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Modified and Non-modified Profile Likelihood Confidence Intervals for the Shape

Parameter of Weibull Distribution
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ABSTRACT

The Weibull distribution is an important distribution for modelling failure time of a certain equipment. In
this research, a confidence interval for the shape parameter of Weibull distribution with an unknown scale parameter
was constructed by employing the non-modified profile and modified profile likelihood functions as methods to
eliminate the unknown scale parameter. To compare confidence intervals obtained from 2 methods, the coverage
probability and length of confidence intervals estimated from the Monte Carlo simulation were considered.
Furthermore, the effect of a sample size on the coverage probability and length of confidence intervals was
investigated. The results show that even though the sample size is small, the method of modified profile likelihood
still achieve the coverage probability nearly 0.95. For the profile likelihood, the coverage probability tends to increase
as the sample size increases and when the sample size is about 20, the coverage probability begins achieving 0.95.
When considering the length of confidence intervals, the method of modified profile likelihood gives slightly wider

intervals but as the sample size increases, both methods produce about the same length of confidence interval.
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80 0.9558 0.9472 0.9484 0.9481 0.9574 0.9508 0.9520 0.9503
100 0.9593 0.9496 0.9456 0.9486 0.9591 0.9535 0.9481 0.9495
5 5 0.8967 0.8930 0.8928 0.8963 0.9498 0.9457 0.9487 0.9482
10 0.9327 0.9273 0.9303 0.9265 0.9565 0.9538 0.9517 0.9514
20 0.9410 0.9399 0.9429 0.9410 0.9521 0.9552 0.9514 0.9499
30 0.9468 0.9444 0.9442 0.9434 0.9534 0.9513 0.9499 0.9527
50 0.9470 0.9511 0.9477 0.9433 0.9527 0.9577 0.9536 0.9484
80 0.9506 0.9528 0.9485 0.9484 0.9563 0.9547 0.9526 0.9489
100 0.9551 0.9513 0.9493 0.9495 0.9607 0.9545 0.9508 0.9539
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MRTESTMEN
Fanzinzdlu Ty sy lilsmlse Fanzinzdlulls IWduuulsulye
a n B B
0.5 1 5 10 0.5 1 5 10

0.5 5 1.0370 2.0873 10.3991 20.7506 0.9246 1.8603 9.2764 18.5069
10 0.5814 1.1502 5.7804 11.5094 0.5563 1.1005 5.5289 11.0124
20 0.3755 0.7503 3.7231 7.4861 0.3687 0.7364 3.6543 7.3482
30 0.3017 0.5919 2.9567 5.9274 0.2984 0.5851 2.9231 5.8590
50 0.2315 0.4495 2.2319 4.4809 0.2301 0.4467 2.2177 4.4525
80 0.1749 0.3529 1.7419 3.5141 0.1743 0.3516 1.7352 3.5007
100 0.1561 0.3147 1.5506 3.1004 0.1556 0.3137 1.5459 3.0912
1 5 1.0340 2.0561 10.4165  20.7595 0.9221 1.8328 9.2874 18.5049
10 0.5784 1.1568 5.8396  11.6288 0.5537 1.1070 5.5889  11.1265
20 0.3760 0.7501 3.7269 7.4288 0.3693 0.7363 3.6587 7.2921
30 0.3011 0.5985 2.9456 5.8996 0.2977 0.5918 29119 5.8324
50 0.2317 0.4516 2.2322 4.4567 0.2303 0.4487 2.2180 4.4283
80 0.1850 0.3526 1.7473 3.4826 0.1843 0.3513 1.7406 3.4693
100 0.1632  0.31158 1.5546 3.1052 0.1628 0.3149 1.5499 3.0960
5 5 1.0458 2.0979  10.4636  20.7407 0.9322 1.8685 9.3346  18.4918
10 0.5812 1.1664 5.8253 11.6077 0.5564 1.1161 5.5781 11.1056
20 0.3766 0.7470 3.7192 7.4030 0.3700 0.7334 3.6511 7.2683
30 0.3001 0.5933 2.9537 5.9142 0.2968 0.5866 2.9201 5.8466
50 0.2313 0.4505 2.2432 4.4825 0.2300 0.4477 2.2288 4.4539
80 0.1857 0.3535 1.7491 3.4804 0.1850 0.3523 1.7424 3.4671
100 0.1642 0.3162 1.5550 3.1169 0.1637 0.3153 1.5503 3.1074
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