Stat I Homework 4

Due February 28, 2008

Between-Subjects t-test, Mann-Whitney U test, One-Way ANOVA

Problem 1 – Between-subjects t test

The data set FUSION.sav (along with its documentation FUSION.doc) is available on the course website.  The researchers conducting this study wanted to determine if providing a picture of the embedded image made it easier to locate that image in a stereogram.

A)
Restate the research question in terms of null and alternative hypotheses that could be examined using a pooled t-test.  Justify your use of a one-tailed or a two-tailed test.

B)
Perform a between-subjects t-test to examine the hypotheses.   Examine the variances of your two groups to see whether you should assume they are equal or not.  Explicitly state your conclusion.

C)
Check the assumptions of the test, and determine whether the above test was valid.

Problem 2 – Mann-Whitney U test

The data set AGEMEM.sav (along with its documentation AGEMEM.doc) is available on the course website.

A)
Perform a Mann-Whitney U test to see if there are any significant differences between the number of words remembered by older and younger participants in the counting condition.  For this part you cannot use SPSS, although you can use Excel to help with your calculations.  Explicitly state your conclusion. If you choose to use Excel, turn in a copy of your spreadsheet.

B)
Use SPSS to perform a Mann-Whitney U test investigating the hypotheses you tested in part A.  You will need to use the Data(Select Cases function to limit your analyses to those in the counting condition. Restate your conclusion based on the results SPSS provides.

C)
Perform a between-subjects t test investigating the hypotheses you tested in part A.  Compare the results of this test to the results of the Mann-Whitney U test.

D)
Examine the assumptions of the between-subjects t test, state whether you think the Mann-Whitney U or the between-subjects t test is more appropriate, and justify your decision.

Problem 3 – Examples in your own data set

A)
Pick two groups from a categorical IV.   Write a set of hypotheses comparing the mean value of a DV for one group to the mean value of that same DV in the other group.  Explain why that test might be of interest, and justify your use of a one-tailed or a two-tailed test.

B)
Use a between-subjects t test to examine the hypotheses in part A.  Explicitly state your conclusion based on this test.

C)
Restate the research question in terms of null and alternative hypotheses that could be examined using a Mann-Whitney U test.

D)
Perform a Mann-Whitney U test to test the hypotheses in SPSS. Explicitly state your conclusion.   Report whether the between-subjects t-test or Mann-Whitney U test is more appropriate in this case.

Problem 4 – ANOVA in the SCENIC data set

The data set SCENIC.sav (with its documentation SCENIC.doc) is posted on the class website.  For these problems you do not have to perform post-hoc analyses. Just discuss what the ANOVA test itself allows you to conclude.

A)
Test whether there is an effect of the region a hospital is in on its infection rate.  Test the assumptions of the analysis you chose to perform.  Explicitly report the conclusion you can draw from your analysis.

B)
Test whether there is an effect of the region a hospital is in on the average number of patients it serves.  Test the assumptions of the analysis you chose to perform.  Explicitly report the conclusion you can draw from your analysis.

C)
Test whether there is an effect of the region a hospital is in on the number of services it offers.  Test the assumptions of the analysis you chose to perform.  Explicitly report the conclusion you can draw from your analysis.

D)
Use ANOVA to test whether there is an effect of having a medical school on the infection rate.  Then use a t-test to examine the same hypothesis.  Compare the results of the two tests, and explain why they are the same or different.

Problem 5 – Modifying your p-value spreadsheet

Take the spreadsheet that you created for Homework 3 and change it so that it will also calculate the p-values for a F statistic. The function you will be working with is FDIST.

Inputs

1. F statistic

2. Numerator df

3. Denominator df

Outputs

1. p-value

