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A A second application: Smokers data set

This data set is related to a clinical trial on the effectiveness of triple-combination pharmacother-
apy for tobacco dependence treatment conducted by the Cancer Institute of New Jersey and
Robert Wood Johnson Foundation. 127 smokers 18 years or older with predefined medical ill-
nesses were recruited from the local community. The outcome were the time (in days) to first
relapse (return to smoking). The study lasted 182 days (26 weeks). Therefore, the times are sub-
ject to a censoring type I (32% of times were censored). We only consider the 113 patients where
such observed time was positive (non-zero). Other measures were assigned randomly treatment
group with levels combination or patch only (grp), age in years at time of randomization (age),
gender (male or female), race (white or non-white), employment (full-time or non-full-time),
number of years the patient had been a smoker (yearssmoking), levelsmoking (heavy or light),
the number of prior attempts to quit smoking (priorattempts) and the longest period of time,
in days, that the patient has previously gone without smoking (1ongestnosmoke). We consider
that time; ~WE(6;,0), where logh; = X/ 8, B = (B1,.-.,510) " and

X,T = (grp;,age;,gender;, 1, race;,employment;, yearssmoking;, levelsmoking;,
priorattempts;, longestnosmoke;)

We test if the covariates grp,age and gender were significative to explain the time, i.e., we test
Hy: 81 = =3 =0 versus Hy : 3; # 0, for at least one 1 < j < 3. For this particular problem
p = 10 and g = 3. In order to illustrate the performance of the corrections, we consider 1,000
subsamples of size n = 30 each (the original size n = 113 is too large, so a correction might be
unnecessary). In each subsample, o was estimated via jackknife method. A summary for tradi-
tional and corrected versions of SLR, SR and ST test are presented in Table 1 considering levels
of significance 1%, 5% and 10%. Note that the rate of subsamples where the null hypothesis is
not rejected increase with the correction under the different levels of significance. In practical
terms, this imply that the uncorrected SLR changed the decision at least in 6.3%, 10.4% and
10.7% of the subsamples for levels of significance 1%, 5% and 10% in comparison with the
corrected SLR; the uncorrected SR changed the decision in 0.7%, 3.7% and 6.1% less of the
subsamples for levels of significance 1%, 5% and 10% in comparison with the corrected SR; and
the uncorrected ST changed the decision in 13.5%, 23.2% and 23.0% less of the subsamples for
levels of significance 1%, 5% and 10% in comparison with the corrected ST. We also present the
distribution of such statistics in Figure 1. As expected, in all the cases the correction provides a
distribution closer to the x(23) model.
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Figure 1: Estimated density function for the traditional and corrected statistics in 1,000 subsamples of size
n =30 in smokers data set.



Table 1: Percentage of times where Hy is not rejected in 1,000 subsamples of size n = 30 in smokers data
set.

Significance =~ SLR SR ST SLR*1 SLR*2 SLR*3  SR* ST*

1% 0.837 0912 0.825  0.900 0.900 0.901 0919 0.960
5% 0.644 0.750 0.630  0.748 0.758 0.775  0.787 0.862
10% 0.531 0.620 0.522  0.638 0.650 0.670  0.681 0.752

B Additional Tables for simulation studies

B.1 Assessing the type | error

Simulated rejection rates for Hy : B4 = 0.

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 10% 20 3 1 61 53 62 52 5.1 5.1 53 49
2 59 56 63 4.8 4.8 4.7 54 48

5 1 65 50 65 5.0 5.0 4.9 49 4.0

2 67 50 69 4.8 4.7 4.6 5.1 4.2

3 70 57 74 4.9 4.8 4.7 56 49

7 1 67 48 6.7 5.1 4.9 4.8 44 32

3 73 45 74 4.3 4.2 39 46 35

5 76 57 84 4.4 4.3 4.0 48 44

30 3 1 57 49 58 4.9 4.9 4.9 49 48
2 59 55 62 5.1 5.1 5.1 55 5.1

51 62 52 63 52 52 5.1 5.1 4.7

2 63 51 65 5.0 5.0 4.9 5.1 4.8

3 63 54 68 5.0 4.9 4.9 53 49

7 1 61 48 62 4.8 4.7 4.6 46 3.7

3 68 51 71 4.8 4.7 4.6 50 43

5 72 57 18 4.9 49 4.7 53 5.1

40 3 1 53 52 54 4.8 4.8 4.8 52 48
2 57 53 60 5.0 4.9 4.9 52 50

5 1 61 54 62 53 5.2 5.2 54 50

2 60 54 62 5.1 5.0 5.0 53 48

3 61 53 64 4.9 4.8 4.8 52 49

7 1 61 50 6.1 5.1 5.0 5.0 48 43

3 67 53 170 5.1 5.0 5.0 52 49

5 66 56 74 5.0 4.9 4.9 53 5.0




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 25% 20 3 1 7.0 6.1 71 5.7 5.6 5.5 56 54
2 71 57 13 55 5.4 53 5.7 55

5 1 80 65 80 59 5.7 5.6 54 4.6

2 88 65 89 6.0 5.8 5.6 5.7 5.4

3 91 60 96 59 5.8 5.6 5.8 5.8

7 1 94 73 94 6.6 6.3 59 5.5 3.6

3 108 67 114 6.1 5.7 5.3 59 49

5 109 59 122 59 5.6 52 6.0 58

30 3 1 70 62 170 5.8 5.8 5.7 59 57
2 75 63 176 6.1 6.0 6.0 6.3 6.2

5 1 75 65 17 6.0 6.0 59 5.8 5.4

2 83 65 84 6.1 6.0 59 60 59

3 87 67 92 6.3 6.2 6.1 6.5 6.3

7 1 84 68 85 6.3 6.1 59 57 47

3 104 75 107 6.8 6.6 6.4 66 63

5 106 6.6 115 6.7 6.5 6.3 6.6 6.8

40 3 1 6.0 55 6.1 5.1 5.1 5.1 53 5.0
2 65 56 65 5.6 5.5 5.5 56 55

5 1 66 57 67 53 52 5.2 5.1 4.9

2 70 60 72 5.5 54 53 56 53

3 72 57 74 55 5.4 53 55 5.4

7 1 73 62 173 5.6 55 5.4 5.1 4.7

3 79 61 82 5.4 53 5.1 54 5.1

5 86 57 0Ol 5.8 5.7 5.5 56 59

50 20 3 1 77 68 17 5.7 5.6 5.4 62 59
2 80 61 79 5.8 5.7 5.6 62 6.0

5 1 92 77 93 6.2 5.9 5.4 59 58

2 104 7.7 107 6.6 6.2 5.8 64 62

3 108 6.7 111 6.5 6.2 5.8 64 64

7 1 11.0 94 112 7.1 6.5 5.8 62 56

3 132 84 141 7.1 6.5 5.7 6.7 5.8

5 147 62 159 7.5 6.9 6.3 6.5 6.5

30 3 1 69 63 68 5.6 5.5 5.4 5.8 5.6
2 70 56 68 54 53 52 5.7 5.4

5 1 80 72 80 6.0 5.8 55 60 59

2 84 65 83 5.7 5.5 5.3 5.7 5.8

3 84 59 84 5.7 5.5 53 5.8 5.7

7 1 88 75 88 6.0 5.7 5.2 5.7 54

3 101 7.1 10.1 59 5.6 52 5.8 5.7

5 107 59 108 6.1 5.8 5.4 6.1 6.2

40 3 1 62 58 62 52 5.1 5.1 54 52
2 67 56 64 5.3 53 5.2 56 53

5 1 74 67 13 5.6 55 5.4 5.8 5.6

2 71 60 71 5.1 5.0 4.9 54 52

3 75 56 172 52 5.1 5.0 54 53

7 1 79 71 19 5.6 5.4 52 5.7 53

3 89 67 89 5.7 5.5 52 5.8 5.6

5 90 56 89 5.8 5.6 5.4 5.7 5.8




Simulated rejection rates for Hy : B4 = 04 (Continuation).

C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
0% 20 3 1 62 53 63 5.2 5.1 5.1 52 49
2 64 58 67 53 52 52 56 53

5 1 62 48 62 49 4.8 4.7 47 4.0

2 66 50 67 4.7 4.7 4.6 50 43

3 68 56 173 4.7 4.6 4.5 54 47

7 1 72 51 71 5.2 5.1 4.9 46 33

3 76 48 76 4.6 4.4 4.2 4.9 39

5 79 59 88 4.6 4.5 4.3 50 47

30 3 1 53 48 54 4.6 4.6 4.6 47 4.6
2 59 54 62 52 5.1 5.1 53 5.1

51 63 52 63 52 5.1 5.0 52 46

2 62 51 64 4.8 4.8 4.7 52 46

3 63 55 68 4.8 4.7 4.7 54 47

7 1 67 51 67 5.4 53 52 50 43
369 51 170 4.7 4.7 4.5 52 44

5 71 56 79 5.0 4.9 4.8 52 48

40 3 1 58 54 59 52 5.1 5.1 54 5.1
2 56 54 59 5.0 5.0 5.0 54 5.0

5 1 60 51 6.1 5.2 5.1 5.1 5.1 4.9

2 62 55 64 53 5.2 52 56 5.1

3 59 54 64 4.8 4.8 4.8 53 48

7 1 62 50 62 5.1 5.0 4.9 50 44
363 50 65 4.7 4.7 4.6 5.1 4.5

5 66 55 172 4.9 4.8 4.7 52 48

25% 20 3 1 71 62 71 5.6 5.6 5.5 57 53
2 74 57 17 55 55 53 57 5.7

5 1 79 65 80 5.8 5.7 54 52 46

2 88 65 91 59 5.7 5.4 59 52
391 60 97 59 5.8 5.6 58 5.7

7 1 91 72 91 6.2 6.0 5.7 54 36

3 113 73 119 6.6 6.3 5.9 62 53

5 108 56 120 6.0 5.6 52 57 5.7

30 3 1 69 62 69 5.7 5.7 5.6 58 56
2 73 62 176 59 59 5.8 62 6.0

51 76 65 17 6.0 6.0 5.9 58 54

2 86 67 87 6.2 6.1 6.0 6.1 6.0

3 86 67 9.1 6.2 6.1 6.0 6.5 6.2

7 1 82 68 83 6.0 59 5.8 57 47

3 101 75 104 6.6 6.4 6.2 66 6.0

5 106 66 115 6.7 6.4 6.1 6.5 6.7

40 3 1 64 58 65 5.4 5.4 5.4 5.5 53
2 63 56 64 5.3 5.3 53 5.5 53

51 68 60 69 5.6 55 55 54 5.1

2 68 57 69 5.2 5.1 5.0 5.3 5.0

3 72 55 74 52 52 5.1 53 52

7 1 73 62 74 5.7 5.6 55 53 48

3 78 58 81 5.4 52 5.1 5.1 5.1

5 81 57 87 5.4 53 52 56 54




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
1 50% 20 3 1 76 66 175 5.7 5.5 53 59 5.7
2 79 61 18 5.6 55 53 6.1 59

51 96 82 96 6.5 6.1 5.7 6.1 5.9

2 103 75 106 6.6 6.2 5.8 6.3 6.3

3 106 65 108 6.5 6.1 5.8 64 64

7 1 108 9.1 109 6.8 6.4 5.7 62 55

3 142 89 150 7.6 7.0 6.3 70 6.1

5 145 59 159 7.3 6.8 6.1 6.3 6.7

30 3 1 63 57 63 49 4.8 4.8 53 5.0
2 72 57 170 55 5.4 53 57 55

51 76 67 176 5.6 5.4 52 56 54

2 84 68 82 59 5.7 5.5 60 6.0

3 86 61 87 59 5.7 5.5 58 59

7 1 86 75 86 5.5 53 4.9 5.5 5.1

3 105 76 106 6.4 6.0 5.6 62 62

5 11.0 59 112 6.5 6.2 5.9 6.1 6.6

40 3 1 63 58 62 53 52 52 55 53
2 64 56 63 52 5.2 52 56 52

5 1 67 60 67 5.0 4.9 4.8 50 5.1

2 73 62 72 53 5.2 5.1 56 54

3 80 62 78 5.8 5.7 5.6 60 59

7 1 79 73 19 5.8 5.6 5.4 58 56

3 88 68 87 5.7 55 52 58 56

5 92 56 92 5.8 5.6 54 57 59

3 10% 20 3 1 62 55 63 52 52 5.1 54 49
2 62 57 66 5.1 5.0 5.0 5.5 5.1

51 64 49 65 5.0 4.9 4.8 48 4.0

2 68 53 71 5.0 4.9 4.8 53 45

3 67 56 74 4.8 4.7 4.6 54 46

7 1 71 49 70 5.2 5.1 4.9 44 32

3 76 50 177 4.7 4.5 4.3 52 39

5 77 57 87 4.5 4.3 4.2 48 47

30 3 1 59 54 61 52 52 52 54 5.1
2 60 56 63 53 53 52 5.5 5.3

51 61 51 63 5.1 5.1 5.0 5.1 4.6

2 62 53 65 5.0 5.0 4.9 52 47

3 63 55 67 49 4.8 4.8 54 48

7 1 66 51 66 5.1 5.0 4.9 49 4.0

3 67 51 170 4.7 4.6 4.5 52 43

5 72 59 82 5.0 4.9 4.8 5.5 5.1

40 3 1 56 51 58 5.1 5.1 5.1 5.1 5.1
2 54 52 58 4.9 4.9 4.8 5.1 4.8

5 1 58 49 59 5.0 4.9 4.9 49 46

2 61 54 65 5.0 5.0 4.9 55 49

3 62 56 66 5.1 5.1 5.0 5.5 5.1

7 1 60 50 62 5.1 5.0 5.0 49 44

3 66 51 69 4.9 4.8 4.8 5.1 4.7

5 65 56 172 4.8 4.8 4.7 53 48




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
3 2% 20 3 1 72 62 74 5.8 5.7 5.6 58 55
2 77 60 80 6.0 59 5.8 60 59

5 1 84 67 84 6.2 6.1 5.9 56 48

2 87 65 90 6.1 59 5.6 57 53
392 60 98 6.0 59 5.7 58 58

7 1 90 69 89 6.2 6.0 5.8 52 35

3 116 70 119 6.5 6.2 5.8 6.1 53

5 11.6 6.1 129 6.4 6.0 5.7 62 63

30 3 1 69 61 69 5.8 5.7 5.6 58 5.6
2 74 63 15 6.1 6.1 6.0 62 6.0

51 78 67 18 6.2 6.1 6.0 58 55

2 86 68 88 6.3 6.2 6.1 64 6.0

3 87 64 90 6.2 6.1 6.0 62 62

7 1 83 70 84 6.4 6.2 6.0 57 49

3 104 74 109 6.9 6.6 6.3 6.6 6.1

5 103 64 112 6.4 6.2 6.0 64 6.6

40 3 1 64 58 64 55 55 55 56 54
2 66 57 68 5.6 5.6 5.5 57 5.7

5 1 67 59 67 5.5 5.4 54 5.3 5.1

2 71 59 173 5.5 5.5 54 5.5 53
370 54 172 53 52 52 53 53

7 1 73 62 74 5.6 55 5.4 52 47

3 84 63 86 59 5.7 5.6 56 55

5 82 56 85 5.6 5.5 54 5.5 5.6

50 20 3 1 76 65 176 5.8 5.6 5.5 58 5.7
2 85 63 85 6.1 6.0 59 6.3 6.3

5 1 94 81 94 6.4 6.1 5.7 62 57

2 104 7.6 107 6.4 6.1 5.6 64 64

3 106 64 110 6.3 6.1 5.7 6.1 6.4

7 1 11.0 9.1 111 6.8 6.2 5.4 62 58

3 144 9.0 150 7.8 7.1 6.3 70 64

5 147 62 160 7.6 7.0 6.3 66 69

30 3 1 64 58 64 5.0 4.9 4.8 53 5.1
2 72 58 171 5.8 5.7 5.6 58 58

51 76 69 176 5.7 55 53 56 55

2 86 68 86 59 5.7 5.5 60 59

3 83 59 83 5.6 5.4 52 57 55

7 1 91 79 01 6.1 5.8 5.5 59 55

3 104 74 106 6.2 5.8 5.4 6.1 6.0

5 107 57 109 6.4 6.1 5.7 59 62

40 3 1 64 58 64 53 53 53 54 54
2 67 56 65 5.5 5.4 54 56 55

51 71 64 170 5.4 52 5.1 55 5.4

2 75 63 74 5.5 5.4 52 57 55
379 60 78 5.7 5.6 5.4 58 59

7 1 80 72 179 5.7 5.6 53 56 54

3 86 65 87 5.6 5.4 52 56 55

5 92 56 91 5.8 5.6 54 57 58




B.2 Assessing the power of the tests

Simulated rejection rates for Hy : B4 = 0y.

(G
o C g statistic  0.05 0.10 0.25 0.50 1.00 2.00

05 10% 1 SLR 83 12,6 414 865 99.7 100.0
SR 72 117 415 862 997 100.0

ST 84 128 41.6 865 99.8  100.0

SLR*1 9.0 132 407 856 997 100.0

SLR*2 90 132 407 855 997 100.0

SLR*3 89 132 406 855 997 100.0

SR* 72 117 415 862 997 100.0

ST* 82 129 442 883 984  100.0

3 SLR 100 206 76.1 99.2 100.0 100.0
SR 9.8 227 79.1 993 100.0 100.0

ST 107 21.7 76,5 993 100.0 100.0
SLR*1 10.7 213 756 992 100.0 100.0
SLR*2 10.7 213 756 992 100.0 100.0
SLR*3 107 213 755 992 100.0 100.0
SR* 9.8 227 79.1 993 100.0 100.0

ST* 105 223 79.0 987 100.0 100.0

25% 1 SLR 93 133 393 826 994 100.0
SR 79 126 412 835 994  100.0

ST 93 134 396 827 994 100.0

SLR*1 10.0 14.0 387 81.7 994 100.0

SLR*2 99 139 387 816 994 100.0

SLR*3 99 139 386 816 994 100.0

SR* 79 126 412 835 994  100.0

ST* 94 141 422 841 950 100.0

3 SLR 119 21.6 714 984 100.0 100.0
SR 10.1 234 76.8 98.8 100.0 100.0

ST 127 228 722 985 100.0 100.0
SLR*1 129 224 709 984 100.0 100.0
SLR*2 129 224 709 984 100.0 100.0
SLR*3 129 223 709 984 100.0 100.0
SR* 10.1 234 768 98.8 100.0 100.0

ST* 13.0 242 751 959 100.0 100.0




Simulated rejection rates for Hy : B4 = 04 (Continuation).

Y
o C statistic  0.05 0.10 025 050 1.00 2.00
0.5 50% SLR 104 131 328 727 97.6 100.0
SR 9.1 128 350 756 97.8 100.0
ST 10.5 133 332 729 97.6 100.0
SLR*1 103 133 327 727 976 99.9
SLR*2 103 132 327 726 97.6 100.0
SLR*3 102 13.1 325 726 97.6 100.0
SR* 9.1 128 350 756 97.8 100.0
ST* 115 143 346 71.0 92.0 100.0
SLR 131 19.6 614 962 100.0 100.0
SR 9.8 192 682 973 100.0 100.0
ST 135 206 629 964 100.0 100.0
SLR*1 132 197 613 963 100.0 100.0
SLR*2 13.1 197 613 963 100.0 100.0
SLR*3 13.1 197 612 962 100.0 100.0
SR* 9.8 192 682 973 100.0 100.0
ST* 16.0 239 655 881 995 100.0
1 10% SLR 6.9 80 165 420 869 99.7
SR 5.4 6.6 156 419 863 99.6
ST 6.9 81 16.7 419 869 99.7
SLR*1 7.7 87 17.0 413 86.1 99.7
SLR*2 7.7 87 169 412 860 99.7
SLR*3 7.6 87 169 412 859 99.7
SR* 54 6.6 156 419 863 99.6
ST* 6.7 7.8 173 447  88.8 98.5
SLR 75 100 289 759 993 100.0
SR 6.4 98 330 79.1 994 100.0
ST 81 10.8 30.1 765 99.3 100.0
SLR*1 82 109 293 755 993 100.0
SLR*2 82 109 293 755 993 100.0
SLR*3 81 109 292 755 993 100.0
SR* 6.4 98 330 79.1 994 100.0
ST* 7.8 106 314 788 985 98.9
25% SLR 8.7 9.1 165 39.1  82.6 99.3
SR 7.2 81 163 40.8 835 99.3
ST 8.8 92 168 393 82.6 99.3
SLR*1 9.5 99 169 385 81.6 99.2
SLR*2 9.5 99 169 384 81.6 99.2
SLR*3 9.4 9.8 168 384 815 99.2
SR* 7.2 8.1 163 408 835 99.3
ST* 8.7 93 174 418 84.1 94.8




Simulated rejection rates for Hy : B4 = 04 (Continuation).

Y
o C q statistic  0.05 0.10 025 050 1.00 2.00

1 25% 3 SLR 10.0 11.7 28.8 71.5 985 100.0
SR 7.1 100 323 769 98.9 100.0

ST 10,6 125 303 726 985 100.0

SLR*1 11.0 127 293 71.1 984 100.0

SLR*2 11.0 126 292 71.1 984 100.0

SLR*3 11.0 126 292 71.1 984 100.0

SR* 7.1 100 323 769 98.9 100.0

ST* 105 127 323 754 96.0 100.0

50% 1 SLR 94 101 154 325 724 973
SR 8.0 88 153 349 750 976

ST 95 103 156 330 727 973

SLR*1 95 101 155 328 725 973

SLR*2 94 100 155 326 723 973

SLR*3 94 100 154 325 722 973

SR* 8.0 88 153 349 750 976

ST* 104 112 168 349 705 916

3 SLR 1.1 131 257 623 962 999
SR 7.0 9.6 270 687 975 100.0

ST 112 13.6 269 637 964 999
SLR*1 11.1 132 257 623 962 999
SLR*2  11.0 132 256 623 962 999
SLR*3 11.0 13.1 256 623 962 999
SR* 7.0 9.6 270 687 975 100.0

ST* 13.6 161 305 662 883 984

3 10% 1 SLR 6.7 6.9 77 11.0 232 609
SR 53 54 6.3 9.7 224 605

ST 6.7 6.9 77 11.1 233 60.8

SLR*1 7.4 7.8 84 11.7 234 597

SLR*2 74 7.7 83 11.6 234 59.6

SLR*3 7.3 1.1 83 11.6 233 595

SR* 53 54 6.3 9.7 224 605

ST* 6.4 6.6 75 112 247 640

3 SLR 6.7 72 90 168 458 914
SR 5.6 5.9 85 17.8 505 926

ST 7.2 7.6 96 179 472 916
SLR*1 7.6 7.9 9.8 174 459 911
SLR*2 7.6 7.9 98 174 459 91.1
SLR*3 7.6 7.9 98 174 459 91.1
SR* 5.6 5.9 85 17.8 505 926

ST* 6.9 73 92 179 493 928




Simulated rejection rates for Hy : B4 = 04 (Continuation).

Y
C statistic  0.05 0.10 025 050 1.00 2.00
25% SLR 8.0 8.0 93 11.6 228 559
SR 6.7 6.6 79 11.0 234 574
ST 8.0 8.0 94 11.6 23.0 56.1
SLR*1 8.9 89 102 123 23.0 55.0
SLR*2 8.8 88 102 122 229 549
SLR*3 8.8 88 10.1 122 229 548
SR* 6.7 6.6 79 11.0 234 574
ST* 8.0 8.0 96 120 244 590
SLR 9.6 9.1 11.1  18.1 43.6 883
SR 6.4 6.4 88 182 49.1 909
ST 102 98 119 192 449 887
SLR*1 106 10.1 120 189 436 879
SLR*2 10.6 10.1 120 188 436 879
SLR*3 10.6 10.0 120 188 436 87.9
SR* 6.4 6.4 88 182 49.1 909
ST* 10.1 9.6 119 198 47.6 89.8
50% SLR 9.4 9.4 97 11.7 196 473
SR 8.0 7.9 85 11.0 20.7 504
ST 9.3 9.4 97 11.8 20.1 476
SLR*1 94 9.5 9.8 11.8 19.7 475
SLR*2 9.3 9.4 97 11.7 196 474
SLR*3 9.3 9.4 97 11.6 196 473
SR* 8.0 7.9 85 11.0 20.7 504
ST* 104 101 10.6 129 214 49.0
SLR 11.0 107 12,6 172 368 8I1.1
SR 6.9 6.8 89 155 415 858
ST 115 112 131 181 38.6 820
SLR*1 11.1 109 126 172 368 S8l1.1
SLR*2 11.1 109 125 172 36.8 8l1.1
SLR*3 11.1 109 125 172 36.8 81.0
SR* 6.9 6.8 89 155 415 858
ST* 135 132 156 209 422 815




B.3 Changing the assumption of o known

Simulated rejection rates for Hy : B4 = 0.

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 10% 20 3 1 63 52 64 53 5.3 5.3 52 51
2 61 52 67 4.9 49 4.8 52 48

51 67 51 66 5.4 53 52 49 42

2 71 51 172 5.1 5.0 49 50 45

3 71 55 78 5.0 4.9 4.9 5.5 5.0

7 1 68 47 67 52 5.1 4.9 44 3.1

3 78 48 178 4.8 4.6 4.4 4.8 3.8

5 82 57 92 5.0 4.8 4.6 56 50

30 3 1 58 49 60 52 5.1 5.1 49 5.0
2 60 54 63 52 52 52 53 5.1

51 63 51 63 52 52 52 5.1 4.7

2 62 50 65 4.9 4.9 4.8 50 46

3 65 53 170 5.0 5.0 49 52 50

7 1 61 46 62 4.9 4.9 4.8 44 3.7
372 52 74 5.1 49 4.8 5.1 4.5

5 75 55 83 52 5.1 5.0 5.3 53

40 3 1 54 50 55 4.9 49 49 50 49
2 56 50 59 4.9 4.9 4.8 50 50

5 1 61 52 62 52 5.2 5.2 52 49

2 60 52 63 5.1 5.0 5.0 5.1 4.9

3 61 52 66 5.0 5.0 49 5.1 5.0

7 1 62 50 62 5.1 5.1 5.1 49 44
367 54 171 52 5.2 5.1 52 49

5 68 56 177 5.0 5.0 4.9 54 52




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 25% 20 3 1 68 55 7.0 5.5 54 5.4 5.1 5.1
2 69 48 173 5.4 53 53 49 54

5 1 80 6.1 80 6.0 5.8 5.6 49 43

2 89 60 92 6.1 5.9 5.7 53 53

3 89 53 98 5.8 5.7 5.4 52 56

7 1 93 71 93 6.5 6.3 6.0 5.1 32

3 107 63 114 6.3 5.9 5.5 52 47

5 113 50 129 6.3 5.9 55 52 59

30 3 1 65 56 66 55 55 5.4 52 54
2 66 53 69 55 5.4 5.4 53 55

51 70 56 171 5.4 53 52 49 47

2 74 55 15 5.4 54 5.2 50 5.1
379 55 82 5.5 54 53 53 5.5

7 1 79 63 80 59 5.7 5.5 52 42
392 62 95 59 5.7 55 55 52

5 92 52 99 5.7 5.5 5.3 52 5.7

40 3 1 59 52 59 5.0 5.0 49 50 49
2 64 53 66 5.3 53 5.2 53 53

5 1 63 54 64 52 52 5.1 48 48

2 69 55 170 5.3 5.3 5.2 5.1 52

3 71 52 172 52 52 5.1 50 53

7 1 71 59 171 5.4 53 52 50 45

3 77 56 80 55 5.4 52 50 5.1

5 82 50 86 5.7 5.6 5.4 50 5.7

50 20 3 1 74 60 74 5.6 54 5.3 53 5.7
2 76 50 17 55 5.5 53 50 58

51 91 71 91 6.1 5.8 5.4 52 54

2 103 6.6 104 6.4 6.0 5.6 53 6.0

3 103 52 108 6.2 6.0 5.6 50 62

7 1 11.0 87 113 7.0 6.4 5.7 5.7 5.5

3 129 7.0 139 7.0 6.4 5.7 52 55

5 138 42 152 7.1 6.6 6.0 46 63

30 3 1 65 55 64 5.1 5.0 4.9 50 5.1
2 69 49 67 52 52 5.1 50 54

51 73 62 74 5.4 52 5.0 50 53

2 77 57 176 53 5.1 4.9 49 53

3 84 53 83 5.6 5.5 53 5.1 5.7

7 1 85 71 85 5.8 5.5 5.1 5.1 52

3 99 59 100 5.7 5.4 5.1 4.7 5.5

5 103 47 104 5.8 55 52 49 59

40 3 1 62 54 62 52 5.1 5.1 5.1 52
2 62 48 6.1 5.1 5.1 5.1 4.8 52

51 68 61 68 53 52 5.0 5.1 53

2 73 58 13 5.4 5.3 5.2 5.1 54

3 75 53 13 5.4 5.4 53 5.1 5.6

7 1 76 68 176 5.6 55 52 53 53

3 88 59 87 5.7 5.4 52 50 5.6

5 88 47 88 5.6 54 5.2 4.8 5.6




Simulated rejection rates for Hy : B4 = 04 (Continuation).

C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
0% 20 3 1 63 53 64 53 53 52 52 50
2 65 56 68 55 5.4 5.4 56 54

5 1 63 46 64 5.0 5.0 4.9 45 4.0

2 70 51 172 5.1 5.0 4.9 5.1 4.5

3 68 55 175 4.8 4.7 4.6 55 48

7 1 73 50 173 54 53 5.1 4.6 3.0

3 82 53 84 5.1 4.9 4.7 53 41

5 84 58 97 5.1 5.0 4.8 57 52

30 3 1 53 46 53 4.6 4.6 4.6 46 45
2 59 53 63 52 5.1 5.1 52 53

51 63 50 63 52 52 5.1 49 47

2 62 51 64 5.0 4.9 4.9 50 47

3 65 54 170 5.0 5.0 4.9 5.3 5.0

7 1 67 50 67 54 54 53 48 43

3 71 51 173 49 4.8 4.7 5.1 4.4

5 74 55 8.1 52 5.1 5.0 53 5.1

40 3 1 59 53 60 5.4 5.4 5.4 53 52
2 57 53 6.1 5.0 5.0 5.0 53 5.1

5 1 60 51 62 53 52 52 5.1 4.8

2 61 53 64 52 5.1 5.1 52 50

3 61 54 66 5.0 5.0 4.9 53 5.0

7 1 63 49 63 52 52 5.1 49 45

3 63 50 66 4.8 4.8 4.7 49 47

5 66 53 173 5.0 4.9 4.9 5.1 5.0

25% 20 3 1 69 56 69 5.6 5.5 54 52 52
2 71 51 176 55 5.4 5.4 5.1 55

5 1 78 60 79 59 5.8 5.7 50 43

2 89 60 91 6.0 5.8 55 53 52

3 89 53 93 59 5.7 5.5 5.1 5.6

7 1 90 67 90 6.3 6.0 5.8 50 33

3 115 66 120 6.7 6.4 6.0 56 5.0

5 11.0 48 123 6.0 5.8 5.4 49 6.0

30 3 1 62 54 63 52 5.2 5.1 50 5.0
2 64 51 67 53 52 52 5.1 53

51 68 56 69 53 53 52 49 4.6

2 74 55 175 54 53 52 50 51
377 54 8.1 54 53 52 52 54

7 1 76 60 76 5.8 5.7 5.5 49 4.1
392 61 93 6.0 5.7 5.4 53 53

5 93 50 99 5.7 55 53 50 58

40 3 1 61 54 63 53 52 52 5.1 52
2 61 50 63 52 52 52 49 52

51 67 58 68 5.4 53 53 5.1 5.0

2 66 54 68 5.1 5.0 5.0 49 49
369 51 172 5.1 5.0 5.0 49 51

7 1 74 60 74 5.7 5.6 55 5.1 4.7

3 76 54 80 5.4 53 5.1 49 50

5 81 52 86 55 54 52 5.1 54




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
1 50% 20 3 1 72 58 173 5.4 5.2 5.0 50 54
2 77 47 176 55 53 52 4.7 57

5 1 84 68 85 5.7 55 5.1 50 5.1

2 101 6.6 103 6.4 6.1 5.7 56 6.0

3 101 49 104 6.0 5.7 5.3 46 62

7 1 108 84 11.0 6.8 6.4 5.6 5.5 52

3 135 71 144 7.2 6.7 6.0 54 58

5 139 40 155 7.0 6.6 5.8 4.3 6.5

30 3 1 69 56 67 53 52 5.1 5.1 53
2 67 48 65 5.1 5.0 4.9 48 52

51 77 63 176 55 53 5.1 50 53

2 81 6.0 80 5.5 5.4 52 50 56

3 83 52 82 5.6 5.4 53 50 56

7 1 84 70 84 5.8 5.6 52 5.1 5.1

3 102 64 102 6.1 5.7 5.4 52 59

5 104 4.6 106 6.0 5.6 54 48 6.2

40 3 1 61 56 6.1 5.1 5.1 5.0 52 5.1
2 61 47 60 5.0 5.0 4.9 48 5.1

51 68 62 68 53 5.1 5.0 52 52

2 68 54 67 5.1 5.0 4.9 48 51

3 74 52 71 5.4 5.3 5.1 50 54

7 1 79 68 18 5.7 5.6 53 54 54

3 89 63 88 5.6 5.4 52 54 56

5 89 48 89 5.6 55 52 50 58

3 10% 20 3 1 61 51 62 52 5.1 5.1 5.1 4.9
2 63 53 67 52 52 52 53 52

5 1 66 48 6.6 52 5.1 5.0 46 4.0

2 69 52 71 5.1 5.0 4.9 53 46

3 71 55 17 49 4.8 4.7 56 48

7 1 72 49 71 5.3 52 5.0 4.5 3.1

3 80 53 82 5.0 4.8 4.6 53 41

5 83 58 95 4.9 4.7 4.5 56 5.0

30 3 1 58 52 59 52 52 52 52 50
2 61 53 64 5.3 5.3 52 52 53

5 1 60 51 62 5.2 5.1 5.1 5.1 4.6

2 64 53 67 5.1 5.0 5.0 52 48

3 64 52 68 5.0 49 4.9 5.1 5.0

7 1 65 49 66 52 5.1 5.1 48 4.1

3 71 51 74 5.0 4.9 4.8 5.1 4.5

5 76 57 83 52 5.1 5.0 54 53

40 3 1 56 50 57 5.1 5.1 5.1 49 5.0
2 53 49 56 4.7 4.7 4.7 48 47

5 1 58 49 59 5.0 4.9 4.9 49 47

2 63 53 66 52 52 5.1 52 5.1
362 54 67 5.1 5.1 5.1 5.3 52

7 1 61 48 63 5.1 5.1 5.0 48 44

3 68 51 7.1 5.1 5.0 4.9 50 47

5 70 54 17 5.0 5.0 4.9 52 50




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
3 25% 20 3 1 68 55 170 5.5 5.5 54 5.1 52
2 75 51 17 5.8 5.7 5.6 5.1 5.8

51 81 63 81 6.0 59 5.7 5.1 4.5

2 84 58 87 5.7 55 53 49 50

3 91 53 96 59 5.8 5.5 5.1 5.7

7 1 88 64 87 6.1 5.8 5.6 4.8 3.0

3 112 65 118 6.7 6.3 5.9 5.5 5.0

5 115 52 129 6.3 6.0 55 54 6.0

30 3 1 64 52 64 53 53 52 49 51
2 66 51 68 5.4 5.4 53 5.1 53

5 1 71 57 172 55 5.4 53 49 48

2 80 60 81 5.8 5.7 5.6 54 54
377 53 81 5.4 5.3 52 5.1 54

7 1 77 59 18 5.8 5.7 5.5 49 4.0

3 91 60 96 59 5.7 55 52 53

5 91 50 99 5.5 5.3 5.1 50 56

40 3 1 63 55 64 55 55 5.4 52 54
2 65 53 67 5.4 5.4 54 53 5.5

5 1 67 57 67 5.5 5.4 54 5.1 5.0

2 70 54 72 5.4 5.4 5.3 49 52

3 68 51 170 52 5.1 5.1 50 52

7 1 173 59 74 5.6 55 5.4 50 45

3 80 60 84 5.6 55 53 52 53

5 81 51 86 5.5 5.4 53 5.1 54

50 20 3 1 73 59 72 5.5 5.3 52 50 55
2 79 49 19 55 53 52 50 5.7

5 1 89 67 89 6.0 5.6 53 49 53

2 100 64 100 6.1 5.8 5.4 53 5.8

3 104 51 107 6.3 59 5.6 48 63

7 1 103 82 106 6.6 6.1 5.4 53 52

3 136 72 144 7.2 6.6 5.8 5.3 5.6

5 139 41 154 72 6.5 5.9 44 64

30 3 1 65 57 64 5.3 5.2 5.1 52 53
2 69 50 68 5.4 53 52 5.1 55

51 74 62 74 53 5.1 5.0 50 5.1

2 79 59 80 5.6 5.4 52 5.1 55

3 85 53 85 5.6 5.5 53 5.1 5.8

7 1 88 73 88 59 5.7 53 5.3 52
399 63 102 6.0 5.7 52 5.1 5.8

5 102 47 105 6.1 5.7 5.4 48 62

40 3 1 60 53 59 49 49 4.8 49 50
2 61 48 58 4.9 4.8 4.8 48 49

51 70 61 69 53 53 5.1 52 55

2 73 57 71 53 5.3 5.1 5.1 54

3 74 52 172 53 52 5.0 50 55

7 1 715 67 16 5.4 52 5.0 5.1 5.1

3 83 60 84 5.4 53 5.1 5.1 5.4

5 87 47 86 5.5 53 5.1 48 5.6




B.4 Changing the assumption of censoring type Il or Il

Simulated rejection rates for Hy : B4 = 0.

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 10% 20 3 1 50 41 50 5.1 5.1 5.1 5.2 5.1
2 47 48 49 4.9 49 49 4.1 4.8

5 1 5.1 34 50 5.0 4.9 49 5.1 5.0

2 47 37 48 4.7 4.7 4.7 52 47

3 50 43 52 5.0 5.0 5.0 42 49

7 1 56 31 54 5.0 4.9 4.8 5.1 5.0

3 53 33 50 4.8 4.8 4.7 5.5 4.9

5 51 52 53 4.8 4.8 4.8 1.6 5.0

30 3 1 47 43 48 4.9 49 49 49 49
2 45 49 49 4.7 4.7 4.7 4.5 4.7

5 1 48 3.6 438 4.9 4.9 49 50 48

2 50 43 51 53 53 53 5.5 5.2

3 47 46 50 5.1 5.1 5.1 46 49

7 1 52 34 52 52 5.2 5.2 5.4 5.2

3 53 40 54 53 53 53 5.7 5.4

5 47 53 51 4.9 4.9 4.9 2.8 4.8

40 3 1 50 47 52 52 52 52 53 52
2 49 50 52 52 5.2 5.2 4.8 5.1

5 1 47 38 438 5.0 5.0 5.0 5.1 4.9

2 47 41 50 5.0 5.0 5.0 5.0 5.0

3 48 49 51 5.0 5.0 5.0 49 5.0

7 1 48 34 438 5.0 5.0 5.0 52 49

3 48 40 49 5.0 5.0 5.0 5.5 5.0

5 47 51 52 5.1 5.1 5.1 3.8 5.0




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
05 25% 20 3 1 49 41 51 4.6 4.6 4.6 48 4.7
2 52 50 54 49 4.9 49 43 49

5 1 58 37 58 52 5.1 5.0 50 5.1

2 56 39 55 4.7 4.7 4.7 50 49

3 53 47 54 4.5 4.4 4.4 46 4.6

7 1 66 38 63 5.1 5.0 4.8 50 5.0

3 67 41 63 5.0 4.9 4.8 5.7 52

5 65 55 62 49 4.8 4.8 3.1 5.1

30 3 1 52 45 52 5.0 5.0 5.0 52 5.0
2 50 50 53 49 4.9 49 46 4.8

5 1 55 40 55 5.1 5.1 5.1 5.1 5.1

2 53 43 55 5.0 4.9 4.9 53 5.1

3 55 49 56 5.1 5.1 5.1 50 5.1

7 1 56 37 56 5.0 5.0 4.9 5.1 4.9

3 57 40 58 5.0 4.9 49 52 50

5 57 52 56 4.9 4.8 4.8 34 48

40 3 1 50 45 51 49 4.9 49 50 5.0
2 52 51 55 5.1 5.1 5.1 49 52

5 1 51 40 51 4.9 4.9 4.9 49 49

2 50 41 52 4.9 4.9 4.9 49 49

3 50 46 53 5.0 5.0 5.0 47 48

7 1 52 36 53 4.9 4.9 49 50 49

3 54 42 55 5.1 5.0 5.0 53 5.0

5 52 53 55 4.8 4.8 4.8 44 48

50 20 3 1 6.0 47 6.0 5.0 4.9 4.8 5.1 5.1
2 66 53 67 53 52 52 50 5.7

5 1 68 47 70 5.3 52 5.0 4.8 5.6

2 72 49 176 52 5.1 49 53 5.8

3 73 53 77 5.1 4.9 4.8 52 58

7 1 78 45 75 5.7 55 5.0 4.1 6.1

3 88 55 92 5.6 54 4.9 5.7 6.2

5 93 74 101 55 53 5.0 5.8 6.7

30 3 1 56 45 55 4.9 4.9 4.9 49 49
2 55 50 59 49 4.9 4.8 49 51

5 1 62 45 62 52 5.1 5.0 49 51

2 62 47 66 4.9 4.8 4.8 52 53

3 65 55 68 4.8 4.8 4.7 56 55

7 1 63 44 64 4.9 4.8 4.6 4.7 5.1

3 74 51 179 5.0 5.0 4.8 56 5.7

5 74 60 81 5.0 5.0 4.8 53 59

40 3 1 56 48 57 5.0 5.0 5.0 5.1 5.1
2 55 51 58 4.9 4.9 4.9 50 5.1

5 1 58 46 59 5.0 4.9 49 50 5.1

2 59 46 62 5.0 4.9 4.9 50 52

3 60 52 64 49 4.8 4.8 52 52

7 1 65 50 66 53 53 52 54 55

3 69 52 172 5.1 5.1 5.0 5.7 5.7

5 67 58 74 5.1 5.0 5.0 53 5.8




Simulated rejection rates for Hy : B4 = 04 (Continuation).

C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
10% 20 3 1 52 42 51 4.9 4.9 4.9 49 47
2 50 47 50 4.6 4.6 4.6 42 44

5 1 56 36 54 5.0 4.9 49 50 47

2 51 37 50 4.5 4.5 4.5 48 43

3 54 46 53 4.7 4.7 4.7 46 44

7 1 57 32 57 4.5 4.4 4.3 46 43

3 59 34 53 4.4 4.4 4.3 49 42

5 60 45 53 4.8 4.7 4.7 22 40

30 3 1 52 43 52 5.1 5.1 5.1 49 5.0
2 50 49 52 5.0 5.0 5.0 46 4.8

5 1 50 38 50 4.7 4.7 4.7 49 46

2 51 42 52 4.8 4.8 4.8 5.1 4.8

3 50 45 51 4.7 4.7 4.7 46 45

7 1 55 36 55 5.1 5.0 5.0 5.1 4.9

3 53 40 52 4.7 4.7 4.7 5.1 4.6

5 54 50 52 4.8 4.8 4.8 38 43

40 3 1 48 43 49 4.8 4.8 4.8 48 47
2 50 52 51 5.0 5.0 5.0 50 48

5 1 51 41 53 4.9 4.9 4.9 5.1 5.0

2 50 44 52 4.9 4.9 4.9 50 48

3 47 45 49 4.6 4.6 4.6 46 4.4

7 1 51 37 5.1 4.8 4.8 4.8 5.1 4.8

3 51 41 5.1 4.7 4.7 4.7 50 46

5 49 50 50 4.6 4.6 4.6 42 42

25% 20 3 1 57 45 55 4.8 4.7 4.7 48 45
2 61 47 57 5.1 5.1 5.1 46 47

5 1 66 45 64 5.0 4.9 4.9 49 46

2 71 45 67 52 5.0 49 50 47

3 70 49 65 5.1 5.0 4.9 48 4.6

7 1 72 48 13 5.4 52 5.0 48 43

3 81 43 74 4.9 4.7 4.5 49 43

5 84 46 172 52 5.0 49 39 43

30 3 1 54 48 54 4.9 4.8 4.8 5.1 4.8
2 56 48 54 5.0 4.9 49 46 4.6

5 1 58 46 59 49 4.8 4.8 50 46

2 60 44 60 4.9 4.9 4.8 47 4.6

3 61 46 60 5.0 5.0 4.9 4.6 47

7 1 63 46 65 5.2 5.1 5.0 5.1 4.7

3 68 44 66 4.9 4.8 4.7 50 44

5 70 48 6.6 5.1 5.0 49 43 44

40 3 1 53 47 52 4.9 4.9 49 49 48
2 56 51 54 5.1 5.1 5.1 5.1 4.8

5 1 58 49 59 52 52 5.1 52 50

2 58 48 58 5.0 5.0 4.9 50 48

3 58 47 56 5.0 5.0 49 47 4.6

7 1 57 46 58 4.7 4.7 4.6 50 44

3 59 40 58 4.6 4.6 4.5 45 44

5 64 48 6.1 5.0 5.0 4.9 44 44




Simulated rejection rates for Hy : B4 = 0. (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
1 50% 20 3 1 69 54 69 5.5 5.4 53 50 54
2 70 48 170 53 52 5.1 49 55

5 1 74 55 17 5.4 52 5.0 47 52

2 85 56 87 5.8 55 52 53 59

3 87 57 89 5.5 5.3 5.1 58 6.0

7 1 94 63 94 6.2 5.8 53 4.5 5.9

3 11.0 6.6 113 6.3 59 54 59 62

5 113 67 111 6.1 5.8 53 69 59

30 3 1 62 53 64 53 52 52 5.1 55
2 64 52 67 52 52 5.1 52 56

51 70 60 73 55 5.4 52 53 5.4

2 75 56 176 5.4 53 5.1 52 56
375 54 78 5.3 52 5.0 54 5.7

7 1 75 58 78 5.4 53 5.1 48 5.2

3 89 58 92 5.7 55 53 54 59

5 91 56 93 5.6 5.4 52 57 6.0

40 3 1 61 52 6.1 53 53 53 5.1 5.4
2 60 51 6.1 5.0 5.0 4.9 5.1 52

51 69 58 69 5.5 5.4 54 5.3 5.5

2 69 55 72 5.4 5.3 52 52 55

3 65 50 69 5.0 49 4.9 49 53

7 1 67 56 170 52 5.1 5.0 50 5.1

3 78 54 81 52 5.1 5.0 5.1 5.4

5 80 50 82 5.4 5.2 5.1 50 58

3 10% 20 3 1 59 45 58 52 52 5.1 47 4.6
2 58 45 52 4.8 4.7 4.7 4.5 39

5 1 63 43 62 5.0 4.9 4.8 46 4.0

2 66 42 59 5.0 4.9 4.8 46 38

3 63 41 53 4.7 4.6 4.5 4.1 34

7 1 68 44 67 4.8 4.7 4.5 4.5 3.1

3 74 38 62 4.6 4.4 4.3 4.3 32

5 77 40 54 4.7 4.5 4.4 36 26

30 3 1 57 48 56 52 52 52 50 49
2 56 46 53 4.9 4.9 4.9 46 44

5 1 58 45 57 4.8 4.8 4.8 48 44

2 58 44 56 4.7 4.7 4.6 46 39

3 58 42 52 4.7 4.6 4.6 42 37

7 1 63 46 64 5.1 5.0 4.9 49 4.1
365 41 59 4.7 4.6 4.6 44 37

5 68 40 53 4.8 4.8 4.7 3.7 34

40 3 1 52 47 51 4.7 4.7 4.7 49 45
2 53 46 50 4.8 4.8 4.8 46 43

5 1 54 45 54 4.9 4.8 4.8 47 45

2 56 46 54 4.8 4.7 4.7 47 43

3 60 48 54 4.9 4.9 4.9 48 43

7 1 58 46 58 49 4.8 4.8 49 43

3 64 47 60 5.0 5.0 4.9 49 42

5 64 45 55 5.0 5.0 4.9 4.1 3.7




Simulated rejection rates for Hy : B4 = 04 (Continuation).

o C n p g SLR SR ST SLR*1 SLR*2 SLR*3 SR* ST*
3 25% 20 3 1 70 54 68 5.8 5.7 5.7 5.1 5.0
2 66 39 57 5.1 5.1 5.0 39 41

5 1 77 56 15 55 5.4 53 48 42

2 81 46 13 5.6 5.4 52 43 42

3 82 38 67 5.4 5.3 5.1 37 41

7 1 84 61 84 5.8 5.6 53 4.7 3.5

3 102 45 88 5.8 5.4 5.0 4.0 3.7

5 108 31 76 5.8 55 5.1 3.1 32

30 3 1 59 50 58 5.1 5.0 5.0 48 4.6
2 62 43 58 52 52 5.1 43 4.6

5 1 68 57 68 5.4 53 52 50 47

2 70 49 66 5.3 5.2 5.1 4.6 45

3 73 41 64 5.4 5.3 52 39 42

7 1 74 59 1715 5.5 5.4 52 50 4.1

3 85 47 17 5.4 52 5.1 42 4.1

5 87 35 69 5.6 5.5 53 3.5 3.7

40 3 1 58 51 58 5.1 5.1 5.1 49 49
2 59 45 56 5.1 5.1 5.1 45 47

5 1 65 54 65 5.3 53 52 50 49

2 67 50 65 53 5.3 52 4.6 47

3 67 44 6.1 52 52 5.1 42 45

7 1 72 60 73 5.6 55 55 53 48

3 75 48 172 5.4 53 5.1 44 45

5 79 39 67 5.5 5.4 54 39 40

50 20 3 1 72 58 74 5.3 5.2 5.0 50 56
2 75 46 17 55 5.4 52 47 59

51 90 69 91 6.2 5.8 5.5 5.3 6.0

2 90 58 93 5.7 55 52 48 57

3 10.0 4.8 10.1 6.0 5.7 54 46 59

7 1 107 82 108 6.9 6.4 5.8 55 5.8

3 128 6.7 127 6.9 6.3 5.6 5.3 5.8

5 133 45 123 6.7 6.2 5.6 48 5.6

30 3 1 65 55 67 5.1 5.1 5.0 50 55
2 66 48 69 53 52 52 48 55

51 75 63 18 5.4 53 5.1 52 55

2 82 60 85 5.6 5.5 53 5.1 5.9

3 82 50 82 5.6 5.4 52 49 59

7 1 84 72 88 59 5.6 53 54 56

3 101 63 103 6.1 5.7 5.4 5.1 6.0

5 103 47 104 6.1 5.8 55 48 6.0

40 3 1 61 55 62 52 5.1 5.1 52 53
2 61 49 64 5.0 5.0 4.9 49 54

51 70 61 171 5.4 53 52 52 56

2 73 57 1715 53 5.2 5.1 5.1 5.6

3 70 48 74 5.1 5.0 4.9 47 55

7 1 74 64 175 55 53 5.1 53 5.5

3 83 60 88 55 5.4 5.1 52 59

5 89 47 91 5.7 5.5 53 48 6.1




C Cumulants

Let Y1,...,Y, a random sample of a censored data from a Weibull distribution, the logarithm of
the likelihood function is given by

E(ﬂ)i‘ {5 [nloga+ U“’} exp <¥)} )

The first four derivatives of (1) can be expressed, respectively, as
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The second- to forth-oder cumulants are:
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n
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Krstu = —3 —Wi + Wy | XriXsiXeiXuis Krsiu = —5 9 (2Wi+ 20W; — Wi )XpiXsiXeiXui;
o> [ \o ot £
1 Z 1 , 3 4 , "
Frsan=—3 » § =3Wi = —3Wi— — Wi — W} p XpiXeiXeiXui;
g fo | g g g

3 , 9 14
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where
1
wi =1 —exp{~L;/" exp(—pi/0) |, Wi = ——L}/7 exp{~L]" exp(—pi/0) = i/},
1 /e - o
W) = ==L exp{~L;/" exp(—pi/0) = i/} |L" exp(—puifo) 1] .

1

It can be observed that w; = w!/ = 0 for type II censoring.



D Details about corrections

D.1 Likelihood ratio test

From the result of Lawley (1956), the Bartlett-correction factor for LR statistic for testing H :
B =8 is
Ep = Z(lrslu - lrstuvw); 2)
where
1
Lystu = KR {Zfirslu - Kggt) + "igfu)} )

- 1 u 1
Lestuvw = K KM {Hrtv <g’€suw - K’S('W)) + ’ig) ’igﬁ/) + Krtu (Zﬂsvw - ’igrv)) + ’ig)ﬂg‘\? } .

In censored data from a Weibull distribution, equation (2) is

1
lrstu:4 7 Z ltflla

-2 -1,/ " _ rs _ tu
w;—4o w; —4w; and z;; = — s Xrik Xsi = = Y4y Xei K X

where fj; = —o
/1.3
rsluvw—_ Zzwz WJ+W Z,j J—ZZWW iZij
= =
/o]
ZZWZ< wj+w; >ZijZiiij?ZzwinZ[jZiiij,
= =1/=

where z;j = — 3, Xk Xgj = — zl’uxlm’”xuj = — 3, whir" xy ;. In matrix notation

1 .
lrstu = mtr{FIZ(z)} )

1
Lrstuvw = *O’iSITWZ(B’) <§W + Wl> 1-0c1"WzPw1
—_ o
o °1"WZ217 <4—W+W’> 1-01"WZZZIW'1,
o

where Z = XK~ 'X", Fy = diag{fi1,..., fin}, W = diag{wy,...,w, }, W = diag{w},...,w}},
Z =diag{z11,.-.,2m},is a diagonal matrix with the elements of Z, 7% =7072,70 =72 o7,
O represents a direct product and 1 is a vector of ones. For convenience, we can write sy, as

lrstuvw = *(1/6)0761TWZ(3)W1 — 0_741T (0'71W + W,) Z(3)W'1
—(1/4)0°1"WZZZ (6 'W +4W') 1 -0 1" WZZZW'1,
Finally,
= (1/4)0 2 {F, 72 } +(1/12)0761TW (zz<3> + 3ZZZ) w1

To51TW (Z<3> + Zzz) Wito1TW (Z<3> 4 Zzz) W,



D.2 Score test

Suppose the hypothesis test H : 1 = ﬂ % and the partition of the parameter vector 8 = (
This partition induces the corresponding partitions

1 -1
Kgg = < Kgp,  Kg g, >7 K3l = Kﬁ]ﬁ] Kéllﬂz ,
Koo, Kap, )7 PP\ Kppp, Kgpp,

1
0 Kﬂzﬂz

From Cordeiro and Ferrari (1991), the Bartlett-type corrected score statistic is given by

0 0 _
A= ( )andM:Kﬂﬁ—A.

Sk = Sg{1— (cr+brSg +arSz) },

where
Ag3 Apy — 2Ag3 _ Ap1 —Apy t+Ag3

= TA AN = TAr 7 A R~
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3)
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Ag1 =3 Z (Hrst + 2’ir,st) (’iuvw + 2’iuv‘w)a”am”” -6 Z (’irst + Z’fr,st)“u wwa a-m

+6 Z(’fr,st — Krs.t) (Kuvw + 260y, W)awatwmru 6 Z(“r stu T Krs lu)a m"”,
Ay =-3 z RrstBuywd m m"™" +6 Z Krst + 2“;‘ st)’fu vwarvmlumvw

6 z Frst K AVmtm 43 Z Forsi, ' m
Ap3 =3 Z RrstBuyw m m™m™ +2 Z Rt Kuywim umsvmtw

In censored data from a Weibull distribution, equation (3) is

322 /71 1
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+§Z Z w,+4w WJ+2W 2p-q.ijZp—q.ij(Zp.ij = Zp-q.j)
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|
)
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3 9 14
(_ —w; + Wit —wit 6W§’) (2p,ii — 2p—q,ii) (2p,ii — Zp—qi)

)
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Wi +3WS ) 2p—q,ii(2p.ij — 2p—q,ij)(2p.jj — Zp—q.ji)

2
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3 2 2
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) 2
A= I; ,; (;Wi + 3W§) (;Wj + 3W§) (2pii = 2p—q.ii) (2p,ij — Zp—q.ij) (@p.jj — Zp-q.jj)
) N (2 .
+ i; ,; Swit 3w )\ —wj+3w5 ) (2pij — 2p—q) (Gpij = 2p-qii) Cpij = Zp—q.if)-

In matrix notation
Ag1 =301 (W+20W') Z,(Z —Z,)Z> (W+20W') 1
+60 01" (W+20W') Z,Z, (Z—Z>) (2W +30W') 1
+607 51T (3W+40W) [287 © (2~ Z) | (W+20W) 1
— 602t {Fa2 (Z—75)}

Ay =—30"1" QW +30W') (Z—Z,) Z> (Z—Z,) (2W +30W') 1
—60 1T 2W+30W') (Z—Z,) (Z—72)Z, (W+20W') 1
— 60717 (2W+30W') | 220 (Z— 72)? | 2W+30W) 1

+30 2 {Fs (2-2,)7},

Ags = o %17 (2W +35W') {3 (Z—72)(Z—17s) (2~ 7o) +2(Z zz)(”} (2W +3oW') 1,

where F, = diag { —20 2w} 4+ 60 *w; + 100w, + 5w/ } and F3 = diag { —302w? + 95 2w;
+140~w]+6w!'}.

D.3 Gradient test

From Vargas et al. (2013), the Bartlett-type corrected gradient statistic is

S5 =Sr {1~ (cr +brSr +arS7)}, 4)
where
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Ary =3 Z Korst Kuvw %m”m’“ (4a™ +3m"") +m"™a"m"" + %m”‘msv (4a™ +m™)
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+6 Z nﬁ?) mm™ —3 Z Forstum"* m'™,
Ary = % Z st Kuvw (3m” m™m™ 4 2m™m* m™),

Replacing equation (4) with the cumulants of censored data from a Weibull distribution,
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In matrix notation and after some algebra:
Ar =30 51TW { (Z—22) (Z+22) 2y + 2o (2~ 1) T+ 2(Z— L) O Z } w1

60 51TW {(Zz Y Z)o (Z@) _ zf)) +(Z—1o) (2222 + ZZ)
+2 [Zz (22— 2,2,) + 2 © (Zfzz)] }w’l
F12071TW {Zzz 2Ty + T — Z§3>}w/1
— 60 w{W(Z—1) 2o+ oW (2 25) (2+322) +2°W" (27 20 )},

Ay ==30"1"W{(1/4) (Z - 7>) (Z—Z>) (3Z+Z>)
+(Z—70) 2o (Z—70) +(1/2) (Z7Z2)(2>®(Z+3Z2)}W1
—601"W {(Z ~Z)6 (Z@) _ z§2>) +(2- 1) (22— 1,2) } w1
+307 e {W(2-22)" +20W (2-22) '},

Ars=(1/4)0°1"W {3 (Z-12)(Z— 1) (Z— 7o) +2(Z— Zz)“)}wr
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