Abstract

In clinical trials and drug development studies, we are often interested
in identifying which treatment or does level is more effective than the
control or zero dose group in prolonging the survival time of patients. In
this thesis, we are finding simultaneous confidence interval on the
differences of the restricted mean lifetimes between each treatment and
control groups for right-censored survival data. We further conduct a
simulation study to investigate the simultaneous confidence interval of
the competing procedures under different hazard alternatives, restricted
time points and samples sizes. Finally, the use of those procedures is

illustrated with two right-censored survival data sets.
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% 1. Weibull(4,y) 3 &4 #F ~ XA FU(010) ~ "THPFFEL

N=...=n,=N % ¢=0057T 1§ ¥ %%
L=2.5 L=3
A 7 N Bonf. Holm MVT Bonf. Holm MVT
0.2 125 30 0.988 0.979 0.975 0.989 0.979 0.977
50 0.986 0.969 0.967 0.98 0.972 0.970
02 1 30 0.977 0.963 0.963  0.987 0.968 0.965
50 0.986 0969 0967  0.990 0.962  0.966
01 1 30 0982 0967 0962 0.976 0.965  0.951
50 0.983 0967 0959 0.978 0.967  0.962
01 15 30 0974 0960 0955 0.979 0.963  0.958
50 0.985 0.959 0.955 0.983 0.965 0.956
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% 2.Weibull(2,y) % i~ F ~ 'L # U (0,10) ~ *LH|pFRFEL L

n=..=n,=N% ¢=0057 g ¥4

L=2.5 L=3

A /4 N Bonf. Holm MVT Bonf. Holm MVT

2 125 30 0.987 0.968 0.959 0.990 0.975 0.965

50 0.988 0.969 0.963 0.987 0.972 0.962

2 1 30 0.989 0.964 0.961 0.989 0.969 0.959

50 0.985 0.971 0.956 0.988 0.969 0.960

15 1 30 0.984 0.962 0.952 0.982 0.962 0.955

50 0.979 0.956 0.950 0.985 0.958 0.950

15 15 30 0.982 0.965 0.949 0.979 0.959 0.949

50 0.978 0.962 0.943 0.982 0.960 0.946
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% 3 Log—normal(,u,az) FEA T ~E A FU0,10) ~ L PFEREEL
N=...=n,=N % ¢=0057T 1§ ¥ %%
L=2.5 L=3
“4 o2 N Bonf. Holm MVT Bonf. Holm MVT
20 2.0 30 0.989 0.962  0.963 0.992 0.966  0.968
50 0.988 0.963  0.960 0.990 0.966  0.965
20 1.0 30 0.979 0.962 0.961 0.985 0.964 0.963
50 0.985 0960 0.961  0.989 0.965  0.960
1.5 1.0 30 0.985 0966 0.966  0.989 0.967  0.970
50 0.987 0.963 0.958  0.990 0.970  0.968
1.5 20 30 0.977 0960 0.959  0.986 0.961  0.962
50 0.976 0.959 0.961 0.983 0.961  0.957
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% 4. Log—normal(y,az)ﬁiéln\# ~E LA FU(0,10) ~ LA PR EEL

N=...=n,=N % ¢=0057T 1§ ¥ %%
L=2.5 L=3
“4 &% N Bonf. Holm MVT Bonf. Holm MVT
20 20 30 0.985 0.960 0.960  0.986 0.967  0.963
50 0.986 0.963 0962 0.991 0.965 0.963
20 10 30 0.986 0.967 0959  0.988 0.970  0.966
50 0.981 0965 0.960  0.983 0.969  0.965
1.5 1.0 30 0.975 0966 0.959  0.979 0.959  0.958
50 0.979 0962 0.957 0.985 0.960  0.956
1.5 20 30 0.981 0959 0.953  0.983 0.957  0.955

50 0.973 0.960 0948 0.979 0.961  0.953
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% 5.Weibull(2,7) &4 # ~ KA FU(010) ~ ny=n=..=n,=302 &
KRB g=0052 T B L iz 'a*ﬁ T B év’ﬂ%,jf%}ﬁ$ °
L=2.5 L=3
Alternatives Bonf. Holm MVT Bonf. Holm MVT
b A A A
7/:(1.0,1.0,1.0,1.0)
| 0.2 0.05 0.05 0.05 0.987 0.957 0.960 0.988 0.960 0.963
I 0.2 0.2 0.050.05 0990 0.965 0.965 0.992 0.971 0.970
11 0.2 0.2 0.2 0.05 0979 0.950 0.955 0.987 0.955 0.958
v 0.2 0.1 0.07 0.05 0.986 0.966 0.963 0.990 0.965 0.965
72(1.5,1.5,1.2,1.2)
| 0.2 0.05 0.05 0.05 0.986 0.966 0.966 0.989 0.968 0.973
1T 0.2 0.2 0.05 0.05 0983 0.962 0.960 0.983 0.965 0.963
11 0.2 0.2 0.2 0.050985 0.963 0.965 0.988 0.967 0.969
v 0.2 0.1 0.07 0.05 0977 0.960 0.958 0.979 0.962 0.959
7=(1.0,1.O,1.O,1.0)
| 0.2 0.1 0.050.05 0986 0.963 0.960 0.988 0.963 0.962
1I 0.2 0.1 0.1 0.050988 0.960 0.959 0.986 0.965 0.963
I 0.2 0.2 0.05 0.07 0.983 0.957 0.959 0.986 0.962 0.965
v 0.2 0.05 0.05 0.07 0.988 0.963 0.956 0.990 0.966 0.965
7=(1.5,1.5,1.2,1.2)
| 0.2 0.1 0.050.05 0981 0.960 0.959 0.983 0.963 0.963
1T 0.2 0.1 0.1 0.050990 0.968 0966 0.991 0.968 0.970
11 0.2 0.2 0.05 0.07 0983 0.955 0.958 0.985 0.959 0.963
v 0.2 0.05 0.05 0.07 0.983 0.968 0.969 0.987 0.970 0.968
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% 6.Weibull(2,7) % 7& A # ~ K TAFU(010) ~ ny=n=...=n, =30 = &7
KRB g=0052 T B L iz 'a*ﬁ T B év’ﬂ%,jf%}ﬁ$ °
L=2.5 L=3
Alternatives Bonf. Holm MVT Bonf. Holm MVT
b A A A
y:(l.O,l.O,l.O,l.O,l.O)
| 0.2 0.050.050.050.05 0.983 0.953 0961 0.983 0.961 0.965
II' 02 0.2 0.050.050.05 0990 0.960 0.963 0.989 0.971 0.969
III 0.2 02 0.2 0.050.05 0976 0.945 0.959 0.986 0.953 0.957
IV 0.2 0.1 0.07 0.050.03 0.980 0.961 0.962 0.991 0.966 0.943
;/=(1.5,1.5,1.2,1.2,1.2)
| 0.2 0.050.050.050.050.983 0.966 0.965 0.989 0.966 0.972
II' 02 0.2 0.050.050.05098 0.960 0.960 0.981 0.959 0.960
III 0.2 0.2 0.2 0.050.050.981 0960 0.963 0.980 0.963 0.967
IV 0.2 0.1 0.070.050.030.979 0.957 0.955 0.977 0.960 0.954
y=(1.0,1.0,1.0,1.0,1.0)
| 0.2 0.1 0.050.050.050.987 0.960 0.961 0.986 0.963 0.962
II 02 01 01 0.050.030983 0958 0959 0.986 0.965 0.959
III 0.2 0.2 0.050.050.07 0982 0.955 0.958 0.983 0.963 0.963
IV 0.2 0.050.050.050.07098 0.953 0.953 0.988 0.964 0.963
;/=(1.5,1.5,1.2,1.2,1.2)
| 0.2 0.1 0.050.050.050981 0.962 0.959 0980 0.961 0.962
II' 02 01 01 0.050.030990 0.966 0.963 0.986 0.960 0.973
III 0.2 0.2 0.050.050.07 0983 0.959 0.957 0.990 0.958 0.962
IV 0.2 0.050.050.050.070.983 0958 0.966 0.988 0.968 0.958
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% 7.Log—normal(u,0®) i & A # ~ R T4~ % U(0,10) ~ ny=n,=...=n, =30
P F kR g=0052 TH LR RFAREHS -
L=2.5 L=3
Alternatives Bonf. Holm MVT Bonf. Holm MVT
H H W
o’ = (2.0,2.0, 2.0,2.0)
I 12515 15 15 0988 0970 0.963 0.989 0.971 0.963
1T 12512515 15 0990 0.966 0.967 0.992 0.972 0.970
111 125 12512515 0982 0952 0.956 0.988 0.953 0.962
v 12515 17520 0986 0.967 0.963 0.991 0.968 0.966
o’ :(1.0,1.0, 2.0,2.0)
I 12515 15 15 0987 0967 0966 0989 0.966 0.977
11 125 12515 15 0982 0963 0.962 0.98 0.967 0.966
111 1.25 125 125 15 0989 0963 0.968 0.985 0.967 0.969
v 12515 17520 0978 0963 0960 0.982 0.966 0.963
o’ = (2.0,2.0, 2.0,2.0)
I 12515 1.75 1.75 0989 0962 0961 0.989 0.969 0.966
1I 12515 15 1750986 0963 0.956 0.988 0.967 0.970
I 1.25 125 15 1.75 0990 0959 0.959 0.987 0.966 0.962
v 12515 15 1250987 0963 0960 0.985 0.962 0.963
o’ :(1.0,1.0, 2.0,2.0)
I 1.25 15 1.75 1.75 0983 0.963 0.959 0.986 0.966 0.966
11 12515 15 1.75 0982 0.967 0.963 0.988 0.969 0.969
111 125 12515 1750989 0965 0.959 0.987 0.956 0.966
v 12515 15 1250983 0970 0.967 0.987 0.969 0.963
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% 8.Log—normal(u,0°) i & A # ~ T4 % U(0,10) ~ ny=n,=...=n, =30

AR E KB g=0052 THL B RBF AR EBRF o

L=2.5 L=3

Alternatives Bonf. Holm MVT Bonf. Holm MVT
H H  H,

o?=(15,151515,15)

I 12515 15 15 15 0988 0963 0962 0.98 0.956 0.962
O 12512515 15 15 0988 0962 0965 0.990 0.969 0.965
or 12512512515 15 0983 0951 0.955 0.988 0.955 0.959
IV 12515 17520 22 0985 0.960 0.960 0.986 0.964 0.962

o?=(15,15,2.0,2.0,2.0)

I 12515 15 15 15 0989 0970 0963 0.986 0.963 0.973
I 12512515 15 15 0.980 0.962 0.960 0.990 0.965 0.969
or 12512512515 15 0985 0960 0.963 0.983 0.964 0.970
IV 12515 17520 22 0977 0965 0.967 0.980 0.967 0.960

o?=(1515151515)

I 12515 17517520 0983 0.962 0.962 0.982 0.964 0.956
oI 12515 15 1751750980 0.960 0950 0.986 0.965 0.960
or 12512515 17520 0986 0965 0.953 0.988 0.961 0.964
IV 12520 15 1251250990 0.953 0.957 0.979 0.972 0.965

o’ =(15,1.5,2.0,2.0,2.0)

I 12515 17517520 0982 0.956 0.954 0.982 0.967 0.956
I 12515 15 1.751.750.980 0.960 0.960 0.980 0.966 0.968
or 12512515 17520 0987 0966 0.953 0.979 0.958 0.963
IV 12520 15 1251250977 0964 0966 0.986 0.963 0.957
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55 ¥
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&5 fo iy 7
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7 éf?‘fr"?,;] Ly

60 63 63 63 66 66 66 68 70 70

77 77 84 91 91 94 98 101 105 108

109 112 112 115 126 143 153 161 164 178

T %R King(1979)

2102487 F a4 S P ET A2 B & G % F(L=100)

WA Bonferroni Holm MVT
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tforg s VS 1% 95 (-2.805,8.337)  (-2.147,7.679)  (-1.957 , 7.489)

7 £5qein s VS, %95 (0.470,11.329) (1111, 10.688) (1.297, 10.502)

1 0430 1 0 1 0430
0430 1 0 1 0430 1

2 U272 FafrE3tikd 2 T2 08 ¢ % F(L=150)

BEGHERR Bonferroni Holm MVT

o foig 5 V.S g %5 (7.416,24.449) (8.422,23.443) (8.777,23.088)

* e {org 5 VS, Mg is (20.109, 36.890) (21.100, 35.899) (21.450, 35.549)

1 0461 1 0 1 0461
0461 1 0 1 0461 1

122487 F & 40 R 3 SR ETHLHE G % P (L=170)

BERHER Bonferroni Holm MVT
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teforg i VS % 95 (13,131, 31.206) (14.129 ,30.208) (14.148 , 30.189)

7 47 4ein s VS, g9 (30,106, 47.831) (31.085, 46.852) (31.104 , 46.833)

1 0475 1 0 1 0475
0475 1 0 1 0475 1

2 13 EF R A FRi2 T FTHMEB - OEFEF(HE 2 X)

Ry E v = PERE

Control 28 31 32 35 36 38 40 45 49 64
IL-2 31 35 36 42 47 47 49 64 70 85
IL-12 35 40 41 42 43 44 57 61 70 85

IL2+IL12 39 o1 55 64 85* 85* 85* 85* 85* 85*

KL R

7KL %R ¢ Wigginton

30146 e AR E M TREES S RET R B R

(L=60 =)

BEGHERR Bonferroni Holm MVT
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IL-2 v.s. Control

IL-12 v.s. Control

IL2+1L12 v.s. Control

(0.308, 14.291)

(2.041, 15.558)

(10.760 , 23.439) (11.761, 22.438)

1 0797 0.834 10
0.797 1 0952 01
00

0.834 0.952 1

(1411, 13.188)

(3.108 , 14.491)

= O O

|

(1413, 13.186)
(3.109 , 14.490)

(11.762 , 22.437)

1 0797 0.834
0.797 1 0952

0.834 0.952 1

% 15,9 'mie 4 F o iR 4 TORORR 4

(L=50)

» B2 =Rl 5
SRETRL

LR

5 e

Bonferroni

Holm

MVT

IL-2 v.s. Control

IL-12 v.s. Control

IL2+1L12 v.s. Control

(-0.409 , 11.009)
(0.666 , 11.533)
(5.337 , 15.662)

1 0.657 0.728
0657 1 0.803

0.728 0.803 1

(0.489 , 10.110)
(1521, 10.678)

(6.149 , 14.850)

100
010
0 01

(0.490 , 10.109 )
(1523, 10.676)

(6.151 , 14.848)

1 0657 0.728
0657 1 0.803

0.728 0.803 1

30166 % 4 R HTRERE S 2 BB TR

(L=40 =)

LR

Bonferroni

Holm

MVT
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IL-2 v.s. Control (-1.711,6.111)  (-1.092,5.492)  (-1.091, 5.491)
IL-12 v.s. Control (-0.165,7.165)  (0.414,6.585)  (0.415,6.584)

IL2+IL12 v.s. Control ~ (0.321,7.478)  (0.887,6.912)  (0.888,6.911)

1 0.574 0.652 100 1 0.574 0.652
0.574 1 0.698 010 0.574 1 0.698
0 01

0.652 0.698 1 0.652 0.698 1
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