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Abstract

The objective of the research is to compare the ability to control probability of type | error of testing the
equality of means from a completely randomized design (CRD) by F test, Welch'’s test and Generalized F test when
the population variance is heterogeneous. The ability to control probability of type | error is measured by the
probability of the number of “reject” when the null hypothesis is true and the percentage of accuracy is measured
by the number of “reject” when the alternative hypothesis is true. The data are generated from the fixed effect CRD
simulation of normal distributed error population with zero mean and six cases of variance. The sample sizes are
n = 10,15,30,50,100, 200 and the replication in each case is 1,000. The research results can be summarized
as follows. In the cases of homogeneous variance with small variance equal to 1, medium variance equal to 25 and
large variance equal to 100, it is found that the F test yields the highest result. In the cases of heterogeneous
variance with small variation in variance (62 = 1, 62 =9, g2 = 25), medium variation in variance (¢ = 4,
02 =36, 62 = 100) and large variation in variance (62 =9, o2 = 81, g2 = 225), it is found that the
generalized F test yields the highest result. However, the percentage of accuracy by the F test, Welch’s test and

generalized F test are nearly the same and increases as the sample size increases in all cases.

Keyword: Completely Randomized Design, Fixed Effect, F test, Welch’s test, Generalized F test
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anyRgunaniiuatauaziauinsiaete 10 15 30 uaz 50 wudin1mmegeuenanaiBialleeddsuauiuaznig
nagauadanisnatuauANiasiiiuiasiinatnaaiaraaulszinni 1 18 daunimmageuienliainism
pauANANAziiunaziinauAaaAfaulszinnd 1 18 wasillaaunasaadielnnidwile 100 waz 200 Wug
4 3 nMInpasLaIIaALANANNasEiuazifinnNAaIARReULTTIANT 1 IRRININDIeY Bradley waziie

= Y @ a b4 o oI/ = a s
wWrauinauAsesazaeenisindulagniieseinimaaeuienanstariallee@suaui nisageuaad uaznis
1 Ay v a b4 v a o

naagUien wudniseazednisandulagniedlndineaiuy

nsilAdNulsUsaudszansiisiusuiunnsineiulung1s of = 4, of =36, g7 = 100 WaanxAgIu
vanifuasuaziawinfangng 10 uaz 15 wudniamageuenaiziallredsuaufuaznimaseuinadainng

e 4 4wy : E
paupnAnaziiufazinauaaaedeutsznni 1 16 dauntmeasuenliainisnasuauaniianiunay
= = = o - = o I |
NaAuAaIARAELLszNA 1 HANNNnMsT9es Cochran uaziaaunsiaaeng e auili 30 50 100 waz 200 WU
nsmasauaanipiallrefsuauiuaznimeasunataiunsnatuanaaziiiuiiaziinanaanipae
dszind 1 16 dauntmaseuenldannsarauaupnutiaviiiunaziinauranadeulsenni 1 16 aunoed
= = Ly o = > . v o = aaly

204 Bradley uazilaiFauiauaiaaazaeinsdndulagniies wudnnmeasuenanaiiolluednuaunibenas
209n198nAUlANARININNgALNDILARIBLWINAL 10 uaz 15 LaTIBTWIARIRLNURNTY FaaazaadnIIFndla
gnéiesaasniImagauievaneibvialleednuauiuaznimeseunatiainG

el nulstsutssansTieiutusiunnsiaeiunin of = 9, of = 81, of = 225 eanyAgIunan
\uaseuaziaunnfaet1s 10 15 30 uaz 50 nudIN1mMAseLienatievllreRmuauAuazn1maaeLadaINnsD
AouANANTAziiufazifinA A aRasulssnnd 1 18 daunimeasuenliaunsnaruauanutianiunay
a = = P - = o L |
nnANAAIARAsULszINNT 1 MiRNinaiaes Cochran waziiaauasfaed1elaaumiu 100 uaz 200 wudanag
nagauanaipiollaednuauiuaznimeasunadainisansuauantiazsiiiuaziinauAaaLAdaY
Uzt 1 16 daunnmeasuieliainisnasuananuiiasiunasfinrsaaanaeulssnni 1 18 aunoed

= = K% o = o . v o = aaly
204 Bradley uazilai Fauiauasaaazaeinsdndulagniies wudnnmeasuenanaiiohluednuaunibenas
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v
o

5115199 2 PoniaziiurespuAaIaRfeutlssinnd 1 uazteraraeanisfndulagniies aeen maaenia 3 38

Wapuustlsudsznauanseiunsdlo? = 1, 62 =9, 0 = 25,07 = 4, 02 = 36, 0%

100 uaz 02 =9, 0% = 81, g2 = 225 ANUUNAINIUIAFIAEINS

AnutnaziilurasAuAaALARAY SagasaR9In1sAnAulagnsag
2 . szian® 1 nadiALRAeYNAY neainanelaiwinnuy
o; n;
van VIR FaUA van IR U °
10 0.084° 0.043 0.039 - 99.90 100.00
2 15 0.087° 0.049 0.034 - 100.00 100.00
0'1 = 1,
0.2 =9 30 0.081° 0.034 0.028 - 100.00 100.00
2 =
AL 50 0.078" 0.037 0.030 - 100.00 100.00
2 _
03 = 25 100 0.075° 0.035 0.026 98.70 100.00 100.00
200 0.071° 0.038 0.025 99.20 100.00 100.00
10 0.106° 0.054 0.046 - 74.30 85.60
2 4 15 0.101° 0.055 0.040 - 93.10 96.50
o1 =4, b
O'% =36 30 0.095 0.050 0.037 - 99.90 100.00
A 50 0.082° 0.047 0.033 - 100.00 100.00
2 _
o3 =100 | 100 0.078° 0.043 0.030 - 100.00 100.00
200 0.078° 0.036 0.028 - 100.00 100.00
10 0.142° 0.056 0.054 - 39.50 52.50
2 15 0.121° 0.056 0.051 - 58.60 68.60
0'1 == 9,
0_% =81 30 0.096 0.053 0.049 - 91.90 94.50
Az 50 0.082° 0.048 0.042 - 99.60 99.70
2 _
03 = 225 100 0.077° 0.045 0.038 - 100.00 100.00
200 0.076" 0.038 0.035 - 100.00 100.00

' ' @ a = P ¥ <
a: Lianansopauguanaantlufiaziinanuaaiandaulsziand 1 laauinmuaaas Cochran
b: lalgansamruananuinaniufiaziinanuasiaafauilsziand 1 lansinasiaas Bradiey

c: MurnAfasazrainsanaulagnaaiiamsnagausIuINMAaas Cochran wia Bradley
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