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Abstract

In clinical trials, the evaluation of treatment effects is based on the length of

survival time. In recent years, physicians and patients pay much attention to the

quality of life during treatments with improved material life, and quality of life

becomes one criterion for assessing the effect of drugs. In this thesis, we proposed a

versatile test for the difference between two quality adjusted survival times, and select

the most suitable weight parameter of quality by data by maximizing the test statistic.

Some numerical studies are performed under various sample sizes and survival

functions with different correlations, for evaluating the performance of the type I error

and power. We also discuss the distribution of the weights selected in the versatile test.

Finally, the proposed testing procedure is illustrated with two real data sets.

Key words : permutation, quality of life data, quality adjusted survival time, restricted

mean life, versatile test
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% 1. nig=50,i=123g=122% ¢=0.0527 > A BRET A EEFTFTAHLE A1

LG

Z(Wrox s Weir ) Z(0,0) Z(0.5,0.5) Z(1,1)
(t1g 125 ) Pg
(0,0) 0.9 0.058 0.0807 0.0737 0.106
(0,0) 0.5 0.0617 0.0773 0.081 0.116
(0,0) 0.2 0.061 0.0723 0.0813 0.121
(-0.3,-0.3) 0.9 0.0543 0.0777 0.0757 0.09
(-0.3,-0.3) 0.5 0.0587 0.0673 0.074 0.090
(-0.3,-0.3) 0.2 0.0543 0.0667 0.07 0.091
(0.3,0.3) 0.9 0.0617 0.0817 0.094 0.148
(0.3,0.3) 0.5 0.0513 0.0787 0.091 0.167
(0.3,0.3) 0.2 0.052 0.077 0.104 0.196
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% 2. nig=100, i=1,2,3,g=12 # A 24 E ST E ng=100 2 n,;=200 , 00 =0.05 2

T ABRETAESTERL

P 14 F Bt o

=100 nig=200
(wigtizg) Py ZWroys We ) Z(0,0)  Z(0.5,0.5)  Z(L,1) Z(0,0) Z(0.5,05) Z(L1)
(0,0 0.9  0.0417 0.062  0.0627 0.0773 0.05  0.0493  0.063
(0,0) 0.5 0.050 0.058  0.0587  0.076 0.057  0.0517  0.0563
(0,0 02  0.0513 0.057  0.0583  0.082 0.055  0.0563  0.0687
(-0.3,-0.3) 0.9  0.0443 0.061  0.0593 0.069  0.0513 0.0523  0.06
(-0.3,-0.3) 0.5 0.051 0.0567  0.057  0.07 0.062  0.056  0.0597
(-0.3,-0.3) 0.2 0.0553 0.059  0.061 0.0667  0.0577 0.0587  0.058
(0.3,03) 0.9 0.044 0.0617 0.066 0.1023  0.0523  0.0607  0.0877
(0.3,03) 0.5  0.0473 0.058 0.0743  0.123 0.057  0.0637  0.0863
(0.3,03) 0.2 0.046 0.064 0.073  0.1323  0.0557  0.0673  0.1067
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# 3. nig=100,i=1,23,g=12> a=00527 > L BRE T2 EEFTEHALE D

A AR
A Bt

Z(Wrox s Weir ) Z(0,0) Z(0.5,0.5) Z(1,1)
(i2,1422) (p1.p2)
(0.5,0.5) (0.9,0.9) 0.8837 0.935 0.927 0.835
(0.5,0.5) (0.5,0.5) 0.8743 0.9277 0.944 0.831
(0.5,0.5) (0.9,0.5) 0.936 0.937 0.972 0.947
(0.5,0.5) (0.2,0.2) 0.8573 0.9327 0.954 0.822
(0.5,0.5) (0.9,0.2) 0.96 0.9367 0.986 0.980
(0.5,0.2) (0.9,0.9) 0.8552 0.935 0.878 0.649
(0.5,0.2) (0.5,0.5) 0.8497 0.9277 0.9 0.663
(0.5,0.2) (0.9,0.5) 0.8993 0.937 0.947 0.881
(0.5,0.2) (0.2,0.2) 0.8383 0.9327 0.925 0.690
(0.5,0.2) (0.9,0.2) 0.9503 0.9367 0.977 0.961
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Z 4, ne=50, i=1,23,g=12 K2l | FLFFFET > L BXRET

(WTOX’WREL) [ (AN

(WTOX > WREL)

(ig fi2e)  pe  (0,0)(0,1)(1,0)(1,1)(0,0~1) (1,0~1) (0~1,0) (0~1,1) (0~1,0~1) T iz LEE

(0,0) 0.9 553 669 534 682 213 220 44 60 25 (0.4998,0.550) ( 0.493,0.470)
(0,0) 0.5 485 659 504 646 287 267 42 72 38 (0.498, 0.569) (0.492,0.461)
(0,0) 0.2 422 653 443 616 354 335 38 96 43 (0.495,0.599) ( 0.490,0.447)
(-0.3,-03) 0.9 543 656 596 606 245 231 44 47 32 (0.499, 0.521) ( 0.493,0.470)
(-0.3,-03) 0.5 527 629 486 600 317 323 42 46 30 (0.489, 0.543) ( 0.493,0.458)
(-0.3,-03) 0.2 487 625 473 570 350 352 36 78 29 (0489, 0.553) ( 0.492,0.454)
(0.3,03) 0.9 506 686 501 737 192 198 42 118 20 (0.510,0.592) (0.490, 0.468)
(0.3,03) 0.5 395 727 406 727 259 261 36 146 43 (0.503,0.649) (0.487, 0.444)
(0.3,03) 02 360 672 337 748 295 309 40 192 47  (0.513,0.672) (0.484, 0.431)
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% 5. ne=100, i=1,23,g=12 ¥ ez A [ FLFH3*FT > EBERET

(WTOX’WREL) [ (AN

(WTOX > WREL)

(ig fi2e)  pe  (0,0) (0,1)(1,0) (1,1) (0,0~1) (1,0~1) (0~1,0) (0~1,1) (0~1,0~1) T2 A

(0,0) 0.9 544 659 572 644 226 239 33 64 19 (0.504, 0.542) (0.493, 0.470)
(0,0) 0.5 509 591 507 590 325 342 29 76 31 (0.503,0.544) (0.493, 0.458)
(0,0) 02 473 592 482 561 351 38 39 79 37 (0.501,0.555) (0.492, 0.451)
(-0.3,-0.3) 0.9 591 625 619 583 234 248 37 40 23 (0.501,0.501) (0.494, 0.471)
(-0.3,-0.3) 0.5 550 599 563 572 307 307 38 40 24 (0.499,0.509) (0.495, 0.461)
(-0.3,-0.3) 02 520 567 504 538 357 398 35 49 32 (0.500,0.529) (0.494, 0.453)
(0.3,03) 0.9 544 682 517 706 211 195 41 93 11 (0.497,0.570) (0.491, 0.470)
(0.3,03) 0.5 451 664 462 689 289 270 33 105 37 (0.504,0.607) (0.490, 0.454)
(0.3,03) 02 415 645 432 663 330 327 30 123 35 (0.505,0.618) (0.490, 0.447)
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% 6. niE=100, i=1,23,g=1,2 » & & <>

(WTOX’WREL) [ (AN

Gl R R R BRET

(WTOX > WREL)

(u12,122) (p1,p2) (0,0) (0,1)(1,0)(1,1) (0,0~1) (1,0~1) (0~1,0) (0~1,1) (0~1,0~1)

2 4 #or £

(0.5,0.5) (0.9,0.9) 540 166 571 180 584

(0.5,0.5)

(0.5,0.5)

(0.5,0.5)

(0.5,0.5)

(0.5,0.2)

(0.5,0.2)

(0.5,0.2)

(0.5,0.2)

(0.5,0.2)

(0.5,0.5) 341

(0.9,0.5) 137

(0.2,0.2) 264

(0.9,0.2) 68

(0.9,0.9) 1031

(0.5,0.5) 680

(0.9,0.5) 326

(0.2,0.2) 538

(0.9,0.2) 112

117

386

99

480

77

56

218

56

380

379

165

254

70

930

736

383

527

115

155

431

102

634

61

74

248

65

475

789

651

904

532

291

550

704

691

676

615

817

754

906

639

277

538

727

745

752

121

86

34

67

19

236

181

89

138

35

55

49

163

56

320

20

20

83

16

179

168

267

279

348

238

77

165

222

224

276

(0.515, 0.360) (0.481, 0.388)

(0.519, 0.442) (0.477, 0.365)

(0.530, 0.683) (0.472, 0.350)

(0.498, 0.498) (0.473, 0.344)

(0.546, 0.813) (0.465, 0.283)

(0.477,0.144) (0.480, 0.295

(0.512, 0.235) (0.480, 0.326)

(0.518, 0.481) (0.478, 0.391)

(0.511, 0.305) (0.478, 0.333)

(0.530, 0.713) (0.471, 0.329)
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27 ARFRFTRAL W T HE ORI RIL AT FETREIR LR

At

R BB E B p BATERY o

t 500 750 1000 1250 1500 1750 2000
26 ) 2.257 2.449 2.6042 2.737 2.945 3.025 3.121
w
i (0.036)  (0.0175)  (0.0095)  (0.008) (0.004)  (0.0025)  (0.002)
Wens 0 0 0.15 0.04 0 0 0
W
w;;@ Wep, <008 W <0.55 o, <0.89 W, <0.92 o, <0.84 i, <0.85 W, <0.88
20) 2.257 2.449 2.597 2.736 2.945 3.025 3.121
(0.01200)  (0.00717)  (0.00470)  (0.00311)  (0.00162)  (0.00124)  (0.00090)
205) 1.714 2.2219 2.530 2.616 2.643 2.684 2.762
' (0.04328)  (0.01318)  (0.00570)  (0.00445)  (0.00411)  (0.00363)  (0.00287)
20 0.174 1.342 1.900 1.943 1.762 1.785 1.855

(0.43087)  (0.08987)  (0.02874)  (0.02603)  (0.03901)  (0.03712)  (0.03177)
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208 WESARFTERSIPFRAL TR brB ik Ls AT b
ST R AR B RE Eop @R o
t 50 60 70 80 90 100
N 56967  5.7660 5.7707 5.8023 5.9093 5.9843
Z(WTOX > WREL)
(0) (0) (0) (0) (0) (0)
(Wrox > Wezr) (1, 0) (1,0) (1,0) (1,0) (1,0) (1.,0)
20,0 0.9042 1.9523 2.6072 3.0921 3.5336. 3.8737
’ (0.1829)  (0.02545) (0.004564) (0.000993) (0.000205) (5.36e-05)
205,05 1.1883 2.0412 2.6349 3.1059 3.4837 3.7446
o (0.1174)  (0.02062) (0.004208) (0.000949) (0.000247)  (9.03e-05)
20D 1.3877 1.8533 2.3237 2.7588 3.0421 3.1998
’ (0.08262)  (0.03192)  (0.01007)  (0.002901) (0.001174)  (0.000688)
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P

29 PN RALERSTIYFTREL FETAFCTEFTLE DR ER

PHEFLE (WTOX’WREL)%)—?] °

Wiox 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

T W

60 0 0~0.11 0~0.22 0~0.32 0~0.43 0~0.53 0~0.63 0~0.73 0~0.82 0~0.91
80 0~0.29 0~0.38 0~0.47 0~0.56 0~0.64 0~0.73 0~0.81 0~0.88 0~0.96 0~1 0~1
100 0~0.54 0~0.61 0~0.68 0~0.75 0~0.82 0~0.89 0~0.95 0~1 0~1 0~1  0~1
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