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Abstract

There are a good number of tests that are available for testing a hypothesis that samples come from populations with the
homogeneity of variance. Many studies reported that there is no test which is uniformly best for all distributions and sample size
configurations. It can be seen that parametric tests: Bartlett’s test, Levene’s test and O’Brien’s test and nonparametric tests: Gini’s
test and ANOMYV offer different methods for researchers to test data, each test has some unique weak points. To date, there are no
studies about these tests when assumptions are violated under different situations. The aim of this paper is to compare the empirical
probability of the Type I error and the power of the parametric and nonparametric tests from the Monte Carlo Simulation under 4 and
5 populations by the different types of distributions: normal, a mixture of Gaussian, uniform, student’s t, chi-square, exponential
distribution and 4 configurations of group equal sample size (6, 16, 30, 60), the group variances were set as follows the ratio of

1:1:2:2, 1:2:3:4, 1:1:1:4 and 1:1:2:2:4, 1:2:3:4:5, 1:1:4:4:4. It was found that for normal, a small sample size had a small
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effect on the performance of the tests, however when the size increased, the tests performed almost equivalently. Changing the ratio

of population variance also seemed to have no effect. Levene, Bartlett2 and O’Brien outperformed the others in term of robustness.

Considering the type I errors and the power of tests, the findings showed that the Gini’'s and Bartlett1’s test were best, when the data

is normally distributed and Levene's for the others. Moreover, for Chi-square and a mixture of Gaussian distribution, Bartlett2’s and

Levene's were the best. For uniform and exponential distributions, Jackknife’s test and Levene's test were the best.

Keywords: homogeneity of variance tests, parametric tests, nonparametric tests
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3197 3 Mdszanaenuhzdursimsiieanuamanaeusiof 1 289dd@naday Levene Bartlettl Bartlett2 Jackknife
O'Brien ANOMV a2 Gini tHaUs:21n3 5 70 fimsuanuasdnd #i lafmasaaslasen msuwanuaslamasasalasgs Und
duunen 1an3U uazwuu@LYia

NITLLANLAN 2UIAAIBEIN Levene Bartlett 1 Bartlett 2 Jackknife O'Brien ANOMV Gini
Uné 6 0.0706 0.0521 0.0503 0.2016 0.0344 0.0487 0.0623
16 0.0544 0.0494 0.0457 0.0873 0.0422 0.0450 0.0517
30 0.0512 0.0504 0.0480 0.0704 0.0444 0.0466 0.0518
60 0.0516 0.0526 0.0498 0.0597 0.0483 = 0.0506
UnfiLuuway 6 0.0627 0.1840 0.0394 0.2970 0.0295 0.1647 0.1593
16 0.0412 0.3224 0.0254 0.1592 0.0316 0.2329 0.2217
30 0.0375 0.4109 0.0216 0.1211 0.0302 0.2637 0.2472
60 0.0378 0.4822 0.0253 0.1003 0.0346 = 0.2707
i 6 0.0649 0.2291 0.0419 0.3301 0.0309 0.1780 0.2099
16 0.0433 0.3831 0.0335 0.1717 0.0329 0.2380 0.3018
30 0.0430 0.4704 0.0292 0.1321 0.0350 0.2619 0.3468
60 0.0375 0.5392 0.0273 0.1088 0.0354 = 0.3691
VI,ﬂﬁ’lé:\'Qﬂa\iIGiw‘l”’l 6 0.0964 0.1154 0.0528 0.2594 0.0508 0.1018 0.1009
16 0.0633 0.1744 0.0530 0.1303 0.0477 0.1337 0.1290
30 0.0541 0.2075 0.0467 0.1000 0.0476 0.1610 0.1432
60 0.0540 0.2230 0.0495 0.0779 0.0503 5 0.1504
Iﬂﬁﬁ'\iﬂm‘[m’gjﬂ 6 0.1248 0.3886 0.1032 0.4371 0.0737 0.2529 0.3652
16 0.0746 0.5365 0.0676 0.1938 0.0583 0.3005 0.4616
30 0.0525 0.56795 0.0503 0.1298 0.0454 0.3097 0.4861
60 0.0482 0.6060 0.0455 0.1012 0.0453 = 0.4992
Laﬂgﬂ 6 0.0710 0.0101 0.0690 0.1266 0.0346 0.0110 0.0145
16 0.0525 0.0011 0.0526 0.0493 0.0394 0.0022 0.0019
30 0.0514 0.0004 0.0507 0.0444 0.0451 0.0010 0.0006
60 0.0491 0.0002 0.0493 0.0469 0.0466 - 0.0001
LLUULa‘zI%ﬁWé’Q 6 0.1221 0.3964 0.1083 0.4455 0.0748 0.2547 0.3705
16 0.0740 0.5416 0.0677 0.1953 0.0588 0.3028 0.4681
30 0.0541 0.5854 0.0511 0.1371 0.0474 0.3126 0.4879
60 0.0470 0.6159 0.0439 0.0958 0.0451 - 0.5041
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600,00 =1:1:2:2,
$=05
Levene ® ® 06r O @ @ @ @ @@ @ @ @
Bartlett 1 @ O O @
Bartlett 2 ®@ @ @ @ D @ @ OO O @6 & ® ©
Jackknife ©F ©) @ @
O’Brien ® 6 60 @ 00 060 000 06 ® @
Gini O @ @ @ ®r
ANOMV @ @ @
G, :05:0;:0,=1:2:3:4,
¢p=1.118
Levene @ (@ @ @ @ @ @r @B © @ ©@
Bartlett 1 @ @ @ O ®6e O
Bartlett 2 ® & 6r ) L ®® @@ © © O
Jackknife @ O@ @O+
O’Brien X ® ® @ OO ®r ®® @ ®
Gini D @ @© @ ®® @
ANOMYV ©) @
6l :0,:0,:0,=1:1:1:4,
¢=1299
Levene ® & @O O © @ ORO2 @@ @ © O
Bartlett 1 @) O @© Q@ &G
Bartlett 2 G 6 G o ® @ 06r @@ ®® © ® 6
Jackknife OF OIONOL
O’Brien @ ® ® O ® @ @ © O®6 @6 @ @ @
Gini ®@ @ @& @ ©®©© @
ANOMV ® ® 6 @ @@

*Yuadinagaunimussainasinanmesausnni 0.8
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