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Abstract

The weighted log-rank (WLR) tests and the weighted Kaplan-Meier (WKM) test are

the most common used tests for testing the equality of two survival distribution. Since

each test has different advantages against various alternatives and it’s hard to know

the real alternative, the pre-selected test can’t gain more power. Therefore, in order to

combine the advantages of these two classes of tests, a versatile test based on WLR

tests and WKM test is then proposed. We select the appropriate weights by

maximizing the versatile test statistic, and use the permutation method to construct the

sampling distribution. Some numerical experiments are performed for illustrating the

superiority of the proposed method and then the proposed testing procedure is applied

to two real data sets.

Key Words: Data-driven; Linear combination test; Permutation method; Right-censored

data; Versatile test; Weighted Kaplan-Meier test ; Weighted Log-Rank tests
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G 0592 0262 0460  0.658  0.060
GM 0.648 0339 0436 0692  0.061
K;,(0.5) 069 0603 0291 0463  0.058
K,(05) 0658 0616 0234 0382  0.054
K;,(05) 0693 0512 0394 0619  0.062
K,(05) 0683 0538 0357  0.604  0.060
K. () 0693 0595 0305 0497  0.054
K, (B) 0658 0610 0239 0421  0.054
K., (B) 0668 0548 0387 0637  0.054
K, (B) 0670 0562 0368 0641  0.057

% - leen

0244 0547 0307 0367

g/z{ £ L _1§
L 0.431

% 2 e

0433 0729 0431  0.529
g/z{ £ L _1§
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Ao v EBEET XRLSFRLEUO02) n,=n=50% a=005T > FALF

2wt 2Bt

I II I v Null

WKM 0.853 0.830 0.377 0.666 0.053
G"’ 0.872 0.735 0.481 0.706 0.056
G" 0.830 0.798 0.321 0.515 0.048
G"' 0.766 0.363 0.621 0.820 0.057
G" 0.823 0.470 0.597 0.879 0.051

K;,(0.5)  0.866 0.796 0.425 0.696 0.052
K/ ,(0.5) 0.842 0.816 0.350 0.592 0.051
K;,(0.5) 0.858 0.685 0.552 0.822 0.054

K,*,](O.S) 0.858 0.721 0.505 0.825 0.054

Ki,() 0869 0805 0451 0702  0.051
K, (B) 0844 0814 0361  0.644  0.052
K.(B) 0850 0754 0571 0821  0.05

K(B) 0856 0766 0539 0854  0.053

)
L 0244 0.547 0.307 0.367
! 0.431
)

E

0.433 0.729 0.431 0.529
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+

2z EBEET XA FE UO02) 0 n=n,=80% ¢=0.05T 5 FELF

SR,

I II I v Null

WKM 0.962 0.947 0.562 0.858 0.049
G"’ 0.970 0.898 0.683 0.862 0.048
G" 0.952 0.929 0.445 0.686 0.049
G"' 0.913 0.471 0.819 0.937 0.048
G" 0.948 0.628 0.802 0.973 0.049

K,(0.5)  0.968 0.929 0.626 0.865 0.047
K;,(0.5)  0.958 0.938 0.506 0.779 0.048
K;,(0.5) 0.966 0.853 0.759 0.942 0.048

K;,(0.5) 0.964 0.883 0.715 0.946 0.048

K. () 0968 0934 0651 0869  0.046
KB 0960 0938 0535  0.840  0.050
K., (B) 0959 0911 0774 0943  0.046

K.(B) 0959 0917 0745 0963  0.047

1
L 0.244 0.547 0.307 0.367
N 0.431
1

=

0.433 0.729 0.431 0.529
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+ P ;
o L BRET

AL L U0,2) 0 n=n,=30 % 0 =0.057 > #Ihsed 4

Bl TR E Bt fenT tol s L o B L FPNEER

1 11 111 v Null
K;o([;) 0.675 0.324 0.719 0.592 0.503
’ (0.460)  (0.435)  (0.443)  (0.486)  (0.490)
Kl*o(/;) 0.518 0.350 0.449 0.333 0.484
’ (0.497)  (0.466)  (0.496)  (0.471)  (0.499)
K;](ﬁ) 0.454 0.221 0.694 0.701 0.500
’ (0.400)  (0.316)  (0.391)  (0.387)  (0.451)
£ (B 0.492 0.238 0.733 0.800 0.502
’ (0.447)  (0.335)  (0.404)  (0.354)  (0.466)
27~ LBRET RUAFLEUO02)  ny=n,=50 %2 ¢ =0.05T » HIpoR 1S
Ptk TEE B3 f T ok s A 0 4R L RN
1 11 111 v Null
K;o([;) 0.707 0.251 0.782 0.569 0.509
’ (0.449)  (0.399)  (0.407)  (0.488)  (0.490)
Kl*o(/;) 0.423 0.309 0.296 0.114 0.488
’ (0.487)  (0.454)  (0.455)  (0.317)  (0.498)
K;](/?) 0.415 0.140 0.743 0.707 0.506
’ (0.381)  (0.242)  (0.363)  (0.363)  (0.453)
K]*](/?) 0.476 0.155 0.795 0.859 0.501
’ (0.441)  (0.263)  (0.365)  (0.293)  (0.470)
s ABRET O RUARLE UW02)  n=n,=80 %2 ¢ =0.05T » HIpoR 1S
Ptk TEE B3 f T ol s B A 0 4R L RN
1 11 111 v Null
K;o([;) 0.751 0.182 0.862 0.572 0.512
’ (0.429)  (0.348)  (0.339)  (0.487)  (0.490)
Kl*o(/;) 0.342 0.272 0.129 0.027 0.500
’ (0.458)  (0.439)  (0.333)  (0.163)  (0.497)
K;](/?) 0.368 0.082 0.799 0.733 0.500
’ (0.350)  (0.170)  (0.312)  (0.320)  (0.453)
K]*](/?) 0.437 0.098 0.873 0.927 0.483
’ (0.430)  (0.197)  (0.287)  (0.202)  (0.470)
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+
~

S FeAF o BRI LR E R R E Y pE

TR T

EHGHETH

AT piE I B

WKM 0.821 0.205 2.992 0.001
GO0 1.590 0.055 2.691 0.003
G" 1.177 0.119 3.253 0.001
G 3.109 0.001 0.936 0.174
GM 3.135 0.001 1.999 0.022
K,;,(0.5) 1.213 0.112 2.814 0.0024
K;,(0.5) 0.997 0.159 3.081 0.0010
K;,(0.5) 2.234 0.012 2.120 0.0169
K;,(0.5) 2.193 0.014 2.571 0.0051
K;o(B) 1.590 0.052 2.992 0.0016
K o (B) 1.177 0.093 3.253 0.0006
Ky (B) 3.109 0.001 2.992 0.0023
K} (B) 3.135 0.001 2.992 0.0016
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A (1) =2 Il A(t)=0.751{t < 0.8} +0.5I{t > 0.8}
A, (1) =1 A, (t) = 0.251{t < 0.8} +0.5I{t > 0.8}

=) =)
£ £
: :
@ @
S T T T
0 1 2 3 4 0 1 2 3 4
Time Time
M A (H)=11{t < 0.3} +2I{t> 0.3} IV A () =11{t< 0.4} +1.81{0.4<t<1.2}
A (1) =1 +0.21{1.2<t<2.0}+1.81{t>2.0}
A, (1) =11{t < 0.4} +0.21{0.4 <t <1.2}
+1.61{1.2 <t < 2.0} +1.8I{t > 2.0}
] — Group 1 ] — Group 1
---- Group 2 ---- Group 2
=) =)
£ £
g g
@ @
S T T T S T T T
0 1 2 3 4 0 1 2 3 4
Time Time
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