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1544 80712 97742 21500 97081 42451 50623 56071 28882 28739

01011 21285 04729 39986 73150 31548 30168 76189 56996 19210
47435 53308 40718 29050 74858 64517 93573 51-58 68501 42723
91312 75137 86274 59834 69844 19853 06917 17413 44474 86530
12775 08768 80791 16298 22934 09630 98862 39746 64623 32768
31466 43761 94872 92230 52367 13205 38634 55882 77518 36252
09300 43847 40881 51243 97810 18903 53914 31688 06220 40422
73582 13810 57784 72454 68997 72229 30340 08844 53924 89630
11092 81392 58189 22697 41063 09451 09789 00637 06450 85990
093322 98567 00116 35605 66790 52965 62877 21740 56476 49296
80134 12484 67089 08674 70753 90959 45842 59844 45214 36505
97888 31797 95037 84400 76041 96668 75920 68482 56855 97417
92612 27082 59459 69380 98654 20407 88151 56263 27126 63797
72744 45586 43279 44218 83638 05422 00995 70217 78925 39097
96256 70653 45285 26293 78305 80252 03625 40159 68760 84716
07851 47452 66742 83331 54701 06573 98169 37499 67756 68301
25594 41552 96475 56151 02089 33748 65239 89956 89559 33687
65358 15155 59374 80940 03411 94656 69440 47156 77115 99463
09402 31008 53424 21928 02198 61201 02457 87214 59750 51330
97424 90765 01634 37328 41243 33564 17884 94747 93650 77668
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Difference which occurs with probability 0.05 %A | %B

10 2:8 20/80

20 6:14 30/70

50 18:34 36/64

100 40:60 40/60

200 86:114 43/57

500 228:272 46/54

1000 469:531 47/53
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Random Permuted Blocks
Imbalance
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design
2
randomization
Ng} Na = Ng variance
Ratio  Power
1:1 0.950
3:2 0.940
2:1 0.925
3:1 0.877

Stratification

block design
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4 block

variance = o’{1/Na +

No Lymphnode meta

1-3 Lymphnode meta

>3 Lymphnode meta
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Logistic Regression
stratify
3—6
randomization
randomization selection bias
10 randomization a, b
data 9 8 10 17 8 9 6 12 15 6
aorb a a b b b a a b b a
5 5 a 7.6, b 12.4
a b 4.8 0
3 a 7 b
10 a, b
aorb 210
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Rerandomization test

Var (mean, — meany,) = (1/N, — 1/Ny)c?



Adaptation
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Randomized play-the-winner’s role (Wei & Durham JASA, 1978, Wei, Ann of Stat, 1979)
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ECMO trial
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A
A
B randomized play the winner’s rule
AB
(A) ECMO (B)
baby 1 2 3 4 5 6 7 8 9 10 11 12
aorb A B A A A A A A A A A A
outcome S F S S S S S S S S S S
A ECMO (S)
B
ECMO A
10 ECMO
Randomized play-the-winner’s rule
ventilation ECMO total
success 0 9 9
failure 1 0 1
total 1 9 10
Fisher’s exact test 2Xx2
table
New Engl J Med
reject
1985 Harvard ECMO study 4
block A, B 4
4
28
19
10 9 ECMO 9 ECMO
10 4
ECMO 20 1

ECMO



AIDS AZT randomized clinical trial
(0.92 0.88) 76 9
AIDS (Yao Q, Wei LJ. Play the
winner for phase I1/111 clinical trials. Statistics Medicine 15:2413-23,1996)

3 play the winner

study design

Rapid eye movement latency — Placebo (P)
Experiment 1(E1)
Experiment 2(E2)
Active (A)
Placebo (P)
Experiment 1(E1)
Experiment 2(E2)
/ Active (A)
Normal
(regression to the mean)
13

adaptive design

E2:4,A:3,E1:2,P: 2




A
P 0.25
El E2 A P
43 41 40 28
64 36 53 46
107 77 93 74
imbalance  power
AIDS Clinical Trial Group 076 play the winner rule
HIV AZT
476 HIV
238 AZT 205 13 HIV
(6.3%) 238 204 40 HIV
(19.6%) 3
AZT 27 HIV

play the winner



HIV AZT

AZT 7 (6.3%)
HIV 7 93
AZT
2 AZT
300 176 HIV
65 76 HIV
play the
winner rule 11 HIV
1
8 time period
8, 14, 20, 26, 32, 38 AZT 287
189 HIV 67 2 trade off
multi-stage 92 90 9 HIV
2% power loss
A life of 9 babies
Dynamic treatment allocation rules
20 nioite
1,000 AIDS Protein Inhibitor (PI)
AZT (experience)
AZT (Naive) HIV-RNA 10,000
strata
80 strata
(#5) HIV-RNA 10,000 AZT
allocation
A (Pl co-use) B (Pl no-use)
Institute #5 4 8
AZT naive 30 25
RNA > 10,000 35 27
#5
B A AZT naive, RNA > 10,000
B A-B 4,5,8
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randomization
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