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The Impact of Different Pairs of Variances on Type | Error Rates and Power
of the Bootstrap Procedure and the Pooled Variance t-Test: A Simulation Study
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The purpose of this study was to test impact of different pairs of variances on
type | error rates and power of the bootstrap procedure and the pooled variance t-test.
This study was based on simulated data, data were generated using Minitab to draw
(56) samples from normally distributed populations.

The study conditions that considered were as follows:
Group sample sizes: four different group samples (23, 16), (68, 51), (134, 119), (289,
260) were proposed relating to small, medium, large and sufficiently (very) large
samples sizes.
Distribution: normal.
Bootstrapping: based on (1000, 2000) bootstrap samples
Variances: pairs variances [(1, 1), (4, 1), (1,4), (8, 1). (1, 9), (25, 1), (1, 25)).

Results of the study showed:-

* Heteroscedasticity can have a pronounced effect on the actual significant level
(a,)compared to the nominal significant level (), the («.) of the pooled
variance t-test exceeds when smaller samples are drawn from the variable
populations. .

* The bootstrap is just as powerful as the pooled variance t-test when sample sizes
are large but does't perform well when sample sizes are small.

* Increasing the sample size increases statistical power for both the bootstrap
procedure and the pooled varience t-test.

*  The pooled variance t-test and the bootstrap procedure controlled the type | error
rates when sample size were large or very large. However, the type | error rates
were lightly inflated when sample sizes were small or medium.

*  There was no need to use 2000 bootstrap samples.

The study recommended that researchers check the assumption of
homogeneity of variance when they try to compare mean difference between two
groups. Researchers might use the bootstrap procedure as an alternate method to
pooled variance t-testin the case of the existence of Heteroscedasticity.
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