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This research aimed to study the efficiency of the non-parametric Maximum
test for location testing between two populations with skewed distributions
and unequal variances; the Maximum test is a new statistical technique and
was evaluated in comparison with the Brunner-Munzel test, Welch Based on
Rank test and Yuen-Welch test. All the tests were performed with positive
skewed distributions in both populations, which were identically distributed
and non-identically distributed; the variances were set under six different
conditions. The results illustrated that under the conditions of log-normal
distribution and exponential distribution at a significant level of 0.05, the
ability of the Maximum test to control type | error was lower than those of
the Brunner-Munzel test and the Yuen-Welch test but higher than tha of the
Welch Based on Rank test. When considering the highest test power of all the
techniques, Welch Based on Rank test exhibited the highest capacity; this was
followed in descending order by the Brunner-Munzel test and Maximum test.
At a significant level of 0.01, the ability to control type | error of the Maximum
test was lower than that of the Yuen-Welch test but higher than those of the
Brunner-Munzel test and Welch based on rank test. When considering the
highest test power at this significant level, the highest powers were achieved
by the Yuen-Welch test and Welch Based on Rank test. In the case that the
first population exhibited exponential distribution and the second population
exhibited log-normal distribution, the ability of the Maximum test, at 0.05
significant level, to control type | error was lower than those of the Brunner-
Munzel test and the Yuen-Welch test but higher than that of the Welch
Based on Rank test. When considering the highest test power at this condition,
Welch Based on Rank test had the highest capacity; this was followed in
descending oredr by the Maximum test, Yuen-Welch test and Brunner-Munzel
test. Furthermore, at a significant level of 0.01, the ability of the Maximum
test to control type | error was lower than that of Yuen-Welch test but higher
than those of Brunner-Munzel test and Welch Based on Rank test. When
considering the test method with the highest test power that can control type
| error, Welch based on rank test had the highest capacity; this was followed
by the Yuen-Welch test and the Maximum test.
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A1390 1 AnunzduresenuRana kULl 1 vesEianadeuiuviiiszninyszensaengy Welin1suanuas
Gonueita TuunnuuInfegs ANLLUTUSIU LayseRuTadAny

Sal.nple Var. Ratio Max BM WBR w
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01

1:1 0.0516 | 0.0110 | 0.0566 | 0.0192 | 0.0542 | 0.0138 | 0.0327 | 0.0054
1:2 0.0562 | 0.0124 | 0.0584 | 0.0190 | 0.0578 | 0.0126 | 0.0345 | 0.0061

10, 10 1:4 0.0631 | 0.0136 | 0.0636 | 0.0197 | 0.0684 | 0.0157 | 0.0413 | 0.0069
1:9 0.0721 | 0.0180 | 0.0632 | 0.0227 | 0.0790 | 0.0229 | 0.0544 | 0.0142
1:12 0.0737 | 0.0184 | 0.0641 | 0.0231 | 0.0824 | 0.0240 | 0.0589 | 0.0181
1:16 0.0776 | 0.0156 | 0.0624 | 0.0206 | 0.0857 | 0.0220 | 0.0623 | 0.0182
1:1 0.0502 | 0.0108 | 0.0558 | 0.0155 | 0.0517 | 0.0117 | 0.0432 | 0.0082
1:2 0.0555 | 0.0127 | 0.0596 | 0.0188 | 0.0593 | 0.0159 | 0.0401 | 0.0053

10, 20 1:4 0.0624 | 0.0126 | 0.0627 | 0.0176 | 0.0682 | 0.0175 | 0.0336 | 0.0052
1:9 0.0734 | 0.0131 | 0.0619 | 0.0171 | 0.0835 | 0.0200 | 0.0373 | 0.0064
1:12 0.0774 | 0.0142 | 0.0621 | 0.0170 | 0.0869 | 0.0229 | 0.0397 | 0.0087
1:16 0.0848 | 0.0163 | 0.0660 | 0.0180 | 0.0935 | 0.0267 | 0.0434 | 0.0074
1:1 0.0547 | 0.0106 | 0.0588 | 0.0161 | 0.0555 | 0.0128 | 0.0437 | 0.0087
1:2 0.0576 | 0.0147 | 0.0614 | 0.0186 | 0.0602 | 0.0162 | 0.0526 | 0.0120

20, 10 1:4 0.0599 | 0.0142 | 0.0593 | 0.0184 | 0.0645 | 0.0167 | 0.0616 | 0.0168
1:9 0.0661 | 0.0168 | 0.0605 | 0.0183 | 0.0702 | 0.0212 | 0.0658 | 0.0206

1:12 0.0688 | 0.0197 | 0.0619 | 0.0224 | 0.0749 | 0.0254 | 0.0699 | 0.0272
1:16 0.0676 | 0.0194 | 0.0585 | 0.0205 | 0.0720 | 0.0231 | 0.0670 | 0.0251

1:1 0.0519 | 0.0121 | 0.0537 | 0.0131 | 0.0500 | 0.0111 | 0.0371 | 0.0051
1:2 0.0595 | 0.0124 | 0.0605 | 0.0139 | 0.0591 | 0.0121 | 0.0377 | 0.0061
20,20 1:4 0.0716 | 0.0179 | 0.0672 | 0.0198 | 0.0740 | 0.0198 | 0.0439 | 0.0081
1:9 0.0799 | 0.0200 | 0.0640 | 0.0175 | 0.0814 | 0.0227 | 0.0432 | 0.0124
1:12 0.0761 | 0.0181 | 0.0609 | 0.0154 | 0.0803 | 0.0204 | 0.0451 | 0.0108
1:16 0.0872 | 0.0227 | 0.0647 | 0.0176 | 0.0929 | 0.0258 | 0.0503 | 0.0123
1:1 0.0525 | 0.0102 | 0.0574 | 0.0163 | 0.0551 | 0.0129 | 0.0566 | 0.0141
1:2 0.0563 | 0.0107 | 0.0585 | 0.0167 | 0.0581 | 0.0146 | 0.0426 | 0.0068
1:4 0.0646 | 0.0104 | 0.0661 | 0.0160 | 0.0732 | 0.0160 | 0.0415 | 0.0055
10,30 1:9 0.0824 | 0.0142 | 0.0686 | 0.0179 | 0.0925 | 0.0255 | 0.0391 | 0.0054
1:12 0.0848 | 0.0136 | 0.0661 | 0.0175 | 0.0963 | 0.0250 | 0.0401 | 0.0062
1:16 0.0922 | 0.0170 | 0.0693 | 0.0183 | 0.1021 | 0.0306 | 0.0437 | 0.0071
1:1 0.0518 | 0.0118 | 0.0583 | 0.0184 | 0.0548 | 0.0150 | 0.0566 | 0.0123
1:2 0.0555 | 0.0156 | 0.0594 | 0.0209 | 0.0594 | 0.0179 | 0.0671 | 0.0224
1:4 0.0587 | 0.0141 | 0.0598 | 0.0171 | 0.0635 | 0.0165 | 0.0632 | 0.0236
30, 10 1:9 0.0609 | 0.0162 | 0.0587 | 0.0176 | 0.0666 | 0.0202 | 0.0656 | 0.0268

1:12 0.0642 | 0.0180 | 0.0599 | 0.0205 | 0.0697 | 0.0228 | 0.0653 | 0.0253
1:16 0.0624 | 0.0171 | 0.0571 | 0.0200 | 0.0678 | 0.0227 | 0.0659 | 0.0233




NIANTILUALITALT U35, TN 44 20U 2 Wwweu-guigu 2564

213

el 1 anuunezduresanuianaauuul 1 vesadiinadeusiwmisseninszrnsdengy Welin1suanuas

donueita Tuunmuvunfegns ANuLUTUSIU uarseRuudd (de)

Sal.nple Var. Ratio Max BM WBR Yw
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01

1:1 0.0527 | 0.0120 | 0.0526 | 0.0126 | 0.0499 | 0.0106 | 0.0448 | 0.0062
1:2 0.0504 | 0.0129 | 0.0552 | 0.0163 | 0.0534 | 0.0145 | 0.0480 | 0.0113

30,30 1:4 0.0759 | 0.0196 | 0.0661 | 0.0194 | 0.0760 | 0.0212 | 0.0427 | 0.0081
1:9 0.0913 | 0.0261 | 0.0726 | 0.0183 | 0.0933 | 0.0276 | 0.0472 | 0.0100
1:12 0.0931 | 0.0253 | 0.0705 | 0.0177 | 0.0953 | 0.0264 | 0.0481 | 0.0100
1:16 0.0968 | 0.0284 | 0.0718 | 0.0182 | 0.0989 | 0.0292 | 0.0489 | 0.0098

v oy a = v
AAVU AR FINITOAIVANAMUNANAIALUUN 1'la

N7 2 Aseiutodfty 0.05 wuin Maximum
test anNTAPIUANANLAANAIILULT 1 wasdifidans
nAFBUgIEA 31U 3 Geuly 910 42 Jouly oo
Wieuiu Welch based on rank test Wag Brunner-Munzel
test wu fiUszAnSamengn Tae Welch based on rank
test wag Brunner-Munzel test @11130AUANAINY
Aananauuudl 1 wazlimdsnimadeugegn 1w 26
Gouly way 12 [Heouly Andudosar 61.9 way 2857
ANAIAU

fisgdutiodday 0.01 Wud1 Maximum test @winsa
mummmﬁmwammuﬁ 1 uazdlMdsnvmaasugaan
$1uau 9 ey 910 42 Fouly Weissudieusu Yuen-

Welch test wagWelch Based on Rank test wuin &
Usvansnmsingn 1ng Yuen-Welch test uay Welch
Based on Rank test muWiammmmmﬁmwmmmuﬁ 1
wazdifndsnisveasugegn $1uau 13 Feuly way 10
Geuly Andudenay 30.95 waz 23.81 muddu

weillofinnsandnsdunnuuansise sl
Unussruieatulundazauaiedis wui devwn
éTaaemqaﬁuﬁSm%wasiaﬁwé’amsmaauﬁﬂﬁ@ﬁu bl
nsdivuamegdliiindu nguitiiuedegiadnniiuas
AuUsUIUgINIBnnguaziimasnismaaeuiining
nauiifivunasegdlvginiuasiauususulesni
anngu

AN3Ndl 2 MdansvedeuvesalAvadeusuvtasEnineUsEansaeIngy Wednisuanuasienuesila duunmu

YWD AINULUTUTIU hazTeauldAgy

Sal.nple Var. Ratio Max BM WBR Yw
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01

1:1 0.5227 | 0.2713 | 0.5115 | 0.3145 | 0.5469 | 0.3065 | 0.3969 | 0.1565
1:2 0.5620 | 0.2991 | 0.5246 | 0.3280 | 0.5847 | 0.3436 | 0.4958 | 0.2571

10, 10 1:4 0.5509 | 0.2833 | 0.4853 | 0.2964 | 0.5752 | 0.3312 | 0.5178 | 0.3193
1:9 0.5432 | 0.2781 | 0.4469 | 0.2765 | 0.5629 | 0.3233 | 0.5253 | 0.3387
1:12 0.5447 | 0.2700 | 0.4324 | 0.2613 | 0.5622 | 0.3111 | 0.5311 | 0.3464
1:16 0.5486 | 0.2677 | 0.4247 | 0.2554 | 0.5621 | 0.3082 | 0.5295 | 0.3436
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A15Al 2 MdansvedeuveadAviade Ui sz INUsE N TaRIngy Welnsuanuasdenuesia Suunay
YUINFIDYN ANULUTUTIU hazseautiednsy (s0)

Sallnple Var. Ratio Max BM WBR Yw
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01
1:1 0.7719 | 0.4919 | 0.7689 | 0.5618 | 0.7901 | 0.5653 | 0.4814 | 0.1897
1:2 0.8191 | 0.5464 | 0.7972 | 0.5909 | 0.8358 | 0.6346 | 0.6218 | 0.3417
10, 20 1:4 0.8391 | 0.5900 | 0.7978 | 0.5991 | 0.8540 | 0.6797 | 0.7166 | 0.4840
1:9 0.8318 | 0.5905 | 0.7746 | 0.5646 | 0.8483 | 0.6775 | 0.7374 | 0.5525
1:12 0.8359 | 0.5975 | 0.7714 | 0.5627 | 0.8528 | 0.6850 | 0.7451 | 0.5696
1:16 0.8393 | 0.6007 | 0.7660 | 0.5605 | 0.8555 | 0.6842 | 0.7568 | 0.5853
1:1 0.5544 | 0.3053 | 0.5486 | 0.3266 | 0.5697 | 0.3375 | 0.5251 | 0.3280
1:2 0.5468 | 0.3051 | 0.5246 | 0.3122 | 0.5666 | 0.3424 | 0.5392 | 0.3624
20, 10 1:4 0.5444 | 0.2938 | 0.5032 | 0.2925 | 0.5610 | 0.3316 | 0.5323 | 0.3594
1:9 0.5306 | 0.2863 | 0.4608 | 0.2659 | 0.5442 | 0.3175 | 0.5261 | 0.3394
1:12 0.5287 | 0.2838 | 0.4474 | 0.2572 | 0.5437 | 0.3120 | 0.5228 | 0.3418
1:16 0.5533 | 0.2895 | 0.4635 | 0.2610 | 0.5664 | 0.3175 | 0.5454 | 0.3444
1:1 0.8356 | 0.6238 | 0.8209 | 0.6249 | 0.8406 | 0.6488 | 0.6869 | 0.4377
1:2 0.8521 | 0.6573 | 0.8261 | 0.6350 | 0.8591 | 0.6870 | 0.7368 | 0.5416
50.20 1:4 0.8520 | 0.6624 | 0.8126 | 0.6143 | 0.8582 | 0.6882 | 0.7507 | 0.5799
’ 1:9 0.8479 | 0.6583 | 0.7990 | 0.5922 | 0.8553 | 0.6845 | 0.7644 | 0.5994
1:12 0.8361 | 0.6467 | 0.7796 | 0.5705 | 0.8416 | 0.6712 | 0.7543 | 0.5877
1:16 0.8371 | 0.6416 | 0.7758 | 0.5557 | 0.8419 | 0.6663 | 0.7565 | 0.5867
1:1 0.8874 | 0.6546 | 0.8845 | 0.7256 | 0.8994 | 0.7347 | 0.5489 | 0.2249
1:2 0.9194 | 0.7275 | 0.9038 | 0.7695 | 0.9299 | 0.8077 | 0.7208 | 0.4222
10,30 1:4 0.9409 | 0.7724 | 0.9182 | 0.7840 | 0.9507 | 0.8518 | 0.8190 | 0.5933
1:9 0.9430 | 0.7899 | 0.9087 | 0.7682 | 0.9505 | 0.8626 | 0.8614 | 0.6964
1:12 0.9502 | 0.8004 | 0.9120 | 0.7724 | 0.9565 | 0.8753 | 0.8736 | 0.7232
1:16 0.9445 | 0.7976 | 0.9018 | 0.7629 | 0.9525 | 0.8693 | 0.8743 | 0.7351
1:1 0.5485 | 0.3058 | 0.5473 | 0.3220 | 0.5692 | 0.3385 | 0.5475 | 0.3706
1:2 0.5522 | 0.3026 | 0.5366 | 0.3107 | 0.5704 | 0.3391 | 0.5494 | 0.3747
30, 10 1:4 0.5467 | 0.3051 | 0.5166 | 0.2973 | 0.5661 | 0.3366 | 0.5454 | 0.3731
1:9 0.5292 | 0.2849 | 0.4774 | 0.2679 | 0.5435 | 0.3126 | 0.5273 | 0.3433
1:12 0.5344 | 0.2794 | 0.4733 | 0.2556 | 0.5509 | 0.3049 | 0.5386 | 0.3480
1:16 0.5261 | 0.2732 | 0.4587 | 0.2527 | 0.5389 | 0.2963 | 0.5222 | 0.3268
1:1 0.9551 | 0.8534 | 0.9472 | 0.8442 | 0.9571 | 0.8614 | 0.8497 | 0.6783
1:2 0.9539 | 0.8566 | 0.9394 | 0.8263 | 0.9571 | 0.8672 | 0.8622 | 0.7179
10. 30 1:4 0.9548 | 0.8570 | 0.9326 | 0.8166 | 0.9564 | 0.8688 | 0.8708 | 0.7361
’ 1:9 0.9558 | 0.8664 | 0.9325 | 0.8046 | 0.9575 | 0.8752 | 0.8898 | 0.7609
1:12 0.9492 | 0.8442 | 0.9177 | 0.7748 | 0.9495 | 0.8529 | 0.8747 | 0.7462
1:16 0.9439 | 0.8369 | 0.9087 | 0.7686 | 0.9463 | 0.8485 | 0.8766 | 0.7483

A fis Maensnaseugeganieliafianadeuiianaunsanluanauiananwuui 1 1§
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4.2 pruazduresnufianatauuudl 1 uazids
Msnegey WeUszunsiinsuanuasLUUIaYE g
eazBuadmnsad 3 wazasad 4 audisy

N9 3 Aisedutdidey 0.05 WUt Maximum
test fm:uWiammmmmﬁmwmmmuﬁ 11§ 32 foulaan
42 Reuly Anfudosas 76,19 WawSeuiauiu Brunner-
Munzel test Wag Yuen-Welch test wum Jaenine
Tumseuesmnsfiawanauuudl 1 1dindn 89 Brunner-
Munzel test Wag Yuen-Welch test @11150AUANAIY
Aawanauuuil 1 16?1"1/1ﬂl,'3;au1‘u 1mg Welch based on rank
test mmmmuqmmmﬁmwmmmuﬁ 1 lﬁﬁasffi@m DU
25 fewly 970 42 ol Anidudesas 59.52

fiszsuaddny 0.01 Wud1 Maximum test @wnse
Aueessmansuuil 116 23 Feulvann 42 Feul
Andudenas 54.76 WiewSsuiiuu Yuen-Welch test
WU ﬁmmmmmﬂumimuqummﬁmwmmwﬁ 1
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1g6t1n31 89 Yuen-Welch test AN150AIUANAURANAN
wuudl 118 28 feulvann 42 Reuly Prdhuderas 66.67 Tne
Welch Based on Rank test kag Brunner-Munzel test
mmmmmmmmﬁmwmmme‘?i 1 gdtes 11 Geuls
waz 9 Souly Andudoay 26.19 waz 21.43 mudsy
widlefansandninavessasduvesnnuudsusiud
et iseuteddy 0.05 wud Lidvdnavesny
LL‘Uithaum'ammmmmlumimu@mmmﬁmwmmu:uuﬁ 1
989 Brunner-Munzel test wag Yuen-Welch test d1%5U
Maximum test wag Welch Based on Rank test ¢5u
BVidWarINULUSUTIUADALANINTO LN SAUANAIY
Anmanawuudl 1 dntes dmdufissdutdday 0.01 wuth
Yuen-Welch test Wag Maximum test JA211LATININ
Brunner-Munzel test wag Welch Based on Rank test
Tne Yuen-Welch test Apuinsiimnuunssgeninionina
wUsUnugndmanuuananiursudiegs

aeei 3 anuhanduresaruianatawuuil 1 vesadfvadeusuviassriialssansaengy Wednsuanuas

WUUATTAAY TMUNAINVUINFIDEN AULUTUTIU UazserutivdAgy

Sar'nple Var. Ratio Max BM WBR Yw
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01
1:1 0.0485 | 0.0108 | 0.0541 | 0.0163 | 0.0510 | 0.0109 | 0.0347 | 0.0067
1:2 0.0570 | 0.0128 | 0.0602 | 0.0191 0.0599 | 0.0142 | 0.0426 | 0.0080
1:4 0.0582 | 0.0140 | 0.0576 | 0.0201 0.0651 | 0.0170 | 0.0481 | 0.0108
10,10 1:9 0.0682 | 0.0148 | 0.0585 | 0.0198 | 0.0754 | 0.0203 | 0.0618 | 0.0157
1:12 0.0697 | 0.0182 | 0.0561 | 0.0227 | 0.0781 | 0.0249 | 0.0648 | 0.0211
1:16 0.0706 | 0.0165 | 0.0553 | 0.0209 | 0.0798 | 0.0233 | 0.0649 | 0.0216
1:1 0.0516 | 0.0117 | 0.0560 | 0.0179 | 0.0533 | 0.0139 | 0.0488 | 0.0120
1:2 0.0541 | 0.0124 | 0.0582 | 0.0173 | 0.0584 | 0.0138 | 0.0427 | 0.0070
10,20 1:4 0.0638 | 0.0119 | 0.0619 | 0.0176 | 0.0698 | 0.0173 | 0.0408 | 0.0079
1:9 0.0742 | 0.0134 | 0.0596 | 0.0163 | 0.0825 | 0.0210 | 0.0424 | 0.0082
1:12 0.0733 | 0.0140 | 0.0549 | 0.0161 0.0836 | 0.0224 | 0.0441 | 0.0102
1:16 0.0770 | 0.0147 | 0.0539 | 0.0159 | 0.0844 | 0.0247 | 0.0465 | 0.0116
1:1 0.0485 | 0.0113 | 0.0536 | 0.0158 | 0.0496 | 0.0124 | 0.0478 | 0.0102
1:2 0.0583 | 0.0150 | 0.0631 | 0.0218 | 0.0609 | 0.0176 | 0.0607 | 0.0149
20, 10 1:4 0.0618 | 0.0183 | 0.0628 | 0.0215 | 0.0657 | 0.0206 | 0.0623 | 0.0215
1:9 0.0634 | 0.0176 | 0.0574 | 0.0210 | 0.0689 | 0.0224 | 0.0666 | 0.0231
1:12 0.0619 | 0.0170 | 0.0549 | 0.0187 | 0.0669 | 0.0217 | 0.0643 | 0.0250
1:16 0.0664 | 0.0199 | 0.0554 | 0.0215 | 0.0708 | 0.0243 | 0.0675 | 0.0228
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a151991 3 Anudenluvesanuiianatauuuil 1 vesadivadeusuviisssmincsznsaeangy Wedin1suanuas
WUULBUTAIR TMUNUVUIAFIDEN AMULUTUTIU wazszautisdney (se)

Sal.nple Var. Ratio Max BM WEBR Yw
size 0.05 0.01 0.05 0.01 0.05 0.01 0.05 0.01
1:1 0.0480 | 0.0106 | 0.0487 | 0.0124 | 0.0455 | 0.0102 | 0.0425 | 0.0073
1:2 0.0536 | 0.0129 | 0.0525 | 0.0150 | 0.0541 | 0.0136 | 0.0438 | 0.0073
1:4 0.0675 | 0.0166 | 0.0599 | 0.0164 | 0.0701 | 0.0178 | 0.0519 | 0.0102
20,20 1:9 0.0730 | 0.0185 | 0.0571 | 0.0157 | 0.0752 | 0.0207 | 0.0517 | 0.0130
1:12 0.0808 | 0.0201 | 0.0612 | 0.0159 | 0.0853 | 0.0224 | 0.0532 | 0.0135
1:16 0.0786 | 0.0210 | 0.0589 | 0.0148 | 0.0838 | 0.0241 | 0.0577 | 0.0146
1:1 0.0462 | 0.0093 | 0.0516 | 0.0144 | 0.0481 | 0.0124 | 0.0575 | 0.0159
1:2 0.0529 | 0.0088 | 0.0551 | 0.0148 | 0.0558 | 0.0124 | 0.0507 | 0.0098
1:4 0.0669 | 0.0100 | 0.0649 | 0.0146 | 0.0754 | 0.0170 | 0.0457 | 0.0092
1030 1:9 0.0814 | 0.0133 | 0.0644 | 0.0173 | 0.0917 | 0.0258 | 0.0471 | 0.0088
1:12 0.0859 | 0.0140 | 0.0631 | 0.0148 | 0.0984 | 0.0260 | 0.0462 | 0.0076
1:16 0.0872 | 0.0159 | 0.0600 | 0.0149 | 0.0979 | 0.0287 | 0.0512 | 0.0095
1:1 0.0520 | 0.0112 | 0.0576 | 0.0171 | 0.0542 | 0.0136 | 0.0589 | 0.0157
1:2 0.0561 | 0.0147 | 0.0589 | 0.0196 | 0.0583 | 0.0173 | 0.0650 | 0.0225
30, 10 1:4 0.0562 | 0.0141 | 0.0561 | 0.0169 | 0.0605 | 0.0173 | 0.0694 | 0.0267
1:9 0.0598 | 0.0157 | 0.0561 | 0.0167 | 0.0647 | 0.0191 | 0.0656 | 0.0251
1:12 0.0617 | 0.0171 | 0.0568 | 0.0196 | 0.0669 | 0.0222 | 0.0701 | 0.0278
1:16 0.0668 | 0.0168 | 0.0583 | 0.0188 | 0.0728 | 0.0224 | 0.0710 | 0.0264
1:1 0.0495 | 0.0105 | 0.0497 | 0.0106 | 0.0474 | 0.0088 | 0.0423 | 0.0065
1:2 0.0670 | 0.0158 | 0.0657 | 0.0174 | 0.0668 | 0.0168 | 0.0478 | 0.0090
1:4 0.0797 | 0.0205 | 0.0712 | 0.0186 | 0.0822 | 0.0210 | 0.0481 | 0.0107
30,30 1:9 0.0801 | 0.0215 | 0.0611 | 0.0166 | 0.0823 | 0.0233 | 0.0494 | 0.0102
1:12 0.0813 | 0.0219 | 0.0602 | 0.0156 | 0.0833 | 0.0234 | 0.0488 | 0.0111
1:16 0.0821 | 0.0228 | 0.0563 | 0.0153 | 0.0832 | 0.0234 | 0.0477 | 0.0101

v oy oA a a v
AIVA AD EIUITAAIVANAIIUNANAIALUUN 118

PN & TRty 005 WU Maximum test
mmaammmmmﬁmwmmLL‘UU‘ﬁ 1 uaglimansvageu
gean Swau 7 Geuly 210 42 feula WawSouidieud
Welch Based on Rank test Wag Brunner-Munzel test
wuin fiuszansamsingt Tne Welch Based on Rank
test WAz Brunner-Munzel test A1UIDAIVAUAIY
Aemanauuuil 1 waelimansmaseugsan S 25 feuly
war 9 fouly Andufesas 59.52 uay 21.43 musey

fisgdutiodrday 0.01 Wud1 Maximum test @wnsa
muammmﬁmwmmmuﬁ 1 uazgdlmasnmaaeugaan
$1uau 9 teuly 910 42 Fouly Wewsudieusu Yuen-
Welch test wagWelch Based on Rank test wuin &
UszanSameinin 1ne Yuen-Welch test way Welch
Based on Rank test m:uﬁammmmmﬁ@wmmwuﬁ 1
wagilhdsmsnnasugegn S1uou 11 Seuluwindu Andu
Soway 26.19
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A15299 4 AN TVAFRUTaIEIANAFEUMUMUITENINUTEYINTaRINEY WoTiN1SWANUAMUULATYMAT TIUUNATY
YUINAIDEN ANULUTUTIU hazTeauldfgy

Sample . Max BM WBR YW
size Var.Ratio 00T 001 | 005 | 001 | 005 | 001 | 005 | 001
11 0.4915 | 0.2515 | 0.4914 | 0.2991 | 0.5069 | 0.2730 | 0.3562 | 0.1325
12 0.5222 | 0.2640 | 0.4976 | 0.2983 | 0.5487 | 0.3055 | 0.4477 | 0.2203
1:4 0.5228 | 0.2668 | 0.4730 | 0.2849 | 0.5470 | 0.3124 | 0.4831 | 0.2733
10,10 1:9 0.5118 | 0.2591 | 0.4286 | 0.2611 | 0.5319 | 0.3013 | 0.4874 | 0.2963
1:12 0.5235 | 0.2652 | 0.4214 | 0.2618 | 0.5422 | 0.3054 | 0.5022 | 0.2984
1:16 0.5175 | 0.2521 | 03979 | 0.2422 | 0.5343 | 0.2902 | 0.4954 | 0.2875
11 0.7292 | 0.4541 | 0.7364 | 0.5239 | 0.7455 | 0.5044 | 0.4480 | 0.1681
122 0.7785 | 0.5034 | 0.7641 | 0.5600 | 0.7995 | 0.5837 | 0.5989 | 0.3084
10,20 1:4 0.7974 | 0.5265 | 0.7594 | 0.5481 | 0.8141 | 0.6175 | 0.6838 | 0.4359
1:9 0.8096 | 0.5505 | 0.7492 | 0.5315 | 0.8278 | 0.6443 | 0.7305 | 0.5215
1:12 0.8006 | 0.5403 | 0.7335 | 0.5118 | 0.8172 | 0.6314 | 0.7244 | 0.5151
1:16 0.8065 | 0.5544 | 0.7370 | 0.5152 | 0.8250 | 0.6425 | 0.7370 | 0.5367
11 0.5314 | 0.2875 | 0.5327 | 0.3141 | 0.5466 | 0.3146 | 0.4843 | 0.2857
12 0.5316 | 0.2818 | 0.5177 | 0.2955 | 0.5477 | 0.3203 | 0.4958 | 0.3116
1:4 05161 | 0.2789 | 0.4822 | 0.2782 | 0.5335 | 0.3164 | 0.4873 | 0.3085
20,10 1:9 05141 | 0.2823 | 0.4559 | 0.2673 | 0.5308 | 0.3136 | 0.4973 | 03031
1:12 05166 | 0.2770 | 0.4423 | 0.2599 | 0.5281 | 0.3091 | 0.4965 | 0.2928
1:16 0.5117 | 0.2688 | 0.4220 | 0.2421 | 0.5252 | 0.2972 | 0.4955 | 0.3001
11 0.8084 | 0.5846 | 0.8000 | 0.5995 | 0.8115 | 0.5997 | 0.6516 | 0.3883
12 0.8385 | 0.6279 | 0.8158 | 0.6167 | 0.8437 | 0.6588 | 0.7313 | 0.5104
1:4 0.8382 | 0.6212 | 0.7997 | 0.5861 | 0.8443 | 0.6522 | 0.7431 | 0.5403
20,20 1:9 0.8288 | 0.6145 | 0.7723 | 0.5496 | 0.8372 | 0.6439 | 0.7531 | 0.5522
1:12 0.8074 | 0.5952 | 0.7444 | 0.5263 | 0.8153 | 0.6191 | 0.7352 | 0.5390
1:16 0.8052 | 0.5949 | 0.7391 | 0.5137 | 0.8149 | 0.6226 | 0.7426 | 0.5404
11 0.8222 | 0.5550 | 0.8274 | 0.6431 | 0.8372 | 0.6265 | 0.4820 | 0.1803
12 0.9020 | 0.6866 | 0.8930 | 0.7462 | 0.9128 | 0.7726 | 0.7111 | 0.3885
1:4 0.9202 | 0.7252 | 0.8986 | 0.7506 | 0.9321 | 0.8118 | 0.8129 | 0.5718
10, 30 1:9 0.9303 | 0.7505 | 0.8923 | 0.7312 | 0.9404 | 0.8357 | 0.8589 | 0.6768
1:12 0.9369 | 0.7647 | 0.8934 | 0.7400 | 0.9450 | 0.8465 | 0.8769 | 0.7166
1:16 0.9231 | 0.7497 | 0.8723 | 0.7139 | 0.9334 | 0.8305 | 0.8593 | 0.7079
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M52 4 MANIINAFOUVBIATANAFOUAMMUITENINUTEYINTABINGN HIBNNTUINUIWUUAVTINET T1uNANL

YUINFIDYN ANULUTUTIU hazseautiednsy (s0)

Sample . Max BM WBR YW
size Var-Ratio ™00 T 001 | 005 | 001 | 005 | 001 | 005 | 001

11 0.5316 | 0.2894 | 0.5403 | 0.3157 | 0.5526 | 0.3206 | 0.5045 | 0.3211
122 0.5292 | 0.2906 | 0.5186 | 0.3022 | 0.5456 | 0.3248 | 0.5111 | 0.3256
1:4 0.5120 | 0.2806 | 0.4875 | 0.2841 | 0.5316 | 03152 | 0.4995 | 0.3125

30,10 1:9 05164 | 02788 | 0.4677 | 0.2671 | 0.5335 | 0.3058 | 0.5052 | 0.3063
1:12 0.4898 | 0.2615 | 0.4321 | 0.2436 | 0.5031 | 0.2866 | 0.4824 | 0.2820
1:16 0.4985 | 0.2612 | 0.4284 | 0.2398 | 0.5136 | 0.2835 | 0.4927 | 0.2864
1:1 0.9334 | 0.8054 | 0.9287 | 0.8062 | 0.9360 | 0.8156 | 0.8211 | 0.6144
122 0.9478 | 0.8330 | 0.9371 | 0.8170 | 0.9498 | 0.8475 | 0.8611 | 0.6974
1:4 0.9438 | 0.8394 | 0.9221 | 0.7974 | 0.9436 | 0.8491 | 0.8752 | 0.7212

30,30 1:9 0.9397 | 0.8304 | 0.9133 | 0.7674 | 0.9416 | 0.8424 | 0.8866 | 0.7469
1:12 0.9423 | 0.8282 | 0.9112 | 0.7617 | 0.9435 | 0.8405 | 0.8928 | 0.7531
1:16 0.9358 | 0.8201 | 0.8998 | 0.7456 | 0.9374 | 0.8334 | 0.8886 | 0.7426

Aaudiu fis Adsnsnaseugiganieldatiavadauiianansantuanauianaiawuuil 1 1§

4.3 aanhagiluvesanulamainuuuil 1 uazids
mavadoy WauszensdmuInuasUUIATEigs ua
nmsuanuasdenuediia MeaziBunfamsnd 5 uazaas
i 6 audey

N7 5 Aisedutddey 0.05 w1 Maximum
test annsaMUANANLRANAIAKULT 1 16 35 Feulvan
42 feuly Anudosas 83.33 elUSuuiivuiu Brunner-
Munzel test uaz Yuen-Welch test wuh Teuensnse
Tumseuesmnafiaswanauuudl 1 1dnan 8 Brunner-
Munzel test Lag Yuen-Welch test @111350AUANAIY
Aawanauuudt 1 1¢yndeuly T Welch Based on Rank
test annsamUAuANLAawaIaLUUT 1 ldtesiign
1 28 Geulvann 42 Geuly Andudesay 66.67

fisedutioddny 0.01 WU Maximum test @198
murenIRANLUUT 1 16 24 Feulvain 42 Heuly
Andufesar 57.14 (lewFouiiouiu Yuen-Welch test
wui fianuansalunisauauanufanaiawuu 1
1hnh @ Yuen-Welch test AUNIDATUALANEANATA

wuudl 118 31 Joulvann 42 Reuls Andudesas 73.81
1ng Welch Based on Rank test @11150AIUANATY
Anmanauuud 118 13 Heulvann 42 Heuly Andudesas
30.95 & m3U Brunner-Munzel test @13150AIUANA
Ananauuudl 115 8 Boulvan 42 Geuly Andudesas
19.05
wildlefinnsandvinavesdnsiduvesruuysUsiu
fisnatfy Fisdutivddey 0.05 nuth lLifidvdnavesany
LL‘U5Ui'3um'ammmmszﬂumimuﬂummﬁmwm@LL‘UU‘17"1 1
989 Brunner-Munzel test wag Yuen-Welch test 145U
Maximum test wag Welch Based on Rank test laSudviswa
YBIATILUTUTIUARATINANIN IO NS ATUALAAER AR
wuufl 1 ntios dmiuiiseduiloddty 0.01 wud Yuen-
Welch test iag Maximum test 3iA73LASIN31 Brunner-
Munzel test uag Welch Based on Rank test lag Yuen-
Welch test Aputhsfinnuunssganindlomnuulsusu
fdnsraunnuuanasiureutnegs
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a13197 5 annuiiasiluvesaufianatauuudl 1 vesadiAvadeusumisszniialsyynsaenay Welin1suanuas

WUULATTMAT wagnTswanLasdenueita SuunnLIuInfess ANLLUTUTIU ey seRutaddny

Sample . Max BM WBR YW
size | vArRato oG TTT001 | 005 | 001 | 005 | 001 | 005 | 001
11 0.0496 | 0.0074 | 0.0537 | 0.0139 | 0.0524 | 0.0093 | 0.0396 | 0.0062
122 0.0572 | 0.0126 | 0.0618 | 0.0197 | 0.0598 | 0.0131 | 0.0403 | 0.0087
1:4 0.0573 | 0.0140 | 0.0588 | 0.0201 | 0.0646 | 0.0158 | 0.0440 | 0.0110
10, 10 1:9 0.0620 | 0.0137 | 0.0561 | 0.0192 | 0.0673 | 0.0186 | 0.0533 | 0.0123
1:12 0.0683 | 0.0164 | 0.0596 | 0.0223 | 0.0753 | 0.0224 | 0.0596 | 0.0176
1:16 0.0783 | 0.0180 | 0.0562 | 0.0146 | 0.0813 | 0.0212 | 0.0506 | 0.0124
11 0.0523 | 0.0116 | 0.0568 | 0.0168 | 0.0541 | 0.0129 | 0.0511 | 0.0115
122 0.0570 | 0.0115 | 0.0610 | 0.0181 | 0.0597 | 0.0143 | 0.0420 | 0.0075
1:4 0.0632 | 0.0119 | 0.0654 | 0.0171 | 0.0697 | 0.0163 | 0.0428 | 0.0070
10,20 1:9 0.0677 | 0.0129 | 0.0591 | 0.0160 | 0.0743 | 0.0194 | 0.0431 | 0.0080
1:12 0.0726 | 0.0145 | 0.0591 | 0.0166 | 0.0829 | 0.0216 | 0.0460 | 0.0086
1:16 0.0720 | 0.0123 | 0.0547 | 0.0140 | 0.0821 | 0.0216 | 0.0419 | 0.0076
11 0.0537 | 0.0122 | 0.0593 | 0.0179 | 0.0561 | 0.0141 | 0.0493 | 0.0102
122 0.0543 | 0.0133 | 0.0600 | 0.0177 | 0.0568 | 0.0136 | 0.0488 | 0.0090
2010 1:4 0.0605 | 0.0153 | 0.0620 | 0.0199 | 0.0639 | 0.0182 | 0.0622 | 0.0189
1:9 0.0641 | 0.0173 | 0.0599 | 0.0197 | 0.0700 | 0.0212 | 0.0656 | 0.0219
1:12 0.0613 | 0.0182 | 0.0570 | 0.0202 | 0.0662 | 0.0233 | 0.0624 | 0.0207
1:16 0.0717 | 0.0182 | 0.0627 | 0.0205 | 0.0778 | 0.0241 | 0.0724 | 0.0243
B 0.0513 | 0.0105 | 0.0532 | 0.0131 | 0.0493 | 0.0102 | 0.0403 | 0.0063
12 0.0629 | 0.0125 | 0.0627 | 0.0149 | 0.0603 | 0.0119 | 0.0421 | 0.0067
1:4 0.0633 | 0.0133 | 0.0583 | 0.0153 | 0.0650 | 0.0151 | 0.0419 | 0.0079
20,20 1:9 0.0717 | 0.0183 | 0.0583 | 0.0174 | 0.0740 | 0.0210 | 0.0502 | 0.0109
1:12 0.0731 | 0.0157 | 0.0549 | 0.0136 | 0.0760 | 0.0185 | 0.0504 | 0.0116
1:16 0.0800 | 0.0195 | 0.0593 | 0.0152 | 0.0825 | 0.0235 | 0.0529 | 0.0134
11 0.0522 | 0.0099 | 0.0559 | 0.0153 | 0.0531 | 0.0127 | 0.0572 | 0.0182
12 0.0541 | 0.0106 | 0.0585 | 0.0163 | 0.0577 | 0.0143 | 0.0534 | 0.0108
1:4 0.0641 | 0.0089 | 0.0659 | 0.0167 | 0.0697 | 0.0178 | 0.0479 | 0.0094
10, 30 1:9 0.0730 | 0.0109 | 0.0619 | 0.0161 | 0.0837 | 0.022 | 0.0440 | 0.0084
1:12 0.0798 | 0.0135 | 0.0633 | 0.0162 | 0.0904 | 0.0233 | 0.0474 | 0.0081
1:16 0.0872 | 0.0137 | 0.0642 | 0.0167 | 0.1007 | 0.0252 | 0.0473 | 0.0082
11 0.0550 | 0.0107 | 0.0609 | 0.0176 | 0.0573 | 0.0146 | 0.0595 | 0.0144
12 0.0550 | 0.0147 | 0.0581 | 0.0197 | 0.0568 | 0.0173 | 0.0632 | 0.0205
1:4 0.0582 | 0.0156 | 0.0604 | 0.0198 | 0.0630 | 0.0201 | 0.0639 | 0.0206
30,10 1:9 0.0627 | 0.0171 | 0.0607 | 0.0194 | 0.0682 | 0.0201 | 0.0643 | 0.0216
1:12 0.0655 | 0.0176 | 0.0610 | 0.0198 | 0.0705 | 0.0215 | 0.0634 | 0.0216
1:16 0.0613 | 0.0166 | 0.0560 | 0.0187 | 0.0684 | 0.0217 | 0.0621 | 0.0205




220

NIANTIBUALTALT 435 TN 44 a0ui 2 wwgu-iguieu 2564

a13197 5 anuiasiluvesaufianatauuudl 1 vesadiAvadeusumisszniialseynsaenay Welin1suanuas

WUULATTMEY wagnnsuanLasdenueita SuunmuuInfegns AnuLUTUSIU uasseRuuddy (de)

Sample . Max BM WBR YW
size | VARRatio oG 001 | 005 | 001 | 005 | 001 | 005 | 001

11 0.0531 | 0.0128 | 0.0542 | 0.0131 | 0.0519 | 0.0115 | 0.0470 | 0.0093
122 0.0563 | 0.0131 | 0.0568 | 0.014 | 0.0565 | 0.0127 | 0.0441 | 0.0067
1:4 0.0701 | 0.0182 | 0.0643 | 0.0178 | 0.0711 | 0.0186 | 0.0473 | 0.0108

30,30 1:9 0.0797 | 0.0211 | 0.0654 | 0.0158 | 0.0818 | 0.0234 | 0.0457 | 0.0109
1:12 0.0877 | 0.0240 | 0.0649 | 0.0168 | 0.0899 | 0.0253 | 0.0500 | 0.0105
1:16 0.0833 | 0.0233 | 0.0624 | 0.0151 | 0.085 | 0.0237 | 0.0499 | 0.0109

v oy oA a = v
AIVU AD EIUITAAIVANAIIUNANAIALUUN 118

51Tl 6 AiseRutodfty 0.05 wudh Maximum
test mmaammummﬁmwamLL‘U‘Uﬁ 1 uazdinnaenis
NAADUENEN T 8 Houly a1n 42 Geuly Amdudoray
19.05 WewUssuiisutiu Brunner-Munzel test waw
Yuen-Welch test wui1 fiusgavan1mgandn lae Brunner-
Munzel test uag Yuen-Welch test @131130AIUALANL
Aananauuudt 1 wazdlidinmedeugegn 1 2
Gouly wazduau 5 Heuly Andufevar 4.76 war 11.90
sy sall Welch Based on Rank test fiUszansam
g9an Ao a'mWiamwﬁmmmﬁmwmmwﬁ 1 uazdnas
NIVAABUEIEA T1UI 28 Gouly Andiudesay 66.67

fiszsuiledfey 0.01 WUt Maximum test @130
ﬂaUﬂuﬂawuﬁmwameLuuﬁ 1 uagliaan1snaaeUaEn

$uou 8 Heuly 910 42 Seuly Andufeses 19.43 e
wWiruLiiguriu Welch Based on Rank test wag Yuen-Welch
test wuln fuszAnSamsingn Tne Welch Based on
Rank test wag Yuen-Welch test @11130AIUANAINY
Ravanauuudl 1 wadimidinsneaseugegn 11 13 Feuly
waz 12 douly Andudesas 30.95 way 28.57 muddu
widefinnsansnaunnuuansesruuUsUsI
sysuiRenfulussazawadiegng wuth devweshedn
auiiBvnaserdimemageurlifgity faiinsdoun
fragsldivinnu ﬂEjiJﬁﬁ‘*UU’]fﬂ(gf’JanNLgﬂﬂ’j’lLLa%ﬂ’J’m
wsUnugsnidnnguaziimhamanaaeuiihninnguiid
nadegtignuazlanuulsusudesnndnngu

A15199 6 Maanmageuvesaiinaaeumumiaseninsszynsaengy WIDINTANWIIUULAVTNAT Wagns

waNUaIdeNUBsA TUUARNLIWIAMBENT ATLLUSUTIU wavsyRuTTdATy

Sample . Max BM WBR YW
size Var.Ratio 005 T 0.01 | 005 | 001 | 005 | 001 | 005 | 001
1:1 0.7655 | 0.5115 | 0.7559 | 0.5554 | 0.7842 | 0.5579 | 0.6611 | 0.3517
1:2 0.7986 | 0.5350 | 0.7578 | 0.5521 | 0.8175 | 0.5955 | 0.7425 | 0.4937
1:4 0.8012 | 0.5445 | 0.7350 | 0.5409 | 0.8197 | 0.6020 | 0.7758 | 0.5599
10,10 1:9 0.8019 | 0.5356 | 0.6935 | 0.5045 | 0.8131 | 0.5882 | 0.7719 | 0.5624
1:12 0.7930 | 0.5228 | 0.6676 | 0.4834 | 0.8030 | 0.5701 | 0.7774 | 0.5700
1:16 0.7957 | 0.5308 | 0.6515 | 0.4856 | 0.8063 | 0.5748 | 0.7771 | 0.5609
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MTNN 6 MHINTVAFOUVRIADANAADUAUNUITENINUTEIINTADINGY LHDTNITUINAIUULUIMAS haenns
waNUasdeNUBsia TUUNANIWINRIBENS ANULUSUTIU Lagsyiutd Wy (M)

Sample . Max BM WBR YW
size | VARRatio 0T 001 | 005 | 001 | 005 | 001 | 005 | 001
11 0.9563 | 0.8288 | 0.9533 | 0.8686 | 0.9610 | 0.8708 | 0.8205 | 0.4860
12 0.9712 | 0.8645 | 0.9656 | 0.8873 | 0.9760 | 0.9132 | 0.9183 | 0.7134
1:4 0.9744 | 0.8748 | 0.9632 | 0.8807 | 0.9781 | 0.9216 | 0.9499 | 0.8314
10,20 1:9 0.9763 | 0.8838 | 0.9593 | 0.8690 | 0.9794 | 0.9274 | 0.9612 | 0.8792
1:12 0.9761 | 0.8867 | 0.9587 | 0.8655 | 0.9801 | 0.9302 | 0.9661 | 0.8860
1:16 0.9792 | 0.8958 | 0.9606 | 0.8699 | 0.9818 | 0.9360 | 0.9703 | 0.8974
11 0.8069 | 0.5797 | 0.7989 | 0.5982 | 0.8182 | 0.6174 | 0.7691 | 0.5648
12 0.8033 | 0.5752 | 0.7814 | 0.5728 | 0.8170 | 0.6209 | 0.7701 | 0.5771
1:4 0.8018 | 0.5615 | 0.7552 | 0.5346 | 0.8151 | 0.6049 | 0.7791 | 0.5766
20,10 1:9 0.7737 | 0.5329 | 0.6936 | 0.4817 | 0.7832 | 0.5714 | 0.7524 | 0.5386
1:12 0.7894 | 0.5511 | 0.6922 | 0.4912 | 0.7975 | 0.5839 | 0.7757 | 0.5586
1:16 0.7824 | 0.5403 | 0.6761 | 0.4804 | 0.7917 | 0.5735 | 0.7653 | 0.5529
B 0.9770 | 0.9047 | 0.9733 | 0.9046 | 0.9780 | 0.9150 | 0.9379 | 0.8076
12 0.9796 | 0.9163 | 0.9738 | 0.9059 | 0.9815 | 0.9309 | 0.9580 | 0.8647
20,20 1:4 0.9806 | 0.9195 | 0.9724 | 0.8998 | 0.9813 | 0.9336 | 0.9648 | 0.8847
1:9 0.9801 | 0.9177 | 0.9661 | 0.8811 | 0.9823 | 0.9283 | 0.9666 | 0.8953
1:12 0.9782 | 0.9141 | 0.9642 | 0.8735 | 0.9798 | 0.9267 | 0.9686 | 0.8964
1:16 0.9763 | 0.9115 | 0.9585 | 0.8659 | 0.9777 | 0.9243 | 0.9655 | 0.8943
11 0.9864 | 0.9262 | 0.9857 | 0.9525 | 0.9887 | 0.9560 | 0.8655 | 0.5260
12 0.9951 | 0.9621 | 0.9938 | 0.9721 | 0.9963 | 0.9809 | 0.9668 | 0.8058
1:4 0.9972 | 0.9713 | 0.9944 | 0.9747 | 0.9982 | 0.9868 | 0.9896 | 0.9294
10,30 1:9 0.9981 | 0.9809 | 0.9959 | 0.9759 | 0.9984 | 0.9912 | 0.9949 | 0.9736
1:12 0.9979 | 0.9787 | 0.9948 | 0.9716 | 0.9981 | 0.9911 | 0.9949 | 0.9757
1:16 0.9983 | 0.9789 | 0.9936 | 0.9676 | 0.9988 | 0.9903 | 0.9950 | 0.9757
11 0.8163 | 0.5838 | 0.8091 | 0.6059 | 0.8269 | 0.6277 | 0.7858 | 0.6005
12 0.8174 | 0.5808 | 0.7975 | 0.5838 | 0.8294 | 0.6292 | 0.7932 | 0.5987
1:4 0.7921 | 0.5565 | 0.7565 | 0.5339 | 0.8057 | 0.5958 | 0.7780 | 0.5688
30,10 1:9 0.7749 | 0.5376 | 0.7073 | 0.4888 | 0.7854 | 0.5699 | 0.7630 | 0.5444
1:12 0.7781 | 0.5329 | 0.7011 | 0.4788 | 0.7895 | 0.5627 | 0.7661 | 0.5504
1:16 0.7771 | 0.5292 | 0.6892 | 0.4686 | 0.7901 | 0.5535 | 0.7690 | 0.5440
11 0.9982 | 0.9877 | 0.9973 | 0.9873 | 0.9985 | 0.9900 | 0.9906 | 0.9570
122 0.9989 | 0.9918 | 0.9981 | 0.9897 | 0.9989 | 0.9927 | 0.9946 | 0.9763
1:4 0.9989 | 0.9909 | 0.9983 | 0.9858 | 0.9990 | 0.9928 | 0.9962 | 0.9800
30,30 1:9 0.9987 | 0.9905 | 0.9971 | 0.9806 | 0.9987 | 0.9915 | 0.9959 | 0.9807
1:12 0.9987 | 0.9886 | 0.9967 | 0.9767 | 0.9987 | 0.9902 | 0.9968 | 0.9792
1:16 0.9981 | 0.9885 | 0.9960 | 0.9755 | 0.9982 | 0.9895 | 0.9955 | 0.9795

A fis Mdensnaseugeganieliafianadeuiianansantuanauianawuui 1 1§
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5. 729814
WernuladinTinseiteyane Maximum test
Faduismsluitiauslag Welz wazane [2] fsneaziden
nmylesedeya deil andeyaszezianisiizingen
2R & o ] < %
Yol eusi5adily warnpiSasiun ve Hand wavAni
[20] lup379fl 7 wud sveznaditinvesiUisusiseily

= Ada o 2
A1TNN 7 izammmﬁummamaw}ﬂwmL'N
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$117u 6 51 Teniade 884.333 Yu sisugu 406 Yu uay
AMULUTUTIU 1,206,875.4667 HA2M3LU 1.825 LagAdal
194 6.2018 uarsseznadTinvewfeuzsasnun $1uu
11 510 flAade 1,395.9091 u 5851 1,166 U uay
AMULUSUSIE  1,535,038.4909 Ay 1.0912 way
AUlAY 3.4628

356
1,166 40

12159590 1,23¢ 89 201

1,235 24

LS UA1UY 1,581

2,970 456

727 3,808 791 1,804 3,460 719

Lﬁaﬁmsmﬁsasnmmiﬁ?ﬁmamij;ﬁﬂwmﬁﬂ
$alv waznziSasnun wudh Jeyalinisuanuatiuuidon
wazipunUsUsiusmafuinn uenaniitaedsuay
fregureuttsiniy ilennaeuauufgiuse Welch
Based on Rank test 9ldl t, = 1.0407, df = 11.468,
P —value = 0.3194 Brunner-Munzel test agl@ tou =
0.9950, df = 12.725, P —value = 0.3383 tag Maximum
test a¢ldl t,, = 0.9456, P —value = 0.3040 lvinaluly
Aamafeany Ae sreza1n1siTinsenldianaeiy e
ziuldin Maximum test 1A P-value ﬁﬁ’m’hmﬁ
NAADUME Brunner-Munzel test wag Welch Based on
Rank test LLazLﬁawmaauauuﬁgmﬁm Yuen-Welch test
awld 1, =1.482, df = 6.28, P—value 0.1867 Gaalvian
Pvalue fishninaddnaasussnanntiedu dmsunns
'3meﬁ%’a;ﬂaﬂ%ﬁﬁiﬁﬁauﬁwﬁaﬁw‘[ﬂsumm R

6. 350iNa

NANISANYY WU Brunner-Munzel test Lag Yuen-
Welch test uafiinnaeuilanansamuguanufomain
wuuil 1 limnfeulviiseiuddy 0.05 Weussunsd
sUINUAaREIRUI 2 Uszenns (Identically distributed)
Ao NMSUANLANEENUENTA LAYANSUANLALUULARARNEY
wavUssnnsivansdinisuanuasieiu Ao Ussunsd 1
fiNSUANUAUUIAVTINES wazUszanns 2 Sn1suanuas

vy o
o Sa [N

Sonuedila vislifisvsutluddey 0.01 wuin ANwENINTA
muqummﬁmwamwuﬁ 1 anad whl Yuen-Welch test
ansaeuANAARTaALUUT 1 IdAnTeRinasoudu
ﬂgﬂﬁmﬁlLﬁmmmﬂmiﬁi’ﬂaaq%'a;ﬂaﬁ’qﬂa'nﬁmnmmm
wuuanlunsiunadaveaeuasinisdndeyadiu
Uanesnuay 20% GeazliiUszansningsan [18-19] vilv
foyafifiinandngnineenly uazfinsduanainiy
AaAAABLINAST U TETumeslsd (winsorized variance)
Johlidiadnedouninaniinula (sensitive) Tunis
Ufasauuigiuinedoudnein Susadfvaaoudinan
wflenuunsasideinnsanddinismadeuaeaeudnagh
nadiameseulunguierfuiianansamunuminna
WUl 11 denndosiunan1sideves Fagerland way
Sandvik [3] Ne731 Yuen-Welch test iingamuiun1siaszi
foyaiiinsuanuasuuuitun dw3u Brunner-Munzel
test \uaiAvaaouifisINg 111191 Wilcoxon-Mann-
Whitney test uaziinisusuudiiielifianuunsadein
Jaymvesusiisud-flvies (Behrens-Fisher Problem) Lt
fiszuiiuddty 0.01 AsudsmunuAmLRRNAIALUUT 1
15Aeuiheh wenanthnnmsane nui manzaufusug
fhagedaus 30 TulU [21]

15U Maximum test o1duaBAvadoufiiusansam
dowhadnunfiansansauiy iiashadnnagousionan:
wuUaaupunsgiu (standardized) wazdszenssou
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Az PheTnensduiuUllAud (permutation) e
fane Pvalue danssuiumsisnanmunzausiunis
naaouaNufguidefegedvuiadn 9nuan1side
WUl ALEnI0luNITMUANATIRANAIALUUA 1
AoutsganinaiimaaeuduY snifu Yuen-Welch test
ﬁaﬁizﬁuﬁaﬁﬁm 0.05 waz 0.01 wazdnIIAUAINLYT-
Ususedusneg nsdifimuasilildd@ndvgiuansiein
nadntes waziifdinisvaaeudilndiAssiuiu
Brunner-Munzel test gz Welch Based on Rank test

ADAPARINUNANTIVEURY Welz wazaniy [2]

7. a3y

nsfnuUsEansaInveIN mnaeugeEalidans-
finesiilevaseudumisszninessnnsassnguidofing
wanuaatuazauwUsusaulivingy awnsaagunanis
Aeldsadl

1. leussrnaaesnduinauanuasienueiia uay
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MUANANNRANENALUUT 1 wuh sesutisddny 0.05 A
Welch Based on Rank test 5898931 @ Maximum test,
Yuen-Welch test tag Brunner-Munzel test AnuUa1Au
wagfisyutiudfty 0.01 fie Welch Based on Rank test
5998931 Yuen-Welch test ag Maximum test Aua1nu
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