Math 217





Name: ______________________

9/28/05
Lab 4:  Correlation, Regression, and Residuals with SPSS
DUE:  Monday 10/3/05
Today’s lab will lead you through the necessary steps in SPSS to create graphics (scatterplots with regression lines, residual plots) and calculate regression coefficients (intercept, slope) and correlation (r).  If you’re using the same computer as last week, step 1 should already be done and you can begin with step 2.
1. Create a folder in My Documents to hold your SPSS work.  Label it with your name.
2. Start SPSS with a blank data editor.  Minimize it.

Start Internet Explorer and navigate to my page for Math 217:  http://vault.hanover.edu/~wahl/Math217.htm  
3. This first example is a situation where linear regression does not provide a reasonable model for the relationship between the variables.  Open the data file for exercise 2.58 (EX 2.58). These are the data we’ve seen before which relate the fuel consumption and speed of a British Ford Escort.  Use Graphs > Interactive > Scatterplot… to bring up the scatterplot dialog. 

a. Drag speed to the horizontal axis and fuel consumption to the vertical axis.

b. Use the “Titles” tab to delete any previously-defined titles or captions, and give your scatterplot a nice title, such as “Scatterplot for Exercise 2.58”.  

c. Use the “Fit” tab to include the regression line; indicate method = “regression,” check the box for “include constant…,” and check the box for “Fit lines for Total.”  
d. Click OK to finish the chart.  

e. If the regression line does not display, SPSS may not be treating the variables as scale (quantitative).  Ask for help!  You can right-click on the variable names in the scatterplot dialog to change them to “scale.”
4. Open a Word document.  Use Copy Objects to copy the scatterplot and paste it into your Word document.  Save this document to the hard-drive, inside your folder (see step 1).

5. Make a scatterplot of the residuals against the speed (put residuals on the vertical axis).  Remember, the residuals are calculated by the formula 
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 (observed y from the data minus predicted y from the regression line equation).  In the titles tab, put “Residual plot for Exercise 2.58”.  Include a regression line.

6. Double-click on the chart to bring up the chart editor.  Double click on the equation (regression of residuals on speed) and make the equation not display (use the Options dialog to remove the label).  Close the chart editor by clicking to the far right of the output viewer.  You should see a horizontal line at level zero with no label.  Paste a copy (copy objects) of the residual plot into your Word document.

7. If you only wanted the coefficients (intercept and slope) of the regression line, you would use the Analyze menu.  Try this:  Analyze > Regression > Linear.  Put Fuel Used into the Dependent (response) variable slot.  Put Speed into the Independent (explanatory) variable slot.  Click OK.  Paste the Coefficients table into your Word document.  

8. If you only wanted the correlation (r), you would also use the Analyze menu.  As we did in Lab 3, use Analyze > Correlate > Bivariate to generate the Correlations table.  Paste a copy into your Word document.
9. Questions for you to answer about exercise 2.58:

· Look at the first scatterplot.  
What is the form of the association in the scatterplot?  __________
What is the intercept of the regression line?  __________  
What is the slope of the regression line?  __________
What units belong to the slope number?  __________
What proportion of the variation in the fuel consumption data is explained by the regression on speed?  __________
Is it reasonable to use the regression equation to predict y from x for these data?  ________ Explain:

· Look at the Coefficients table (from the regression analysis).  Which column of the table gives the coefficients for the regression line equation? __________
· Look at the Correlations table.  What is the correlation between speed and fuel consumption in this example?  __________  
· Look at the residual plot.  Notice that the residuals show the same pattern about the horizontal line at y = 0 as the data points show about the regression in the first scatterplot.  If the regression line is a reasonable model for the data, the pattern in the residual plot will be an unstructured horizontal band centered at zero.  It should look random.  What “structure” do you see in this residual plot (one more warning not to use a regression line for these data)?  

10. This second example is a situation where regression is perhaps applicable (you decide).  A study of nutrition in developing countries collected data from the Egyptian village of Nahya. The mean weights (in kilograms) for 170 infants in Nahya who were weighed each month during their first year of life are contained in the data file for exercise 2.59 (EX 2.59).  Open the data file from my website.
11. Generate a scatterplot, including the regression line, for mean weight versus age (make age the explanatory variable).  

12. Generate a residual plot, a Coefficients table, and a Correlations table.
13. Paste both plots, the Coefficients table, and the Correlations table into your Word document.  

14. Answer the following questions about exercise 2.59.

· Look at the first scatterplot (mean weight versus age).  
What is the form of the association in the scatterplot?  __________
What is the intercept of the regression line?  __________  
What is the slope of the regression line?  __________
What units belong to the slope number?  __________
Write a sentence interpreting the slope number in the context of exercise 2.59:
What proportion of the variation in the mean weight data is explained by the regression on age?  __________
Is it reasonable to use the regression equation to predict y from x for these data?  ________ Explain:
· Look at the Correlations table.  What is the correlation between x and y in this example?  __________  
· Look at the residual plot.  Is it unstructured and random?  Or, do you see a pattern?  
· What do you conclude about using linear regression to predict mean weight from age in this example?
SAVE YOUR WORD DOCUMENT TO YOUR FOLDER ON THE HARD DRIVE AND TO YOUR FLOPPY, CD, ETC. 
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