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Modified simon’s minimax and optimal two-stage designs for
single-arm phase II cancer clinical trials

SUPPLEMENTARY MATERIALS

{a) «=0.1 and B=0.1
sample size in total (n) |

Po Py SM+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12
005 | 025 M=SM A A 0=50
01 | 03 M=SM A 0=50
015 | 035 M=SM 0=50
02 | 04 M=SM 0=50
025 | 045 M=SM 0=A S0
03 | 05 M=SM A 0=50
035 | 055 SM M=A 0=50
04 | 06 M=SM 0=50
045 | 065 M=SM 0=50
05 | 07 M=5M A 0=50
055 | 0.75 SM M=A 0=50
06 | 08 SM M=A 50 [5)
065 | 085 M=SM 0=50
07 | 09 M=SM 0+50

075 [ 095 | M=5SM=50=0

(b) @=0.05 and B=0.2
sample size in total (n)

Pe P SM+0 +1
005 | 0.25 SM M=0=
01 03 M=5M 0=A
0.15 0.35 M=0=5M

02 04 M=0=SM
0.25 0.45 M=5M A
03 05 M=5M
035 | 055 M=0=5M

04 | 06 sM | [sois)]
045 | 065 SM

05 0.7 M=5M
055 | 0.75 SM M
0.6 08 M=0=5M
065 | 0.85 SM M=0=A
0.7 0.9 SM S0
075 | 095 SM

(c) «=0.05 and p=0.1
Po P, sample size in total (n)
SM+0 +1

005 | 0.25 M=5M A
0.1 0.3 M=5M A
0.15 0.35 M=5M

02 04 M=SM
0.25 0.45 M=5M A
0.3 05 M=5M
035 | 055 M=5M

04 06 M=5M
045 | 065 M=5M

05 0.7 M=5M
0.55 | 0.75 SM M
0.6 0.8 M=5M
0.65 | 0.85 SM M=A
0.7 0.9 M=5M
075 | 095 SM

1. Abbreviation: M, the modified minimax design, O, the modified optimal design, SM, Simon's minimax design,
S0, Simon's optimal design, A, the admissible design.

2. "="indicates that they are identical but "#" shows that they are not identical.

3. SO(+XX) shows that Simon's optimal design has "XX" additional samples, compared to the modified optimal design.

Supplementary Figure 1: Comparisons of the modified designs with y, = 1/3, y, = 2/3, and £ = 0.1 to Simon’s and the
admissible designs for p, —p, = 0.2.



(a) a=0.1 and p=0.1
sample size in total {n)

Po | Py

005| 02 | M=5M
0.1 | 0.25 | Mz5M
015 | 03 | M=5M
0.2 | 0.35 | M=5M
025 04 | M=
03 | 0.45 M
035 | 05 | M=5M
0.4 | 0.55 | M=5M
045 | 06 M
0.5 | 0.65 | M=SM
055| 07 M
0.6 | 0.75 | M25M
065 | 08 | M=5M
0.7 | 0.85 | M=5SM

075 029 | Mz5M

0.8 | 0.95

(b) @=0.05 and g=0.2
sample size in total (n )

Pa | Py

005| 02 | M=5M
0.1 | 0.25 | M=5M
015 | 03 | M=5M
0.2 | 0.35 | M=
025| 04 M
03 | 0.45 M
035]| 05 M
04 | 055 M M
0.45| 06 | M=5M
05 | 0.65 SM M=A

BB|B|*

055 07 | M=5M

06 | 0.75 [ M=5SM
065| 0.8 | M=5M
0.7 | 0.85 | M=5M
075| 08 [ M=5M
0.8 | 0.95 | SM=50 | M=0

(c) a=0.05 and p=0.1
sample size in total {n)

Po | Py
SM+0 +1 +2
005| 0.2 | M25M A A
01 | 025 m= A | o=a

0.15| 03 | M=5M
0.2 | 0.35 | M=5SM A
025 | 04 | Mz5M A
03 | 0.45 M
035| 05 | M=5M
0.4 | 055 | M=
045 | 06 M A
0.5 | 0.65 | M=SM A
055| 07 M
0.6 | 0.75 M M=A
065| 0.8 | M25M
0.7 | 0.85 [ M=SM A
075 | 028 | M=5M

0.8 | 0.95 M

1. Abbreviation: M, the modified minimax design, O, the modified optimal design, SM, Simon’s minimax design,
S0, Simon's optimal design, A, the admissible design.

2. "="indicates that they are identical but "=" shows that they are not identical.

3. SO(+XX) shows that Simon's optimal design has "XX" additicnal samples, compared to the modified optimal design.

Supplementary Figure 2: Comparisons of the modified designs with y, = 1/3, y, = 2/3, and £ = 0.1 to Simon’s and the
admissible designs for p, —p, = 0.15.



Supplementary Table 1: The characteristics of the modified minimax and optimal designs for A =p, - p, = 0.2 and
(0, p) = (0.1, 0.1)

P, p, a B Design method r, n, r n EN, PET, PET, n/n(%)
005 025 01 0.1 Modified Minimax 0 13 2 20 164 0513 0.024 65.0%
Modified Optimal 0 9 2 24 145 0.630 0.075 37.5%
0.1 03 0.1 0.1 Modified Minimax 1 16 4 25 204 0515 0.026 64.0%
Modified Optimal 1 12 5 35  19.8 0.659 0.085 34.3%
015 035 01 0.1 Modified Minimax 2 17 7 32 242 0520 0.033 53.1%
Modified Optimal 3 19 7 33 234 0.684 0.059 57.6%
0.2 04 0.1 0.1 Modified Minimax 3 19 10 36 283 0455 0.023 52.8%
Modified Optimal 3 17 10 37 260 0.549 0.046 45.9%
025 045 01 0.1 Modified Minimax 5 23 13 39 315 0468 0.019 59.0%
Modified Optimal 3 15 13 40 285 0461 0.042 37.5%
0.3 05 0.1 0.1 Modified Minimax 6 26 15 39 351 0297 0.005 66.7%
Modified Optimal 7 22 17 46 299 0.671 0.067 47.8%
035 055 01 0.1 Modified Minimax 7 21 19 44 31.7 0.536 0.038 47.7%
Modified Optimal 7 20 20 47 30.8 0.601 0.058 42.6%
0.4 0.6 0.1 0.1 Modified Minimax 7 21 20 41 340 0350 0.012 51.2%
Modified Optimal 7 18 22 46 302 0.563 0.058 39.1%
045 065 01 0.1 Modified Minimax 9 21 22 41 30.8 0.512 0.031 51.2%
Modified Optimal 9 20 24 45 302 0.591 0.053 44.4%
0.5 07 01 0.1 Modified Minimax 11 23 23 39 31.0 0.500 0.021 59.0%
Modified Optimal 11 21 26 45 29.0 0.668 0.068 46.7%
055 075 01 0.1 Modified Minimax 1323 25 39 288 0.636 0.041 59.0%
Modified Optimal 10 18 26 41 27.0 0.609 0.057 43.9%
0.6 08 01 0.1 Modified Minimax 9 16 25 36 265 0473 0.027 44.4%

Modified Optimal 9 15 28 41 255 0597 0.061 36.6%
0.65 085 0.1 0.1 Modified Minimax 8 13 23 31 22.0 0.499 0.034 41.9%
Modified Optimal 10 15 25 34 21.7 0.648 0.062 44.1%
0.7 09 0.1 0.1 Modified Minimax 11 16 20 25 200 0.550 0.017 64.0%
Modified Optimal 11 15 2228 189 0.703 0.056 53.6%
075 095 0.1 0.1 Modified Minimax 6 8 16 19 12.0 0.633 0.057 42.1%
Modified Optimal 6 8 16 19  12.0 0.633 0.057 42.1%




Supplementary Table 2: The characteristics of the modified minimax and optimal designs forA=p - p, =0.2 and (0,
B) =(0.05, 0.2)

P, p, a B Design method r, n, r n EN, PET, PET, n/n(%)
0.05 025 0.05 02 Modified Minimax 0 9 2 17 12.0 0.630 0.075 52.9%
Modified Optimal 0 9 2 17 12.0 0.630 0.075 52.9%
0.1 03 005 02 Modified Minimax 1 15 5 25 195 0549  0.035 60.0%
Modified Optimal 1 12 5 26 16.8 0.659 0.085 46.2%
0.15 035 0.05 02 Modified Minimax 2 15 7 28 20.1 0.604 0.062 53.6%
Modified Optimal 2 15 7 28 20.1 0.604 0.062 53.6%
0.2 04 005 02 Modified Minimax 4 18 10 33 223 0.716 0.094 54.5%
Modified Optimal 4 18 10 33 223 0.716 0.094 54.5%
025 045 0.05 02 Modified Minimax 4 17 13 36 25.1 0.574 0.060 47.2%
Modified Optimal 4 16 14 39 245 0.630 0.085 41.0%
0.3 05 005 02 Modified Minimax 6 19 16 39 257 0.666 0.084 48.7%
Modified Optimal 4 14 17 42 256 0.584 0.090 33.3%
035 055 0.05 02 Modified Minimax 8 21 18 39 263 0.706 0.091 53.8%
Modified Optimal 8 21 18 39 263 0.706 0.091 53.8%
0.4 06 005 02 Modified Minimax 7 17 21 41 256 0.641 0.092 41.5%
Modified Optimal 7 17 21 41 256 0.641 0.092 41.5%
045 0.65 0.05 0.2 Modified Minimax 8 17 23 41 251 0.663 0.099 41.5%
Modified Optimal 8 17 23 41 251 0.663 0.099 41.5%
0.5 0.7 005 02 Modified Minimax 12 23 23 37 277 0.661 0.055 62.2%
Modified Optimal 8 16 24 39 252 0.598 0.074 41.0%
055 075 0.05 0.2 Modified Minimax 11 20 25 37 27.0 0.586 0.041 54.1%
Modified Optimal 7 1326 39 241 0573 0.080 33.3%
0.6 0.8 005 02 Modified Minimax 8 1325 35 208 0.647 0.099 37.1%
Modified Optimal 8 1325 35 208 0.647 0.099 37.1%
0.65 085 0.05 02 Modified Minimax 7 11 24 31 195 0.574 0.069 35.5%
Modified Optimal 7 11 24 31 195 0.574  0.069 35.5%
0.7 09 005 02 Modified Minimax 8 11 23 28 163  0.687 0.090 39.3%
Modified Optimal 8 11 23 28 163 0.687 0.090 39.3%
075 095 0.05 02 Modified Minimax 8 10 20 23 132 0.756 0.086 43.5%
Modified Optimal 8 10 20 23 132 0.756 0.086 43.5%




Supplementary Table 3: The characteristics of the modified minimax and optimal designs for A=p - p, = 0.2 and
(a, p) =(0.05, 0.1)

p, p, a B Design method ¥, n, r n EN, PET, PET, n/n(%)
0.05 025 005 0.1 Modified Minimax 0 15 3 25 204 0463 0.013 60.0%
Modified Optimal 0 10 3 28 17.2 0.599 0.056 35.7%
0.1 03 005 0.1 Modified Minimax 2 22 6 33 262 0.620 0.021 66.7%
Modified Optimal 2 18 6 35 225 0.734  0.060 51.4%
0.15 035 0.05 0.1 Modified Minimax 3 23 9 38 299 0540 0.018 60.5%
Modified Optimal 3 19 10 44 269 0.684 0.059 43.2%
0.2 04 005 0.1 Modified Minimax 5 24 13 45 312 0.656 0.040 53.3%
Modified Optimal 4 19 15 54 304 0.673 0.070 35.2%
025 045 0.05 0.1 Modified Minimax 6 26 17 49 37.1 0.515 0.018 53.1%
Modified Optimal 6 22 19 57 325 0.699 0.071 38.6%
0.3 0.5 005 0.1 Modified Minimax 7 24 21 53 36.6 0565 0.032 45.3%
Modified Optimal 8 24 24 63 347 0.725 0.076 38.1%
035 055 0.05 0.1 Modified Minimax 10 34 24 53 471 0313 0.002 64.2%
Modified Optimal 7 20 26 59 356 0.601 0.058 33.9%
0.4 0.6 005 0.1 Modified Minimax 1229 27 54 381 0.637 0.033 53.7%
Modified Optimal 11 25 32 66 36.0 0.732 0.078 37.9%
045 0.65 0.05 0.1 Modified Minimax 14 31 30 54 406 0.581 0.019 57.4%
Modified Optimal 11 23 33 61 349 0.687 0.068 37.7%
0.5 0.7 0.05 0.1 Modified Minimax 14 27 32 53 361 0649 0.036 50.9%
Modified Optimal 13 24 36 61 340 0.729 0.074 39.3%
055 075 0.05 0.1 Modified Minimax 15 28 33 50 38.7 0513  0.011 56.0%
Modified Optimal 10 18 35 54 32.1 0.609 0.057 33.3%
0.6 0.8 0.05 0.1 Modified Minimax 15 26 32 45 359 0479 0.008 57.8%
Modified Optimal 12 19 37 53 295 0.692 0.068 35.8%
0.65 085 0.05 0.1 Modified Minimax 12 18 31 41 262 0.645 0.042 43.9%
Modified Optimal 10 15 33 44 252 0.648 0.062 34.1%
0.7 09 005 0.1 Modified Minimax 13 18 26 32 227 0.667 0.028 56.3%
Modified Optimal 11 15 29 36 212 0.703 0.056 41.7%
075 095 0.05 0.1 Modified Minimax 12 15 24 28 181 0.764 0.036 53.6%
Modified Optimal 12 15 24 28 181 0.764 0.036 53.6%




Supplementary Table 4: The characteristics of the modified minimax and optimal designs for A =p, - p, = 0.15 and
(0, ) =(0.1,0.1)

P, p, a i} Design method r, n, r n EN, PET, PET, n,/n(%)
005 02 0.1 0.1 Modified Minimax 0 18 3 32 264 0397 0.018 56.3%
Modified Optimal 1 19 3 38 237 0.755 0.083 50.0%
0.1 025 0.1 0.1 Modified Minimax 1 23 6 40 346 0315 0.012 57.5%
Modified Optimal 2 21 7 50 312 0.648 0.075 42.0%
0.15 03 0.1 0.1 Modified Minimax 5 34 11 53 41.7 0.597 0.033 64.2%
Modified Optimal 3 23 11 55 377 054 0.054 41.8%
0.2 035 0.1 0.1 Modified Minimax 6 33 15 58 455 0.5 0.028 56.9%
Modified Optimal 5 27 16 63 43,6 0.539 0.051 42.9%
025 04 0.1 0.1 Modified Minimax 9 39 20 64 521 0476  0.02 60.9%
Modified Optimal 7 29 22 72 48.1 0.557 0.057 40.3%
0.3 045 0.1 0.1 Modified Minimax 13 45 26 71 57.8 0509 0.02 63.4%
Modified Optimal 9 30 29 82 514 0.589 0.069 36.6%
035 05 0.1 0.1 Modified Minimax 14 43 30 72 593 0437 0.016 59.7%
Modified Optimal 12 34 33 81 532 0.592 0.061 42.0%
0.4 0.55 0.1 0.1 Modified Minimax 18 45 34 73 572 0564 0.031 61.6%
Modified Optimal 16 38 40 88 545 0.67 0.076 43.2%
045 0.6 0.1 0.1 Modified Minimax 22 50 39 75 625 0502 0.016 66.7%
Modified Optimal 14 32 40 78 542 0517 0.046 41.0%
0.5 0.65 0.1 0.1 Modified Minimax 19 40 41 72 58.0 0.437 0.017 55.6%
Modified Optimal 18 35 47 84 530 0.632 0.068 41.7%
055 07 0.1 0.1 Modified Minimax 16 31 44 71 542 0419 0.024 43.7%
Modified Optimal 19 34 46 75 50.1 0.606 0.057 45.3%
0.6 0.75 0.1 0.1 Modified Minimax 22 39 43 64 545 0381 0.009 60.9%
Modified Optimal 21 34 47 71 471 0.646 0.061 47.9%
065 08 0.1 0.1 Modified Minimax 22 33 43 60 42,6 0.643 0.051 55.0%
Modified Optimal 20 30 45 63 41.8 0.642 0.061 47.6%
0.7 0.85 0.1 0.1 Modified Minimax 15 22 40 52 368 0506 0.037 42.3%
Modified Optimal 14 20 45 59 362 0.584 0.067 33.9%
075 09 0.1 0.1 Modified Minimax 19 26 33 40 332 0485 0.012 65.0%
Modified Optimal 12 16 39 48 290 0.595 0.068 33.3%
0.8 095 0.1 0.1 Modified Minimax 13 16 27 31 213 0.648 0.043 51.6%
Modified Optimal 13 16 27 31 213 0.648 0.043 51.6%




Supplementary Table 5: The characteristics of the modified minimax and optimal designs for A=p - p, = 0.15 and
(a, B) = (0.05, 0.2)

P, p, a B Design method r, n, r n EN, PET, PET, n/n(%)
0.05 0.2 005 02 Modified Minimax 0 13 3 27 19.8  0.513  0.055 48.1%
Modified Optimal 0 11 3 28 183 0.569 0.086 39.3%
0.1 025 0.05 0.2  Modified Minimax 2 22 7 40 288 0.62 0.061  55.0%
Modified Optimal 1 15 7 41 26.7 0.549 0.08 36.6%
0.15 03 0.05 0.2  Modified Minimax 3 23 11 48 345  0.54 0.054 47.9%
Modified Optimal 3 21 11 49 319 0.611 0.086 42.9%
02 035 005 02 Modified Minimax 6 31 15 53 404 0571 0.046 58.5%
Modified Optimal 4 21 17 6l 37.6  0.586 0.092 34.4%
025 04 005 0.2  Modified Minimax 10 40 21 62 492 0584 0.035 64.5%
Modified Optimal 6 24 22 67 409 0.607 0.096 35.8%
03 045 005 0.2  Modified Minimax 9 31 26 67 475 0542 0.052  46.3%
Modified Optimal 7 24 26 68 432 0565 0.086 35.3%
035 05 005 0.2  Modified Minimax 14 42 30 68 555 0481 0.022 61.8%
Modified Optimal 10 28 32 74 457 0.616 0.092 37.8%
04 055 005 02  Modified Minimax 15 40 35 71 574 044 0.02 56.3%
Modified Optimal 1229 38 79 471 0.637 0.099 36.7%
045 0.6 005 0.2  Modified Minimax 19 42 38 70 539 0.576 0.038 60.0%
Modified Optimal 14 30 43 80 478 0.645 0.097 37.5%
0.5 0.65 0.05 02 Modified Minimax 20 41 41 69 550 0.5 0.024  59.4%
Modified Optimal 15 29 44 75 454 0.644 0.098 38.7%
055 0.7 005 0.2  Modified Minimax 20 35 43 67 458 0.662 0.073 52.2%
Modified Optimal 14 25 47 74 438 0.616 0.098 33.8%
0.6 075 0.05 0.2 Modified Minimax 18 30 43 62 438 0569 0.051 48.4%
Modified Optimal 14 23 46 67 401 0.612 0.096 34.3%
0.65 0.8 005 0.2  Modified Minimax 20 31 41 55 419 0.545 0.033 56.4%
Modified Optimal 16 24 45 61 372 0.642 0.089 39.3%
0.7 0.85 0.05 0.2 Modified Minimax 16 23 39 49 344 0.56 0.046  46.9%
Modified Optimal 16 22 41 52 314 0.687 0.1 42.3%
075 09 005 0.2  Modified Minimax 17 22 33 39 275 0.677 0.062 56.4%
Modified Optimal 14 18 37 44 259 0.694 0.098 40.9%
08 095 0.05 0.2 Modified Minimax 13 16 27 30 209 0.648 0.043 53.3%

Modified Optimal 13 16 27 30 209 0.648 0.043 53.3%




Supplementary Table 6: The characteristics of the modified minimax and optimal designs for A=p - p, = 0.15 and
(a, B) = (0.05, 0.1)

P, p, a B Design method r, n, r n EN, PET, PET, n/n(%)
0.05 0.2 005 0.1 Modified Minimax 0 23 4 38 334 0307 0.006 60.5%
Modified Optimal 1 21 4 41 26.7 0.717 0.058 51.2%
0.1 025 0.05 0.1 Modified Minimax 3 31 9 55 400 0.624 0.031 56.4%
Modified Optimal 3 28 9 57 369 0.695 0.055 49.1%
0.15 03 0.05 0.1  Modified Minimax 6 42 14 64 51.8 0555 0.015 65.6%
Modified Optimal 5 30 17 82 451 0711 0.077 36.6%
02 035 005 0.1 Modified Minimax 8 42 21 77 584 0.531 0.019 54.5%
Modified Optimal 8 37 22 83 514 0.686 0.059 44.6%
025 04 005 0.1 Modified Minimax 11 52 27 83 73.0 0323 0.003 62.7%
Modified Optimal 10 37 31 99 562 0.691 0.072 37.4%
03 045 005 0.1 Modified Minimax 14 46 34 91 64.1 0597 0.032 50.5%
Modified Optimal 13 40 40 110 60.8 0.703 0.075 36.4%
035 05 005 0.1 Modified Minimax 16 46 40 94 674 0.555 0.027 48.9%
Modified Optimal 16 43 44 105 62.7 0.683 0.063 41.0%
04 055 005 0.1  Modified Minimax 24 62 45 94 789 0472 0.007 66.0%
Modified Optimal 19 45 49 104 64.0 0.679 0.058 43.3%
045 0.6 005 0.1 Modified Minimax 26 58 52 98 763 0.544 0.014 59.2%
Modified Optimal 19 40 60 116 640 0.684 0.074 34.5%
0.5 0.65 0.05 0.1 Modified Minimax 28 57 54 93 75.0 0.5 0.01 61.3%
Modified Optimal 22 42 60 105 623 0.678 0.062 40.0%
055 0.7 005 0.1 Modified Minimax 26 47 58 92 662 0.574 0.023 51.1%
Modified Optimal 22 38 68 110 59.8 0.697 0.076 34.5%
0.6 075 0.05 0.1 Modified Minimax 29 48 58 85 63.6 0578 0.018 56.5%
Modified Optimal 21 34 64 95 55.6  0.646 0.0601 35.8%
065 0.8 005 0.1 Modified Minimax 29 46 55 75 62.1 0445 0.006 61.3%
Modified Optimal 21 31 67 93 50.3  0.689 0.075 33.3%
0.7 0.85 0.05 0.1 Modified Minimax 33 44 53 68  48.5 0811 0.057 64.7%
Modified Optimal 23 31 63 82 435 0.755 0.082 37.8%
075 09 005 0.1 Modified Minimax 19 25 45 54 360 0.622 0.033 46.3%
Modified Optimal 18 23 52 63 343  0.717 0.073  36.5%
08 095 0.05 0.1 Modified Minimax 16 19 37 42 244 0.763 0.067 452%
Modified Optimal 16 19 37 42 244 0.763 0.067 452%




