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Table 1 a and b for minimum confidence interval of exponentially distributed parameter A
Y Y Y
n n n
0.90 0.95 0.99 0.90 0.95 0.99 0.90 0.95 0.99
2 0.168 0.085 0.017 9 8.343 7.245 5.404 16 18.943 17.206 14.138
7.864 9.530 13.286 27.326 29.955 35.541 44.697 47.958 54.763
3 0.883 0.607 0.264 10 9.786 8.584 6.544 17 20.529 18.713 15.493
10.958 12.803 16.902 29.876 32.607 38.390 47.109 50.448 57.404
4 0.875 1.425 0.786 11 11.259 9.958 7.729 18 22.127 20.235 16.868
13.892 15.897 20.296 32.398 35.227 41.197 49.509 52.924 60.026
5 3.017 2.414 1.498 12 12.756 11.361 8.951 19 23.737 21.771 18.261
16.711 18.861 23.533 34.895 37.818 43.968 51.898 55.386 62.631
6 4.258 3.516 2.344 13 14.276 12.791 10.207 20 25.357 23.319 19.670
19.446 21.729 26.654 37.372 40.384 46.706 54.276 57.836 65.220
7 5.570 4.700 3.291 14 15.816 14.243 11.492 21 26.987 24.879 21.093
22.119 24.525 29.684 39.830 42.927 49.416 56.64 60.275 67.794
8 6.935 5.948 4.316 15 17.372 15.715 12.803 22 28.626 26.449 22.531
24.742 27.263 32.642 42.271 45.451 52.101 59.005 62.703 70.354
n a b
A
2. 2 ILy=b-a A 28 L=7y%pn 2n = xi_an 2n
2n x e= L - LO /LO
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Table 2 Precision analysis of the minimum confidence interval of parameter A
7 =0.90 y=0.95 7=0.99
" Ly L L-1L, e/% Ly L L-1L, e/% Ly L L-1L, e/%
2 7.697  8.755 1.078 14.01 9.446 10.659 1.213 12.85 13.268 14.653 1.385 10.44
3 10.076  10.957 0.881 8.75 12.196 13.212 1.016 8.33 16.638 17.872 1.234 7.42
4 12.081 12.774 0.756 6.29 14.472 15.355 0.883 6.10 19.510 20.611 1.101 5.64
5 13.694  14.367 0.673 4.92 16.447 17.236 0.789 4.80 22.035 23.032 0.997 4.52
6 15.188  15.800 0.612 4.03 18.213 18.933 0.720 3.95 24.309 25.225 0.916 3.71
7 16.549 17.114 0.565 3.41 19.824 20.490 0.666 3.36 26.393 27.244 0.851 3.23
8 17.808  18.334 0.526 2.96  21.315 21.937 0.622 2.92 28.326  29.125 0.799 2.82
9 18.983  19.479 0.496 2.61 22.709 23.295 0.586 2.58 30.137 30.891 0.754 2.50
10 20.090  20.559 0.469 2.33 24.023 24.579 0.556 2.31 31.846 32.563 0.717 2.25
11 21.139  21.586 0.447 2.11 25.269 25.799 0.530 2.10 33.468 34.153 0.685 2.05
12 22.139  22.567 0.428 1.93 26.456 26.963 0.507 1.92 35.016 35.673 0.657 1.88
13 23.096  23.506 0.410 1.78 27.593 28.079 0.486 1.76 36.499 37.130 0.631 1.73
14 24.014  24.409 0.359 1.64 28.684 29.153 0.469 1.63 37.924 38.532 0.608 1.60
15 24.899  25.280 0.381 1.53 29.736 30.188 0.452 1.52 39.298 39.885 0.587 1.49
16 25.753  26.122 0.369 1.43 30.752 31.189 0.437 1.42 40.625 41.194 0.569 1.40
17 26.580  26.938 0.358 1.35 31.735 32.160 0.425 1.34 41.910 42.463 0.553 1.32
18 27.382  27.729 0.347 1.27 32.689 33.101 0.412 1.26 43.157 43.694 0.537 1.24
19 28.161  28.500 0.339 1.20 33.616 34.081 0.402 1.20 44.370  44.892 0.552 1.18
20 28.920  29.249 0.329 1.14 34.517 34.909 0.392 1.13 45.550  46.059 0.509 1.12
21 29.659  29.980 0.321 1.08 35.396 35.778 0.382 1.08 46.700  47.198 0.498 1.07
22 30.380  30.694 1.04 1.04 36.254 36.626 0.372 1.03 47.823 48.309 0.486 1.02
2 A
n 11 2% ~ 10% n 12~22
1% ~ 2% n n>22
Fisher n=2mé~ x> 2n V29
N V4n-11"* n
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Study on minimum confidence interval for exponentially distributed parameters

Abstract Based on the definition of the confidence interval and the numerical calculation method
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the minimum

confidence interval for exponentially distributed parameters with a sample size from 2 to 22 is obtained at the degree of

confidence ¥ =0.90 0.95 and 0.99. A comparison of the length of the minimum confidence interval with that of the

confidence interval calculated with conventional methods shows that in the case of small sample size

n< 11l the

adoption of the minimum confidence interval can obviously improve the precision of interval estimation for unknown

parameters.
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