Stat II Homework 6

Due November 8, 2007

Sequential and Set Regression
Problem 1 – Sequential Regression 

The data set NUTRITION.sav (along with its documentation NUTRITION.doc) is available on the class website.  We want to predict the percent of support that a household is receiving from the following factors.

· Number of adults in the household

· Number of teens in the household

· Number of children in the household

· Household weekly income

· Household weekly costs

· Percent of income spent on nutrition

· Percent of income spent on accommodations

· Percent of calories in diet coming from fat

· Percent of calories in diet coming from proteins

· Percent of calories in diet coming from animal proteins

We have to exclude some other variables like percent of calories in diet coming from carbohydrates because of multicollinearity.

A)
Establish a prioritized list of the IVs based either on causal precedence or theoretical importance.  Explain why you ordered the variables in the way that you did.

B)
Perform a sequential regression based on your list for part A.  Report the test for each of your IVs.

C)
Compare the results of your sequential regression to the results of a standard multiple regression model containing the same IVs.  Explain any differences that you observe.  Does it make sense to perform a sequential regression with these IVs (i.e., are there suppression effects that make sequential regression less viable)?

Problem 2 – Regression with IV sets

A)
Use set regression to test whether variables related to diet (FATPCT, PROTPCT, ANIPCT) account for a significant amount of variability in the percent of support a household receives above and beyond the financial variables (INCOME, COSTS).

B)
Take the variables you examined in Problem 1 and divide them into theoretically meaningful sets.  Test whether each set can explain a significant amount of variability in the support percentage.

C)
Test whether each of the sets from part B can account for a significant amount of variability in the support percentage independent of the other sets.

D)
Examine the correlation between the INCOME and COSTS.  Explain the effects that this has (if any) on the tests of the independent influence of each set on the DV.

E)
Examine the correlation between CHILDREN and NUTRPCT.  Explain the effects that this has (if any) on the tests of the relationships between each of sets and the DV.

Problem 3 – More Regression with IV sets

A)
Using your own data set, generate a list of IVs that you can use to predict a DV.  Break these IVs into at least three different sets.  If your data set is small, it is ok to only have a single variable in each set.

B)
Test the ability of each set of variables to explain variability in the DV.

C)
Test the ability of each set of variables to explain variability in the DV independent of the other sets.

Problem 4 – Sequential Regression with IV sets

A)
Generate a prioritized list of the sets you defined in Problem 2 Part B based on causal precedence and theoretical importance.  Explain why you ordered the groups in the way that you did.

B)
Perform a sequential regression of these IV sets based on the order you developed for part A.  Report the test for each of your sets.

C)
Compare the results of your sequential regression to the results from Problem 2 Part C.  Explain any differences that you observe.

Problem 5 – Set Regression in Excel

Create an Excel spreadsheet that computes the ability of one set of IVs to explain the variance in a DV above and beyond a second set of IVs. Consistent with the notes, we will label the set of variables whose influence we want to test as Set B, and the set of control variables that are not in this set as Set A. After creating the spreadsheet, use it to perform a set regression based on your own data set. 

Inputs

1. Number of predictor variables in Set A

2. Number of predictor variables in Set B

3. Total number of subjects in analysis

4. SSR from a regression model predicting the DV from just the variables in Set A.

5. SSR from a regression model predicting the DV from the both variables in Set A and the variables in Set B.

6. SSE from the regression model predicting the DV from the both variables in Set A and the variables in Set B.

Intermediate Calculations

1. Numerator DF from the regression model predicting the DV from the both variables in Set A and the variables in Set B. This is the total number of predictor variables (combining Set A and Set B).

2. Denominator DF from the regression model predicting the DV from the both variables in Set A and the variables in Set B. Recall that the denominator df = N – k – 1, where N is the number of subjects and k is the total number of predictor variables.

3. SST from your regression models (both will have the same SST). Recall that SST = SSR + SSE.

4. R-squared from the regression model predicting the DV from just the variables in Set A. Recall that R-squared = SSR/SST.

5. R-squared from the regression model predicting the DV from the both variables in Set A and the variables in Set B.

6. MSE from the regression model predicting the DV from the both variables in Set A and the variables in Set B. Recall that MSE = SSE / denominator df.

Outputs

1. Change in R-squared from adding the variables in set B.

2. F statistic testing whether this change in R-squared is significant. This can be calculated using formula 5.3 in the notes.

3. p-value for the F statistic testing whether this change in R-squared is significant.

