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A Comparison of Type I Error and Power of Statistics

for Homogeneity of Variance Tests
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Abstract
The main objective of this research was to compare the probability of type I error and
power of the statistics for homogeneity of variance test. The tests considered Levene, Modified
Levene, Bartlet, Box-Andersen, Jackknife, Z-variance, O'Brien and Overall-Woodward Modified Z-

variance.
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The researcher compared the performance of these tests under the different types of distributions and
sample sizes. The group variances followed the ratio of 1:2:3:4 and 1:2:3:4:5. Monte-Carlo methods
were used in this study to calculate the empirical powers and the type I errors under the different
settings. In conclusion, the Levene test was not the best choice. There were better tests that could be
used, and some were more preferable depending on the distributional shape of data. For a normal
distribution, it was found that Bartlett, Box-Andersen and Z-variance test were good choice for
testing homogeneity of variances since they were not affected by sample sizes. For a uniform
distribution, it was found that the Levene test was the best; for a low skew distribution, Bartlett test;

for a chi-square distribution, O'Brien test.

Keywords : statistics for homogeneity of variance tests, type I error, power of the tests
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YNAMIDENY

YNARIDENY

Levene Bartlettl Bartlett2 Box- Z-variance O'Brien
m"éﬂ Andersen
vuamed1e lumiiu
10,15,20,25 17.5 0.7636 | 0.9948 0.9625 0.9669 0.9844 0.7142
35,40,45,52 43 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
35,50,65,80 575 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
30,65,90,150 83.75 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
a1 luimiiu
16,16,16,16 16 0.8982 | 0.9988 0.9774 0.9805 0.9980 0.8633
20,20,20,20 20 0.9698 | 0.9999 0.9964 0.9968 0.9999 0.9586
30,30,30,30 30 0.9996 | 1.0000 0.9999 0.9999 1.0000 0.9991
50,50,50,50 50 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
60,60,60,60 60 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
Mm99 3. Misznmsnnensnageyvesadanaaey Tunsdiiszans s yalnsunuaeng
VINAMBENS YINAMI0ENS | Levene | Bartlettl | Bartlett2 Box- z- O'Brien
méﬂ Andersen variance
vamednd lumiiu
4,10,18,22,26 16 0.5719 | 0.9547 0.8623 0.8871 0.8725 0.5094
10,13,16,19,22 16 0.8446 | 0.9996 0.9861 0.9893 0.9983 0.7975
12,14,16,18,20 16 0.8929 | 0.9998 0.9908 0.9932 0.9997 0.8584
14,16,20,24,26 20 0.9612 | 1.0000 0.9984 0.9989 1.0000 0.9472
16,18,20,22,24 20 0.9753 | 1.0000 0.9983 0.9984 1.0000 0.9657
10,20,30,40,50 30 0.9860 | 1.0000 0.9999 0.9999 1.0000 0.9796
26.28,30,32,34 30 0.9993 | 1.0000 1.0000 1.0000 1.0000 0.9999
24,26,30,34,36 30 0.9996 | 1.0000 1.0000 1.0000 1.0000 0.9994
35,40,45,52,60 46.4 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
30,65,90,100,150 87 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
VUIAA01UNINY
16,16,16,16,16 16 0.9511 | 1.0000 0.9941 0.9953 0.9999 0.9296
20,20,20,20,20 20 0.9906 | 1.0000 0.9993 0.9995 1.0000 0.9852
30,30,30,30,30 30 0.9997 | 1.0000 1.0000 1.0000 1.0000 0.9997
60,60,60,60,60 60 1.0000 | 1.0000 1.0000 1.0000 1.0000 1.0000
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VUIANI0ENS vinafethunde Levene Jacknife
a1 lumiu
10,15,20,25 17.5 0.7212 0.3626
35,40,45,52 43 1.0000 0.9976
35,50,65.,80 57.5 1.0000 0.9999
30,65,90,150 83.75 1.0000 1.0000
YUIAA08 1IN
16,16,16,16 16 0.8011 0.5258
20,20,20,20 20 0.9199 0.7229
30,30,30,30 30 0.9946 0.9622
50,50,50,50 50 1.0000 0.9998
60,60,60,60 60 1.0000 1.0000

§ ° aa a2
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YUIANIDENS Wwnafetunay Levene
a1 limiu
4,10,18,22.26 16 0.5450
10,13,16,19,22 16 0.8040
12,14,16,18,20 16 0.8590
14,16,20,24,26 20 0.9480
16,18,20,22,24 20 0.9591
10,20,30,40,50 30 0.9796
26,28,30,32,34 30 0.9991
24,26,30,34,36 30 0.9995
35,40,45,52,60 46.4 1.0000
30,65,90,100,150 87 1.0000
YUIAA08 1IN
16,16,16,16,16 16 0.9057
20,20,20,20,20 20 0.9746
30,30,30,30,30 30 0.9998
60,60,60,60,60 60 1.0000
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M1 6. AnlszanasnInInadey niailszanns 4 yatinisuanuaaRtin i

YINAMI0ENS vinadeeunay Bartlett2 O'Brien
vamed1a limiu
10,15,20,25 17.5 0.4133 0.2047
35,40,45,52 43 0.9084 0.8331
35,50,65,80 57.5 0.9515 0.8895
30,65,90,150 83.75 0.9774 0.9268
VUIAAD1UNINY
16,16,16,16 16 0.4759 0.3524
20,20,20,20 20 0.5735 0.4533
30,30,30,30 30 0.7834 0.6898
50,50,50,50 50 0.9558 0.9309
60,60,60,60 60 0.9831 0.9700

,g' 1 o = a Aa Yo
M3 7. Mlszanuoinamsnadow lunsaitlszang 5 YANNTTLINLINNNANNIUAN

YINAMIBENS Winadeeunae Bartlett2
a1 lumanu
4,10,18,22.,26 16 0.2806
10,13,16,19,22 16 0.4970
12,14,16,18,20 16 0.5367
14,16,20,24,26 20 0.6516
16,18,20,22,24 20 0.6835
10,20,30,40,50 30 0.6855
26,28,30,32,34 30 0.8902
24,26,30,34,36 30 0.8784
35,40,45,52,60 46.4 0.9809
30,65,90,100,150 87 0.9973
VUIAA08 1NN
16,16,16,16,16 16 0.5940
20,20,20,20,20 20 0.7248
30,30,30,30,30 30 0.9059
60,60,60,60,60 60 0.9976
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