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Abstract

The purpose of this research was to study robustness of F — test in testing means
when heterogeneity of population variances and bounds of variances that make F — test
still robust. Robustness is considered from type | error rates based on Bradley criterion and
power of the test under requirements of sample sizes were to equal (10,10,10), (30,30,30)
and (80,80,80) and unequal (5,10,15), (20,30,40) and (60,80,100) with 3 variance ratios:
small, moderate and high at .05 and .01 significant levels under normal distribution. Data
are simulated by using Monte Carlo simulation technique from MATLAB with 5,000
repetitions for each case. Results could be summarized as follows: 1) When sample sizes
are equal and homogeneity of population variances, F - test is robust in every cases at
.05 and .01. 2) When sample sizes are equal and heterogeneity of population variances,
F — test is robust in every cases at .05 and in large sample size at .01. 3) When sample
sizes are unequal and homogeneity of population variances, F — test is robust in every
cases at .05 and .01. 4) When sample sizes are unequal and heterogeneity of population
variances, F — test is robust in every cases at .05 and .01. 5) When sample sizes are small
both equal and unequal, power of the test decreases for the variance ratio of population
increases but when sample sizes are moderate and high both equal and unequal sample
size the variance ratio of are increases will effect on power of the test a little at the

hypothesis testing are .05 and .01 population
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2) FregregnduanainUszuinsiiiudasesediu (independence) Wag 3) ANLUUTUTIUYDS

Usznsusaznguiiesviiiu (homogeneity) thifle of = 02 = g2 = «++ = 0}
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Uszuandl 1 16 uidndnsdruanuudsusulivinduadfinageu Brown and Forsythe uazadn
nAFoU Marascuilo AIUANSATIANLAAIALAABUUSELANA 1 Idfninaddnaaey F daugiung
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M99 3 AULNTI TIUAINERTIEIUAMULUTUTIULAZILINAIREWTTEAUTEdATY .05

ansdau YUIANGY , ArdrunammageulisAaae
. AN
AUBUTUSIU 28819 1:1.5:2 1:2:3 1:3:6

1:1:1 10,10,10 v 0.4584 0.9702 1.0000

30,30,30 v 0.9370 1.0000 1.0000

80,80,80 v 1.0000 1.0000 1.0000

5,10,15 4 0.4750 0.9640 1.0000

20,30,40 v 0.9190 1.0000 1.0000

60,80,100 v 1.0000 1.0000 1.0000

1:1:1:1.2 10,10,10 v 0.4240 0.9582 1.0000

30,30,30 v 0.9158 1.0000 1.0000

80,80,80 v 0.9998 1.0000 1.0000

5,10,15 v 0.4142 0.9458 1.0000

20,30,40 v 0.9038 1.0000 1.0000

60,80,100 v 0.9996 1.0000 1.0000

1:1:2 10,10,10 v 0.3626 0.9074 1.0000

30,30,30 v 0.8228 1.0000 1.0000

80,80,80 v 0.9990 1.0000 1.0000

5,10,15 v 0.2976 0.8648 1.0000

20,30,40 v 0.7836 0.9998 1.0000

60,80,100 4 0.9970 1.0000 1.0000

1:2:3 10,10,10 4 0.2600 0.7640 1.0000

30,30,30 v 0.6564 0.9992 1.0000

80,80,80 v 0.9872 1.0000 1.0000

5,10,15 v 0.1920 0.6878 1.0000

20,30,40 4 0.5920 0.9982 1.0000

60,80,100 v 0.9808 1.0000 1.0000

1.2:4 10,10,10 v 0.2174 0.668 1.0000

30,30,30 v 0.5872 0.9976 1.0000

80,80,80 v 0.9678 1.0000 1.0000

5,10,15 4 0.1490 0.5758 1.0000

20,30,40 v 0.5092 0.9946 1.0000

60,80,100 v 0.9564 1.0000 1.0000
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an31dU YUIANGY , Argrunanisnadauiiionade
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AMULUTUTIUY fN28819 1:1.5:2 1:2:3 1:3:6

1:2:6 10,10,10 v 0.1814 0.5618 0.9998

30,30,30 v 0.4746 0.9750 1.0000

80,80,80 v 0.9124 1.0000 1.0000

5,10,15 4 0.1072 0.4320 0.9992

20,30,40 v 0.3658 0.9552 1.0000

60,80,100 v 0.8636 1.0000 1.0000

1:4:9 10,10,10 4 0.1346 0.4048 0.9914

30,30,30 v 0.3148 0.8892 1.0000

80,30,80 v 0.7314 1.0000 1.0000

5,10,15 v 0.0764 0.2650 0.9866

20,30,40 v 0.2254 0.8336 1.0000

60,80,100 v 0.6752 1.0000 1.0000

AT 4 ALNTI TIUNANERTIEIUAMNLUTUTIULAZILINAI9E1S Nszautluddgy .01

ansau YUIANGU , ArgrunammageulisAaie

. AN

AULUTUTIY 79819 1:1.5:2 1:2:3 1:3:6

1:1:1 10,10,10 v 0.2206 0.8860 1.0000

30,30,30 4 0.8074 1.0000 1.0000

80,80,80 v 0.9998 1.0000 1.0000

5,10,15 v 0.2368 0.8700 1.0000

20,30,40 v 0.7862 1.0000 1.0000

60,80,100 v 0.9996 1.0000 1.0000

1:1:1:1.2 10,10,10 v 0.1932 0.8502 1.0000

30,30,30 v 0.7520 1.0000 1.0000

80,80,80 v 0.9992 1.0000 1.0000

5,10,15 v 0.1930 0.8214 1.0000

20,30,40 v 0.7388 1.0000 1.0000

60,80,100 v 0.9988 1.0000 1.0000

1:1:2 10,10,10 4 0.1594 0.7408 1.0000

30,30,30 4 0.6200 0.9998 1.0000

80,80,80 v 0.9912 1.0000 1.0000

5,10,15 4 0.1206 0.6604 1.0000

20,30,40 v 0.5734 0.9994 1.0000

60,380,100 v 0.9876 1.0000 1.0000
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