What is Linear Regression?
Name:  _______________________________________________________________________
Hour:  ______

I. Pre-Activity
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	1
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1. Enter the data into L1 and L2.  Press STAT then ENTER to enter x-values into L1 and y-values into L2.  (Figure 1)

2. After entering the data, press 2nd MODE to return to the home screen.
3. Perform a linear regression on the data.  Press STAT, arrow over to CALC, then choose 4:LinReg(ax+b).
4. Press 2nd 1 , 2nd 2 , VARS, then arrow over to Y-VARS, choose 1:Function, then choose 1:Y1.  See Figure 2 .
5. Record the linear regression equation below.
_____________________________________
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Figure 1
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Figure 2

II. Exploration
1. Open a new Cabri Jr. Document.  Press APPS then choose Cabri Jr.
2. Select Hide/Show from the F5 menu then arrow over to Axes to show the coordinate axes.

3. Arrow over to the origin.  When it is blinking press ALPHA.  This will allow you to move the origin.  Move the origin to the lower left corner.

4. Plot three points using the Point tool in the F2 menu.

5. Select Coord. & Eq. in the F5 menu then select each point to show the coordinates of each.

6. Then move each point until you have the three points from Section I plotted.  See Figure 3.

7. Draw an arbitrary line using the Line tool in the F2 menu by plotting two points that do not touch the three original points or the axes. See Figure 4.

8. Now we will draw the residuals.

a. Draw lines through each of the three points that are perpendicular to the x-axis.  Choose the Perp tool in the F3 menu.  

b. Move to a point until it is blinking.  Press Enter.  Then, move to the x-axis until it is blinking.  Then, press Enter.  See Figure 5.
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Figure 3
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Figure 4
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Figure 5

c. Repeat step b for each of the points.

d. Once you have drawn all three perpendicular lines, press Clear. See Figure 6.

e. Draw line segments from each point to the point of intersection between its perpendicular line and the original line.  Choose the Segment tool in the F2 menu. 

f. Move to select one of the three original points.  When it is blinking, press Enter.  Then, move to the point of intersection.  When both lines are blinking, press Enter.

g. Repeat step f for each of the points.

h. Once you have drawn all three segments, press Clear.  See Figure 7.

i. Hide the perpendicular lines so that only the segments show.  From Hide/Show in the F5 menu press the right arrow to choose Objects.  Press Enter.

j. Now move to one of the perpendicular lines (not the segment part).  When it is blinking, press Enter.  Move away from the line.  Only the segment should remain. 

k. Repeat step j for each of the perpendicular lines.

l. Once you have hidden all of the perpendicular lines press Clear.  See Figure 8.  These segments represent the residuals.

9. Now we will draw the square of each residual.
a. Choose Alph-Num in the F5 menu. Then press ALPHA.  Move the cursor to the lower right-hand part of the screen and press Enter.  Type 90 then press Enter.  Press Clear.  See Figure 9.

b. Select the Rotation tool in the F4 menu to rotate the residual 90° to make a square.
c. If the residual is below the line, begin with the top point.  If the residual is above the line, begin with the bottom point.  When it is blinking press Enter, then move to the line segment.  When it is blinking press Enter, then move to 90 When it is underlined, press Enter.  This should rotate the segment 90°.  Do this two more times to complete the square.  See Figures 10, 11, and 12.
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Figure 6
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Figure 7
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Figure 8
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Figure 9
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Figure 10
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Figure 11
d. Repeat step c for the other two residuals.  

e. When all of the squares are complete, press Clear.  See Figure 13.

f. Outline one of the squares by using the Quad tool in menu F2.  Select each its four vertices by pressing Enter when each point blinks.
g. Repeat step g for each square.  When finished, press Clear.

10. Now we will find the area of each of the three squares.

a. Arrow down to Measure in the F5 menu. Then arrow to the right, then down to Area and press Enter.

b. Move to one of the squares.  When it begins blinking, press Enter.  The area of the square should be displayed.  Press Clear once you have it placed where you want it.

c. Repeat step b for each square.  When all three areas are found, press Clear.  See Figure 14.
11. Find the sum of the three areas.  Choose Calculate under the F5 menu.

12. Move to one of the areas.  When it is underlined, press Enter.  It should begin to blink.  Move to each of the other areas and press Enter.  When all three are blinking, press the + and the sum of the areas should be displayed.  Move the sum to the top of the screen and press Enter.  Then, press Clear.  Move back to the sum.  When it is underlined press + so two decimal places are displayed.  See Figure 15.

13. From Hide/Show in the F5 menu choose Objects and hide the individual areas and 90°.  See Figure 16.

14. Now show the equation of the line by choosing Coord. & Eq. in the F5 menu.  Move to the line.  When it blinks, press Enter.  Move the equation below the sum and press Enter.  Then press Clear.  Move back to the equation.  When it is underlined press + to display two decimal places.  See Figure 17.

15. Move the line around by moving the two points defining the line up and down and left to right.  What happens to the sum of the areas when you do this?

16. Look back to the equation of the regression line in Part 1.

17. Move the line until the values for the slope and y-intercept are the same as the regression line.

18. What do you notice about the sum of squares?

III. Summary of Results
1. What can you conclude about the regression line with relation to the sum of the squares of the residuals?
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Figure 12
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Figure 13
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Figure 14
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Figure 15
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Figure 16
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Figure 17
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