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Abstract A correlation-regression method was proposed to solve the problem of low accuracy of parameter estimation and
confidence limit calculation of the three-parameter Weibull distribution. The method was combined by the correlation coefficient
method (Fu method) and the nonlinear regression method which makes full use of the convenience of Fu method and the
excellent estimation effect of the nonlinear regression method in estimating the three-parameter Weibull distribution. In order to
verify the effectiveness of the proposed method, the correlation-regression method, Fu method and the method combining
maximum likelihood estimation and empirical formulae (referred to as the “MMPDS method” ) were applied to the parameter
estimation and confidence limit calculation of the data distribution of a certain alloy strength value with different sample sizes,
and calculation consequence of different methods was compared and analyzed. Results show that the correlation-regression
method has higher parameter estimation and confidence limit calculation accuracy among the above methods. When the sample
size 1s less than 100, its advantage is more significant, and it can accurately calculate the parameters and confidence limits of the
Weibull distribution.
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Tab.1 Parameter estimation value of correlation-regression method with different sample sizes

REA T(\;9%.5o%){ﬁ Value T(gg%_gs%)ﬁ Value

Sample He 5% AR B i 5% HoAI 5% AR S K 5K
size Scale parameter & Shape parameter 8 Location parameter 7 Scale parameter a  Shape parameter 8 Location parameter 7
25 13.337 3.599 138.267 0.978 4 33.576 9.126 116.500
30 8.104 1.629 143.394 0.960 2 8.456 2.016 141. 289
35 12.491 2.950 138.244 0.989 0 20.671 5.113 128.611
40 16.198 3.352 136.394 0.9722 26.242 5.577 124.738
45 17.622 3.762 133.915 0.9749 31.770 6.890 118.293
50 13.192 3.508 138.464 0.986 8 24.370 6.684 126.205
60 10.291 2.054 141.330 0.980 0 11.783 2.593 138.538
70 18.925 4.583 132.342 0.9957 39.664 9.702 110.574
80 10.504 2.875 139.915 0.987 1 14.087 4.063 135.497
90 10.900 2.435 140.608 0.994 3 13.134 3.139 137.412
100 17.779 4.147 133.935 0.992 4 30.292 7.232 120.542
120 11.140 2.764 140.532 0.991 1 13.669 3.567 137.242
150 11.460 2.776 140.129 0.991 2 13.579 3.445 137.304
180 12.862 3.226 138.447 0.993 5 15.823 4.105 134.858
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o T o0 sy ML Value T o oo L Value

Sample WIS AT s . MBS RS K s s
size Scale parameter & Shape parameter 8 Location parameter 7 Scale parameter & Shape parameter 8 Location parameter 7
210 12.805 3.297 138.423 0.994 1 15.619 4.149 135.043
240 11.553 2.649 140.055 0.989 6 13.061 3.129 137.958
270 12.653 2.978 138.720 0.994 3 14.616 3.563 136.211
300 12.849 3.024 138.564 0.993 5 14.725 3.579 136.167
330 12.616 2.992 138.829 0.9939 14.339 3512 136.614

F2 AREEAEERTERESHMGITE
Tab.2 Parameter estimation value of Fu method with different sample sizes

REAS T (99550 /A Value T (496, 050/ T Value

Sample ER1IE 53 RS HL B ZH R ERiIE 33 RS HL (AR =1
size Scale parameter & Shape parameter 8 Location parameter 7 Scale parameter & Shape parameter 8 Location parameter 7
25 10.661 2.608 140.865 0.970 7 26.194 6.952 123.824
30 12.335 2.691 139.639 0.944 6 14.010 3.192 136.091
35 11.391 2.572 139.300 0.987 2 16.840 4.092 132.351
40 17.550 3.636 135.117 0.9718 26.618 5.554 124.369
45 18.464 3.908 133.127 0.974 6 30.109 6.395 119.940
50 9.741 2.262 141.766 0.967 3 16.696 4.418 133.751
60 14.283 3.109 137.656 0.968 3 16.021 3.524 134.537
70 18.874 4.544 132.400 0.9957 37.254 9.046 112.973
80 13.546 3.923 137.011 0.9827 17.283 4.977 132.390
90 12.085 2.785 139.509 0.9929 13.883 3.320 136.703
100 14.717 3.206 136.922 0.988 4 22.636 5.234 128.101
120 10.506 2.532 141.133 0.990 3 11.896 3.027 138.931
150 13.109 3.301 138.566 0.989 4 15.268 3913 135.683
180 15.476 4.073 135.926 0.9911 18.789 4.948 131.973
210 14.668 3.929 136.622 0.992 6 17.292 4.641 133.418
240 14.381 3.526 137.371 0.984 5 15.740 3.856 135.401
270 14.015 3412 137.417 0.993 1 15.667 3.854 135.202
300 14.036 3.394 137.430 0.992 7 15.760 3.864 135.173
330 14.022 3.438 137.485 0.992 7 15.598 3.866 135.405

#3 AEFEAZFRLT MMPDS ESHMGITE
Tab.3 Parameter estimation value of MMPDS method with different sample sizes

FA T (9900500 [B. Value T 9900 950 /B Value

Sample [ERIIE S ERZSH (VAT S R ERIIE 33 TERSHL MESH
size Scale parameter &« Shape parameter 8 Location parameter ¢ Scale parameter & Shape parameter 8 Location parameter ¢
25 10.985 3.084 140.480 0.9740 364.568 100.000 -212.673
30 16.987 3.560 135.215 0.9242 449.421 84.522 -296.512
35 11.076 2.705 139.537 0.986 6 164.181 42.671 —-12.851
40 24.862 5.209 127.966 0.964 0 477.153 95.397 -323.873
45 14.689 3.102 136.680 09731 47.663 10.230 104.262
50 11.380 3.111 140.178 0.984 1 67.092 19.864 84.964
60 11.047 2.182 140.550 0.978 8 12.563 2.592 139.256
70 23.940 6.024 127.416 0.994 0 425.126 100.000 -273.600
80 10.210 2.803 140.156 0.9870 14.434 4.136 136.163
90 13.453 3.120 138.230 0.990 5 30.238 7.041 121.852
100 24.366 5.996 127.496 0.988 7 437.411 100.000 -285.401
120 10.512 2.625 141.105 0.990 8 14.977 3.844 136.893

150 13.432 3.296 138.266 0.989 4 21.584 5.310 130.363
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BEAE T 496, 50/ 1. Value T 9950950, [H Value
Sarflple ERITES 8 TR ZHL L ESH R ERITES 4 TR ZHL P S
size Scale parameter & Shape parameter 8 Location parameter 7 Scale parameter & Shape parameter 8 Location parameter ©
180 12.727 3.186 138.556 0.993 5 16.603 4.248 134.852
210 13.765 3.570 137.503 0.993 8 19.960 5.248 131.492
240 12.246 2.801 139.389 0.989 2 14.149 3.297 137.621
270 12.418 2911 138.925 0.994 2 14.851 3.545 136.636
300 12.778 2.994 138.619 0.993 4 15.394 3.662 136.144
330 12.747 3.016 138.696 0.993 8 15.210 3.651 136.366
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