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ABSTRACT

The Gompertz distribution is widely used in actuarial work and by biologists. For
complete and type Il censored data, an exact confidence interval and an exact joint
confidence region for the parameters of the Gompertz distribution were discussed by Chen
(1997). For double and multiple type Il censored data, the exact confidence interval and
confidence region are successfully constructed by using the simple transformation from
Gompertz distribution to exponential distribution. We also provide the simulation results
to criticize the method’s performance at the end.
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1 Gompertz G(c, 1) c=0.04,2=0.01

Double censoring c’'sAverage c’'sAverage (c,4) Average (c,4) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 5 15 94.8 0.5258 93.9 0.00465
3 5 12 94.7 0.5796 95.3 0.00322
6 5 9 93.8 0.6014 95.9 0.00305
9 5 6 94.8 0.6307 95.4 0.00339
12 5 3 94.8 0.5623 95.5 0.00374
15 5 0 95.3 0.4173 95.4 0.00458

Chen
0 5 15 93.7 0.3909 94.1 0.00364
2 Gompertz G(c, 1) c=0.04,1=0.01

Double censoring c'sAverage c’'sAverage (c,A) Average (c,A) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 94.7 0.2354 94.1 0.00176
2 10 8 94.7 0.2464 94.5 0.00171
4 10 6 95.6 0.2589 94.7 0.00177
6 10 4 93.9 0.2612 93.9 0.00182
8 10 2 95.5 0.2482 95.8 0.00199
10 10 0 94.4 0.2153 93.9 0.00216

Chen
0 10 10 94.6 0.2024 94.6 0.00166
3 Gompertz G(c,A) c=0.04,1=0.01

Double censoring c’'s Average c’'sAverage (c,A) Average (c,4A) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 15 5 94.7 0.1605 94.5 0.00125
1 15 4 94.0 0.1628 94.9 0.00127
3 15 2 94.8 0.1649 95.3 0.00135
5 15 0 96.0 0.1540 94.9 0.00146
0 20 0 95.8 0.1195 94.1 0.00103

Chen
0 15 5 95.0 0.1463 94.1 0.00117

0 20 0 93.7 0.1145 94.4 0.00097




Gompertz

4 Gompertz G(c, 1) c=0.06,1=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k S Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 5 15 95.1 0.5848 94.4 0.00562
3 5 12 94.5 0.6765 94.3 0.00464
6 5 9 94.3 0.7203 94.7 0.00482
9 5 6 94.9 0.7585 93.6 0.00612
12 5 3 94.3 0.7026 94.2 0.00666
15 5 0 94.7 0.5483 93.7 0.00871
Chen
0 5 15 93.7 0.4602 94.1 0.00502
5 Gompertz G(c, 1) c=0.06,4=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k S Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 94.3 0.2954 94.0 0.00251
2 10 8 94.2 0.3304 94.4 0.00260
4 10 6 94.9 0.3643 94.6 0.00283
6 10 4 94.4 0.3729 94.4 0.00309
8 10 2 954 0.3606 95.5 0.00353
10 10 0 94.8 0.3064 93.6 0.00396
Chen
0 10 10 94.6 0.2542 94.6 0.00232
6 Gompertz G(c, 1) c=0.06,1=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 15 5 94.7 0.2121 94.5 0.00191
1 15 4 95.0 0.2179 94.9 0.00199
3 15 2 94.8 0.2299 95.3 0.00221
5 15 0 96.0 0.2197 94.9 0.00249
0 20 0 95.8 0.1628 94.1 0.00163
Chen
0 15 5 95.0 0.1907 94.1 0.00174

0 20 0 94.6 0.1498 95.0 0.00151
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7 Gompertz G(c, 1) c=0.02,4=0.02
Double censoring c’'sAverage c’'sAverage (c,4) Average (c,4) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 94.6 0.2687 95.1 0.00321
10 10 0 94.6 0.1566 95.0 0.00176
Chen
0 10 10 94.6 0.2374 94.6 0.00306
8 Gompertz G(c, 1) c=0.04,1=0.04
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 94.7 0.5101 95.1 0.01405
10 10 0 94.6 0.3136 94.6 0.00704
Chen
0 10 10 94.7 0.4692 95.0 0.01223
9 Gompertz G(c, 1) c=0.06,1=0.06
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k S Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 94.6 0.7011 95.1 0.02940
10 10 0 94.7 0.4665 95.0 0.01585
Chen
0 10 10 94.6 0.6681 94.6 0.02735
10 Gompertz G(c, 1) c=0.06,1=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k S Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 15 45 94.5 0.3655 93.8 0.00218
5 15 40 94.3 0.4686 95.3 0.00199
15 15 30 94.1 0.5660 93.3 0.00208
30 15 15 94.9 0.6041 94.5 0.00261
45 15 0 95.1 0.3798 95.2 0.00385
Chen
0 15 45 96.2 0.3611 95.5 0.00216
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11 Gompertz G(c, 1) c=0.06,1=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k S Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 30 30 94.4 0.2336 94.5 0.00123
15 30 15 94.1 0.3006 94.3 0.00147
20 30 10 95.2 0.3115 94.6 0.00163
30 30 0 95.0 0.2557 94.6 0.00201
Chen
0 30 30 94.2 0.2228 94.1 0.00117
12 Gompertz G(c, 1) c=0.06,1=0.01
Double censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average
r k s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 45 15 94.6 0.1811 94.2 0.00100
5 45 10 94.4 0.1991 95.3 0.00108
10 45 5 94.8 0.2040 95.4 0.00121
15 45 0 94.0 0.1941 94.6 0.00131
0 60 0 95.4 0.1450 94.5 0.00085
Chen
0 45 15 95.9 0.1754 94.5 0.00094
0 60 0 96.1 0.1426 95.9 0.00082
13 Gompertz G(c,A) c=0.04,1=0.01
Multiple censoring c’'s Average c'sAverage  (c,4) Average (c,A) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0O 5 4 5 6 94.8 0.3781 92.7 0.00174
1 5 5 5 14 94.4 0.3663 95.3 0.00178
2 5 6 5 2 94.7 0.3600 94.6 0.00185
4 5 3 5 3 94.0 0.3910 94.2 0.00191
5 5 2 5 3 94.6 0.3877 94.4 0.00197
5 5 4 5 1 94.3 0.3442 93.9 0.00203
5 5 5 5 0 95.0 0.3076 954 0.00204
0O 5 5 5 5 94.7 0.3645 94.4 0.00175




14 Gompertz G(c, 1) c=0.04,1=0.01

Multiple censoring c’'sAverage c’'sAverage (c,A) Average (c,A) Average

r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 2 5 3 92.3 0.2165 93.3 0.00133
0 10 1 5 4 94.3 0.2121 94.0 0.00137
1 10 2 5 2 95.3 0.2208 94.1 0.00138
2 10 1 5 2 95.6 0.2292 95.7 0.00141
3 101 5 1 93.8 0.2267 93.5 0.00145
4 10 1 5 O 94.4 0.2103 94.5 0.00150
15 Gompertz G(c, 1) c=0.04,1=0.01
Multiple censoring c'sAverage c'sAverage  (Cc,A) Average (C,4) Average
r- kK I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0O 3 6 5 6 94.6 0.5548 95.3 0.00227
0O 3 4 5 8 94.1 0.5316 92.6 0.00225
2 3 5 5 5 94.1 0.5487 94.9 0.00237
4 3 4 5 4 93.8 0.5246 94.4 0.00247
4 3 2 5 6 94.4 0.5638 95.8 0.00235
6 3 4 5 2 94.8 0.4963 94.2 0.00266
8 3 2 5 2 95.8 0.5029 95.9 0.00277
8 3 4 5 0 94.8 0.3774 95.7 0.00288
16 Gompertz G(c, 1) c=0.06,1 =0.01
Multiple censoring c’'sAverage c'sAverage  (C,A) Average (C,4) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0O 5 4 5 6 94.8 0.4746 93.0 0.00265
1 5 5 5 4 94.4 0.4720 95.3 0.00281
2 5 6 5 2 94.7 0.4745 94.6 0.00301
4 5 3 5 3 94.0 0.5154 94.2 0.00318
5 5 2 5 3 94.6 0.5148 94.4 0.00331
5 5 4 5 1 94.3 0.4668 93.9 0.00346
5 5 5 5 0 95.0 0.4275 95.4 0.00350
0 5 5 5 5 94.7 0.4616 94.4 0.00269
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17 Gompertz G(c, ) c=0.06,1=0.01
Multiple censoring c’'s Average c'sAverage  (c,4) Average (c,A) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 2 5 3 95.1 0.2782 95.0 0.00212
0 10 1 5 4 94.7 0.2748 93.4 0.00213
1 10 2 5 2 94.3 0.2919 92.6 0.00219
2 10 1 5 2 97.1 0.3036 96.1 0.00227
3 10 1 5 1 94.5 0.3045 94.6 0.00242
4 10 1 5 O 93.6 0.2859 95.0 0.00256
18 Gompertz G(c, 1) c=0.06,1=0.01
Multiple censoring c’'sAverage c'sAverage  (C,A) Average (C,A) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0O 3 6 5 6 93.8 0.6047 94.6 0.00338
0 3 4 5 8 93.9 0.6064 94.0 0.00335
2 3 5 5 5 95.9 0.6423 94.2 0.00378
4 3 4 5 4 94.0 0.6437 95.3 0.00400
4 3 2 5 6 94.4 0.6493 95.3 0.00386
6 3 4 5 2 94.3 0.6066 94.2 0.00454
8 3 2 5 2 94.4 0.4892 95.2 0.00473
8 3 4 5 O 94.8 0.3774 95.7 0.00530
19 Gompertz G(c,A) c=0.06,1=0.01
Multiple censoring c’'s Average c'sAverage  (c,4) Average (c,A) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
0 10 10 20 20 954 0.4357 954 0.00134
0 10 20 20 10 94.3 0.4236 94.4 0.00137
10 10 10 20 10 94.8 0.4642 94.7 0.00158

10 10 20 20 O 95.5 0.3460 95.4 0.00172
20 10 5 20 5 94.8 0.4469 94.7 0.00185
20 10 10 20 O 94.9 0.3533 94.7 0.00197
25 10 5 20 O 95.2 0.3558 95.6 0.00209
15 10 10 20 5 95.3 0.4125 95.7 0.00203
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20 Gompertz G(c, 1) c=0.06,1=0.01
Multiple censoring c’'s Average c'sAverage  (c,4) Average (c,A) Average
r k I m s Cov. Prob. Inter. Len. Cov. Prob. Inter. Area
5 30 5 15 5 95.7 0.2908 96.0 0.00115
5 30 10 15 O 96.2 0.2751 96.1 0.00116
0 30 10 15 5 95.3 0.2578 95.6 0.00105
3 30 5 15 7 95.8 0.2804 96.2 0.00112
5 15 5 30 5 94.5 0.3134 94.8 0.00120
5 15 10 30 O 95.0 0.2725 94.0 0.00112
0 15 10 30 5 95.1 0.2993 94.5 0.00111
3 15 5 30 7 95.0 0.3095 94.4 0.00115
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H,(c,2) === D" +(n—r-k+De”™ + (1+r —n)e”
i=r+2
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2

cr? o (2(k-1)
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<

)
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