 | 10 | 55199 | 59793 | 62232 | 5.6488 | 5.6469 | 5.5695 | 55639 | 5.9791 | 5.6486 | 5.6467 | 5.5693 | 5.5637
20 |17.1054 | 12,0207 | 12,5202 | 113591 | 11.3572 | 11.1939 |11.1883 | 12.0338 |11.3630 | 11.3611 | 11.1978] 11.1922
30 |16.6560 | 18.0422 | 187779 | 17.0335 | 17.0316 | 16.7831 |16.7775 | 18.0440 |17.0353 | 17.0334 | 16.7848 | 16.7793
1 | 0395 | 04061 | 04141 | 03968 | 03962 | 0.3958 | 03938 | 0.4062 | 03969 | 03963 | 0.3959 | 0.3940
5 | 19707 | 20494 | 2.0900 | 19946 | 1.9940 | 1.9816 | 1.9796 | 2.0496 | 1.9948 | 1.9942 | 1.9818 | 1.9798
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30 |12.7617 | 122315 | 124735 | 11.8945 | 11.8939 | 11.8072 |11.8052 | 122298 |11.8929 | 11.8922 | 11.8056 | 11.8036
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