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Statistical Methods



Assignment 4
ANOVA and Chi-square Test
(due on Oct. 27)

The main goal of this assignment is to conduct hypothesis test for multiple groups (ANOVA) and Chi-square test for two categorical variables using SPSS.   You have the option to use your own dataset or use the grade dataset on the course website.   The official due date is Oct., 27, to avoid the due date on the day of the midterm.  But I suggest you to complete this assignment and turn in before the midterm on the 20th, so that you know whether you understand these two tests).
Using your own dataset:

1)  Suppose you have a continuous variable (e.g. your dependent variable, Y), and a categorical variable with three or more categories (e.g. one of your independent variables, X1), and you suspect X1 has an effect on Y, or the mean of Y varies between categories of X1.   Answer the following questions:

a. What is the grand mean of Y?

b. What is the group mean of Y for each category of X1?  Are they the same or different in this sample?  What can you conclude?
c. Specify what kind of test you will use, and why? 

d. State the null and alternative hypotheses. 

e. Report the observed value of F-value and the degrees of freedom.

f. What is the critical value of F (you can specify your desired alpha level)?

g. What is your conclusion?  Can we conclude that these groups are from different populations?  

2)  Find two categorical variables that you suspect that they are dependent on each other.
a. Generate a polished cross tabulation for these two variables with appropriate frequencies and percentages.  Discuss the findings from the table.

b. What are the expected values for each cell?  Are they the same or very different from observed cell values?  (Note:  if you have too many categories and small expected cell frequencies, you should combine some of the categories.) 

c. What kind of test will you use, and why?

d. State the null and alternative hypotheses.
e. What is the observed value of chi-square and what are the degrees of freedom?

f. What is the critical value of chi-square (you specify your significance level)?

g. What can you conclude?

h. If there is a dependency between these two variables, is the association strong?  Why or why not?

Using the Grade dataset:

1) Many commentators argue that most of American medias are rather conservative and pro-republican.  This phenomenon can have a significant impact on people’s political identification, especially young people who are still searching for their political identities.  Thus it is natural to hypothesize that people watching more TV may become more conservative and are more likely to identify themselves as republicans.  Using the previous dataset, test whether students with different political affiliation (PA) have different numbers of hours watching TV (TV).   Answer the following questions:

a. What is the grand mean of TV?

b. What is the group mean of TV for each party?  Are the means of hours watching TV different between three groups in this sample?  What can you conclude?
c. Specify what kind of test you will use, and why? 

d. State the null and alternative hypotheses. 

e. Report the observed value of F-value and the degrees of freedom.

f. What is the critical value of F (your can specify your desired alpha level)?

g. What is your conclusion?  Can we conclude that these three groups are from three different populations?  In other words, are the means of hours watching TV different between three party members in the U.S.? 

2.   Affirmative action is a rather political issue, and people with different political affiliations often have different opinions on it.  Using the existing dataset, test whether these two variables are independent among graduate students.  Do the following and answer the questions:

a. Generate a polished cross tabulation for political affiliation (PA) and opinion on affirmative action (AA) with appropriate frequencies and percentages.  Discuss the findings from the table.

b. What are the expected values for each cell?  Are they the same or very different from observed cell values?

c. What kind of test will you use, and why?

d. State the null and alternative hypotheses.
e. What is the observed value of chi-square and what are the degrees of freedom?

f. What is the critical value of chi-square (you specify your significance level)?

g. What can you conclude?

h. There is one person who is undecided on affirmative action.  You can either change its value to “no”, or exclude the case from your analysis.  Re-run the test.  What can you conclude?

i. If there is a dependency between these two variables, is the association strong?  Why or why not?

