LAB 9: Correlation and Regression
Before you begin this lab, make sure that the Analysis ToolPak Add-in feature is loaded on your computer.

· To do this click on the Data button in Excel and look for Data Analysis on the far right hand side of your screen.  If the Data Analysis feature is not shown, ask your instructor for help.

Purpose:  In this lab, we will use Excel to test for a linear relationship between two quantitative variables.  If a linear relationship exists, we will use Excel to make a prediction about a dependent variable.
How to test for Correlation
To begin looking for correlation, we can find the linear correlation coefficient (r) or create a scatterplot.
In order to use Excel to find r, we will need to use the following steps.
1. Click on the website address and type in http://www.wright.edu/cosm/departments/math/resources/student/stt160lab.html.

2. Under Lab 9 Files, click on CORRELATIONDATA.XLS to open the dataset.

3. In the File Download dialog box click on Save.

4. When the Save As dialog box opens, click Save.    Close the Download dialog box.  (The default save location will be the lab computer’s hard drive.  Your file will be automatically deleted once the lab computer is restarted.  To keep your work, we recommend that you save your file to a flash drive or Skydrive through your RaiderMail.)
5. To open Excel, click on the Start Menu, Productivity Apps, Office 2010 and Excel 2010.

6. Open the data set CORRELATIONDATA.XLS which was saved on your lab computers hard drive by going to the File Tab and selecting Open.  In the Open dialog box, find the CORRELATIONDATA.XLS file and double click on the CORRELATIONDATA.XLS file. 

7. In cell C1, type “r=”, and then click on D1.  Click on Formulas on the ribbon.  Then click on More Functions, Statistical, CORREL.
8. In the CORREL dialog box, for Array1, type in the range of cells where the data you want to use on your horizontal axis (x) is stored.  For this example, we use “B2:B41”.  For Array2, type in the range of cells where the data you want to use on your vertical axis (y) is stored.  For this example, we use “A2:A41”.  Click OK.  The correlation result is placed in D1.
In order to use Excel to create a scatterplot, we will need to use the following steps.

1. Highlight the data that you would like to use in creating a scatterplot.  For this example, highlight BMI and Height columns.  (Do not select the variable names.)
2. Click Insert on the ribbon.  Click on Scatter and click on the scatterplot in the upper left corner (Scatter With Only Markers).
3. You will need to make modifications to your scatterplot.

a) Click on your scatterplot and then choose Layout from the ribbon.  Click on Axis Titles to assign a title to the horizontal and vertical axis.

b) Double click on the title and change to “Height Vs BMI”.

c) Click on the Legend box and click the Delete button.
4. Save your worksheet.
Use your results to answer the following questions.
1. What is the predictor variable, x, (in words)?

2. What is the response variable, y, (in words)?

3. How did you determine which variable was the predictor and which was the response?

4. What is the value of the linear correlation coefficient?  Use this value to comment on whether or not you think a linear relationship exists between height and BMI. 
5. Use the scatterplot to comment on whether or not you think a linear relationship exists between height and BMI.

How to Perform a Regression Analysis
We will use Excel to perform a simple linear regression analysis, i.e. we will fit a straight line to the data and then test for a nonzero population correlation coefficient, indicating a linear relation exists.

We will need to use the following steps.

1. Make sure the CORRELATIONDATA.xls is still open. 
2. Click on Data on the ribbon, click on Data Analysis and select Regression from the dialog box.  Click OK.
3. In the dialog box, you will enter in cell addresses.  (The cell addresses assume that you entered your x value label in cell A1, and your x values (heights) in cells A2:A41.  Your y value label in cell B1, and your y values (BMI) are in cells B2:B41.  If your data is entered in other cells, you should make appropriate adjustments.)
4. For Input Y Range, type in B1:B41 (which includes the column label) and for Input X Range, type in A1:A41.  Check the Labels box.

5. Click on Output Range and type in a cell address of where you would like your information to be placed, such as D25.  Click OK.  A Summary Output table will be placed on your worksheet, with the upper left corner beginning at D25.
6. You will need to make modifications to your table.  You will need to resize the columns to see all the information provided.  To do this, while the table is still highlighted, you can click on Home on the ribbon.  In the cell section click on Format and then click on AutoFit Column Width.
7. We can get certain information from this table.  The Multiple R represents the linear correlation coefficient (without regard to sign – if b1 is negative, then you must make Multiple R negative also).  R Squared represents the coefficient of determination (r2).  b0 (y-intercept of the best-fit line) is found by looking at the intersection of Intercept and Coefficients.  The value of b1 (slope of the best-fit line) is found by looking at the intersection of X Variable (Height) and Coefficients.

8. Save and print a copy of your worksheet with the data, scatterplot, and the Summary Output table.   (Remember to make the information on the worksheet fit on one page.)
Use your results to answer the following questions.
1. Use the information in the table to write the equation of the best-fit line for this data.  Explain what each symbol or number in the equation represents.
2. Would you use the equation to predict values of y given values of x?  If yes, predict the BMI for a woman who is 5 feet 4 inches tall.  If no, explain why a prediction should not be made.

Be sure to include the following in your lab report:

A. Cover sheet with a summary of the lab you did. It should be one to two paragraphs.

B. Answer all the questions stated above on the answer sheets provided to get full credit.

C. Attach the worksheet that you were asked to print that includes the data, scatterplot and Summary Output table.
