Using Excel To Perform Linear Regression
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 From the output, the values you are interested in are shown and explained in bold below.  

In this class we will not use the other values that are output.

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	absolute value

 of r
	            You will need to assign the sign to the correlation coefficient

            according to whether the value of b is positive or negative 

	R Square
	value of r2
	
	
	
	
	
	
	

	Adjusted R Square
	0.685
	
	
	
	
	
	
	

	Standard Error
	value of Se
	
	
	
	
	
	
	

	Observations
	number of x-y pairs
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	df
	SS
	MS
	F
	Significance F
	
	

	Regression
	
	
	
	
	
	
	
	

	Residual
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95%
	Upper 95%

	Intercept
	value of a
	
	
	
	
	
	
	

	X Variable
	value of b
	
	t test statistic 
	p-value
	
	
	
	

	
	
	
	
	
	
	
	
	

	Underneath this the Excel will print a table of the predicted y values and the residual values 

(observed − expected: y − yhat) if you checked the appropriate boxes in the regression input window


	RESIDUAL OUTPUT
	
	

	Observation
	Predicted Y                  
	Residuals
	


The residual output shows observed y values y, predicted y values yhat, and the residuals y − yhat  

OUTLIERS:  An outlier is any data point for which the observed y data value is more than two standard errors away from the linear regression line.  Compare residuals  with +2(standard error) to find outliers. 
If the residual  is  < –2(standard error) or  > 2(standard error),  then the corresponding data point is an outlier.  If the residual is between  +2(standard error) then the corresponding data point is NOT an outlier.

If you checked the box for standardized residuals, an outlier is any data point having a standardized residual < –2 or > 2.  If the standardized residual is between +2 then the corresponding data point is not an outlier.

When you use Tools>Data Analysis Toolpak>Regression, if you check the box for the residual plot and the line fit plot, then the output will also contain a plot of the residuals and a scatterplot showing both the observed data values and the predicted values.  

After you print the scatterplot, the predicted values can be joined by hand using a ruler to show the least squares linear regression line.  

You will probably need to do some work to improve the quality of this graph. The graph may need to be stretched out to a larger size in order to clearly see the points, or you may need to rescale the data axes to more clearly see the data and eliminate empty space from the graph (double click on the labels for the axis and an axis format window will pop up that will allow you to do this).

You can also use Excel's Statistical Functions

to find the correlation coefficient, slope, and y-intercept

and to create the scatterplot

without using the data analysis toolpak add in:

To find correlation coefficient, use the function 
= correl (y data cell range , x data cell range)

To find slope of the least squares linear regression line, use the function

 

= slope (y data cell range , x data cell range)

To find y intercept of the least squares linear regression line, use the function




= intercept (y data cell range , x data cell range)

Make sure that the y data range comes first and the x data range comes second – 

otherwise your answers will be wrong.  

This is the opposite of the order in which your calculator requires the input.
This method will not give you the standard error, which you could find by 


calculating the predicted values


finding the residuals by subtracting predicted y values from the observed y values


squaring these differences


sum up all the squared differences


divide the sum of the squared differences by n – 2 


then taking the square root 

If you use Excel's Statistical Functions to find the correlation coefficient, slope, and y-intercept without using the data analysis toolpak add in,  you can use the Chart Wizard to create a scatterplot of the data.

This scatterplot will not show the least squares linear regression line or the predicted values.

You can draw the line in by hand on your printed output, by finding the predicted y values for two x values, plotting these two points, and using a ruler to draw a straight line through the two points.

Go to 


Tools>Data Analysis Toolpak>Regression.





The regression window is shown at right.  Enter the appropriate data ranges, and place output in a new worksheet because the output takes up a lot of space.  


The boxes that you should check are shown.





To perform linear regression using functions rather than the data analysis toolpak, 


see instructions on the next page.





Value of test statistic and p-value for 2-tailed hypothesis test of the correlation coefficient
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