Stat. 3910/4910

A Monte Carlo Simulation study of the independent two-sample t-test
Notes:  In this study the three assumptions of the independent two-sample t-test will be examined.  The three assumptions are:

1. independent samples
2. samples from normal populations

3. equal variance?
The concept of a MACRO variable is used in the simulation program and the RAND function is SAS is used to simulate the data analyzed.

Questions to examine the main 3 aspects of two-sample t-test:
1. For this study we assume the first group is the Control Group and the second group is the Treatment Group.  First run the test under the null hypothesis that the two groups have equal means (and equal standard deviations).  Run the test 3 times and write down the p-value of test.  Do you Fail to Reject the null every time?
2. Increase the value of the mean for the Treatment Group by one and rerun the test.  Do you reject?  Continue to increase the mean until you think it is clear that there is a difference by the two-sample t-test.  What is the value you have arrived at?  Run the test 10 times and write down the p-values for the 10 tests?  Do you reject all of them?  Reduce the value of the mean by one and rerun the test 10 times?  Write down the p-values for the 10 tests?  Do you reject them all?

3. For your value of the mean that you determined to show a difference increase the value of the standard deviation for the Treatment Group and rerun the test.  Continue to increase the value until you Fail to Reject the null.  How much different is the standard deviation from the value you started at?  Check to make sure you are using the correct t-test by examining the Equal Variance Test before reporting your p-values.

4. Suggest a way to now test the influence of the sample sizes.

5. What have you learned about the independent two-sample test from running this Monte Carlo Simulation?

