STA 6127 – Homework #2/3 – Due 2/24/12
1-Way ANOVA – Hot Dog Calorie and Sodium Contents

The hot dog data set (hotdog.txt) contains data on n=54 brands of hot dogs, classified by type: beef, meat, and poultry. The calorie and sodium contents are reported for each brand. The variable typenum is a numeric variable representing type (1=beef, 2=meat, 3=poultry). You will need to generate dummy variables for types: beef, and meat.

1) Fit the one-way ANOVA model, comparing calorie contents among the three types. Test for differences among the population means of the three types (=0.05).

2) Obtain multiple comparisons among all three pairs of types based on Bonferroni’s and Tukey’s methods. Which pairs of types are significantly different? Draw a diagram representing this.

3) Fit the linear regression model relating calorie content to the dummy variables: beef and meat. Confirm that the F-test is equivalent to that based on the one-way ANOVA.

4) Show that the regression coefficient for beef is the same as the difference in means between beef and poultry. Repeat for meat.
Group Means by Model Type 

Type(num)                   ANOVA             Regression

                                                 Beef (1)                          
Meat(2)                                               
Poultry(3)                           

 5) Repeat the analysis for sodium.
2-Way ANOVA – Tampa Bay Hotel Room Rates

The file tsp2aov.dat contains hotel prices (March 1999) for hotels in Tampa/St. Pete/Clearwater. The data sets contain the variables in the following table.  Include all computer output. 

     Variable Name                    Description

     CHAIN                                   Hotel Chain

     MAR_RENT                          March 1999 Room Rate

     AAARATE                             AAA Quality Rating (2,3,4)

     BEACH                                  1=At Beach, 0=Not at Beach

     A2                                           1 if AAARATE=2, 0 if not

     A3                                           1 if AAARATE=3, 0 if not

     B1                                           Same as BEACH

     B1A2                                       B1*A2

     B1A3                                       B1*A3

1) Consider the regression model:   

             E(Y) = B1 + A2 + A3 + B1A2 + B1A3 

      Write out the means for each of the 6 combinations of AAA rating and Beach status.

On Beach/AAARATE=2:

On Beach/AAARATE=3:

On Beach/AAARATE=4:

Off Beach/AAARATE=2:

Off Beach/AAARATE=3:

Off Beach/AAARATE=4:

2) Fit the linear regression model from 1). In SPSS, choose Analyze, then Regression, then Linear. Choose MAR_RENT as Dependent Variable. Include B1, A2, A3 in Block 1, then click Next Block and include B1A2, B1A3. To test for a significant interaction, test:   H0: vs  HA: H0 is false. Conduct this test at  = 0.05 significance level. 

3) Use the General Linear Model method of obtaining the Analysis of Variance (see Thalidomide example in course computer packet (fixed factors are BEACH and AAARATE). Test for a significant interaction at =0.05 significance level, Confirm that this test is equivalent to that in 2).

4) Are there significant main effects of beach and AAA rating? State tests and conclusions.

2) Repeated Measures ANOVA

The dataset cr859199a.dat contains crime rates for random samples of 10 cities from each of the 9 census divisions within the U.S. for 1985, 1991, and 1999. Fit a repeated measures ANOVA to determine whether there are any differences among the census divisions, the years, and whether there is an interaction between the two factors. Plot the means versus division, with separate plotting symbols for year.

