Math 217





Name: ______________________
DUE:  Tuesday 9/27/05
Lab 3:  Scatterplots and correlation
The long list of instructions below may look intimidating.  In fact, it’s easy to use SPSS to create scatterplots with regression lines and to calculate correlation coefficients (r).
1. Create a folder in My Documents to hold your SPSS work (you may have already done this).  Label it with your own name.
2. Use the Start menu (lower left corner of desktop) to start SPSS with a blank data editor.  Minimize the data editor window.

3. Start Internet Explorer.  Point your browser to my vault site:  
http://vault.hanover.edu/~wahl
4. Click the link for Math 217.  Notice that most course handouts are now available at this location.
5. Click the link for exercise 2.6 (EX 2.6).  You should get a “File Download” dialog; choose Open.  You should now be looking at the data from Table 1.8, which gives the city and highway gas mileages for minicompact and two-seater cars, model year 2001. [If this doesn’t work, you’ll have to open the following file on the CD which came with your textbook:  PCDataSets > SPSS > Ch01 > TA01_008.]  We expect a positive association between the city and highway mileages of a group of vehicles (why?).
6. In order to be able to change the data file, you have to save a copy to your folder.  Go to File > Save As…and save the data as EX2.6

7. Since the Honda Insight is so different from the other cars in this data file, omit it from the data.  In Data View, select row 10 of the data (CLICK ON THE 10) and use Edit > Cut to remove that row.

8. Go to Variable View and fix up the information about the variables (these exercise data files are directly off the CD provided with our textbook and usually need some spiffing up).  VARIABLE LABELS ARE IMPORTANT SINCE THEY WILL BE USED TO LABEL THE AXES IN YOUR PLOTS.
· On line 1, which concerns the first column of data, enter the label “Type of Car”.  
· On line 2, which concerns the second column of data, enter the label “City Gas Mileage (mpg)”.  Change Measure to “scale”.
· On line 3, which concerns the third column of data, enter the label “Highway Gas Mileage (mpg)”.  Change Measure to “scale”.

· Go back to Data View.

9. Save the data file to record these changes for posterity.
10. Make a scatterplot that shows the relationship between city and highway mileage, using city mileage as the explanatory variable.  Create a labeled scatterplot to incorporate the categorical variable “Type of Car.”  Here’s how.

· Use Graphs > Interactive > Scatterplot… to bring up the scatterplot dialog. 
· Drag the city mpg to the horizontal axis and the highway mpg to the vertical axis.

· To incorporate the third variable (whose categories will be represented by different colors), drag cartype to the field “Color.”  
· Use the “Titles” tab to delete any previously-defined titles or captions, and give your scatterplot a nice title, such as “Scatterplot for Exercise 2.6”.  

· 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.”  This will generate one regression line (ignoring the categorical variable).

· Click OK to finish the chart.  
· If there are features of the graph you’d like to change, double-click on it to bring up the chart editor.  Let me know if you have trouble achieving what you want.
· If the regression line does not display even though it was requested using the “Fit” tab, you may need to force SPSS to recognize the variables as scale.  Call back the scatterplot dialog (Graphs > Interactive > Scatterplot…).  Look at the variables on the two axes.  If either of them is not indicated by a ruler, right-click on it and change it to scale.  
11. Interpret the plot (write your answers on this sheet).  


(a)  What is the direction of the association between city and highway mileage?  _______ 
(b)  What is the form of the association?  ______________


(c)  Calculate the correlation coefficient (Analyze > Correlate > Bivariate…).  r = _____

(d)  How strong is the association? ___________________

(e)  Are there any outliers? _______________

(f)  What is the most important difference between the two types of cars (minicompact and two-seaters)?

12. Open a blank Word document.  In your SPSS output file, right-click on your scatterplot and choose Copy Objects.  Paste the scatterplot into your Word file.  Repeat the process to copy the correlation output and paste it into your Word file.  If you use Copy instead of Copy Objects the formatting will not be preserved; please use Copy Objects.  

13. Save your Word file as Lab 3 (include your name in the filename) in your folder on the hard-drive of your computer.  
14. Go back to http://vault.hanover.edu/~wahl and open the data file for exercise 2.9.  [If this doesn’t work, you’ll have to open the following file on the CD which came with your textbook:  PCDataSets > SPSS > Ch02 > TA02_004.]  The National Assessment of Education Progress (NAEP) assesses what students know in several subject areas based on large representative samples.  The data in this file report some findings of the NAEP year 2000 Mathematics Assessment for fourth graders in the 40 states that participated.  For each state we have the mean NAEP math score (out of 500) and also the percent of students who were at least “proficient” in the sense of being able to use math skills to solve real-world problems.  Nationally, about 25% of students are “proficient” by NAEP’s standards.  We expect that average performance and percent of proficient performers will be strongly related (why?).
15. Go to File > Save As…and save the data as EX2.9

16. Go to Variable View and fix what needs to be fixed.  Each variable should have a reasonable name, an excellent label, and should be listed as a “scale” variable if it is quantitative.  Note:  The four columns of data, from left to right, are as follows:  State; Mean NAEP Score; Percent proficient; Percent poverty.  Save to record these changes in the data file.

17. Make a scatterplot, using mean NAEP score as the explanatory variable and percent proficient as the response variable.  

18. Interpret the scatterplot.  


(a)  What is the direction of the association between mean NAEP score and percent proficient?  _______ 



(b)  What is the form of the association?  ______________


(c)  Calculate the correlation coefficient (Analyze > Correlate > Bivariate…).  r = _____


(d)  How strong is the association? ___________________


(e)  Are there any outliers? _______________


(f)  Indiana’s data are mean NAEP score = 234, percent proficient = 31.  The other state with mean = 234 is Connecticut, with percent proficient = 32.  Double-click on the chart to bring up the chart editor, select the point for Indiana, and give it a different symbol so it stands out.  How does Indiana compare with the other states in this file?

19. Use Copy Objects to paste the scatterplot and correlation table to your Word document.  
20. Go back to my vault site and open the data file for exercise 2.10.    [If this doesn’t work, you’ll have to open the following file on the CD which came with your textbook:  PCDataSets > SPSS > Ch02 > EX02_010.]  The question is as follows:  How does the fuel consumption of a car change as its speed increases?  The file contains data for a British Ford Escort.  Speed is measured in km/hr, and fuel consumption is measured in liters per 100 km.  
21. Go to File > Save As…and save the data as EX2.10

22. Go to Variable View and fix what needs to be fixed.  Each variable should have a reasonable name, an excellent label, and should be listed as a “scale” variable if it is quantitative. 
23. Make a scatterplot, using speed as the explanatory variable.  Don’t include a fit line since this will be a non-linear relationship.

(a)  Describe the form of the relationship between speed and fuel consumption.  In what way is it not linear?


(b) It does not make sense to describe these two variables as either positively associated or negatively associated.  Why not?


(c)  It does not make sense to use correlation (r) to measure the strength and degree of the relationship.  Why not?


(d)  Instead of using r, just look at the plot.  Do you see a strong association between speed and fuel consumption (close fit to a clear pattern), or a weak association?
24. Use Copy Objects to paste the scatterplot to your Word document.  
Save your Word document (Lab 3) to your computer’s hard drive (computer number ____ ) and to your diskette or CD etc.  It should contain 3 scatterplots and 2 correlation tables.  This lab is due Tuesday 9/27/05.
