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ABSTRACT THE SIMULATION STUDY

Manipulated Conditions

 The Iindependent samples t-test is one of the most used tests

for detecting true mean differences. 1) Total sample size (from 10 to 400), 4) Effect size for mean difference between populations (A= 0, .2, .5, .8) 7) Population distributions with varying skewness and kurtosis values

2) Sample size ratio between groups (1:1, 2:3, and 1:4), 5) Alpha set for testing treatment effect (from a = .01 to a = .25), (i.,e., y1 =1.00 and y2 = 3.00, y1 = 1.50 and y2 =5.00, y1 = 2.00 and
3) Variance ratio between populations (1, 2, 4, 8, 12, 16, and 20), 6) Alpha set for testing homogeneity assumption for the conditional t-test y2 =6.00, y1 =0.00 and y2 =25.00, and y1 = 0.00 and y2 =00.00 ).

« The SAS system provides the PROC TTEST procedure to
(from a = .01 to a = .50),

conduct a test for the difference between two population means
by assuming homogeneity of variance or avoiding It.
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Power Estimates for the Conditional T-Test and Saftterthwaite’s Approximate T-
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CONCLUSION IMPLICATIONS
* Regardless of the tenability of the normality assumption, the independent means t-test performed very well on Type | error control when homogeneity To adequately control Type | error and improve power when examining the difference of two independent group means from non-normal populations,
assumption was met. * With existing homogeneity of variance and/or with equal sample size between groups, the independent means t-test is the best testing procedure to use
regardless of the tenability of the normality assumption.
 Under departures of normality and with heterogeneous variances, both Satterthwaite’s approximate t-test and conditional t-test (using a large alpha level
of .25 for the Folded F-test of variances), performed much better than the independent means t-test in maintaining adequate Type | error control. * With the absence of homogeneity of variance, a Folded F-test with a large alpha level of .25 can provide reasonable guidance in the choice between the
independent t-test and Satterthwaite’s approximate t-test:
 Extreme skewness (e.g., skewness = 2) contaminated the Type | error control for both alternative testing procedures whereas Kurtosis seemed not to - If the F value is NOT statistically significant then use independent means t-test.
have this kind of impact; and increasing total sample sizes can improve the control of Type | error rates for both alternative tests in case of extreme - If the F value is statistically significant then use Satterthwaite’s approximate t-test.

skewness.

In addition, if populations are extremely skewed (e.g., skewness = 2), a total sample size of at least 200 is recommended; also, a total sample size of
 There is a small power difference between the Satterthwaite’s approximate t-test and the conditional testing procedure such that the use of the at least 100 is recommended for less skewed populations otherwise the Type | error control procedures may be questionable.
conditional testing procedure may provide a power advantage over the use of Satterthwaite’s approximate t-test
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