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Abstract

In this paper, a life distribution fitting method based on generalized phase-type
distributions(GPH) is presented. By fitting the life distribution to a GPH, we can
utilize various useful properties of the GPH. Two different approaches are used
according to the properties of the given failure time data. One is an approximation to
a GPH through the piecewise Weibull failure rate(PWF) model and the other is a
direct approximation to a GPH using the empirical distribution function. Two
numerical examples are also presented. In the first example, both of the two
approaches are utilized and compared for an incomplete data set. And in the second
example, the direct approximation method from an empirical distribution i1s utilized for
the analysis of a complete data set. In both cases, we could confirm the validity of

the proposed method.
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<E 6-1> Nelson® Group 6 At F(H @t

F,(0 %59 8m

A A THE) (233 &) h ha) F() ftt) | F,(D
1 45 1 00156 | 00156 | 0.0155 | 0.0156 | 0.0156
2 | 148 1 0.0159 | 0.0315 | 0.0310 " 0.0312
3 | 378 0 0.0161 . . 0.0159 )

4 | 412 1 0.0164 | 0.0479 | 0.0468 " 0.0471
5 | 437 1 0.0167 | 00646 | 0.0626 " 0.0630
6 470 0 0.0169 . . 0.0161 )

7 | 487 1 0.0172 | 0.0818 | 0.0785 " 0.0791
8 | 49 1 0.0175 | 0.0993 | 0.0945 " 0.0952
9 | 535 1 0.0178 | 0.1172 | 0.1106 " 0.1113
10 | 546 1 0.0182 | 0.1354 | 0.1266 " 0.1274
11 | 649 1 0.0185 | 0.1539 | 0.1426 " 0.1435
12 | 687 1 0.0189 | 0.1728 | 0.1587 " 0.1596
13 | 703 1 0.0192 | 01920 | 0.1747 " 0.1757
14 | 713 1 0.0196 | 02116 | 0.1907 " 0.1918
15 | 816 1 0.0200 | 0.2316 | 0.2067 " 0.2079
16 | 881 1 0.0204 | 02520 | 0.2228 " 0.2240
17 | 1103 0 0.0208 . . 0.0164 .

18 | 1117 1 0.0213 | 0.2733 | 0.2391 " 0.2404
19 | 1238 1 0.0217 | 02950 | 0.2555 " 0.2568&
20 | 1312 1 0.0222 0.3400 0.2882 " 0.2732
21 | 1312 1 0.0227 | 03400 | 0.2882 " 0.2896
22 | 1321 1 0.0233 0.3632 0.3046 " 0.3060
23 | 1342 1 0.0238 | 03870 | 0.3209 " 0.3224
24 | 1489 1 0.0244 | 04114 | 0.3373 " 0.3388
25 | 1585 1 00250 | 04364 | 0.3536 " 0.3552
26 | 1588 1 0.0256 | 04621 | 0.3700 " 0.3716
27 | 1738 0 0.0263 . ) 0.0167 .

28 | 1789 1 0.0270 | 04891 | 0.3868 " 0.3883
29 | 2070 0 0.0278 . ) 0.0169 .

30 | 2113 1 0.0286 | 05177 | 0.4041 | 0.0169 | 0.4052
31 | 2157 1 0.0294 | 05471 | 0.4214 " 0.4221
32 | 2203 1 0.0303 | 05774 | 0.4386 " 0.4390
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A A |23 8 ) h A Jale)) f(t) F,(9
33 | 2432 1 0.0313 | 0.6086 | 0.4559 " 0.4559
34 | 2433 0 0.0323 . . 0.0172 .
35 | 2757 1 0.0333 | 0.6420 | 0.4738 " 0.4731
36 | 2762 1 0.0345 | 06765 | 0.4916 " 0.4903
37 | 2899 1 0.0357 | 07122 | 0.5094 " 0.5075
38 | 3008 1 0.0370 | 0.7492 | 05273 " 0.5247
39 | 3164 1 0.0385 | 0.7877 | 0.5451 ” 0.5419
40 | 3319 1 0.0400 | 0.8277 | 05629 " 0.5591
41 | 3380 1 0.0417 | 0.8693 | 0.5808 " 0.5763
42 | 3412 1 0.0435 | 09128 | 05986 " 0.5935
43 | 3484 0 0.0455 0.0175

44 | 3552 0 0.0476 0.0179

45 | 3688 0 0.0500 ) . 0.0182 .
46 | 3830 1 0.0526 | 09654 | 0.6192 " 0.6117
47 | 3855 0 0.0556 0.018

48 | 3892 0 0.0588 0.0189

49 | 3901 0 0.0625 0.0192

50 | 3937 0 0.0667 0.0196

51 | 3985 0 0.0714 ) . 0.0200 .
52 | 4004 1 00770 | 1.0424 | 0.6474 " 0.6317
53 | 4006 0 0.0833 . . 0.0204 :
54 | 4017 1 0.0909 | 1.1333 | 0.6780 " 0.6521
55 | 4056 0 0.1000 ) . 0.0208 )
56 | 4129 1 0.1111 1.2444 | 0.7119 " 0.6729
57 | 4137 0 0.1250 0.0213

58 | 4319 0 0.1429 0.0217

59 | 4368 0 0.1667 0.0222

60 | 4395 0 0.2000 0.0227

61 | 4413 0 0.2500 0.0233

62 | 4693 0 0.3333 0.0238

63 | 4816 0 0.5000 0.0244

| 64 | 5448 0 1.0000 0.0250
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A A TR | 275 =) F,(d A A ZHD | 23 8 e F,(P
1 | 118 1 0.0204 2% | 5640 1 0.5306
2 | 390 1 0.0408 27 | 6070 1 05510
3 | 413 1 0.0612 28 | 6190 1 05714
4 | 504 1 0.0816 29 | 6310 1 0.5918
5 | 840 1 0.1020 30 | 6630 1 0.6122
6 | 990 1 0.1224 31 | 6730 1 0.6327
7 | 1540 1 0.1429 32 | 7190 1 0.6531
8 | 1561 1 0.1633 33 | 7310 1 0.6735
9 | 1609 1 0.1837 34 | 7540 1 0.6939
10 | 1908 1 0.2041 35 | 7960 1 0.7143
11 | 2385 1 0.2245 36 | 8060 1 0.7347
12 | 2640 1 0.2449 37 | 8180 1 0.7551
13 | 2979 1 0.2653 38 | 8310 1 0.7755
14 | 3220 1 0.2857 39 | 8400 1 0.7959
15 | 3500 1 0.3061 40 | 8440 1 0.8163
16 | 3510 1 0.3265 41 | 8750 1 0.8367
17 | 3540 1 0.3469 42 | 8800 1 0.8571
18 | 3820 1 0.3673 43 | 9125 1 0.8776
19 | 4310 1 0.3878 44 | 9140 1 0.8980
20 | 4530 1 0.4081 45 | 9360 1 0.9184
21 | 4570 1 0.4286 46 | 9375 i 0.9388
22 | 4940 i 0.4490 47 | 9480 1 0.9592
23 | 5060 1 0.4694 48 | 9740 1 0.979
24 | 5590 1 0.4898 49 | 9950 1 1.0000
25 | 5590 1 05102 |
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