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Abstract

The objective of this research is to compare the efficiencies of 95% confidence intervals of
five Methods-Wald method, score method, rigorous formula method, Jeffreys method and
generalized score method—for a binomial proportion parameter. The criteria for a performance
comparison in this study are the coverage probability and the average width of the confidence
interval. Monte Carlo simulation is conducted for dataset in the form of binomial distribution with
parameters of n and p. The studied factors consist of the three groups of sample size (n) as
follows: the small sample size which is n = 10 and 15, the medium sample size which is n = 30
and 50, and the large sample size which is n = 100 and 500. In addition, the proportion parameter
p is defined at 0.05, 0.10, 0.30, 050, 0.70 and 0.90. There are 2,000 repetitions for each situation.
The conclusions of this research are as follows: The Jeffreys method tends to have a good
performance for almost all situations except the parameter p is equal to 0.5 and almost all levels
of the sample size n. In this excepted situations, the score method tends to have a good
performance. The average width of the generalized score method seems to have no difference
from this of the score method, but the coverage probability of the generalized score method
seems better. Furthermore, the Wald method seems to have a good performance for a large

sample size n which is greater than 100 and the parameter p is equal to 0.10 or 0.90.

Keywords: confidence interval estimation; binomial proportion parameter; confidence coefficient;

average width of the confidence interval
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0.1 0.6725 0.9325 0.9990* 0.9890* 0.989*
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0.7 0.8530 0.9295 0.9990* 0.9295 0.9295
0.9 0.6725 0.9325 0.9990* 0.9890* 0.989*
0.05 0.5495 0.9675* 1* 0.9675* 0.9675*
0.1 0.8090 0.9430* 0.9990* 0.9890* 0.943*
0.3 0.9550* 0.9175 0.9945* 0.9550* 0.9835%
P 0.5 0.8910 0.9695* 0.9955* 0.9695* 0.9695*
0.7 0.9550* 0.9175 0.9945* 0.9550* 0.9835*
0.9 0.8090 0.9430* 0.9990* 0.9890* 0.943*
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0.9 0.8295 0.9745* 0.9990* 0.9385 0.9745*
0.05 0.9305 0.9645* 0.9980* 0.8970 0.9645%
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>0 0.5 0.9415 0.9415 0.9965* 0.9415 0.972*
0.7 0.9405 0.9605* 0.9975* 0.9605* 0.9605*
0.9 0.8895 0.9715* 0.9950* 0.9445* 0.9715*
0.05 0.8875 0.968* 0.9950* 0.9400 0.968*
0.1 0.9440* 0.9420* 0.9985* 0.9605* 0.942*
0.3 0.9545* 0.9445* 0.9945* 0.9545* 0.9665*
100 0.5 0.9470* 0.9470* 0.9965* 0.9470* 0.947*
0.7 0.9545* 0.9445* 0.9945* 0.9545* 0.9665*
0.9 0.9440* 0.9420* 0.9985* 0.9605* 0.942*
0.05 0.9220 0.9510* 0.9955* 0.9510* 0.951*
0.1 0.9385 0.9575* 0.9955* 0.9485* 0.9575*
0.3 0.9505* 0.9565* 0.9965* 0.9505* 0.9565*
200 0.5 0.9465* 0.9465* 0.996* 0.9465* 0.9465*
0.7 0.9510* 0.9565* 0.9955* 0.9510* 0.9565*
0.9 0.9495* 0.9575* 0.9950* 0.9480* 0.9575*
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n p Wald Score Rigorous Jeffreys GScore
0.05 - - 0.4475 0.2879** 0.3647
0.1 == = 0.5149 0.3491** 0.4054
0.3 - - 0.6720%* -- -
10 0.5 - 0.5075** 0.7169 0.5283 0.5313
0.7 - - 0.6720%* -- -
0.9 - - 0.5149 0.3491** 0.4054
0.05 - 0.2606 0.3543 0.2282** 0.2859
0.1 - 0.3059 0.4218 0.2875** 0.3278
0.3 0.4463 - 0.5758 0.4189** 0.4267
= 0.5 - 0.4395%* 0.6178 0.4539 0.4544
0.7 0.4463 - 0.5758 0.4189** 0.4267
0.9 - 0.3059 0.4218 0.2875** 0.3278
0.05 - - 0.2370 0.1566** 0.1861
0.1 - 0.2166** 0.2987 -- 0.2262
0.3 0.3225 - 0.4294 0.3117** 0.3144
%0 0.5 0.3520 0.3321%** 0.4639 0.3386 0.3382
0.7 0.3225 - 0.4294 0.3117* 0.3144
0.9 - 0.2166** 0.2987 - 0.2262
0.05 - 0.1300** 0.1778 - 0.1364
0.1 - 0.1676 0.2315 0.1631** 0.1725
0.3 - 0.2445** 0.3402 0.2465 0.2478
>0 0.5 - - 0.3687 -- 0.2678**
0.7 - 0.2445** 0.3402 0.2465 0.2478
0.9 - 0.1676 0.2315 0.1631** 0.1725
0.05 - 0.0890** 0.1224 - 0.0915
0.1 0.1166** 0.1183 0.1636 0.1166** 0.1202
0.3 0.1789 0.1762** 0.2447 0.1770 0.1775
100 0.5 0.1951 0.1914%** 0.2660 0.1927 0.1926
0.7 0.1789 0.1762** 0.2447 0.1770 0.1775
0.9 0.1166** 0.1183 0.1636 0.1166** 0.1202
0.05 - 0.0385 0.0532 0.0381** 0.0387
0.1 - 0.0526 0.0729 0.0524** 0.0528
0.3 0.0802 0.0800** 0.1109 0.0801 0.0801
200 0.5 0.0876 0.0872** 0.1210 0.0874 0.0873
0.7 0.0802 0.0800%** 0.1109 0.0801 0.0801
0.9 0.0524** 0.0526 0.0729 0.0524** 0.0528
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