Stat II Homework 4

Due October 11, 2007

Multiple Regression
Problem 1 – Multiple Regression with 2 IVs

The following questions all make use of the MAMMALS.sav data set. Perform a multiple regression predicting the total amount of sleep a mammal gets from its predation index and its exposure index.

A) Report the regression equation and interpret the regression coefficients.

B) Report and interpret the R2 for the full model.  Test whether your IVs can jointly explain a significant amount of variability in your DV.

C) Test whether the parameters of the population regression equation are equal to zero.  Present these in the general form of a hypothesis test of a point estimate.  

D) Discuss the relationship between the regression coefficients found in multiple regression and those obtained when you perform simple linear regressions predicting the total amount of sleep from each of the IVs independently.  Provide an explanation for any differences you might observe.

E) What conclusions can you draw about the relationships among these three variables based on the results of your multiple and simple linear regression equations?

Problem 2 – More Multiple Regression with 2 IVs

In your own data set, perform a multiple regression predicting a DV from two continuous IVs.

A) Provide a theoretical reason why you might expect your DV to be related to your two IVs.

B) Report the regression equation and interpret the regression coefficients.

C) Report and interpret the R2 for the full model.  Test whether your IVs can jointly explain a significant amount of variability in your DV.

D) Test whether the parameters of the population regression equation are equal to zero.  Present these in the general form of a hypothesis test of a point estimate.  Feel free to take both the estimate and its standard error directly from SPSS.

E) Compute a 90% confidence interval around the two parameters corresponding to your IVs.

F) What conclusions can you draw about the relationships among these variables based on the results of your analyses?

Problem 3 – Multiple Regression with more than 2 IVs

Use the the MAMMALS.sav data set for this problem.  Use multiple regression to predict the lifespan of a mammal from its exposure index, predation index, gestation period, and the total amount of sleep it receives.

A) Report the multiple regression equation and interpret the regression coefficients.

B) Report and interpret the R2 for the full model.  Test whether your IVs can jointly explain a significant amount of variability in your DV.

C) Test whether each of population parameters is significantly different form zero.

D) Report the zero-order, partial, and semipartial correlation of each IV with the DV.  Interpret each of these coefficients.

E) Draw conclusions about the effect of multicollinearity on each IV based on the relation between the zero-order and partial correlation coefficients.

Problem 4 – Multicollinearity

In your data set, perform a multiple regression analysis using 2 IVs (different from those used in problem 3) that you have reason to expect are correlated with each other.  

A) Perform simple linear regressions predicting the DV from each IV.  Report each of the regression equations.

B) Perform a multiple regression analysis simultaneously predicting the DV from all of the IVs.   Report the regression equation.

C) Describe the effect (if any) that the correlations have on your regression coefficients in the multiple regression equation.  Use a Venn diagram (also called a “Ballantine” in your text) to provide a reasonable approximation of the relationships between your three variables.

D) Explain what a “suppression effect” is.   Provide an example of a variable that you might add to the regression model you just described that could produce a suppression effect in one of your IVs.  If you can’t think of any for your own data set, just provide any example of a multiple regression where you would expect to observe a suppression effect.

Problem 5 – Computing Multiple Regression Coefficients from Correlations

Create an Excel spreadsheet that accepts information about the variances and correlations among a set of variables and then automatically computes the multiple regression slope coefficients using formulas 3.2 and 3.3 in the notes. 

Values entered by the user

1. SDs of X1, X2, and Y

2. Correlation between X1 and Y

3. Correlation between X2 and Y

4. Correlation between X1 and X2

Output

1. Regression coefficients for X1 and X2

When you’re done, play around with the spreadsheet a bit and get a sense how changing the correlations affects the coefficients.

