Stat I Homework 6

Due April 10, 2008

Multifactor ANOVA

Problem 1 – Balanced Designs

A)
The data file AGEMEM.sav (along with its documentation AGEMEM.doc) is available on the course website.  Perform a two-way ANOVA testing for the influences of participant age, level of processing, and their interaction on memory test performance using Type III sums of squares.  Report the test of the overall model as well as tests for each effect.  Interpret any significant results that you find

B)
Repeat the analysis you performed in part A, but this time use Type I sums of squares.  Put the variables in the same order as they were listed in the output for part A.  How do the SS for your effects for this analysis compare to the SS obtained in part A?  Provide an explanation for the relationship you observe.

C)
The data file ANTS.sav (along with its documentation ANTS.doc) is available on the course website.  Perform a three-way ANOVA testing the main effects and all possible interactions between the type of bread, type of filling, and the presence of butter on the number of ants attracted to a sandwich.  Obtain plots of all seven effects (3 main effects, 3 two-way interactions, and 1 three-way interaction).  Use the information in each plot and the information in the ANOVA table to explain the results for each effect.  

Problem 2 – Post-hoc Analyses

A)
The data set PULSE.sav (along with its documentation PULSE.doc) is available on the course website.  Use multifactor ANOVA to predict the second pulse measurement from the student’s gender, whether they exercise frequently, whether they ran or sat between the two measurements, and all possible interactions among these variables.  Report the tests of each effect, and use post-hoc analyses to interpret the results for all significant effects.

B)
The data set INDIVIDUALS.sav (along with its documentation INDIVIDUALS.doc) is available on the course website.  Use multifactor ANOVA to predict whether an individual’s income is related to their education, sex, job class, and all possible interactions among these variables.  Report the tests of each effect, and use post-hoc analyses to interpret the results for all significant effects.

Problem 3 – Unbalanced Designs

A)
The data set CRASH.sav (along with its documentation CRASH.doc) is available on the course website.  Create a new variable newsize based on size that categorizes vehicles as either cars (combining codes 1-4 of size), vans (combining codes 5-6 of size), or trucks (combining codes 7-8 of size).  Perform a two-way ANOVA testing for the influence of newsize, the number of doors the car has, and their interaction on driver’s chest deceleration using Type III sums of squares.  Report the test of the overall model as well as tests for each effect.  Use graphs and post-hoc analyses to help you interpret any significant results. 

B)
Test the assumptions of ANOVA for the analysis performed in part A.

C)
Use ANOVA to test the independent ability of the main effects of newsize, protect, and doors (where doors is treated as a categorical variable) to predict head damage to a driver, without including any of the interactions in the model.  Report the test of the overall model as well as tests for each effect.  Use graphs and post-hoc analyses to help you interpret any significant results.

D)
Perform a set of ANOVAs testing whether main effects of newsize, protect, and doors can predict head damage to a driver using Type I SS.  Test the following two orders:

1) 
newsize, protect, doors   

2) 
protect, newsize, doors

Compare the results of the two tests of newsize.  What does this comparison have to say about the relationship between newsize and protect, and their abilities to predict chest damage to a driver?  Also compare the two tests of the doors variable.  Why to they produce the same results in the two analyses?

Problem 4 – Your data set

A)
Perform an ANOVA using two categorical IVs to predict a 
continuous DV using Type III SS.  Include tests of both main effects and the interaction in your model.  Report the test of the overall model as well as tests for each effect.  Use graphs and post-hoc analyses to help you interpret any significant results.   

B)
Perform an ANOVA using three categorical IVs to predict a continuous DV that is different from the one you used in part A.  Use Type III SS. Pick a subset of the possible interactions to include in your model.  Report the test of the overall model as well as tests for each effect.  Use graphs and post-hoc analyses to help you interpret any significant results.

