14.8.5
Correlation and Regression with Excel

During this tutorial you will learn how to use Excel to investigate the association between two continuous variables and how to describe it graphically

     1
In this practical session you will analyse some bivariate data.  To enter the data:

File / Open  Merlin  (saved in the first Worksheet, 14.8.1)
We shall give each of the cases a salary, in £’000, and then see if this is associated with their age.

In this column B name the variable Salary, and type the following figures into one column:  (Work down these columns one after the other)

	38.1
	38.9
	23.2
	22.9
	19.8
	19.7
	15.6
	31.7
	17.3
	37.8

	18.7
	42.8
	19.6
	47.5
	31.3
	  8.5
	28.5
	14.1
	33.5
	32.9

	42.3
	60.1
	15.5
	15.8
	59.3
	15.9
	37.3
	20.3
	13.7
	  9.8

	25.9
	60.7
	20.7
	35.9
	33.8
	39.3
	32.9
	19.8
	  6.4
	15.2

	53.6
	75.2
	40.2
	25.3
	24.5
	14.5
	23.9
	28.2
	35.3
	  8.7

	37.6
	10.9
	28.5
	63.2
	32.0
	10.2
	  8.6
	25.3
	12.5
	38.4


The variables of interest in this practical session are the continuous variables Salary and Age. We shall investigate the relationship between the salaries earned by the employees of Merlin and their ages.

     2
Save revised worksheet as Merlin5
     3
Produce a Scatterplot  

Select the Chart wizard on the top tool bar. Select the XY (Scatter) and then the version without any lines. Next / Data range A4:B63 / Series in columns / Next / Chart title Salary v Age / Value (X) Axis Age / Next / Value (Y) Axis Salary (£'000) / Place as object in Sheet 1 / Finish. Right click on a gridline and select Clear.
(You may need to reposition and increase the height of the chart.)

· Examine the plot.  Does it suggest a linear relationship?


 . . . . . . . . . . . .

     4
Calculate the correlation coefficient.

Tools / Data analysis / Correlation  

Input range A3:B63 / Labels in first row.

· What is the value of the correlation coefficient?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· Given the critical value is 0.250 for a sample of 64 (Appendix D, Table 6), is it significant at 5%? . . . . . . .

     5
Find the regression equation:

Tools / Data analysis / Regression / Input Y range B4:B63/ Input X range A4:A63

The equation is not immediately apparent. You will find the values of 'a' and 'b' under 'coefficients'.

· What is the regression equation
            
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The last output was for the default setting. Excel can also calculate and store the fitted values and the residuals for each observation.

Tools / Data analysis / Regression / Input Y range B4:B63/ Input X range A4:A63

Add Residuals, Residual plots, Line fit plots and Normality plots.

This command has put the regression line through the data, the residuals and predicted values have been saved and also some residual plots produced. (You may need to separate out your plots and possibly change their vertical scales for easier interpretation.)

     6
Save this altered version of your file at this stage under a new name Merlin6

File / Save as Merlin6

     7
Investigate the graphs in the output: 

· Consider the fitted line plot: does the data seem a close fit to the line?     . . . . . . . . . . . 

· Consider the X Variable 1 residual plot: do the residuals seem to be random when plotted against X?                                                                 . . . . . . . . . . . 

· Consider the normal probability plot: are the residuals plotted on a straight line, indicating normality?                                                             . . . . . . . . . . . 

All are reasonable but none ideal.

     8
The residuals have rather large values so we shall analyse them.

Move your residuals next to the column containing the salaries.

Tools / Data analysis / Descriptive statistics / Input range (The range of cells holding your residuals and salaries.)

The mean is nearly zero but the standard deviation should be much smaller. This reflects the wide spread of the original data about the regression line.
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