Supplementary material for “Statistical inference based on
accelerated failure time models under model misspecification and
small samples”

1 Simulation Results

In this section, we show results for all the settings discussed in Section 4.



Table 1: Test size (%) in simulation 1. The true model is the Weibull regression model while the fitting
model is the Weibull regression model.

Wald LR

K n Naive Robust Boot w Wi w

q=0.2

0.5 20 6.09 6.35 6.10 586 6.15 4.82
0.5 50 5.36 5.43 552 530 539 4.96
0.5 100 5.16 526 533 5.13 523 5.01
0.5 200 5.11 5.13 526 5.09 5.12 5.03
0.5 500 5.06 5.08 517 5.05 5.07 5.03
1.0 20 6.52 730 6.45 594 6.67 4.89
1.0 50 5.44 5.80 5.61 5.22 5.57 491
1.0 100 5.29 549 549 5.17 539 5.04
1.0 200 5.18 530 531 5.13 524 5.06
1.0 500 5.15 5.18 523 5.10 5.15 5.12
20 20 6.98 8.05 6.73 6.05 7.18 4.87
2.0 50 5.66 6.12 576 532 5.79 4.86
2.0 100 5.40 5.67 554 521 549 5.10
2.0 200 5.18 534 535 511 5.26 5.06
2.0 500 5.15 5.18 529 511 5.14 5.10

q=04

0.5 20 5.11 5.16 582 5.73 576 4.85
0.5 50 5.00 5.01 533 5.28 527 4.95
0.5 100 5.17 5.19 543 532 531 5.19
0.5 200 5.03 5.02 519 5.08 5.09 5.04
0.5 500 4.96 495 511 498 4.98 5.00
1.0 20 6.07 6.52 6.09 595 640 4.80
1.0 50 5.36 5.60 558 ©5.32 5.55 4.98
1.0 100 5.30 5.35 545 529 534 5.10
1.0 200 5.10 5.14 525 5.08 5.13 5.04
1.0 500 5.12 5.13  5.27 5.11 513 5.11
20 20 6.95 8.07 6.51 6.11 7.22 4.75
2.0 50 5.69 6.20 5.75 537 590 4.97
2.0 100 5.37 5.62 549 524 547 5.04
2.0 200 5.19 532 530 5.11 5.24 5.04
2.0 500 5.09 5.18 523 5.06 5.15 5.12

Note: & is the shape parameter in the true model. g is the parameter of the censoring mechanism. LR is the likelihood
ratio test, w is the ordinary likelihood ratio statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted

statistic by Ego [w] (proposal), and Boot is the test based on the percentile bootstrap confidence interval.



Table 2: Test size (%) in simulation 1. The true model is the log-logistic regression model while the
fitting model is the Weibull regression model.

Wald LR

K n Naive Robust Boot w W w

q=0.2

0.5 20 13.67 10.20  7.56 11.91 8.48 4381
0.5 50 12.96 7.69 6.69 1219 6.94 5.05
0.5 100 13.03 6.72 6.24 12.61 6.31 5.09
0.5 200 13.06 6.11 598 1280 5.90 5.16
0.5 500 13.07 5.51 551 1297 543 5.13
1.0 20 10.14 781 6.68 927 6.96 4.89
1.0 30 9.05 6.17 590 874 587 5.01
1.0 100 8.84 5.63 555 8.68 546 5.08
1.0 200 8.63 5.32 538 855 526 5.08
1.0 500 8.49 5.12 517 847 5.10 5.02
20 20 7.93 6.51 6.14 774 6.28 4.87
20 50 7.17 548 547 711 541 494
2.0 100 7.16 534 540 713 532 5.09
2.0 200 7.00 514 523 698 5.13 5.05
2.0 500 6.85 5.04 513 6.85 5.03 5.01

q=04

0.5 20 10.86 873 6.78 9.70 7.60 4.82
0.5 50 10.10 6.85 6.24 957 6.35 5.04
0.5 100 10.07 6.10 5.86 9.76 5.82 5.05
0.5 200 9.95 5.74 569 9.82 558 5.16
0.5 500 9.83 5.32 540 9.77 528 5.11
1.0 20 7.51 6.47 6.14 754 6.53 4.96
1.0 50 7.04 5.62 5.67 7.05 5.64 5.05
1.0 100 6.81 532 534 684 534 5.04
1.0 200 6.79 520 532 6.81 520 5.06
1.0 500 6.64 5.02 512 6.64 5.03 5.01
20 20 5.70 5.28 574 6.46 6.03 4.89
20 50 5.75 5.12 536 6.09 544 5.02
2.0 100 5.76 5.06 525 5.92 5.22 5.02
2.0 200 5.72 5.01 517 579 5.08 5.03
2.0 500 5.76 5.04 514 580 5.08 5.06

Note: & is the shape parameter in the true model. g is the parameter of the censoring mechanism. LR is the likelihood
ratio test, w is the ordinary likelihood ratio statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted

statistic by Ego [w] (proposal), and Boot is the test based on the percentile bootstrap confidence interval.



Table 3: Test size (%) in simulation 1. The true model is the log-normal regression model while the
fitting model is the Weibull regression model.

Wald LR

K n Naive Robust Boot w W w

q=0.2

0.5 20 13.52 10.65 7.59 11.68 8.75 4.82
0.5 50 12.59 794 6.76 11.76 7.12 5.03
0.5 100 12.38 6.74 6.24 1195 6.33 5.15
0.5 200 12.42 6.13 599 1219 590 5.15
0.5 500 12.48 5.61 559 1240 5.52 5.19
1.0 20 11.72 914 7.15 1040 7.79 4.89
1.0 50 10.73 7.00 6.34 10.22 6.44 5.04
1.0 100 10.37 6.09 5.87 10.08 5.81 5.12
1.0 200 10.36 5.72  5.67 10.24 5.57 5.20
1.0 500 10.25 5.34 535 10.19 5.29 5.16
20 20 9.36 736 6.52 877 6.78 4.88
20 50 8.49 598 579 824 576 5.05
2.0 100 8.18 548 546  8.05 5.37 5.01
2.0 200 7.97 5.27 535 791 5.21 5.07
2.0 500 7.98 514 524 796 5.12 5.07

q=04

0.5 20 1281 10.73 733 10.90 8.82 4.81
0.5 50 11.75 7.78 6.55 1092 6.97 4.97
0.5 100 11.60 6.74 6.23 11.16 6.30 5.19
0.5 200 11.52 6.14 591 11.28 591 5.21
0.5 500 11.73 5.63 5.61 11.61 554 5.21
1.0 20 9.99 822 6.67 9.14 738 493
1.0 50 9.02 6.38 592 864 6.04 5.01
1.0 100 8.83 5.81 5.69 863 5.63 5.08
1.0 200 8.63 544 545 856 533 5.08
1.0 500 8.71 524 532 868 521 5.12
20 20 7.21 6.21 598 745 6.44 491
20 50 6.86 549 550 6.97 5.59 5.00
2.0 100 6.67 516 525 6.73 520 4.93
2.0 200 6.60 5.03 513 6.61 504 494
2.0 500 6.77 5.17 526  6.78 5.18 5.14

Note: & is the shape parameter in the true model. g is the parameter of the censoring mechanism. LR is the likelihood
ratio test, w is the ordinary likelihood ratio statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted

statistic by Ego [w] (proposal), and Boot is the test based on the percentile bootstrap confidence interval.



Table 4: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the Weibull
regression model. The parameter g of the censoring mechanism is 0.2.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 939 93.7 939 941 939 952
05 20 05 050 942 94.0 939 943 940 951
05 20 1.0 1.01 941 941 941 941 941 951
05 50 0.0 0.00 94.6 946 945 947 946 95.0
05 50 0.5 051 946 946 946 946 946 95.0
05 50 1.0 1.01 949 94.8 946 947 946 95.2
0.5 100 0.0 0.00 94.8 94.7 947 949 948  95.0
0.5 100 0.5 0.50 94.6 94.7 944 946 947 949
0.5 100 1.0 1.00 94.7 94.7 947 946 947 949
0.5 200 0.0 0.00 94.9 949 947 949 949 95.0
0.5 200 0.5 050 94.8 94.7 947 948 948 95.0
0.5 200 1.0 1.00 94.7 94.6 946 947 946 949
0.5 500 0.0 0.00 94.9 949 948 95.0 949 95.0
0.5 500 0.5 050 94.3 942 942 943 942 943
0.5 500 1.0 1.00 944 944 942 945 944 945
1.0 20 0.0 0.00 93.5 927 936 941 933 951
1.0 20 0.5 050 934 929 935 938 933 951
1.0 20 1.0 1.00 93.6 93.1 939 940 936 953
1.0 50 0.0 0.00 94.6 942 944 948 944 951
1.0 50 0.5 051 946 942 943 948 943 952
1.0 50 1.0 1.01 946 942 942 946 942 954
1.0 100 0.0 0.00 94.7 945 945 948 946 95.0
1.0 100 0.5 0.50 94.7 94.6 947 948 947 95.1
1.0 100 1.0 1.00 94.6 944 944 947 945 955
1.0 200 0.0 0.00 94.8 94.7 947 949 948 949
1.0 200 0.5 0.50 94.6 945 944 947 946  95.0
1.0 200 1.0 1.00 949 94.8 947 949 949  95.7
1.0 500 0.0 0.00 949 94.8 948 949 949 949
1.0 500 0.5 0.50 94.3 943 943 943 943 947
1.0 500 1.0 1.00 94.5 945 942 945 946 952
20 20 00 0.00 930 92.0 933 940 928 95.1
20 20 05 050 93.0 92.0 934 939 928  95.5
20 20 1.0 1.00 931 919 934 940 928 958
20 50 0.0 0.00 943 93.9 942 947 942 951
20 50 05 050 944 93.9 943 947 942  95.7
20 50 1.0 1.00 94.3 939 944 945 941 96.1
2.0 100 0.0 0.00 94.6 94.3 945 948 945 949
2.0 100 0.5 050 948 945 946 949 947 959
20 100 1.0 1.00 945 94.1 943 947 944  96.1
2.0 200 0.0 0.00 9438 94.7 946 949 947 949
2.0 200 0.5 0.50 948 94.6 947 948 947 958
20 200 1.0 1.00 949 94.8 946 951 949  96.2
2.0 500 0.0 0.00 949 94.8 947 949 949 949
2.0 500 0.5 0.50 94.3 943 942 944 944 954
20 500 1.0 1.00 94.6 945 945 945 944 959

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.

5



Table 5: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the Weibull
regression model. The parameter g of the censoring mechanism is 0.4.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 949 94.8 942 943 942 951
05 20 05 050 949 94.8 942 942 941 95.0
05 20 1.0 1.02 95.0 949 942 942 943 952
05 50 0.0 0.00 950 95.0 947 947 947  95.0
0.5 50 0.5 051 95.0 95.2 947 946 948 95.1
0.5 50 1.0 1.02 95.0 95.1 946 946 947 95.0
0.5 100 0.0 0.00 94.8 94.8 946 947 947 948
0.5 100 0.5 0.50 94.6 945 944 945 944 946
0.5 100 1.0 1.00 94.9 95.0 947 947 948 949
0.5 200 0.0 0.00 950 95.0 948 949 949 95.0
0.5 200 0.5 050 951 95.0 948 949 949 949
0.5 200 1.0 1.00 95.1 95.1  95.0 949 949 95.0
0.5 500 0.0 0.00 95.0 95.1 949 95.0 95.0 95.0
0.5 500 0.5 050 944 944 942 943 943 944
0.5 500 1.0 1.00 94.6 94.6 945 946 946 94.6
1.0 20 0.0 0.00 93.9 93.5 939 940 936 952
1.0 20 0.5 050 94.2 93.8 941 941 939 952
1.0 20 1.0 1.02 943 93.8 940 940 937 953
1.0 50 0.0 0.00 94.6 944 944 947 945  95.0
1.0 50 0.5 051 948 946 946 947 945 951
1.0 50 1.0 1.01 95.0 94.7 943 946 945 953
1.0 100 0.0 0.00 94.7 94.6 945 947 947 949
1.0 100 0.5 0.50 94.7 945 945 946 945 948
1.0 100 1.0 1.00 95.2 95.1 951 949 949 954
1.0 200 0.0 0.00 949 949 948 949 949 95.0
1.0 200 0.5 0.50 949 949 948 949 948 951
1.0 200 1.0 1.00 95.0 95.1 949 950 95.0 95.5
1.0 500 0.0 0.00 949 949 947 949 949 949
1.0 500 0.5 0.50 94.8 94.8 946 948 948 95.0
1.0 500 1.0 1.00 949 949 949 948 948 953
20 20 00 0.00 931 919 935 939 928 952
20 20 0.5 050 931 919 936 939 926 954
20 20 1.0 098 933 919 938 938 925 958
20 50 0.0 0.00 943 93.8 942 946 941 95.0
20 50 05 050 944 939 944 946 940 95.7
20 50 1.0 1.00 941 93.3 940 944 936 96.0
2.0 100 0.0 0.00 94.6 944 945 948 945 95.0
2.0 100 0.5 050 948 944 946 949 945 956
20 100 1.0 1.00 949 946 949 95.0 947  96.5
2.0 200 0.0 0.00 9438 94.7 947 949 948 95.0
2.0 200 0.5 050 94.7 947 948 947 947 956
20 200 1.0 1.00 94.8 94.7 946 948 947  96.3
2.0 500 0.0 0.00 949 94.8 948 949 949 949
2.0 500 05 050 944 944 943 945 944 954
20 500 1.0 1.00 94.7 946 944 947 945  96.2

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.
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Table 6: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the log-logistic
regression model. The parameter g of the censoring mechanism is 0.2.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 86.3 89.0 924 8.1 915 952
05 20 05 048 86.6 89.9 923 882 915 945
05 20 1.0 096 88.0 90.1 922 89.6 915 94.2
05 50 0.0 0.00 87.0 923 933 87.8 931 949
05 50 05 047 88.0 924 932 888 930 945
0.5 50 1.0 095 889 921 928 89.8 93.0 94.0
0.5 100 0.0 0.00 87.0 93.3 938 874 937 949
0.5 100 0.5 047 87.7 93.3 938 884 938 946
0.5 100 1.0 095 88.2 924 927 8.8 932 938
0.5 200 0.0 0.00 86.9 939 940 872 941 948
0.5 200 05 047 86.9 93.1 932 872 934 938
0.5 200 1.0 095 86.5 91.7 91.7 8.9 923 924
0.5 500 0.0 0.00 86.9 945 945 87.0 946 949
0.5 500 0.5 047 86.2 93.3 934 8.4 934 935
0.5 500 1.0 095 822 88.8 88.7 828 892 89.0
1.0 20 0.0 0.00 89.9 922 933 90.7 930 951
1.0 20 0.5 046 90.1 922 931 909 931 949
1.0 20 1.0 092 90.5 923 933 914 932 948
1.0 50 0.0 0.00 91.0 93.8 941 91.3 941 95.0
1.0 50 05 045 911 934 937 913 938 946
1.0 50 1.0 090 91.1 93.2 933 915 937 945
1.0 100 0.0 0.00 91.2 944 944 913 945 949
1.0 100 0.5 0.45 91.0 942 941 912 944 9438
1.0 100 1.0 0.91 90.0 926 928 906 931 936
1.0 200 0.0 0.00 914 94.7 946 914 947 949
1.0 200 0.5 0.45 904 93.6 935 906 938 94.0
1.0 200 1.0 091 88.6 915 916 89.1 920 92.2
1.0 500 0.0 0.00 91.5 949 948 91,5 949  95.0
1.0 500 0.5 0.45 89.7 934 932 899 935 935
1.0 500 1.0 091 834 87.5 874 839 879 88.0
20 20 00 0.00 921 93.5 939 923 93.7 951
20 20 05 045 921 934 936 922 935 947
20 20 1.0 0.89 920 93.1 933 921 934 946
20 50 0.0 0.00 928 945 945 929 946 95.1
20 50 05 042 93.0 944 944 93.0 945 95.0
20 50 1.0 0.86 926 942 941 928 943 947
2.0 100 0.0 0.00 928 94.7 946 929 947 949
20 100 0.5 043 926 944 943 926 945 947
20 100 1.0 0.87 9138 93.6 935 919 938 94.0
2.0 200 0.0 0.00 930 949 948 93.0 949 949
2.0 200 0.5 043 925 943 943 926 943 943
20 200 1.0 087 914 93.1 930 915 932 934
2.0 500 0.0 0.00 932 95.0 949 932 950 95.0
2.0 500 0.5 043 919 94.0 939 920 940 94.1
20 500 1.0 0.87 885 90.8 905 8.7 91.0 91.2

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.
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Table 7: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the log-logistic
regression model. The parameter g of the censoring mechanism is 0.4.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 89.1 91.3 932 903 924  95.2
05 20 05 048 90.2 91.5 933 91.1 924 949
05 20 1.0 097 919 91.9 932 922 926 95.1
05 50 0.0 0.00 899 93.2 938 904 93.7 95.0
05 50 05 047 909 93.3 938 916 940 95.1
05 50 1.0 095 919 93.1 938 929 940 95.2
0.5 100 0.0 0.00 89.9 93.9 941 902 942  95.0
0.5 100 0.5 047 90.8 93.7 937 913 941 946
0.5 100 1.0 096 91.5 928 931 920 935 948
0.5 200 0.0 0.00 901 943 943 902 944 948
0.5 200 0.5 047 899 934 932 904 93.7 941
0.5 200 1.0 096 90.7 922 925 913 93.0 941
0.5 500 0.0 0.00 90.2 947 946 90.2 947 949
0.5 500 0.5 047 89.3 929 928 896 93.0 933
0.5 500 1.0 095 88.0 89.9 90.1 8.7 90.6 919
1.0 20 0.0 0.00 92.5 93.5 939 925 935 95.0
1.0 20 0.5 047 926 93.4 937 923 934 9438
1.0 20 1.0 095 932 93.6 93.8 93.0 936 95.0
1.0 50 0.0 0.00 93.0 944 943 93.0 944 95.0
1.0 50 0.5 046 932 944 943 933 944 951
1.0 50 1.0 092 93.1 94.0 941 935 944 95.0
1.0 100 0.0 0.00 93.2 94.7 947 932 947 95.0
1.0 100 0.5 0.46 929 943 942 931 943 946
1.0 100 1.0 0.92 925 93.5 938 931 940 944
1.0 200 0.0 0.00 93.2 94.8 947 932 948 949
1.0 200 0.5 0.46 926 941 939 928 941 943
1.0 200 1.0 092 913 923 925 91.8 927  93.0
1.0 500 0.0 0.00 934 95.0 949 934 950 95.0
1.0 500 0.5 045 912 929 927 913 931  93.2
1.0 500 1.0 0.92 878 89.1 89.2 8.5 89.7 90.1
20 20 0.0 0.01 943 94.7 943 935 940 95.1
20 20 05 046 942 946 940 934 938 948
20 20 1.0 092 945 94.8 943 939 941 951
20 50 0.0 0.00 943 949 946 939 946 95.0
20 50 05 044 944 949 946 940 946 95.1
20 50 1.0 0.89 942 94.7 944 940 946 949
2.0 100 0.0 0.00 94.2 949 948 941 948 95.0
20 100 0.5 044 940 946 944 939 945 948
2.0 100 1.0 0.90 93.6 942 941 93.7 943 944
2.0 200 0.0 0.00 943 95.0 948 942 949 95.0
2.0 200 05 044 940 946 944 939 946 946
20 200 1.0 090 933 93.8 938 934 940 941
2.0 500 0.0 0.00 942 95.0 949 942 949 949
2.0 500 0.5 044 932 94.0 938 932 940 94.0
20 500 1.0 0.89 90.8 91.6 914 91.1 919 919

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.
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Table 8: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the log-normal
regression model. The parameter g of the censoring mechanism is 0.2.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 86.5 89.3 924 883 913 952
05 20 05 049 869 89.4 925 8.7 912 94.0
05 20 1.0 098 87.5 89.2 919 895 912 935
05 50 0.0 0.00 874 921 932 882 929 95.0
05 50 05 049 87.7 922 932 8.7 930 943
0.5 50 1.0 099 881 91.7 929 892 926 93.2
0.5 100 0.0 0.00 87.6 93.3 938 8.1 93.7 9438
0.5 100 0.5 049 884 93.0 935 8.9 934 94.0
0.5 100 1.0 099 88.2 92.8 933 8.8 933 93.2
0.5 200 0.0 0.00 87.6 939 940 878 941 949
0.5 200 05 049 873 935 937 875 937 937
0.5 200 1.0 099 88.0 93.3 933 884 936 929
0.5 500 0.0 0.00 87.5 944 944 876 945 948
0.5 500 0.5 049 873 943 942 874 944 942
0.5 500 1.0 099 86.6 92.7 928 8.8 93.0 91.7
1.0 20 0.0 0.00 883 909 928 89.6 926 95.1
1.0 20 0.5 048 885 91.0 928 89.8 921 947
1.0 20 1.0 095 894 91.2 927 90.6 923 944
1.0 50 0.0 0.00 89.3 93.0 93.7 898 940 95.0
1.0 50 0.5 048 894 93.0 936 90.1 935 947
1.0 50 1.0 095 898 92.8 933 90.7 934 943
1.0 100 0.0 0.00 89.6 93.9 941 899 944 949
1.0 100 0.5 0.48 89.7 93.6 938 90.1 940 944
1.0 100 1.0 0.95 89.5 92.8 930 902 934 939
1.0 200 0.0 0.00 89.6 94.3 943 89.8 947 948
1.0 200 0.5 0.48 89.2 93.6 93.7 894 939 942
1.0 200 1.0 0.95 883 919 919 8.8 924 927
1.0 500 0.0 0.00 89.7 94.7 947 898 948 948
1.0 500 0.5 0.48 88.6 935 932 8.8 936 93.6
1.0 500 1.0 0.95 8&4.3 89.3 89.3 8.8 89.7 90.1
20 20 0.0 0.00 90.6 926 935 91.2 936 951
20 20 05 045 911 929 936 916 934 950
20 20 1.0 091 912 929 936 920 936 949
20 50 0.0 0.00 915 94.0 942 91.8 944 949
20 50 05 045 915 93.8 940 91.7 942 949
20 50 1.0 090 912 934 937 916 938 946
2.0 100 0.0 0.00 918 945 945 920 948 95.0
20 100 0.5 045 917 942 943 91.8 944 947
20 100 1.0 090 90.9 93.0 931 91.1 933 936
2.0 200 0.0 0.00 920 94.7 947 921  95.0 949
2.0 200 05 045 913 939 939 914 940 94.2
20 200 1.0 090 89.9 921 922 902 924 927
2.0 500 0.0 0.00 920 949 947 920 948 949
2.0 500 0.5 045 90.2 93.2 929 903 933 933
20 500 1.0 090 85.0 88.4 884 8.4 887 89.0

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.
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Table 9: Coverage probability (%) and mean of Bg in simulation 1 when the true model is the log-normal
regression model. The parameter g of the censoring mechanism is 0.4.

Wald LR

K n oy By Naive Robust Boot w Wg w*

05 20 00 0.00 872 89.3 927 891 912  95.2
05 20 05 049 879 89.6 929 898 913 944
05 20 1.0 098 89.8 89.6 934 914 914 949
05 50 0.0 0.00 883 922 934 89.1 930 95.0
05 50 05 049 89.1 919 933 898 928 944
0.5 50 1.0 098 90.5 91.6 932 91.6 927 949
0.5 100 0.0 0.00 88.4 93.3 938 888 93.7 948
0.5 100 0.5 049 888 929 933 892 935 943
0.5 100 1.0 098 90.7 929 934 91.7 935 948
0.5 200 0.0 0.00 885 939 941 887 941 948
0.5 200 05 049 89.1 93.6 938 894 939 94.2
0.5 200 1.0 098 90.5 92.7 929 91.1 932 944
0.5 500 0.0 0.00 88.3 944 944 884 945 948
0.5 500 0.5 049 881 935 936 8.4 936 939
0.5 500 1.0 098 89.1 922 921 89.7 928 93.6
1.0 20 0.0 0.00 90.0 91.8 933 909 926 951
1.0 20 0.5 047 90.5 91.8 935 91.2 926 95.0
1.0 20 1.0 096 914 921 936 923 929 95.0
1.0 50 0.0 0.00 91.0 93.6 941 914 940 95.0
1.0 50 0.5 047 912 93.6 940 916 940 949
1.0 50 1.0 095 917 929 935 926 939 95.0
1.0 100 0.0 0.00 91.2 942 943 914 944 949
1.0 100 0.5 0.47 909 93.6 93.7 914 939 944
1.0 100 1.0 094 91.0 924 929 91.6 932 942
1.0 200 0.0 0.00 914 946 946 914 947 949
1.0 200 0.5 0.47 90.7 93.6 936 909 939 942
1.0 200 1.0 094 90.0 92.0 922 908 928 93.6
1.0 500 0.0 0.00 91.3 94.8 947 913 948 949
1.0 500 0.5 0.47 89.5 92.8 930 89.7 930 934
1.0 500 1.0 094 85.7 88.3 883 8.5 839 89.8
20 20 00 0.00 928 93.8 940 925 936 95.1
20 20 05 045 929 93.8 939 926 936 95.1
20 20 1.0 091 929 93.6 941 929 93.7 952
20 50 00 0.00 931 945 945 93.0 944 95.0
20 50 05 045 93.0 943 944 929 942  95.0
20 50 1.0 090 923 934 936 927 936 94.2
2.0 100 0.0 0.00 93.3 94.8 948 933 948 95.1
20 100 0.5 044 929 942 941 931 943 945
20 100 1.0 0.89 913 925 930 919 932 934
2.0 200 0.0 0.00 934 95.0 949 934 950 95.1
2.0 200 05 044 923 93.8 938 925 939 94.0
20 200 1.0 0.89 90.1 915  91.8 90.7 921  92.2
2.0 500 0.0 0.00 932 94.8 947 932 948 949
2.0 500 05 044 911 93.0 927 913 930 931
20 500 1.0 089 854 87.1 873 8.9 877 88.0

Note: ag and 4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. Bg is the maximum likelihood estimator of 84. LR is the likelihood ratio test, w is the ordinary likelihood ratio
statistic, wg is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Eg,[w] (proposal), and Boot is

the test based on the percentile bootstrap confidence interval.

10



Table 10: Relative bias (%) of 3, in simulation 1.

q=0.2 q=104
K n ag  Weibull Log-logistic ~Log-normal Weibull Log-logistic Log-normal
0.5 20 0.5 0.4 —-3.8 —1.5 0.6 —4.1 —2.4
0.5 20 1.0 0.8 —4.0 —1.7 1.8 —-2.8 —-2.0
0.5 50 0.5 2.1 —5.5 —1.4 2.8 —6.1 —-2.3
0.5 50 1.0 1.4 -5.1 —-1.5 2.4 —4.5 -2.0
0.5 100 0.5 0.3 —5.2 -1.3 0.4 -5.9 —2.4
0.5 100 1.0 0.3 —5.0 —1.5 0.4 —4.4 —2.2
0.5 200 0.5 0.2 —-5.3 —1.2 0.5 —5.6 —-2.1
0.5 200 1.0 0.1 —5.1 —14 0.5 —4.4 —-2.0
0.5 500 0.5 0.2 —5.2 —-1.3 0.0 —-5.7 —-2.2
0.5 500 1.0 0.1 —5.1 —-14 0.0 —4.6 -2.0
1.0 20 0.5 -0.3 -7.8 —4.5 0.5 —6.9 —5.6
1.0 20 1.0 0.1 —8.0 —4.6 2.1 —5.4 —4.3
1.0 50 0.5 1.0 —10.2 —4.9 1.7 -9.0 —6.0
1.0 50 1.0 0.7 —-9.6 —4.9 1.4 —-7.8 —5.4
1.0 100 0.5 0.2 —10.2 —4.9 0.0 —8.8 —6.8
1.0 100 1.0 0.1 -9.5 -5.1 0.1 —7.7 —6.0
1.0 200 0.5 0.0 -9.9 —4.8 0.3 —8.9 —6.5
1.0 200 1.0 0.0 —-94 -5.0 0.2 -7.9 —6.0
1.0 500 0.5 0.1 —9.7 —4.9 0.0 -9.1 —6.5
1.0 500 1.0 0.1 -94 -5.1 0.1 -8.1 —6.1
2.0 20 0.5 —0.6 —10.9 -9.8 -0.7 —7.7 -9.6
2.0 20 1.0 —-0.4 —11.3 -9.3 —-2.3 -7.5 —8.7
2.0 50 0.5 0.4 —15.1 —-9.8 0.5 —11.6 —10.7
2.0 50 1.0 0.2 —13.8 -9.6 0.3 —-10.7 —10.2
2.0 100 0.5 0.0 —-14.1 —-10.4 —0.2 —-11.4 —-12.0
2.0 100 1.0 —-0.1 —13.2 -10.1 0.0 —-10.5 —11.0
2.0 200 0.5 0.0 —13.3 -9.9 0.1 —11.5 —11.4
2.0 200 1.0 0.0 —12.9 —10.0 0.1 —-10.4 —10.9
2.0 500 0.5 0.0 —13.2 -9.9 0.0 —11.5 —11.5
2.0 500 1.0 0.0 —12.8 —10.0 0.0 —-10.9 —11.1

Note: ag and B4 are group effects in the true model and fitting model, respectively. « is the shape parameter in the true
model. ¢ is the parameter of the censoring mechanism. Relative bias (%) is 100 x (mean of ﬁg — ag)/agy, where Bg is the

maximum likelihood estimator of 3.
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Table 11: Test size (%) in simulation 2. The important binary covariate x; is omitted.

Wald LR

exp(n) n  «; Naive Robust Boot w W w
q=0.2

Weibull 20 -2 4.57 6.34 6.02 425 6.01 4.93
20 —1 7.09 7.87 6.67 631 7.12 5.14

20 1 11.59 9.80 7.40 10.08 8.34 4.96

20 2 12.80 9.10 7.00 11.65 7.90 4.94

200 -2 3.35 5.00 5.08 334 498 491

200 -1 5.07 5.09 5.14 499 5.00 4.85

200 1 8.64 530 531 850 5.16 491

200 2 9.28 510 5.08 9.17 5.00 4.81

Log-normal 20 -2 5.11 6.86 6.31 4.69 6.35 4.96
20 -1 10.37 9.25 725 9.00 7.95 5.07

20 1 14.02 1045 7.70 1229 8.70 5.05

20 2 1298 885 7.03 11.80 7.69 4.95

200 -2 4.18 521 530 4.13 5.18 5.08

200 -1 8.69 5.67 5.62 853 551 5.18

200 1 11.75 5.71 5.60 11.60 5.54 5.08

200 2 9.96 529 526 9.85 520 5.03

q=104

Weibull 20 -2 5.09 6.26 594 514 6.32 4.94
20 -1 7.34 792 6.55 6.72 729 5.04

20 1 10.81 938 7.04 951 810 4.96

20 2 13.50 947 7.15 1236 8.25 5.02

200 -2 4.16 494 5.03 418 4.95 4.88

200 -1 5.38 5.17 522 534 510 4.92

200 1 8.39 540 537 829 529 498

200 2 10.26 525 521 10.18 5.14 4.88

Log-normal 20 -2 5.14 6.33 6.07 512 6.30 5.02
20 -1 9.78 9.08 6.97 8.62 7.98 5.08

20 1 1341 10.37 743 11.83 8.76 5.03

20 2 14.11 9.45 7.11 1295 8.25 4.93

200 -2 4.39 512 5.19 438 5.12 5.04

200 -1 8.02 5,56 553 791 544 5.12

200 1 11.14 5.69 5.56 10.95 5.51 5.06

200 2 10.89 541 5.35 10.78 5.32 5.07

Note: «a is the coefficient of the omitted covariate 1. ¢ is the parameter of the censoring mechanism. LR is the
likelihood ratio test, w is the ordinary likelihood ratio statistic, wg is the adjusted statistic of w by Kent (1982), w* is the
adjusted statistic by Ego [w] (proposal), and Boot is the test based on the percentile bootstrap confidence interval.
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Table 12: Coverage probability (%) and mean of 3, in simulation 2. The important binary covariate 2
is omitted. The parameter g of the censoring mechanism is 0.2.

Wald LR

exp(n) n oy o [y Naive Robust Boot w WK w

Weibull 20 -2 0.0 0.00 954 93.7 940 957 940 95.1
20 -2 05 051 954 934 940 956 93.8 954
20 -2 1.0 1.02 950 93.8 941 952 939 96.0
20 -1 0.0 0.00 929 92.1 933 937 929 949
20 -1 05 050 928 922 933 935 928 951
20 -1 1.0 1.00 92.7 91.9 934 935 928  95.7
20 1 00 0.00 884 90.2 92,6 89.9 91.7 95.0

*

20 1 05 050 89.0 90.8 93.0 90.5 921 946
20 1 1.0 098 894 90.7 929 908 921 94.2
20 2 0.0 000 872 90.9 93.0 884 921 95.1
20 2 05 047 871 90.8 92.7 88.3 921 947

20 2 1.0 092 870 90.6 92.6 885 921 939
200 -2 0.0 0.00 96.6 95.0 949 96.7 950 95.1
200 -2 0.5 051 96.2 94.7 948 96.2 947 955
200 -2 1.0 1.02 95.7 945 943 956 944  96.0
200 -1 0.0 0.00 94.9 949 949 950 950 95.1
200 -1 0.5 050 948 95.0 95.0 949 950 958
200 -1 1.0 1.00 944 94.7 946 946 948 96.2
200 1 00 000 914 94.7 947 915 948 95.1

200 1 05 049 910 943 944 911 944 949
200 1 1.0 098 90.3 93.6 93.6 90.7 940 943
200 2 0.0 0.00 90.7 949 949 908 950 95.2
200 2 05 047 893 944 943 895 944 946

200 2 1.0 092 84.6 90.7 90.7 8.3 913 914

Log-normal 20 -2 0.0 0.00 94.9 93.1 93.7 953 937 95.0
20 -2 0.5 050 94.6 93.1 935 950 935 952

20 -2 1.0 1.01 943 93.0 933 945 933 958

20 -1 0.0 0.00 89.6 90.8 927 91.0 921 949

20 -1 0.5 049 89.7 90.5 924 909 91.7 944

20 -1 1.0 098 899 90.3 924 913 918 945

20 1 0.0 0.00 86.0 89.6 923 87.7 913  95.0

20 1 05 049 86.2 89.5 924 879 913 943
20 1 1.0 097 86.8 89.6 921 885 91.1 933
20 2 0.0 0.00 870 91.2 93.0 882 923 95.0
20 2 05 047 86.5 90.7 928 876 921 948

20 2 1.0 092 86.0 90.4 927 876 918 938
200 -2 0.0 0.00 958 94.8 947 959 948 949
200 -2 05 0.50 96.1 95.1  95.0 96.1 95.1 95.8
200 -2 1.0 1.01 959 95.0 949 960 950 964
200 -1 0.0 0.00 913 94.8 944 915 945 948
200 -1 0.5 049 916 943 945 91.7 945 949
200 -1 1.0 099 917 94.0 940 920 943 95.0
200 1 00 0.00 882 943 944 884 945 949

200 1 05 049 882 93.9 939 884 942 944
200 1 1.0 097 874 92.7 927 879 932 932
200 2 0.0 0.00 90.0 94.7 947 90.1 948 95.0
200 2 05 047 885 93.6 938 888 939 941
200 2 1.0 092 836 89.7 89.7 84.0 904  90.7

Note: ay and B4 are group effects in the true model and fitting model, respectively. a1 is the coefficient of the omitted
covariate x1. ,ég is the maximum likelihood estimator of 4. LR is the likelihood ratio test, w is the ordinary likelihood
ratio statistic, wx is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Ego [w] (proposal), and

Boot is the test based on the percentile bootstrap confidence interval.
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Table 13: Coverage probability (%) and mean of 3, in simulation 2. The important binary covariate 2
is omitted. The parameter g of the censoring mechanism is 0.4.

Wald LR

exp(e) n oy o [y Naive Robust Boot w WK w

Weibull 20 -2 0.0 0.00 949 93.7 941 949 937 951
20 -2 0.5 051 946 93.8 939 942 934 95.0
20 -2 1.0 1.01 942 93.9 938 936 933 95.1
20 -1 0.0 0.00 927 92.1 935 933 927  95.0
20 -1 05 050 923 91.9 934 929 924 947
20 -1 1.0 1.00 92.6 91.9 933 928 922  95.0
20 1 00 0.00 892 90.6  93.0 905 919 95.0

*

20 1 05 049 904 91.3 932 915 924 950
20 1 1.0 098 91.3 91.3 932 921 922 951
20 2 00 0.00 86.5 90.5 929 876 91.8 95.0
20 2 05 043 874 91.0 93.0 886 922 951

20 2 1.0 0.88 887 90.8 931 903 927 949
200 -2 0.0 0.00 958 95.1  95.0 958 951 95.1
200 -2 0.5 051 952 94.8 946 951 947 95.1
200 -2 1.0 0.99 94.5 94.7 945 945 946  95.1
200 -1 0.0 0.00 94.6 94.8 948 947 949 951
200 -1 0.5 050 94.2 945 947 942 945 954
200 -1 1.0 0.99 94.0 945 947 944 948 958
200 1 00 0.00 91.6 94.6 946 91.7 947 95.0

200 1 05 048 0911 93.8 940 91.3 941 943
200 1 1.0 097 915 92.9 932 923 935 944
200 2 0.0 0.00 89.7 94.8 948 89.8 949 951
200 2 05 043 863 91.7 919 86.7 92.1 923

200 2 1.0 087 80.0 85.0 8.3 813 86.5 872

Log-normal 20 -2 0.0 0.00 94.9 93.7 939 949 937 95.0
20 -2 0.5 051 941 93.1 934 941 929 948

20 -2 1.0 1.01 938 934 936 935 932 952

20 -1 0.0 0.00 90.2 90.9 93.0 914 920 949

20 -1 05 049 904 90.8 931 915 920 947

20 -1 1.0 098 90.7 90.9 929 916 917 949

20 1 0.0 0.00 86.6 89.6 92.6 88.2 912 95.0

20 1 05 048 874 89.8 927 889 913 946
20 1 1.0 096 89.0 90.1 93.0 903 914 944
20 2 0.0 0.00 859 90.6 929 870 918 95.1
20 2 05 043 856 89.9 926 87.0 914 946

20 2 1.0 087 864 89.5 921 88.6 915 938
200 -2 0.0 0.00 95.6 949 948 956 949 95.0
200 -2 0.5 051 954 95.0 95.0 955 951 955
200 -2 1.0 1.00 94.8 94.8  94.7 948 949  95.7
200 -1 0.0 0.00 92.0 944 945 921 946 949
200 -1 0.5 049 920 943 942 923 944 949
200 -1 1.0 098 923 93.7 938 927 941 952
200 1 0.0 0.00 889 943 944 89.0 945 949

200 1 05 048 885 93.3 935 889 937 943
200 1 1.0 095 882 91.4 915 89.2 922 932
200 2 0.0 0.00 89.1 946 946 89.2 947 949
200 2 05 043 844 91.1 913 849 91.7 920
200 2 1.0 086 74.6 81.8 825 764 838 845

Note: ay and B4 are group effects in the true model and fitting model, respectively. a1 is the coefficient of the omitted
covariate x1. ,ég is the maximum likelihood estimator of 4. LR is the likelihood ratio test, w is the ordinary likelihood
ratio statistic, wx is the adjusted statistic of w by Kent (1982), w* is the adjusted statistic by Ego [w] (proposal), and

Boot is the test based on the percentile bootstrap confidence interval.
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Table 14: Relative bias (%) of 3, in simulation 2.

q=0.2 q=04
n a;  ag  exp(n): Weibull exp(n): Log-normal exp(n): Weibull exp(n): Log-normal
20 -2 0.5 1.3 0.1 2.2 1.3
20 -2 1.0 1.6 0.6 1.0 1.0
20 -1 0.5 —0.1 —1.8 —-0.5 —2.4
20 -1 1.0 —-0.4 —-1.9 —0.1 —-2.1
20 1 05 —0.9 —2.7 —-2.9 —4.4
20 1 1.0 —-2.0 —-3.2 —2.5 —4.0
20 2 05 —5.3 —6.1 —13.1 —13.8
20 2 1.0 —7.8 —8.0 —11.5 —-12.9
200 -2 0.5 1.6 0.9 1.2 1.1
200 -2 1.0 1.6 0.9 —0.5 —0.1
200 -1 0.5 —0.1 —-1.1 —-0.8 —-2.3
200 -1 1.0 —0.3 —-14 —-1.0 —-2.3
200 1 05 —1.8 —2.7 —-3.5 —4.9
200 1 1.0 —2.3 —-3.2 —-3.2 —4.7
200 2 0.5 —6.7 —6.7 —14.1 —14.7
200 2 1.0 -84 —8.5 —12.9 —14.3

Note: oy and 4 are group effects in the true model and fitting model, respectively. g is the parameter of the censoring
mechanism. «; is the coefficient of the omitted covariate z1. Relative bias (%) is 100 X (mean of B4 — ag)/arg, where B, is

the maximum likelihood estimator of .
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2 Kaplan-Meier curves for empirical data
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Figure 1: The Kaplan-Meier curves for each treatment group for acute myelogenous leukemia data.
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Figure 2: The Kaplan-Meier curves for each treatment group for severe aplastic anemia data.
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3 R code for our proposed method

3.1 Input

The R file “sample_code.R” contains the function AFT_Bartlett with arguments indat, fitdist, B, and
seed. indat is a data frame intended to be analyzed, which has following three variables.

time: event time or censoring time

event: indicator variable, which takes one if the subject experiences event and zero if the subject expe-
riences censoring

group: group indicator variable (e.g., 0 = placebo group; 1 = active group)

fitdist specifies a fitting distribution of the error term. In the function AFT_Bartlett, we can specify
exponential, weibull, loglogistic, and lognormal; other distributions are not supported. B is the
number of resampling arising from the approximation (1) in the main text. seed is a random seed.

3.2 Output

The function AFT_Bartlett provides the results of naive and robust Wald tests and chi-squared tests
based on w, wg, and w* = w/EA@0 [w], where w is the ordinary likelihood ratio statistic, wg is the
adjusted statistic of w proposed by Kent (1982), and w* is the adjusted statistic using the non-parametric
bootstrap method. In the Wald tests, a point estimate of the treatment effect, its standard error, z-value,
and p-value are presented. On the other hands, in the likelihood ratio tests, test statistic (w, wg, or
w* = w/Ey,[w]), degree of freedom, and p-value are presented.

3.3 Example

We provide an example of an analysis for the acute myelogenous leukemia dataset used in the main
article. In the following R code, we analyze the dataset by fitting Weibull distribution. Let the number
of resampling B be 1,000 and let the random seed be 5678.

# observed times

time <- ¢(9,13,13,18,23,28,31,34,45,48,161,5,5,8,8,12,16,23,27,30,33,43,45)
# event indicators

event <- c(1,1,0,1,1,0,1,1,0,1,0,1,1,1,1,1,0,1,1,1,1,1,1)

# group indicators

group <- c(1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0)

leukemiadat <- data.frame(time=time,event=event,group=group)

AFT_Bartlett(leukemiadat,’weibull’,1000,5678)
The results are shown as follows. Here, Loglik is the maximum value of the log-likelihood function.

$‘Information®

value
number of resampling 1000
fitting distribution weibull
Loglik -80.5216452034027
$wWald
Estimate Std. Error z P

Naive 0.9293416 0.3825019 2.429639 0.01511385
Robust 0.9293416 0.4867046 1.909457 0.05620314
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$LR

w df )

Ordinary 5.314048
Kent 3.282175
Bootstrap 3.034376

1 0.02115415
1 0.07003608
1 0.08151789
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