Understanding the Least Squares Regression Line 

[image: image1.wmf]
1. 
Looking at the picture above, which came first, the data (p1, p2, and p3) or the Least Squares Regression Line (LSR line)?

2.
Will the LSR Line usually contain the data?

3.
On the plot above mark the residuals r1, r2, and r3 .  Which are negative?

4.
Why not minimize the sum of the residuals to find the LSR line?

5.
State in full The Least Squares Principle, i.e. the defining rule for computing the LSR line.

6.
When finding a LSR Line, what is "squared" and what is "least"?

Calculating the Least Squares Line by Hand

All Algebra II students know enough algebra to determine the Least Squares Regression Line by hand for a set of data if they are given the following theorem:

The Least Squares Regression Line for a set of data passes through the point 
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[image: image3.wmf] is the average of the first coordinates of the data points and 
[image: image4.wmf] is the average of the second coordinates of the data points

Your Task

Without using a calculator, determine the exact equation for the Least Squares Regression Line (LSR Line) for the data: (1,2), (2,3), (5,7), (8,8) .

The Method

1. a.  Using the theorem above, state a point that must lie on the LSR line. 

    b.  Separate page 4 and then place and label the point on the plot provided.

2.
Draw your best guess of the LSR line on the plot provided.  This is just a freehand line.  Do no computations.  Remember, the model is unlikely to contain any of the data.

3. 
Assume the unknown slope of this line is m.  In slope-intercept form, determine the equation of your guess for the LSR line in terms of m and x.

4.
Draw the residuals for each of the four data points on the plot provided.

5.
State each residual in terms of m.

6.
Determine and simplify the sum of the squares of the residuals.

7.  Determine the value of m for which the sum of the squares of the residuals is at a minimum.

8.
Determine the equation of the LSR line.

9.
Confirm your answer by using a calculator to determine the LSR line.
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