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Abstract

The objectives of this study were to compare the efficiency of the test statistics: Bartlett, Levene, Brown-Forsythe, and
O’Brien, including the recommending the appropriate test statistic by calculate the probability of type I error and power of a test.
Defined the study populations were normal distribution, left- and right-skewed with leptokurtic and platykurtic kurtosis
distributions. Study three and four populations, including the sample sizes were equal and unequal. Defined the difference of the
population variances into three levels: low, moderate, and high difference. The levels of significance to study were 0.01 and
0.05. The Statistical programming was used to simulate 1,000 replicates data. The results found that: when the population was
normal distribution, Bartlett’s test was the most appropriate. When the population was left- or right-skewed with leptokurtic
kurtosis distributions, Brown-Forsythe’s test was the most appropriate. When the population was left- or right-skewed with
platykurtic kurtosis distributions, Bartlett’s test, Levene’s test, and O’Brien’s test were appropriate depending on sample size and

significance level.

Keywords: Testing Homogeneity of Variances, Bartlett, Levene, Brown-Forsythe, O’Brien.
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1. anwnansalumsmuananuihaziuvrssanuiionarauuui 1 lamunasinivue udaees
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35197 3 anNhaztuzaeNNHANMALUUD 1 tiadsermnsiimsuanuaslsnd

szaudadIA 0.01 szAUNEdIAY 0.05

Usznng n
B L BF OB B L BF OB
(10, 10, 10) 0.013  0.011 0.005 0.005 0.053 0.063 0.036* 0.035*%
(30, 30, 30) 0.010  0.007 0.005 0.005 0.039 0.055 0.038  0.040
. (100, 100, 100) 0.004  0.007 0.005 0.007 0.042 0.042 0.036* 0.038
3 naw (4,17, 10) 0.010  0.017 0.006 0.009 0.061 0.073* 0.036* 0.035*
(20, 25, 30) 0.013 0.013 0.008 0.009 0.045 0.052 0.040 0.037
(80, 90, 100) 0.016  0.008  0.007 0.011 0.060 0.053  0.044  0.054
(10, 10, 10, 10) 0.016 0.019* 0.007 0.007 0.061 0.075* 0.033* 0.041
(30, 30, 30, 30) 0.009 0.010 0.007 0.010 0.052 0.061 0.050 0.052
. (100, 100, 100, 100)  0.006  0.009  0.008 0.008 0.049 0.052  0.050  0.041
4 e (4, 17,10, 13) 0.010 0.020* 0.006 0.009 0.048 0.058 0.022* 0.036*
(20, 25, 30, 35) 0.013 0.015 0.009 0.009 0.055 0.056 0.040 0.049
(80, 90, 100, 110) 0.016 0.014 0.014 0.017 0.060 0.065* 0.061 0.063

* unuliismnsamuananuihazduzesenuiawanauuui 1 ldmuinasiifvue
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JzaudBEIAY 0.01

JzAUNBEIARY 0.05

Uszans n
B L BF OB B L BF OB
(10, 10, 10) 0.141* 0.024* 0.001* 0.006  0.276* 0.125* 0.034*  0.037
(30, 30, 30) 0.239* 0.033* 0.008  0.009 0.404* 0.133* 0.048  0.038
(100, 100, 100) 0.313* 0.033* 0.013  0.006 0.465* 0.115* 0.047 0.036*
3 nNgw
: (4,1, 10) 0.076* 0.042* 0.015  0.015  0.202* 0.141* 0.053  0.057
(20, 25, 30) 0.233* 0.042* 0.008  0.010 0.380* 0.130* 0.041  0.049
(80, 90, 100) 0.328* 0.039* 0.011  0.006 0.497* 0.133* 0.054 0.035*
(10, 10, 10, 10) 0.191* 0.063* 0.012  0.018 0.346* 0.152* 0.034*  0.055
(30, 30, 30, 30) 0.348* 0.043* 0.004  0.011  0.496* 0.137* 0.042  0.040
, (100, 100, 100, 100)  0.394* 0.048*  0.002  0.002 0.562* 0.135* 0.046  0.027*
4 g
: (4,17, 10, 13) 0.143* 0.065* 0.009  0.014  0.298* 0.171* 0.041  0.083*
(20, 25, 30, 35) 0.315* 0.048* 0.011  0.011  0.482* 0.148* 0.041  0.044
(80, 90, 100, 110) 0.400* 0.040*  0.003  0.005 0.564* 0.135* 0.041 0.035*
* wnulignsamuguenuhazdiurasenuionaeuuui 1 ldmunasiimnue
M5 5 anuhazdiuresanuianarauuui 1 dedsznasimsuanuaaiteniienulasmniusnd
J JzautadIA 0.01 JzAUNBEIARY 0.05
TTINT n
B L BF OB B L BF OB
(10, 10, 10) 0.002  0.015  0.006  0.007 0.024* 0.092* 0.040  0.054
(30, 30, 30) 0.002  0.018  0.009  0.008 0.009* 0.064* 0.039  0.054
i (100, 100, 100) 0.000*  0.012  0.010  0.006 0.007* 0.075* 0.051  0.053
3 Ngw
: (4,7, 10) 0.007  0.022* 0.008  0.008 0.033* 0.095* 0.035*  0.044
(20, 25, 30) 0.002  0.018  0.007  0.007 0.012* 0.074* 0.036*  0.053
(80, 90, 100) 0.000*  0.015  0.009  0.010  0.007* 0.071* 0.049  0.059
(10, 10, 10, 10) 0.002  0.018  0.007  0.010 0.011* 0.080* 0.033*  0.039
(30, 30, 30, 30) 0.000*  0.017  0.008  0.007 0.003* 0.067* 0.031* 0.046
i (100, 100, 100, 100)  0.001*  0.016  0.009  0.014  0.009* 0.073* 0.051  0.057
4 ngu
; (4,7, 10, 13) 0.004  0.029* 0.005  0.016 0.023* 0.108* 0.030*  0.050
(20, 25, 30, 35) 0.001*  0.008  0.002  0.006 0.004* 0.076* 0.032*  0.051
(80, 90, 100, 110) 0.000* 0.020* 0.010  0.007 0.006* 0.076* 0.051  0.056
(S LL'VI'L!I&iH'\N'ﬁﬂﬂ'.]uﬂﬂﬂ'ﬂﬂﬂ'ﬂ%IJGJ‘LVZJENF\'J']NEIﬂWa'lﬂLLUUﬁ 1 lé’mmmm“ﬂﬁﬁmuﬂ
My 6 aAnuhasdurasenuiawarauuui 1 isdsznnsimsuanuasdenidenalasganiiusnd
J JzaudEdIAn 0.01 JEAVNEEIARY 0.05
TTINT n
B L BF OB B L BF 0B
(10, 10, 10) 0.154* 0.042* 0.013  0.008 0.286* 0.130* 0.040  0.043
(30, 30, 30) 0.267* 0.044* 0.013  0.006 0.413* 0.140* 0.045  0.050
. (100, 100, 100) 0.353* 0.039* 0.011  0.004 0.502* 0.125* 0.055  0.051
3 Ngw
: (4,7, 10) 0.091* 0.053* 0.017  0.015 0.224* 0.153* 0.041  0.059
(20, 25, 30) 0.226* 0.037* 0.005  0.011 0.373* 0.133*  0.049  0.050
(80, 90, 100) 0.314* 0.033* 0.009  0.005 0.479* 0.116* 0.045 0.034*
(10, 10, 10, 10) 0.177* 0.055* 0.012  0.008  0.346* 0.156* 0.027*  0.050
(30, 30, 30, 30) 0.327* 0.041* 0.008  0.010 0.481* 0.147* 0.039  0.034*
, (100, 100, 100, 100)  0.414* 0.057* 0.013  0.010  0.567* 0.153* 0.049  0.045
4 Ay
: (4,7, 10, 13) 0.143* 0.055* 0.007  0.015 0.279* 0.152* 0.035* 0.072*
(20, 25, 30, 35) 0.326* 0.046* 0.008  0.011  0.490* 0.141*  0.040  0.045
(80, 90, 100, 110) 0.424* 0.045* 0.009  0.007 0.602* 0.146*  0.047  0.042

T
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Uszang n
B L BF OB B L BF OB

(10, 10, 10) 0.006 0.023* 0.014 0.012 0.031* 0.082* 0.039  0.051
(30, 30, 30) 0.000* 0.018 0.013 0.010 0.012* 0.055  0.040  0.047
i (100, 100, 100) 0.000* 0.021* 0.013 0.014 0.015* 0.076* 0.061  0.056

3 Naw
: (4, 7,10) 0.007 0.019* 0.003 0.011 0.026* 0.089* 0.029* 0.037
(20, 25, 30) 0.003  0.015 0.009 0.009 0.012* 0.077* 0.039  0.047
(80, 90, 100) 0.000* 0.016 0.006 0.007 0.006* 0.077* 0.056  0.058
(10, 10, 10, 10) 0.001* 0.020* 0.003 0.009 0.015* 0.091* 0.030* 0.046
(30, 30, 30, 30) 0.002  0.020* 0.005 0.009 0.012* 0.091* 0.046  0.050
i (100, 100, 100, 100)  0.000* 0.010  0.003  0.005 0.002* 0.059  0.038  0.044

4 Ngw
' (4,1, 10, 13) 0.006 0.031* 0.002 0.013 0.025* 0.104* 0.024* 0.048
(20, 25, 30, 35) 0.000* 0.018 0.004 0.012 0.009* 0.068* 0.026* 0.048

(80, 90, 100, 110) 0.001* 0.013 0.006 0.006 0.004* 0.067* 0.039 0.040
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