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Estimation of the simultaneous confidence interval
for the differences between several survival

functions under-a.gamma frailty model
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Abstract

Medical studies for drug development are frequently conducted to evaluate the
treatment effects of a drug, where subjects or patients are randomly allocated to
receive different treatment groups of the drug and a control. For right-censored
survival data, it is usually interested in comparing the difference between two survival
functions at a fixed time point rather than comparing the entire survival curves, when
the survival functions are crossing. Moreover, in practice, a treatment effect may fades
as time progresses. Even for the patients with-the same covariates, not only might their
survival times be different, but their.individual survival functions could also be
different. To account. for variability .due. to “unobserved individual-level factors,
therefore, in this thesis, we extend the method of Jeong et al. (2003) and consider
construct the simultaneous confidence -interval for the difference of several survival
functions under a gammafrailty model for randomly right-censored survival data. The
associated coverage probability and the interval will be investigated via a simulation
study. The implementation of the confidence interval will be/illustrated using a real

data set.
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£ o BRI AE] L 95%c 90% T it
T=3 T=4 T=5
v b & La Bonfer | MNor | Bonfer | MNor | Bonfer | MNor
095 | 0.942 | 0.952 | 0.949 | 0.950 | 0.949 | 0.947
1 2 0.90 | 0.900 | 0.906 | 0.903 | 0.896 | 0.909 | 0.899
095 | 0943 | 0.954 | 0.961 | 0.944 | 0.970 | 0.935
0.5 0 2 0.90 | 0.895 | 0.901 | 0.923 | 0.886 | 0.943 | 0.886
1 0 095 | 0.947 | 0.950 | 0.971 | 0.942 | 0.980 | 0.938
0.90 | 0.898 | 0.898 | 0.938 | 0.892 | 0.963 | 0.892
0.95 | 0.940 | 0.953 | 0.943 | 0.949 | 0.943 | 0.947
2 1 0.90 | 0.893 | 0.905 | 0.892 | 0.896 | 0.908 | 0.898
0.95 | 0.943 1 0.951+ 0.951 | 0.948 | 0.974 | 0.945
1 2 0.90 | 0.899---0.904.| 0.905 | 0.897 | 0.940 | 0.893
0.95.14:0.949 | 0.954+..0.958 | 0.947 | 0.976 | 0.944
1 0 2 0.90 "} 0.899 .(-0:.902 | 0.923.1.0.892 | 0.953 | 0.890
1 ¢ 0.95 /}.0.951 (+0:952 | 0.973 | 0.950 | 0.995 | 0.944
0.90 /| 0.903 0899 | 0.940 | 0.90 | 0.984 | 0.893
P 1 0.95 | '0.943 | 0.952 | 0.949 | 0.948 | 0.973 | 0.947
0.90 |[:0.898 | 0.906 | 0.899 .[0.894 | 0.942 | 0.896
1 -, 095 | 0.944 | 0.953 | 0.953 .0.946 | 0.978 | 0.946
0.90. | 0.897 [ 0.903 | 0.910 *.0.897,/| 0.949 | 0.895
0.95 |* 0.947 ., 0.95% | 0:.960.| 0.946 | 0.980 | 0.945
2 0 A 0.90 “1+/0.901+10.899 | 0.9247| 0.894 | 0.957 | 0.892
4 0 0.95 | 0.949 .| 0.950 | -0.971 | 0.947 | 0.991 | 0.946
0.90 |..0.902=} 0.898| 0.936 | 0.898 | 0.977 | 0.897
5 1 095 | 0.941 | 0.949 | 0.954 | 0.947 | 0.978 | 0.946
0.90 | 0.897 | 0.903 | 0.908 | 0.897 | 0.948 | 0.897
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Fwl o3 A aoEfrHREDLIIEZ HETE R

T=25 T=30 T=35
2L | Da(t) 0.51 0.460 0.061
| Da(t) 0.57 0.933 0.733
9506 §1(t) (0.154,0.867) | (0.169, 0.751) (-0.057, 0.181)
. D2(t) | (0.238,0.918) | (0.842,1.024) (0.490, 0.976)
Bonferroni —
90% 910) (0.199,0.822) | (0.206, 0.715) (-0.042, 0.166)
D2(t) | (0.281,0.875) | (0.853,1.012) (0.520, 0.946)
9506 §1(t) (0.159,0.862) | (0.173,0.747) (-0.055, 0.179)
MNor ?2(t) (0.242,0.913) | (0.843,1.023) (0.493, 0.973)
90% Di(t) | (0.206,0.815) | (0.211,0.709) (-0.040, 0.164)

Da(t)

(0.287, 0.868)

(0.855, 1.011)

(0.525, 0.941)
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