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Using Re-Parametrized Profile Likelihoods to Construct Wald Confidence Intervals
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ABSTRACT

The inverse Gaussian distribution is widely applied in reliability analysis and lifetime data. This study
proposes confidence interval for estimating the mean of the inverse Gaussian distribution with an unknown shape
parameter. Wald confidence interval is the most commonly used method because it tends to obtain a simple formula.
However, it is effective when the relative likelihood is symmetric. Reparameterization of the likelihood function in
term of new parameter will make the relative likelihood symmetric and profile likelihood is used as the method to
eliminate the shape parameter. In addition, there are some samples that cannot be built in this interval. Therefore, we
will study the condition of the random samples that can be used to construct this confidence interval. For the
simulation study, when the sample size is large, the coverage probability of Wald interval is close to the confidence

coefficient defined in the study.
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5 1 0.5 0.8004 (13.201) 0.7688 (11.77) 0.3146 (-40.06) 0.7682 (13.385)
1 0.8626 (16.685) 0.8268 (36.521) 0.5747 (2.233) 0.8301 (9.41)
3 0.9012 (5.724) 0.8444 (1.377) 0.8884 (3.014) 0.8455 (3.397)
3 0.5 0.5699 (49.817) 0.5572 (30.29) 0.1076 (0.724) 0.5544 (32.273)
1 0.7317 (45.726) 0.7177 (138.175) 0.2225 (22.816) 0.7138 (31.353)
3 0.8666 (36.784) 0.8263 (32.768) 0.5725 (4.151) 0.8271 (26.847)
7 0.5 0.3518 (39.777) 0.3517 (35.64) 0.0476 (-6.015) 0.3598 (37.058)
1 0.5278 (47.293) 0.5302 (80.223) 0.0985 (0.654) 0.5196 (101.403)
3 0.7766 (84.926) 0.7482 (106.941) 0.2835 (-5.121) 0.7545 (95.182)
10 1 0.5 0.9172 (68.591) 0.903 (10.36) 0.6535 (-0.771) 0.8987 (13.743)
1 0.9278 (4.646) 0.9039 (3.79) 0.9072 (3.537) 0.91 (3.494)
3 0.9254 (0.89) 0.9035 (0.78) 0.9323 (0.899) 0.9056 (0.786)
3 0.5 0.7781 (42.334) 0.7657 (40.578) 0.1856 (-5.815) 0.7692 (38.904)
1 0.884 (369.759) 0.8690 (77.989) 0.439 (-53.205) 0.8724 (70.328)
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7 0.5 0.5367 (81.951) 0.5429 (60.122) 0.0718 (-6.889) 0.54 (68.090)
1 0.7322 (590.525) 0.7377 (116.592) 0.163 (-16.693) 0.7302 (85.365)
3 0.9072 (152.673) 0.8914 (94.863) 0.5708 (1.671) 0.8868 (86.202)
15 1 0.5 0.9376 (9.654) 0.925 (11.118) 0.8656 (-0.321) 0.9184 (6.200)
1 0.9315 (1.69) 0.9188 (1.453) 0.9408 (1.694) 0.9257 (1.473)
3 0.9356 (0.663) 0.9182 (0.612) 0.9337 (0.664) 0.9243 (0.615)
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15 3 0.5 0.8732 (71.161) 0.8644 (73.009) 03117 (-7.344) 0.8595 (42.057)
1 0.9321 (58.198) 0.92 (3311.496) 0.6891 (9.959) 0.9216 (60.792)
3 0.9361 (5.161) 0.9249 (4.293) 0.936 (4.792) 0.9223 (4.302)
7 0.5 0.659 (75.099) 0.6596 (85.026) 0.1055 (5.422) 0.6637 (84.149)
1 0.8375 (231.483) 0.8297 (131.313) 0.2583 (43.439) 0.8314 (133.513)
3 0.9317 (75.176) 0.92 (60.608) 0.8138 (-8.596) 0.9262 (110.38)
30 1 0.5 0.9437 (1.565) 0.937 (1.443) 0.9409 (1.526) 0.9379 (1.455)
1 0.9409 (0.851) 0.9332 (0.82) 0.9443 (0.85) 0.9332 (0.816)
3 0.9399 (0.438) 0.9291 (0.425) 0.9384 (0.438) 0.9324 (0.422)
3 0.5 0.9414 (51.385) 0.9352 (45.149) 0.7236 (23.461) 0.939 (48.621)
1 0.9427 (10.035) 0.9409 (9.335) 0.9338 (7.28) 0.9404 (8.983)
3 0.9456 (2.571) 0.9398 (2.465) 0.9415 (2.561) 0.9347 (2.467)
7 0.5 0.8453 (108.221) 0.8474 (670.657) 0.2462 (-63.86) 0.847 (162.744)
1 0.9357 (123.798) 0.928 (175.746) 0.616 (-89.565) 0.9299 (223.835)
3 0.9496 (13.211) 0.934 (12.379) 0.9454 (14.556) 0.9362 (12.275)
45 1 0.5 0.9474 (1.047) 0.9417 (1.015) 0.949 (1.046) 0.9451 (1.015)
1 0.9469 (0.653) 0.9421 (0.637) 0.9459 (0.653) 0.9437 (0.634)
3 0.9437 (0.351) 0.9422 (0.343) 0.9529 (0.35) 0.9434 (0.343)
3 0.5 0.9514 (39.601) 0.9505 (18.344) 0.9143 (1.576) 0.947 (52.858)
1 0.9453 (4.522) 0.9401 (4.379) 0.945 (4.529) 0.9409 (4.391)
3 0.947 (1.955) 0.9409 (1.906) 0.9472 (1.962) 0.9403 (1.9)
7 0.5 0.911 (183.903) 0.916 (151.392) 0.4332 (22.368) 0.9087 (290.3)
1 0.955 (106.944) 0.9498 (82.938) 0.8654 (799.515) 0.9484 (77.617)
3 0.9469 (8.3) 0.9409 (8.079) 0.9486 (8.406) 0.9444 (7.985)
60 1 0.5 0.9516 (0.843) 0.9411 (0.831) 0.944 (0.849) 0.941 (0.829)
1 0.9493 (0.549) 0.9391 (0.537) 0.9475 (0.547) 0.9406 (0.538)
3 0.9487 (0.3) 0.9476 (0.296) 0.9434 (0.3) 0.944 (0.296)
3 0.5 0.9498 (9.433) 0.9416 (8.489) 0.9439 (8.461) 0.9465 (8.325)
1 0.9471 (3.448) 0.9408 (3.367) 0.9435 (3.457) 0.9434 (3.353)
3 0.9438 (1.642) 0.9397 (1.615) 0.9463 (1.643) 0.9444 (1.617)
7 0.5 0.9417 (139.008) 0.939 (104.752) 0.631 (-21.122) 0.9376 (146.427)
1 0.9538 (30.757) 0.9448 (29.316) 0.9426 (-590.143) 0.9489 (32.189)
3 0.9468 (6.644) 0.9425 (6.446) 0.9455 (6.596) 0.9411 (6.462)
100 1 0.5 0.9464 (0.608) 0.9451 (0.603) 0.9499 (0.607) 0.946 (0.601)
1 0.9483 (0.411) 0.9456 (0.407) 0.9451 (0.41) 0.9435 (0.406)
3 0.943 (0.23) 0.9435 (0.228) 0.9491 (0.23) 0.9445 (0.228)
3 0.5 0.9505 (3.98) 0.9453 (3.946) 0.9502 (4.004) 0.9471 (3.949)

0.9461 (2.355)

0.9471 (2.324)

0.9456 (2.339)

0.9442 (2.332)
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1 0.9471 (11.027) 0.9422 (10.696) 0.9474 (10.91) 0.9453 (10.805)

3 0.9486 (4.680) 0.9444 (4.617) 0.9489 (4.683) 0.945 (4.632)
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