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Abstract

The objectives of this study were to calculate the probability of type | error, power of a test,
and to compare the efficiency of two statistics tests: Klotz’s test and Mood’s test, including the
recommending the appropriate test statistic. Classification of the population with the distribution 5
format. Study three and four populations, including the sample sizes were equal and unequal. Sample
sizes were divided into small, medium, and large size. Defined the difference of the population
variances into three levels: low, moderate, and high difference. The significance levels to study were
0.01 and 0.05. The data were simulated by using Statistical programming with 1,000 replicates. Results
of the research were as follows. Small sample size case for all distributions and medium sample size
for left- or right-skewed with leptokurtic kurtosis distribution, Mood’s test was more appropriate than

Klotz’s test. But, when the difference of the population variances was low (noncentrality parameter

163



o

NIATInemansuazmealulad WnIneduauasiesndl UN 21 atun 2 wgunieu-daneu 2562

¢ in the range 0 to 1.5) or the medium and equal sample size case for left- or right-skewed with
platykurtic kurtosis distribution and large sample size case for normal distribution, left- or right-skewed
with platykurtic kurtosis distribution, Klotz’s test was more appropriate than Mood’s test. For other

cases, two statistic tests were not significantly different.

Keywords: Testing Homogeneity of Variances, Noncentrality Parameter, Klotz’s Test, Mood’s Test
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Table 1 Samples Sizes for Three and Four Populations.

Population Characteristics Samples Sizes
of the Sample Small Medium Large
Three Equal (10, 10, 10) (30, 30, 30) (100, 100, 100)
Populations Unequal 4,7, 10) (20, 25, 30) (80, 90, 100)
Four Equal (10, 10, 10, 10) ~ (30, 30, 30, 30) ~ (100, 100, 100,
Populations 100)
Unequal @,7,10,13) (20, 25,30,35) (80, 90, 100,
110)
fmuadLedsUszynsyAnguinfy Y =p+oX
AB LU 10 4agMNUARIILLANAIYDIAI1Y 2
wUsusiudszyins laeldainisndimesly o X unuuUsduiiiiaedsminfu 0 uagadu
gudnana (Noncentrality Parameter: ¢) @ataue wusUsImwiny 1
Tng Games, Winkle Wwag Probert [6] #5197l 2 Y unuudsquilfidnadeniiiu p (msfin
MnisudasdeyaudazUszyinsliiaiiy adafiftinun 1 = 10) uagAuuUsUTILAY
wdsUsrumuiidinun Taeldges o’
Table 2 Difference of Population Variances.
Population Variances Difference of Population [}
Variances
Three o =10, =10, ¢} =10 Not difference 0
Populations =10, =12, o =14 Low (0 < ¢ < 1.5) 0.1633
o =10, o¢ =20, o = 3.0 0.8165
o =10, 65 =3.0, 6> =5.0 Moderate (1.5 < ¢ < 3) 1.6330
o =10, o¢ = 4.0, o = 7.0 2.4495
ot =10, o =50, o? =9.0 High (¢ > 3) 3.2660
ot =10, o = 6.0, o2 = 11.0 4.0825
Four o =10, 065 =10, 06, =10, 6% =10 Not difference 0
Populations 52 =10, o? =1.2, o =14, o? = 1.6 Low (0 < ¢ < 1.5) 0.2236
o =10, 62 =20, o¢ =30, o = 4.0 1.1180
o’ =10, 62 =30, ¢ =5.0, 2 =70 Moderate (1.5 < ¢ < 3) 2.2361
o2 =10, o =40, o2 =60, o =80 2.5860
ot =10, o2 = 4.0, o2 = 7.0, o> = 10.0 High (¢ > 3) 33541
o =10, o =50, o2 =9.0, o =13.0 4.4721
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3. NAN15I9Y
AsAnwIasitiazuuinanisidueanliu 2
a1 Al

1. awanunsalunisaauauAinziy
289AMURANAIALUUT 1 tARNNLNU AR U
YodusaziatAnedoy asulinwesem 3 - 4

Table 3 Ability to Control the Probability of Type | Error from Klotz’s Test.

Significance Level = 0.01 Significance Level = 0.05
Population Samples Sizes g % f‘; % % %J j‘; % % g % j‘; % _E % f‘g % %
z £ 2 £ & £ 8 £ B = £ 9 £ & £ 8 £®
5392 29 24 982 29 &4
(10, 10, 10) v v v v v v v v v x
(30, 30, 30) v v v v v v v v v v
Three (100, 100, 100) v v v v v x v v v v
Populations @,7,10) v v v v v v X X v X
(20, 25, 30) v v v v v v v v v v
(80, 90, 100) v v v v v v v v v v
(10, 10, 10, 10) v v v v v v v v v v
(30, 30, 30, 30) v v 4 v v v x 4 v 4
Four (100, 100, 100, 100) | v~ 4 v v v v v v v x
Populations @,7,10,13) v v v v v x v v x v
(20, 25, 30, 35) v v v v v v v v v v
(80, 90, 100, 110) v v v v v v v v v v

v’ Can be controlled.

X Cannot be controlled.

NA1347 3 wud Aseduedidny 0.01
YNNITUANUAL MERANAFRUYDIASDNFAIUNTD
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3 uay 4 ngu vuesiegawinAukarlivindy us
fisvsutioddey 0.05 Fradavadevilavanunse
muauANLhazduvesauiawaauuuil 114
AN LALTEsUIN Tl

9INAN51991 4 wudn Aiszduteddey 0.01
YNNISUANUAY FafiAnaaeuvegaaIuITe
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Table 4 Ability to Control the Probability of Type | Error from Mood’s Test.

Population Samples Sizes Significance Level = 0.01 Significance Level = 0.05
S EEESES RS EEESES

Three (10, 10, 10) v v v v v v v v v v
Populations (30, 30, 30) v v v v v v v v v v
(100, 100, 100) v v v v v v v v v v
@, 7,10) v v v v v v v v v x
(20, 25, 30) v v v v v v v v v v
(80, 90, 100) v v v v v v v v v v
Four (10, 10, 10, 10) v v v 4 v 4 v v v v
Populations (30, 30, 30, 30) v v v v v v x v v v
(100, 100, 100, 1000 V' v v v 4 v v v v v
@7, 10, 13) v o v v v v x v % % v
(20, 25, 30, 35) v v v v v v v v v v
(80, 90, 100, 110) v v v v v x v v v v

v’ Can be controlled.

X Cannot be controlled.

2. fadiAnaauliinaainsnaaeugngn

lunguitanunsanlvauaudiziduvesnins

Ranatauuui 1 laaunasinniinue 39dainu

WANNZANAUNISNAADUNIIEAIMULYINAUYDIAINY

wUsUsu aguladmasned 5

Table 5 The Appropriate Test Statistic for Testing Homogeneity of Variances

Sample Distributions
Sizes Normal Left-Skewed, Left-Skewed, Right-Skewed,  Right-skewed,
Leptokurtic Platykurtic Leptokurtic platykurtic
Small and M M M M M
Equal
Medium K, M M K M K
and Equal
Large and K! K, M1 K! K, M1 K!
Equal K, M? K, M? K, M? K, M? K, M?
Small and M M M M M
Unequal
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Table 5 The Appropriate Test Statistic for Testing Homogeneity of Variances (Continue)

Sample Distributions
Sizes
Normal Left-Skewed, Left-Skewed, Right-Skewed,  Right-skewed,
Leptokurtic Platykurtic Leptokurtic platykurtic
Large and K! K, M* K! K, M1 K!
Unequal K, M? K, M? K, M? K, M? K, M?

K: Klotz’s Test M: Mood’s Test

1: Low Difference of the Population Variances

2: Moderate to High Difference of the Population Variances
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