Stat I Homework 3

Due February 16, 2006

Within-subjects t test, Wilcoxon signed-rank test, Between-subjects t test, and the Mann-Whitney U test
Problem 1 – Within-subjects t test

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

A)
Perform a within-subjects t-test to see if the left femur load for a dummy placed in the driver’s seat is significantly different from the right femur load for a dummy placed in the driver’s seat. Check the assumptions of normality and homoscedasticity and state whether you feel that they are sufficiently met.

B)
Perform a within-subjects t-test to see if the left femur load for a dummy placed in the driver’s seat is significantly different from the left femur load for a dummy placed in the passenger’s seat. Check the assumptions of normality and homoscedasticity and state whether you feel they are sufficiently met.

C)
Perform a within-subjects t-test to see if the head injury criterion for a dummy placed in the driver’s seat is significantly different from the head injury criterion for a dummy placed in the passenger’s seat. Check the assumptions of normality and homoscedasticity and state whether you feel they are sufficiently met.

Problem 2 – Wilcoxon signed-rank test

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

A)  
Perform a Wilcoxon signed-rank test to see if the first 20 children in the data set differ in the values that they place on grades and sports.  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 Wilcoxon signed-rank to see if the first 20 children in the data set differ in the values that they place on grades and sports.  The easiest way to do this will be to simply delete all of the cases in the data set except for the first 20 and then perform the analysis. Explicitly state your conclusion.

C)
Use a within-subjects t test to examine the same hypothesis you tested in part B.  Compare the results of this test to the results you obtained in part B.

D)
Examine the assumptions of the within-subjects t test for the test you performed in part B.  Do you feel that a within-subjects t test or a Wilcoxon signed-rank test is more appropriate in this circumstance?

Problem 3 – Comparing a within-subjects t test to a Wilcoxon signed-rank test

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

A)
Use SPSS to perform a within-subjects t-test to determine whether the mean pulse rating at time 1 is significantly different from the mean pulse rating at time 2.

B)
Use SPSS to perform a Wilcoxon signed-rank test to determine whether the median pulse rating at time 1 is significantly different from the median pulse rating at time 2.

C)
Which test has the lower p-value? In general, which test would expect to have lower p-values?

D)
Examine the assumptions of the tests to determine which is more appropriate. 

Problem 4 – Using Excel to determine p-values

Create a spreadsheet that will provide you with the one-tailed and two-tailed p-values for both a t-statistic and a Z-statistic. To determine the p-values, you should use the Excel formulas that appear on pages 7 and 8 of the ANOVA notes.

Inputs

1. t statistic

2. Degrees of freedom for t-statistic

3. Z statistic

Outputs

1. One-tailed p-value for t statistic

2. Two-tailed p-value for t statistic

3. One-tailed p-value for Z statistic

4. Two-tailed p-value for Z statistic

