Table 15. The error probability of four Bootstrap methods for the difference and ratio test with 16 combinations of (C
(CaZ b) 02) under C
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USL=3, LSL=-3, d=3, m=0

resample=3000, N =3000, seed=113

n=100 (Difference Test)

n=100 (Ratio test)

Coma | M| Cy o Comz | M, | Cyp o, |Bootstrap| Prob. |Lbound| Std | Prob. |Lbound| Std
1 0.6 0.8000 | 0.5292 1 0.6] 0.8000 | 0.5292 SB 0.0493 | -0.1845 | 0.1146 | 0.0407 | 0.8284 | 0.0935
PB 0.0510 | -0.1843 | 0.1159 | 0.0510 | 0.8394 | 0.0946
BCPB | 0:0513 | -0.1845 | 0.1155 | 0.0510 | 0.8392 | 0.0943
BT 0.0460 | -0.1840 | 0.1125 | 0.0287 | 0.8129 | 0.0917
1 0.6 0.8000 | 0.5292 1 0.4]| 0.8667 | 0.7688 SB 0.0530 | -0.1954 | 0.1226 | 0.0440 | 0.8171 | 0.1018
PB 0.0553 | -0.1935 | 0.1239 | 0.0553 | 0.8300 | 0.1031
BCPB | 0.0543 | -0.1957 | 0.1237 | 0.0540 | 0.8281 | 0.1028
BT 0.0473 | -0.1989 | 0.1206 | 0.0297 | 0.7977 | 0.0999
1 0.6] 0.8000 | 0.5292 1 0.2] 0.9333 | 09117 SB 0.0520 | -0.1924 | 0.1217 | 0.0430 | 0.8204 | 0.1008
PB 0.0517 | -0.1918 | 0.1227 | 0.0517 | 0.8318 | 0.1017
BCPB | 0.0587 | -0.1910 | 0.1245 | 0.0577 | 0.8325 | 0.1035
BT 0.0517 | -0.1924 | 0.1210 | 0.0350 | 0.8043 | 0.1006
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USL=3, LSL=-3, d=3, m=0 resample=3000, N =3000, seed=113 n=100 (Difference Test) n=100 (Ratio test)
Coma | 1y | Cy oy Comz | 1| Cpu o, |Bootstrap| Prob. |Lbound| Std | Prob. |Lbound| Std
1 0.6] 0.8000 | 0.5292 1 0 | 1.0000 | 1.0000 SB 0.0270 | -0.2170 | 0.1151 | 0.0217 | 0.7991 | 0.0920

PB 0.0283 | -0.2178 | 0.1163 | 0.0283 | 0.8090 | 0.0931
BCPB | 0.0460 | -0.1982 | 0.1189 | 0.0437 | 0.8250 | 0.0967
BT 0.0333 | -0.2059 | 0.1144 | 0.0200 | 0.7942 | 0.0925
1 0.4] 0.8667 | 0.7688 1 0.6] 0.8000 | 0.5292 SB 0.0477 | -0.2023 | 0.1260 | 0.0367 | 0.8145 | 0.0980
PB 0.0467 | -0.2039 | 0.1275 | 0.0467 | 0.8272 | 0.0997
BCPB | 0.0463 | -0.2013 | 0.1268 | 0.0467 | 0.8292 |0.0997
BT 0.0473 | -0.1980 | 0.1236 | 0.0250 | 0.7976 | 0.0956
1 0.4] 0.8667 | 0.7688 1 0.4] 0.8667 | 0.7688 SB 0.0497 | -0.2123 | 0.1335 | 0.0377 | 0.8041 | 0.1058
PB 0.0513 | -0.2121 | 0.1348 | 0.0513 | 0.8187 | 0.1075
BCPB | 0.0503 | -0.2121 | 0.1344 | 0.0500 | 0.8186 | 0.1073
BT 0.0473 | -0.2117 | 0.1314 | 0.0247 | 0.7836 | 0.1035
1 0.4] 0.8667 | 0.7688 1 0.2] 0.9333 | 0.9117 SB 0.0497 | -0.2094 | 0.1327 | 0.0387 | 0.8072 | 0.1049
PB 0.0493 | -0.2105 | 0.1338 | 0.0493 | 0.8205 | 0.1063
BCPB | 0.0570 | -0.2074 | 0.1352 | 0.0557 | 0.8229 | 0.1080
BT 0.0533 | -0.2056 | 0.1316 | 0.0280 | 0.7899 | 0.1039
1 0.4] 0.8667 | 0.7688 1 0 | 1.0000 | 1.0000 SB 0.0277 | -0.2349 | 0.1265 | 0.0193 | 0.7857 | 0.0962
PB 0.0270 | -0.2374 | 0.1277 | 0.0270 | 0.7975 | 0.0977
BCPB | 0.0457 | -0.2149 | 0.1297 | 0.0440 | 0.8150 | 0.1013
BT 0.0357 | -0.2201 | 0.1256 | 0.0170 | 0.7795 | 0.0963
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USL=3, LSL=-3, d=3, m=0

resample=3000, N =3000, seed=113

n=100 (Difference Test)

n=100 (Ratio test)

Coma | 1y | Cy oy Comz | 1| Cpu o, |Bootstrap| Prob. |Lbound| Std | Prob. |Lbound| Std
1 0.2] 0.9333 | 09117 1 0.6] 0.8000 | 0.5292 SB 0.0497 | -0.1928 | 0.1196 | 0.0380 | 0.8211 | 0.0952
PB 0.0503 | -0.1932 | 0.1207 | 0.0503 | 0.8338 | 0.0969
BCPB | 0.0527 | -0.1942 | 0.1220 | 0.0537 | 0.8332 | 0.0977
BT 0.0480 | -0.1921 | 0.1186 | 0.0243 | 0.8029 | 0.0932
1 0.2] 0.9333 | 0.9117 1 0.4] 0.8667 | 0.7688 SB 0.0493 | -0.2033 | 0.1278 | 0.0393 | 0.8102 | 0.1036
PB 0.0530 | -0.2021 | 0.1289 | 0.0530 | 0.8246 | 0.1054
BCPB | 0.0530 | -0.2056 | 0.1302 | 0.0523 | 0.8221 | 0.1059
BT 0.0457 | -0.2064 | 0.1268 | 0.0237 | 0.7884 | 0.1015
1 0.2] 0.9333 | 0.9117 1 0.2] 0.9333 | 0.9117 SB 0.0470 | -0.2003 | 0.1267 | 0.0370 | 0.8135 | 0.1023
PB 0.0493 | -0.2002 | 0.1276 | 0.0493 | 0.8267 | 0.1039
BCPB | 0.0560 | -0.2004 | 0.1305 | 0.0573 | 0.8267 | 0.1062
BT 0.0483 | -0.2001 | 0.1270 | 0.0287 | 0.7948 | 0.1019
1 0.2] 0.9333 | 09117 1 0 | 1.0000 | 1.0000 SB 0.0253 | -0.2256 | 0.1201 | 0.0203 | 0.7920 | 0.0936
PB 0.0263 | -0.2270 | 0.1211 | 0.0263 | 0.8035 | 0.0951
BCPB | 0.0450 | -0.2084 | 0.1252 | 0.0413 | 0.8186 | 0.0996
BT 0.0337 | -0.2141 | 0.1206 | 0.0163 | 0.7847 | 0.0941
1 0 | 1.0000 | 1.0000 1 0.6] 0.8000 | 0.5292 SB 0.0893 | -0.1463 | 0.1096 | 0.0710 | 0.8571 | 0.0948
PB 0.0917 | -0.1453 | 0.1108 | 0.0917 | 0.8694 | 0.0964
BCPB | 0.0707 | -0.1639 | 0.1129 | 0.0693 | 0.8534 | 0.0956
BT 0.0707 | -0.1563 | 0.1084 | 0.0380 | 0.8302 | 0.0920
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USL=3, LSL=-3, d=3, m=0 resample=3000, N =3000, seed=113 n=100 (Difference Test) n=100 (Ratio test)

Coma | 1| Cy o, Comz || C, o, |Bootstrap| Prob. |Lbound| Std | Prob. |Lbound| Std

1 0 | 1.0000 | 1.0000 1 0.4| 0.8667 | 0.7688 SB 0.0913 | -0.1575 | 0.1185 | 0.0730 | 0.8454 |0.1040

PB 0.0973 | -0.1548 | 0.1197 | 0.0973 | 0.8596 | 0.1056

BCPB | 0.0723 | -0.1753 | 0.1216 | 0.0703 | 0.8419 | 0.1044

BT 0.0660 | -0.1713 | 0.1174 | 0.0427 | 0.8146 | 0.1009

1 0 | 1.0000 | 1.0000 1 0.2] 0.9333 | 0.9117 SB 0.0923 | -0.1543 | 0.1174 | 0.0757 | 0.8488 | 0.1027

PB 0.0937 | -0.1529 | 0.1183 | 0.0937 | 0.8616 | 0.1040

BCPB. | 0.0793 | -0.1705 | 0.1220 | 0.0750 | 0.8464 | 0.1049

BT 0.0773 | -0.1647 | 0.1175 | 0.0483 | 0.8216 |0.1014

1 0 | 1.0000 | 1.0000 1 0 | 1.0000 | 1.0000 SB 0.0510 | -0.1789 | 0.1096 | 0.0400 | 0.8266 |0.0930

PB 0.0540 | -0.1788 | 0.1107 | 0.0540 | 0.8378 | 0.0943

BCPB | 0.0577 | -0.1784 | 0.1148 | 0.0547 | 0.8384 | 0.0967

BT 0.0523 | -0.1782 | 0.1098 | 0.0270 | 0.8109 | 0.0922
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Appendix B. Power analysis information

Tablel6. Selection power of the four bootstrap methods for the difference and ratio
statistic for on-target process with 4 = 1, =0 and sample size n=10(10)200.

Cpmkl 1 1 1 1 1
C iz 1.05 1.1 1.15 1.2 1.25
diff /

ratio diff | ratio | diff | ratio | diff | ratio | diff | ratio | diff | ratio

10 SB |0.0570{0.0217]0.0753{0.0310{0.0937(0.0427|0.1160{0.0550{0.1370(0.0653

PB ]0.0963|0.0963|0.1210{0.1210|0.1470|0.1470|0.1747|0.1747|0.2063|0.2063

BCPB |0.0970(0.0810(0.1263|0.1110{0.1530{0.1353|0.1773]0.1623|0.2053|0.1837

BT ]0.0507(0.0050]0.0630(0.0100(0.0757{0.0120{0.0933|0.0150{0.1137{0.0167

20 SB ]0.0617/0.0363|0.0887|0.0517{0.1213|0.0730(0.1643|0.1037|0.2153|0.1360

PB (0.0727|0.0727|0.1047|0.1047|0.1463(0.1463|0.1900|0.1900{0.2417|0.2417

BCPB |0.0827/0.0770(0.1150(0:1060{0.1557/0.1420|0.1983|0.1840|0.2467|0.2317

BT ]0.0573(0.0147|0:0810/0.0220(0.1117{0.0300]0.1500{0.0423|0.1880|0.0583

30 SB |0.0657(0.0407/0.1130{0.0697/0.1640(0.1137|0.2273|0.1633(0.2970|0.2257

PB ]0.0780|0.0780(0.1237/0.1237/0.1797|0.1797/0.2453|0.2453|0.3267|0.3267

BCPB |0.0863|0.0773(0.1350(0.1247(0.1923/0.1787{0.2587|0.2460|0.3327/0.3123

BT 0.0650(0.0193(0.1057]0.0313{0.1533|0.0540{0.2060|0.0857(0.2743|0.1257

40 SB |0.0770(0.0563{0.1243{0:0923/0.1960(0.1410|0.2803|0.2200{0.3760(0.3063

PB ]0.0800|0.0800(0.1327/0.1327|0.2123{0.2123|0.2997|0.2997|0.3977|0.3977

BCPB [0.0903(0.0837|0.1447/0.1350{0.2160(0.2050|0.3027(0.2880|0.4007|0.3823

BT ]0.0743|0.0277|0.1187|0.0540(0.1787(0.0863|0.2617|0.1297/0.3573|0.1880

50 SB ]0.0940(0.0733|0.1490|0.1187{0.2173|0.1833|0.3157(0.2617|0.4290/0.3590

PB (0.0997|0.0997/0.1600(0.1600|0.2340{0.2340|0.3297|0.3297|0.4453|0.4453

BCPB |0.1070{0.1010/0.1650]0.1580{0.2370|0.2263|0.3387(0.3217|0.4407|0.4263

BT ]0.0913|0.0387|0.1460(0.0770(0.2117{0.1213|0.2990|0.1857{0.4087{0.2590

60 SB |0.0927(0.0717/0.1660(0.1320(0.2657|0.2217]0.3690|0.3167(0.4790|0.4307

PB ]0.0983|0.0983|0.1740/0.1740|0.2763|0.2763|0.3817|0.3817|0.4923|0.4923

BCPB |0.1113(0.1047(0.1850{0.1750{0.2870/0.2740|0.3880|0.3767(0.4997|0.4870

BT 0.0913|0.0507(0.1610]0.0850{0.2590(0.1547|0.3630(0.2357|0.4703|0.3373

70 SB |0.0973(0.0777]0.1850(0.1433|0.2873|0.2433|0.4077|0.3617|0.5410|0.4843

PB ]0.1000]0.1000/0.1893/0.1893|0.2983|0.2983|0.4170|0.4170|0.5490|0.5490

BCPB |0.1140{0.1087|0.1993|0.1880{0.3043|0.2923|0.4210{0.4107|0.5407|0.5293

BT ]0.0957|0.0510]0.1723|0.1030(0.2790{0.1793|0.3973|0.2753]0.5240{0.3907
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Cpmkl 1 1 1 1 1

Comiz 1.05 1.1 1.15 1.2 1.25

diff /
ratio diff | ratio | diff | ratio | diff | ratio | diff | ratio | diff | ratio

80 SB 10.0977/0.0793|0.1850]0.1547(0.3157/0.2733]0.4633|0.4150{0.5903|0.5487

PB (0.1027|0.1027|0.1937/0.1937|0.3247(0.3247|0.4707|0.4707(0.5997/0.5997

BCPB |0.1133|0.1070{0.2030{0.1933(0.3303|0.3190|0.4680(0.4553|0.6020|0.5877

BT 0.0977|0.0557(0.1827/0.1120{0.3107|0.1983|0.4503|0.3203|0.5843|0.4547

90 SB |0.1090(0.0890(0.2147|0.1773|0.3420(0.3037|0.4937|0.4553|0.6377|0.5980

PB ]0.1120|0.1120(0.2170{0.2170{0.3503|0.3503|0.4997|0.4997|0.6457|0.6457

BCPB |0.1187|0.1137(0.2253]0.2183(0.35500.3450(0.5037/0.4910(0.6380|0.6260

BT 0.1063|0.0620{0.2080(0.1327/0.3393|0.2467|0.4850/0.3670(0.6283|0.5093

100 | SB (0.1163]0.0960(0.2263|0.1910(0.3723|0.3377/0.5210/0.4840({0.6710/0.6323

PB (0.1210(0.1210{0.2300{0.2300|0.3817{0.3817|0.5270|0.5270(0.6770|0.6770

BCPB |0.1323]0.1250/0.2323|0.2250(0.3850(0.3723|0.5330{0.5227|0.6663|0.6563

BT ]0.1140(0.0720(0.2173{0.1487(0:3690/0.2670|0.5130(0.4127|0.6583|0.5540

110 | SB |0.1110]0.09370.2303(0.20130.3923|0.3530{0.5710/0.5257|0.7277/0.6850

PB |0.1147|0.1147}0.2350]0.2350{0.3980|0.3980{0.5790(0.5790|0.7327|0.7327

BCPB |0.1277(0.1217{0.2400]0:2313(0.4053|0.3970(0.5730/0.5627|0.7267|0.7183

BT 0.1120(0.0717(0.2263|0.1550(0.3883/0.2900(0.5613|0.4530(0.7207|0.6077

120 SB |0.1123(0.0950(0.2407|0.21670.4127{0.3733|0.5910(0.5487|0.7423|0.7147

PB ]0.1153]|0.1153|0.2460/0.2460/0.4160(0.4160(0.5943|0.5943|0.7463|0.7463

BCPB |0.1290(0.1203(0.2590/0.2520{0.4117|0.4013|0.5850(0.5723|0.7360|0.7280

BT 0.1143|0.0723(0.2433|0.1740(0.3990|0.3123|0.5750{0.4750(0.7320|0.6420

130 | SB ]0.1160]0.0973|0.2540/0.2280(0.4230(0.3883|0.6167/0.5817|0.7770|0.7473

PB (0.1200(0.1200{0.2570(0.2570|0.4267(0.4267|0.6220|0.6220(0.7820|0.7820

BCPB |0.1303]0.1263|0.2750|0.2640(0.4297/0.4200|0.6197/0.6083|0.7693|0.7643

BT ]0.1160(0.0750(0.2560]0.1787|0.4183]0.3370|0.6083(0.5127|0.7637|0.6900

140 | SB {0.1270}0.1083|0.2793|0.2517/0.4703|0.4327|0.6607/0.6213|0.8147|0.7850

PB ]0.1300|0.1300(0.2817/0.2817|0.4780|0.4780(0.6620/0.6620|0.8167|0.8167

BCPB |0.1427|0.1367(0.2953]0.2863(0.4740/0.4647|0.6543|0.6447|0.8003|0.7933

BT 0.1323|0.0867(0.2773|0.2077/0.4613|0.3763|0.6500/0.5613|0.8020|0.7313
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pmk1

1

1

1

1

1

pmk 2

1.05

1.1

1.15

1.2

1.25

diff /

ratio

diff | ratio

diff

ratio | diff | ratio

diff | ratio

diff | ratio

150

SB

0.1357/0.1150

0.2853]0.2580/0.4913|0.4567

0.6837/0.6517

0.8277/0.8087

PB

0.1367/0.1367

0.2913/0.2913|0.4977)0.4977

0.6880(0.6880

0.8303/0.8303

BCPB

0.1390|0.1357

0.2973|0.2893(0.4973|0.4850

0.6777)0.6697

0.8200(0.8143

BT

0.1353|0.0917

0.2880|0.2147(0.4823|0.3970

0.6733|0.5897

0.8193|0.7597

160

SB

0.1330/0.1153

0.2877|0.2567(0.5070(0.4747

0.6980(0.6653

0.8517/0.8333

PB

0.1363/0.1363

0.2900{0.2900(0.5100{0.5100

0.7010/0.7010

0.8517|0.8517

BCPB

0.1477)0.1417

0.2943/0.2853|0.5157|0.5057

0.6930(0.6850

0.8420(0.8370

BT

0.1360(0.0887

0.2830/0.2157(0.5060(0.4120

0.6940(0.6040

0.8433/0.7823

170

SB

0.1383/0.1183

0.3080(0.2797|0.5357|0.5090

0.7400(0.7140

0.8697/0.8493

PB

0.1390(0.1390

0.3107{0.3107/0.5397|0.5397

0.7430(0.7430

0.8743/0.8743

BCPB

0.1483/0.1420

0:3157/0.3060(0.5430]0.5323

0.7253(0.7210

0.8670/0.8603

BT

0.1367/0.0963

0.3060(0.2343/0.5310}0.4480

0.7257(0.6587

0.8617(0.8150

180

SB

0.1387/0.1227

0.3263(0.2997/0.5500/0.5173

0.7570(0.7333

0.8903(0.8807

PB

0.1423/0.1423

0.3293(0.329310.5537/0.5537

0.7593(0.7593

0.8920(0.8920

BCPB

0.1543|0.1473

0.33530.3260{0.5513]0.5450

0.7523|0.7430

0.8810(0.8763

BT

0.1387|0.1047

0.3250(0:2533(0.5430/0.4630

0.7470)0.6780

0.8837|0.8407

190

SB

0.1430|0.1237

0.3280{0.3057|0.5653]0.5380

0.7757)0.7460

0.9080/0.8900

PB

0.1467|0.1467

0.3337/0.3337|0.5737|0.5737

0.7777)0.7777

0.9107(0.9107

BCPB

0.1567|0.1513

0.3427/0.3360(0.5660|0.5573

0.7637|0.7563

0.8980(0.8937

BT

0.1447|0.1053

0.3320(0.2630(0.56070.4797

0.7617|0.6973

0.9000{0.8517

200

SB

0.1540(0.1390

0.3537/0.3240(0.5930/0.5703

0.7987(0.7767

0.9263(0.9140

PB

0.1580(0.1580

0.3567/0.3567|0.5973|0.5973

0.8013(0.8013

0.9250{0.9250

BCPB

0.1743/0.1700

0.3620(0.3543|0.5917|0.5840

0.7887/0.7823

0.9143/0.9123

BT

0.1627/0.1167

0.3517/0.2803|0.5883|0.5240

0.7897(0.7317

0.9187/0.8813
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pmk1

1

1

1

1

pmk 2

1.30

1.35

1.40

1.45

1.50

diff /

ratio

diff | ratio

diff | ratio | diff | ratio

diff | ratio

diff | ratio

10

SB

0.1633/0.0810

0.1893/0.0937/0.2200(0.1077

0.2537(0.1270

0.2827/0.1483

PB

0.2400(0.2400

0.2777/0.2777|0.3083|0.3083

0.3460(0.3460

0.3857(0.3857

BCPB

0.2407|0.2180

0.2743|0.2483(0.3133|0.2870

0.3503|0.3197

0.3783|0.3517

BT

0.1347|0.0207

0.1543|0.0263(0.1747|0.0333

0.2023/0.0397

0.2300(0.0463

20

SB

0.2607|0.1790

0.3133|0.2193|0.3730]0.2687

0.4330/0.3200

0.4870|0.3750

PB

0.2957|0.2957

0.3590(0.3590(0.4180]0.4180

0.4827|0.4827

0.5417|0.5417

BCPB

0.2993|0.2800

0.3600(0.3357{0.4230{0.3993

0.4843|0.4587

0.5347|0.5153

BT

0.2320|0.0777

0.2823/0.1003|0.3367|0.1317

0.3923|0.1643

0.4457/0.1933

30

SB

0.3807/0.2910

0.4553(0.3657|0.53370.4387

0.5943/0.5123

0.6590(0.5803

PB

0.4073/0.4073

0:4860(0.4860(0.5607/0.5607

0.6227(0.6227

0.6863/0.6863

BCPB

0.4020(0.3883

0.4820(0.4673|0.5523|0.5363

0.6210{0.6020

0.6800(0.6667

BT

0.3533/0.1700

0.4223/0.2213/0.4913]0.2780

0.5563(0.3453

0.6163/0.4063

40

SB

0.4743/0.4003

0.5600{0.4840(0.6437|0.5723

0.7143/0.6543

0.7780(0.7193

PB

0.4930(0.4930

0.579710.5797/0.6593|0.6593

0.7307(0.7307

0.7957(0.7957

BCPB

0.4873(0.4743

0.5707)0:5570{0.6513{0.6363

0.7250/0.7137

0.7833|0.7750

BT

0.4460/0.2640

0.5357(0.3490|0.6160]0.4293

0.6893|0.5120

0.7510/0.5890

50

SB

0.5327|0.4667

0.6260(0.5647(0.7137/0.6557

0.7977)0.7447

0.8603|0.8170

PB

0.5473|0.5473

0.6380(0.6380(0.7277|0.7277

0.8097(0.8097

0.8700{0.8700

BCPB

0.5387/0.5233

0.6327|0.6223(0.7220(0.7113

0.8023|0.7933

0.8583/0.8493

BT

0.5057|0.3443

0.6023|0.4457(0.6903|0.5440

0.7733|0.6210

0.8443|0.7117

60

SB

0.6053]0.5417

0.7033]0.6523|0.7893|0.7450

0.8590(0.8227

0.9077/0.8813

PB

0.6130(0.6130

0.7203/0.7203|0.8010]0.8010

0.8670{0.8670

0.9120{0.9120

BCPB

0.6073]0.5877

0.7083/0.6963|0.7907|0.7810

0.8580{0.8490

0.9070{0.9017

BT

0.5787/0.4340

0.6857/0.5440(0.7700|0.6463

0.8423(0.7337

0.8953/0.8113

70

SB

0.6650(0.6117

0.7583(0.7217|0.8387|0.8060

0.8957/0.8693

0.9397/0.9183

PB

0.6740/0.6740

0.7687/0.7687|0.8447)0.8447

0.9000{0.9000

0.9423/0.9423

BCPB

0.6593|0.6453

0.7583|0.7483(0.8380(0.8330

0.8957|0.8920

0.9357|0.9287

BT

0.6403|0.5083

0.7457)0.6260(0.8230(0.7307

0.8900(0.8063

0.9303|0.8727

4




pmk1

1

1

1

1

1

pmk 2

1.30

1.35

1.40

1.45

1.50

diff /

ratio

diff

ratio

diff

ratio

diff

ratio

diff

ratio

diff | ratio

80

SB

0.7213

0.6800

0.8163

0.7827

0.8790

0.8533

0.9263

0.9117

0.9647/0.9513

PB

0.7280

0.7280

0.8210

0.8210

0.8827

0.8827

0.9300

0.9300

0.9667(0.9667

BCPB

0.7193

0.7123

0.8150

0.8080

0.8770

0.8697

0.9243

0.9200

0.9593(0.9560

BT

0.7117

0.5893

0.8007

0.7110

0.8697

0.8007

0.9220

0.8663

0.9580(0.9173

90

SB

0.7607

0.7263

0.8517

0.8270

0.9123

0.8930

0.9537

0.9390

0.9760(0.9697

PB

0.7683

0.7683

0.8580

0.8580

0.9150

0.9150

0.9550

0.9550

0.9783(0.9783

BCPB

0.7583

0.7490

0.8477

0.8393

0.9067

0.9037

0.9443

0.9417

0.9743(0.9707

BT

0.7467

0.6450

0.8387

0.7610

0.9040

0.8493

0.9433

0.9097

0.9727(0.9467

100

SB

0.7887

0.7567

0.8773

0.8523

0.9350

0.9200

0.9653

0.9583

0.9837|0.9780

PB

0.7940

0.7940

0.8823

0.8823

0.9377

0.9377

0.9677

0.9677

0.9843|0.9843

BCPB

0.7863

0.7797

0.8743

0.8670

0.9343

0.9320

0.9640

0.9623

0.9827/0.9813

BT

0.7800

0.6907

0.8663

0.8020

0.9307

0.8813

0.9630

0.9397

0.9807(0.9657

110

SB

0.8523

0.8230

0.9230

0.9083

0.9623

0.9547

0.9820

0.9773

0.9903/0.9893

PB

0.8550

0.8550

0.9260

0.9260

0.9633

0.9633

0.9840

0.9840

0.9907(0.9907

BCPB

0.8467

0.8410

0.9167

0.9133

0.9580

0.9553

0.9810

0.9803

0.9903(0.9900

BT

0.8417

0.7607

0.9150

0.8693

0.9587

0.9303

0.9797

0.9643

0.9897(0.9837

120

SB

0.8597

0.8367

0.9337

0.9183

0.9723

0.9633

0.9880

0.9837

0.9953/0.9943

PB

0.8640

0.8640

0.9353

0.9353

0.9733

0.9733

0.9883

0.9883

0.9957(0.9957

BCPB

0.8560

0.8487

0.9277

0.9250

0.9670

0.9663

0.9847

0.9840

0.9950{0.9947

BT

0.8510

0.7790

0.9263

0.8827

0.9673

0.9430

0.9863

0.9757

0.9953(0.9890

130

SB

0.8890

0.8703

0.9500

0.9393

0.9770

0.9743

0.9913

0.9880

0.9980/0.9967

PB

0.8907

0.8907

0.9510

0.9510

0.9773

0.9773

0.9913

0.9913

0.9983|0.9983

BCPB

0.8780

0.8737

0.9433

0.9400

0.9740

0.9733

0.9890

0.9880

0.9963|0.9960

BT

0.8787

0.8207

0.9443

0.9097

0.9753

0.9570

0.9897

0.9817

0.9967/0.9933

140

SB

0.9033

0.8877

0.9637

0.9563

0.9867

0.9830

0.9950

0.9943

0.9987(0.9980

PB

0.9053

0.9053

0.9640

0.9640

0.9870

0.9870

0.9957

0.9957

0.9983/0.9983

BCPB

0.8983

0.8960

0.9570

0.9537

0.9847

0.9840

0.9957

0.9957

0.9983/0.9983

BT

0.8933

0.8520

0.9577

0.9313

0.9853

0.9697

0.9953

0.9910

0.9983/0.9963

42




pmk1

1

1

1

1

1

pmk 2

1.30

1.35

1.40

1.45

1.50

diff /

ratio

diff | ratio

diff | ratio

diff | ratio

diff

ratio

diff | ratio

150

SB

0.9233]0.9093

0.9743(0.9690

0.9907(0.9880

0.9970

0.9957

0.9993/0.9993

PB

0.9237/0.9237

0.9750{0.9750

0.9913(0.9913

0.9970

0.9970

0.9993/0.9993

BCPB

0.9157/0.9140

0.9683|0.9653

0.9890/0.9880

0.9957

0.9960

0.9997|0.9993

BT

0.9183/0.8710

0.9677)0.9470

0.9890(0.9823

0.9970

0.9937

0.9993|0.9983

160

SB

0.9387|0.9267

0.9760(0.9720

0.9930(0.9903

0.9980

0.9980

0.9997|0.9993

PB

0.9397/0.9397

0.9763/0.9763

0.9930{0.9930

0.9980

0.9980

0.9997(0.9997

BCPB

0.9250/0.9233

0.9730(0.9710

0.9907{0.9900

0.9983

0.9980

0.9993/0.9993

BT

0.9333]0.8953

0.9747/0.9593

0.9920(0.9840

0.9980

0.9960

0.9993(0.9990

170

SB

0.9480(0.9367

0.9810(0.9763

0.9950{0.9933

0.9987

0.9980

1.0000{1.0000

PB

0.9490(0.9490

0.9810(0.9810

0.9947/0.9947

0.9987

0.9987

1.0000{1.0000

BCPB

0.9437/0.9407

0.9760(0.9743

0.9933(0.9930

0.9980

0.9980

1.0000{1.0000

BT

0.9447/0.9197

0.9790{0.9630

0.9940/0.9903

0.9983

0.9977

1.0000{0.9993

180

SB

0.9547/0.9483

0.9860(0.9810

0.9957(0.9953

0.9990

0.9990

0.9993/0.9993

PB

0.9560(0.9560

0.9857(0.9857

0.9963/0.9963

0.9990

0.9990

0.9997(0.9997

BCPB

0.9493/0.9473

0.983010.9823

0.9943/0.9943

0.9987

0.9987

0.9993|0.9993

BT

0.9507|0.9293

0.9833|0.9727

0.9957/0.9920

0.9987

0.9977

0.9993|0.9993

190

SB

0.9667|0.9617

0.9900{0.9863

0.9973|0.9963

0.9997

0.9993

1.0000{1.0000

PB

0.9677|0.9677

0.9900{0.9900

0.9970(0.9970

0.9997

0.9997

1.0000{1.0000

BCPB

0.9633/0.9607

0.9870(0.9853

0.9973(0.9967

0.9993

0.9993

1.0000{1.0000

BT

0.9660(0.9433

0.9867(0.9820

0.9970(0.9947

0.9993

0.9993

1.0000{1.0000

200

SB

0.9743/0.9713

0.9920{0.9900

0.9993(0.9987

1.0000

1.0000

1.0000{1.0000

PB

0.9747/0.9747

0.9923/0.9923

0.9993/0.9993

1.0000

1.0000

1.0000{1.0000

BCPB

0.9710(0.9697

0.9903(0.9900

0.9987(0.9987

1.0000

1.0000

1.0000{1.0000

BT

0.9720(0.9597

0.9910(0.9870

0.9983(0.9973

1.0000

0.9997

1.0000{1.0000

43




Table 17. Selection power of the four bootstrap methods for the difference and ratio
statistic for off-target process with 14 = u, =0.4 and sample size 7=10(10)200.

C

pmk1

1

1

1

1

1

Cpmk2

1.05

1.

1 1.15

1

2

1.25

diff /

ratio

diff | ratio

diff

ratio | diff

ratio

diff

ratio

diff | ratio

10

SB

0.0600(0.0250

0.0750

0.0333(0.0893

0.0423

0.1053

0.0517

0.1243/0.0647

PB

0.0913/0.0913

0.1110

0.1110{0.1320

0.1320

0.1593

0.1593

0.1830(0.1830

BCPB

0.0947|0.0867

0.1113

0.1070]0.1340

0.1277

0.1623

0.1550

0.1837|0.1753

BT

0.0523|0.0067

0.0630

0.0120/0.0760

0.0127

0.0883

0.0170

0.1057/0.0193

20

SB

0.0723|0.0400

0.0973

0.0563|0.1297

0.0733

0.1647

0.0957

0.1990/0.1277

PB

0.0857|0.0857

0.1183

0.1183|0.1523

0.1523

0.1863

0.1863

0.2220/0.2220

BCPB

0.0903/0.0897

0.1180

0.1173(0.1500

0.1470

0.1830

0.1823

0.2197|0.2163

BT

0.0650(0.0163

0.0853

0.0217|0.1097

0.0297

0.1390

0.0390

0.1753(0.0530

30

SB

0.0733(0.0433

0.1050

0.0683/0.1463

0.0987

0.1903

0.1377

0.2433(0.1767

PB

0.0840(0.0840

0.1190

0.1190{0.1640

0.1640

0.2103

0.2103

0.2630(0.2630

BCPB

0.0847/0.0827

0.1183

0.1187(0.1597

0:1597

0.2073

0.2083

0.2647(0.2647

BT

0.0633/0.0177

0.0903

0.0293(0.1263

0.0430

0.1683

0.0613

0.2207{0.0900

40

SB

0.0880(0.0613

0.1297

0.0913(0.1787

0.1327

0.2383

0.1787

0.3077(0.2397

PB

0.0943/0.0943

0.1413

0.1413/0.1903

0.1903

0.2520

0.2520

0.3250{0.3250

BCPB

0.0960]0.0963

0.1393

0.1390/0.1877

0.1887

0.2537

0.2527

0.3277)0.3293

BT

0.0807|0.0290

0.1180

0.0490/0.1600

0.0753

0.2167

0.1123

0.2913|0.1497

50

SB

0.0860]0.0623

0.1313

0.0970]0.1940

0.1513

0.2680

0.2140

0.3547/0.2857

PB

0.0907/0.0907

0.1397

0.1397/0.2033

0.2033

0.2773

0.2773

0.3693/0.3693

BCPB

0.0893/0.0893

0.1403

0.1400(0.2043

0.2043

0.2767

0.2787

0.3673(0.3690

BT

0.0800(0.0347

0.1190

0.0587(0.1810

0.0893

0.2553

0.1397

0.3363/0.1993

60

SB

0.0893(0.0593

0.1437

0.1120{0.2233

0.1737

0.3127

0.2597

0.4093/0.3523

PB

0.0943/0.0943

0.1523

0.1523(0.2337

0.2337

0.3217

0.3217

0.4223/0.4223

BCPB

0.0957/0.0950

0.1523

0.1537(0.2320

0.2317

0.3223

0.3223

0.4210(0.4227

BT

0.0837/0.0357

0.1350

0.0650{0.2057

0.1133

0.3010

0.1703

0.3977(0.2580

70

SB

0.0893/0.0680

0.1627

0.1240(0.2430

0.2007

0.3470

0.2960

0.4593(0.3920

PB

0.0937/0.0937

0.1707

0.1707(0.2523

0.2523

0.3567

0.3567

0.4690(0.4690

BCPB

0.0937/0.0930

0.1663

0.1677)0.2503

0.2520

0.3590

0.3590

0.4677)0.4680

BT

0.0877)0.0407

0.1523

0.0767|0.2337

0.1377

0.3327

0.2140

0.4423|0.3103

44




Cpmkl 1 1 1 1 1

C i 1.05 1.1 1.15 1.2 1.25

diff /
ratio diff | ratio | diff | ratio | diff | ratio | diff | ratio | diff | ratio

80 SB |0.0980(0.0747/0.1687|0.1363|0.2550(0.2173|0.3653|0.3157/0.4917|0.4340

PB ]0.1013]0.1013|0.1760{0.1760/0.2633|0.2633|0.3727|0.3727|0.5013|0.5013

BCPB |0.1020{0.1017|0.1740|0.1747/0.2607|0.2637|0.3700{0.3703|0.4997|0.4973

BT ]0.0930(0.0493|0.1643]0.0927|0.2463|0.1627|0.3527|0.2433|0.4810(0.3417

90 SB ]0.1043/0.0810/0.1800|0.1447(0.2833|0.2367|0.4067|0.3557/0.5290|0.4767

PB (0.1060|0.1060(0.1847|0.1847|0.2897(0.2897|0.4140|0.4140(0.53670.5367

BCPB [0.1043(0.1050(0.18600.1863(0.2903|0.2897|0.4147(0.4147/0.5363|0.5390

BT ]0.0990(0.0557|0.1720]0.1037(0.2757]0.1797|0.3977(0.2817|0.5200|0.4027

100 | SB ]0.1053]0.0853|0.1890(0.1593|0.3047|0.2593|0.4330(0.3797|0.5627|0.5203

PB |0.1077|0.1077|0.1983{0.1983|0.3100/0.3100{0.4423|0.4423|0.5710]0.5710

BCPB |0.1063|0.1080(0:1957/0.1963(0.3077|0.3087|0.4390|0.4407|0.5743|0.5740

BT 0.1007/0.0583(0.1823]0.1137(0.2910/0.2017|0.4240(0.3117|0.5590|0.4417

110 | SB (0.1097|0.0877|0.1910{0.1653{0.3103|0.27370.4510/0.4070|0.6067|0.5533

PB ]0.1130]0.1130/0.1960{0.1960/0.3153|0.3153]0.4580(0.4580|0.6133|0.6133

BCPB |0.1113]0.1110(0.19530.1963]0.3183]0.3210{0.4587|0.4597/0.61070.6127

BT 0.1020(0.0613(0.1833]0:1243(0.3023|0.2183|0.4433|0.3330|0.6007|0.4730

120 SB |0.1147(0.0957/0.2100{0.1810(0.3417|0.3007|0.4743|0.4350/0.6363|0.5877

PB |0.1160/0.1160]0.21670.2167|0.3457/0.3457|0.4787|0.4787/0.6413|0.6413

BCPB |0.1180(0.1180(0.2143|0.2157/0.3423|0.3453|0.4783|0.4780|0.6440/0.6433

BT ]0.1120(0.0693|0.2050]0.1383|0.3303|0.2437|0.4723|0.3730(0.6287|0.5137

130 | SB {0.1193]0.0997|0.2193(0.1900|0.3493|0.3103]0.5023|0.4613|0.6523|0.6103

PB ]0.1223|0.1223|0.2233]0.2233|0.3553|0.3553|0.5040(0.5040|0.6533|0.6533

BCPB |0.1207|0.1203(0.2187/0.2193(0.3560|0.3593|0.5037/0.5047|0.6567|0.6570

BT 0.1160(0.0697(0.2123|0.1493|0.3420|0.2633|0.4950/0.4007|0.6500|0.5503

140 | SB |0.1107]0.0927|0.2140(0.1843|0.3580(0.3240(0.5287|0.4857|0.6843|0.6513

PB |0.1140|0.1140(0.2197/0.2197|0.3640|0.3640(0.5303|0.5303|0.6867|0.6867

BCPB |0.1127/0.1117|0.2160|0.2177(0.3597|0.3603|0.5330{0.5330(0.6907|0.6913

BT ]0.1050(0.0677|0.2090]0.1427|0.3500{0.2677|0.5217|0.4237|0.6837|0.5810

45




pmk1

1

1

1

1

1

pmk 2

1.05

1.1

1.15

1.2

1.25

diff /

ratio

diff | ratio

diff

ratio
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Note: Figures 20-39 show the selection power curves of the four bootstrap
methods for the difference and ratio statistic for on-target process with

w=m=0, C,,,=100, C

pmk 2

=1.05(0.05)1.50 and sample size n=10(10)200.
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Figure 20. The difference statistic

Figure 21. The ratio statistic with

with sample size n =10(10)200, sample size »=10(10)200, C ,, =1,
Coma =1, Cou>,=1.05, 1 =4,=0. Cpmk2 =1.05, x4 =u4,=0.
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Figure 22. The difference statistic
with sample size #=10(10)200,
C.=1, C,.,=110, @, =pu,=0.
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Figure 23. The ratio statistic with
sample size »=10(10)200, C_..,=1,
Co2=1.10, 24 =p,=0.
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Figure 24. The difference statistic

Figure 25. The ratio statistic with

with  sample size n=10(10)200, sample size »=10(10)200, C ,, =1,
Cpmklzl, Cpmk2=1.15, u=u,=0. Cpmk2=1.15, u=u,=0.
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Figure 26. The difference statistic

Figure 27. The ratio statistic with

with  sample size n=10(10)200, sample size »=10(10)200, C ,, =1,
Coma =1, Cons=1.20, s = 1, =0+ Cpriy=1.20, s =11, =0.
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Figure 28. The difference statistic
with sample size #=10(10)200,
C,u=1, C .,=1.25 wu=u,=0.
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Figure 29. The ratio statistic with
sample size n=10(10)200, C,, =1,
C.uo=1.25, 1, =p,=0.
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Figure 30. The difference statistic

Figure 31. The ratio statistic with

with  sample size #=10(10)200, sample size »=10(10)200, C ,, =1,
Coma =1, Cpmk2=1.30, =, =0. Cpmk2=1.30, =, =0.
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Figure 32. The difference. statistic

Figure 33. The ratio statistic with

with  sample size #7=10(10)200, sample size »=10(10)200, C ,, =1,
Cpmkl=1, Cpmk2=1.35, o=, =0. Cpmk2 =1.35, u,=u,=0.
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Figure 34. The difference statistic
with sample size #=10(10)200,
Coa=1, C.,=140, td1=u2=0.
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Figure 35. The ratio statistic with
sample size n=10(10)200, C ,, =1,
Com, =140, 11=p2=0.
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Figure 36. The difference statistic

Figure 37. The ratio statistic with

with  sample size 7n=10(10)200, sample size »=10(10)200, C,, =1,
Cpmklzl, Cpmk2=1.45, u=u,=0. Cpmk2=1.45, uo=u,=0.
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Figure 38. The difference statistic
with sample size 7=10(10)200,
C...=1, C .,=1.50, p, =um,=0.
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Figure 39.. The ratio statistic with
sample size n=10(10)200, C,, =1,
Coma=1.50, 14 =p,=0.




Note: Figures 40-59 show the selection power curves of the four bootstrap
methods for the difference and ratio statistic for off-target process with

m=u=04 , C,,=100 , C,,,=1050.05150 and sample size
n =10(10)200.
Cpmk1=1.00 Cpmk2=1.05 Difference Power Curve Cpmk1=1.00 Cpmk2=1.05 Ratio Power Curve
1 1
0.8 0.8
206t TUTSE B os | T
g -~ ~°PB .g ~~~°PB
804 ——35ceB|| |2 04 F BCPB
A A
—-—--BT — BT
02 02 r
0 T S S S N 0

0 20 40 60 80 100 120 140 160 180 200

Sample Size

0 20 40 60 80 100 120 140 160 180 200

Sample Size

Figure 40. The difference statistic

Figure 41. The ratio statistic with
sample size n=10(10)200, C ,, =1,
Cowa=105 1 =u,=04.
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with sample size n =10(10)200,
Coma =1, Como =105, 4 = pu;=044.
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Figure 42. The difference statistic
with sample size #=10(10)200,
Cou=1, C .,=110, 4, =p,=04.
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Figure 43. The ratio statistic with
sample size n=10(10)200, C__, =1,
Couy=1.10, 2, =p,=04.
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Figure 44. The difference statistic with
sample size n=10(10)200, C_,, =1,
Cowr=1.15, 1, =p,=04.
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Figure 45. The ratio statistic with
sample size n=10(10)200, C_,, =1,
Couo=1.15, uy=p,=04.
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Figure 46. The difference statistic with
sample size n=10(10)200,: C,, =1,
Com2 =120, 1, =p,=04.
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Figure 47. The ratio statistic with
sample size n=10(10)200, C,,, =1,
Co»=1.20, 1, =p,=04.
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Figure 48. The difference statistic with
sample size n=10(10)200, C_,, =1,
Com2 =125, 1,=p,=04.
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Figure 49. The ratio statistic with
sample size n=10(10)200, C_,, =1,
Com2=1.25 wu=pn,=04.
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Figure 50. The difference statistic

Figure 51. The ratio statistic with

with  sample size #=10(10)200, sample size »=10(10)200, C ,, =1,
Coma=1, Cn,=1.30, yp=0,=04. C_,,=130, 1, =4,=04.
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Figure 52. The difference. statistic

Figure 53. The ratio statistic with

with  sample size #7=10(10)200, sample size »=10(10)200, C ,, =1,
Coma =1, Con»=1.35, =, =04, Co,=1.35 4, =p,=04.
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Figure 54. The difference statistic
with sample size #=10(10)200,
Cowi=1, C .,=1.40, 1,=p,=04.
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Figure 55. The ratio statistic with
sample size n=10(10)200, C ,, =1,
Cu2=1.40, 1,=p,=04.
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Figure 56. The difference statistic with
sample size n=10(10)200, C_,, =1,

Comeo =145, p1,= 1, =0.4.
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Figure 57. The ratio statistic with
sample size n=10(10)200, C_,, =1,

Comz =145, 1,=p1,=04.
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Figure 58. The difference statistic with
sample size n=10(10)200,: C,, =1,
Com2=1.50, 24, =p,=04.
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Figure 59. The ratio statistic with
sample size n=10(10)200, C,,, =1,
Coy=1.50, 1, =p,=04.
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