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Abstract

The purpose of this study is to compare the performance of three test statistics which are F-test, Kruskal
— Wallis test and permutation test. Three symmetric distributions of data, logistic, Laplace and uniform distribution
are considered. These data sets have standard deviations 1 and 2. The sample sizes are 5, 10, 15 and 20. The
mean is 0 and the mean differences are 0.0, 0.5 and 1.5. Significance level will be set at 0.05. The considered
criterions are type | error rates and power of the tests. A Monte Carlo simulation is performed with repeated
10,000 times. The number of permutation is 2,000. The results show that three test statistics control the nominal
level well. Considering the power of a test, the permutation test has the highest power when the data are chosen
from logistic distribution. For Laplace distribution, Kruskal — Wallis test test has the highest power except for the
case sample size 5 which the permutation test performs well. For uniform distribution, F-test statistic test has the

highest power.

Keywords : permutation test, F-test, Kruskal — Wallis test, power of a test, type | error
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L o=1 o =2
ANLRRNE
n F K P F K P
5 0.1072 0.0905 0.1111* 0.0596 0.0551 0.0636*
10 0.1858 0.1537 0.1906* 0.0803 0.0678 0.0829*
(0,0,0.5)
15 0.2685 0.2201 0.2703* 0.0934 0.0793 0.0954*
20 0.3431 0.2839 0.3443* 0.1157 0.0871 0.1166*
5 0.5848 0.5307 0.5905* 0.1863 0.1560 0.1910*
10 0.9115 0.8836 0.9119* 0.3666 0.3082 0.3709*
(0,0,1.5)
15 0.9842 0.9800 0.9848* 0.5312 0.4700 0.5341*
20 0.9979 0.9976 0.9981* 0.6693 0.5967 0.6712*
5 0.0967 0.0753 0.0984* 0.0562 0.0458 0.0610*
10 0.1732 0.1398 0.1754* 0.0724 0.0636 0.0751*
(0,0,0,0.5)
15 0.2504 0.2004 0.2528* 0.0922 0.0775 0.0938*
20 0.3255 0.2644 0.3277* 0.1060 0.0849 0.1075*
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A19MN 1(AB) ANIAINIINARDL ANNFUNITUANLAIARAZRAN

ANLRAS] o=1 o=2
n F K p F K p
5 0.5731 0.4869 0.5790* 0.1702 0.1360 0.1760*
10 0.9142 0.8788 0.9147* 0.3602 0.2998 0.3624*
(0, 0,0, 1.5)
15 0.9891 0.9819 0.9894* 0.5214 0.4549 0.5236*
20 0.9989* 0.9974 0.9989* 0.6582 0.5878 0.6585*
5 0.1167 0.0867 0.1206* 0.0640 0.0473 0.0663*
10 0.2231 0.1752 0.2261* 0.0847 0.0699 0.0863*
(0,0,0.5,0.5)
15 0.3232 0.2624 0.3266* 0.1089 0.0869 0.1105*
20 0.4254 0.3494 0.4267* 0.1309 0.1049 0.1315*
5 0.7138 0.6405 0.7143* 0.2114 0.1611 0.2174*
10 0.9721 0.9664 0.9728* 0.4507 0.3877 0.4556*
(0,0,1.5,1.5)
15 0.9984* 0.9982 0.9984* 0.6516 0.5860 0.6529*
20 1.0000* 0.9999 1.0000* 0.7960 0.7410 0.7973*

' '
aa o =

* ghANAGALNNNNIAINIMAGRLGINGA

1599 2 ANNNAINIINAZDL AIMFUNITHANWAIaNLaNT

ANLRAS o=1 o=2
n F K P F K P
5 0.1110 0.1206 0.2002* 0.0572 0.0586 0.0685*
10 0.1963 0.2284* 0.204 0.0805 0.0883* 0.0868
(0,0, 0.5)
15 0.2651 0.3438* 0.2702 0.0986 0.1152* 0.1028
20 0.3570 0.4505* 0.3595 0.1180 0.1440* 0.1215
5 0.6148 0.5970 0.6248* 0.1974 0.2084 0.2115*
10 0.9052 0.9271* 0.9069 0.3806 0.4396* 0.3923
(0,0, 1.5)
15 0.9826 0.9903* 0.9831 0.5431 0.6413* 0.5491
20 0.9973 0.9997* 0.9978 0.6677 0.7821* 0.6714
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AT9MN 2 (AiB) ANNIRINIINAZEL AUTLNITHANLAIAN LA

ANLRAS) o=1 o=2
n F K p F K p
5 0.0967 0.0975 0.1086* 0.0549 0.0532 0.0625*
10 0.1766 0.2094* 0.1858 0.0730 0.0828* 0.0786
(0,0,0,0.5)
15 0.2587 0.3227* 0.2661 0.0937 0.1068* 0.0971
20 0.3321 0.4331* 0.3388 0.1078 0.1317* 0.1117
5 0.6001 0.5505 0.6104* 0.1793 0.1829 0.1939*
10 0.9103 0.9239* 0.9121 0.3645 0.4202* 0.3753
(0,0,0,1.5)
15 0.9847 0.9924* 0.9857 0.5290 0.6250* 0.5340
20 0.9979 0.9997* 0.9978 0.6700 0.7792* 0.6743
5 0.1224 0.1265 0.1334* 0.0634 0.0583 0.0691*
10 0.2292 0.2809* 0.2375 0.0838 0.0969* 0.0896
(0,0,0.5,0.5)
15 0.3330 0.4254* 0.3390 0.1112 0.1321* 0.1158
20 0.4331 0.5597* 0.4383 0.1337 0.1669* 0.1368
5 0.7146 0.7086 0.7213* 0.2241 0.2310 0.2426*
10 0.9627 0.9822* 0.9629 0.4638 0.5438* 0.4708
(0,0,1.5,1.5)
15 0.9971 0.9998* 0.9972 0.6547 0.7732* 0.6601
20 0.9999 1.0000* 0.9998 0.7960 0.8958* 0.8005

° o

* alANARLNANAINIMAGALEINAR

AIFWA 3 ANIAINIINAREL AIMTLNITUANLAdLeNIY

L o=1 o =2
ANLRRNE
n F K P F K [
5 0.0977* 0.0656 0.0918 0.0650* 0.0494 0.0599
10 0.1747* 0.0885 0.1710 0.0828* 0.0560 0.0807
(0,0, 0.5)
15 0.2446* 0.1155 0.2406 0.0898* 0.0590 0.0876
20 0.3299* 0.1359 0.3284 0.1143* 0.0663 0.1130
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A5 3 (sim) ANNNAINIINAAEL d1MFLNIThanUAdengy

ANLRAS o=1 o=2

n F K p F K p

5 0.5456* 0.3882 0.5323 0.1605* 0.0926 0.1521
10 0.9226* 0.7229 0.9207 0.3447* 0.1557 0.3383

(0,0, 1.5)
15 0.9930* 0.8929 0.9927 0.5156* 0.2341 0.5123
20 0.9991* 0.9662 0.9991* 0.6534* 0.2928 0.6499
5 0.0973* 0.0534 0.0909 0.0680* 0.0454 0.0637
10 0.1678* 0.0837 0.1639 0.0765* 0.0520 0.0748
(0,0,0,0.5)
15 0.2387* 0.10064 0.2372 0.0876* 0.0575 0.0863
20 0.3189* 0.1263 0.3152 0.1058* 0.0607 0.1050
5 0.5355* 0.3471 0.5255 0.1572* 0.0864 0.1495
10 0.9273* 0.7121 0.9251 0.3246* 0.1498 0.3196
(0,0,0,1.5)
15 0.9931* 0.8860 0.9929 0.5054* 0.2078 0.5015
20 0.9995* 0.9650 0.9995* 0.6484* 0.2808 0.6446
5 0.1134* 0.0567 0.1083 0.0695* 0.0393 0.0639
10 0.2058* 0.0953 0.2014 0.0852* 0.0538 0.0829
(0,0,0.5,0.5)
15 0.3109* 0.1229 0.3081 0.1071* 0.0622 0.1041
20 | 04179* | 01561 | 04129 | 0.1267* | 00680 | 0.1244
5 | 06844* | 04519 | 06739 | 0.1959* | 00913 | 0.1867
10 0.9820* 0.8528 0.9815 0.4388* 0.1875 0.4318
(0,0,1.5,1.5)

15 0.9993* 0.9761 0.9993* 0.6446* 0.2804 0.6399
20 0.9999* 0.9965 0.9999* 0.7903* 0.3641 0.7887
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