Stat II Homework 7

Due November 27, 2007

Interaction Effects in Regression
Problem 1 – Interactions between two IVs

The data set SENIC.sav (along with its documentation SENIC.doc) is available on the course website.  Perform an analysis testing whether the average length of stay in a hospital is related to the interaction between the number of beds and the number of nurses in the hospital.

A)
Report the regression equation used for this analysis and the overall test of its ability to explain variability in the average length of stay.

B)
Report the test of the interaction between the number of beds and the number of nurses.

C)
Test whether there are any main effects of the number of beds and the number of nurses in the hospital.  Interpret any significant effects that you find.

D)
Explore the nature of the interaction effect using either dichotomization or a plot of simple slopes.  Provide a conceptual description of the interaction.

Problem 2 – Interactions in more complicated models

Using the SENIC data set, run a model predicting the length of stay in the hospital from the main effects of the number of beds, the number of nurses, the number of patients and average age of patients, as well as the interaction between the number of beds and the number of nurses and the interaction between the number of patients and the average age of patients.

A)
Report the regression equation for this analysis and the overall test of its ability to explain variability in the average length of stay.

B)
Test each of the main effects and provide interpretations of the results.

C)
Explore the nature of any significant interactions using either dichotomization or a plot of simple slopes.  Provide interpretations of whatever you find.

Problem 3 – Higher order interactions

Using the SENIC data set, run a model predicting the infection rate from the number of patients, the number of beds, the number of services, as well as the 3-way interaction among these variables. 

A)
Report the regression equation for this analysis and the overall test of its ability to explain variability in the infection rate.

B)
Test each of the main effects and provide interpretations of the results.

C)
Explore the nature of any significant interactions using either dichotomization or a plot of simple slopes.  Provide interpretations of whatever you find.

Problem 4 – More higher order interactions

Using your own data set, run a regression model predicting the value of a DV from a three-way interaction that only involves continuous IVs. Be sure to include all of the appropriate lower-order terms in your model.

A)
Report the regression for this analysis and the overall test of your model’s ability to predict the DV.

B)
Report the test of each term in your regression model, and provide interpretations of each significant effect. Be sure to actually describe the pattern the effect represents in your explanation.  Don’t just say “this IV has a significant effect on the DV averaging over all of the other IVs in the model.”  Provide a more thorough description of the actual pattern that you observe.

C)
If you do not have any significant two-way interactions, pick one of them and write what the interpretation would have been if the observed pattern was actually significant.

D)
If the three-way interaction is not significant, write what the interpretation would have been if it was significant.

Problem 5 - Plotting regression equations in Excel

Create an Excel spreadsheet that will create an overlay plot of two regression lines. An overlay plot is when you put two different lines on the same graph, like we do for the simple slopes plots. Lines are actually easy to plot because you can identify the slope of the line from any two points on the line. Your spreadheet will do is ask the user for two different simple regression equations (intercept + slope) and two values of X to use for low and high values. It will then provide a graph that shows the two lines between the two values of X.

Inputs

1. Intercept and slope for Line 1

2. Intercept and slope for Line 2

3. High and low values of X. These will be used for both lines.

Intermediate calculations

1. The expected value for Line 1 at low and high values of X.

2. The expected value for Line 2 at low and high values of X.

Output

1. A graph that shows Line 1 and Line 2 between the low value of X and the high value of X.

The graph will be easiest to create if you create the following table somewhere in your spreadsheet:

	Label for X
	Label for Line 1
	Label for Line 2

	Low value of X
	Line 1 at low value of X
	Line 2 at low value of X

	High value of X
	Line 1 at high value of X
	Line 2 at high value of X


Then you chose to insert an “XY graph” where the series are in columns.

