The LSR Model by Hand

What is a residual for a data point?

residual = (observed y-value) – (the predicted y-value)
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	X
	Y
	Predicted Value
	Residual

	1
	2
	
	

	2
	5
	
	

	3
	4
	
	

	4
	7
	
	


· What do you notice about the residuals?

What is the Least Squares Criterion?

· The LSR Model is the linear model that minimizes the sum of the squared residuals.

Calculating The LSR Model by Hand

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

The Least Squares Model for a set of data (x1,y1), (x2,y2),..., (xn,yn) passes through the point (xa,ya) where xa is the average of the xi's and ya is the average of the yi's.

Your Task:

Without using a calculator, determine the exact equation for the Least Squares Regression Model (LSRM) for (1,2), (2,3), (5,7), & (8,8) by completing the following steps:

1.
Using the theorem above, determine a point that must lie on the LSRM.  Place the point on the plot provided on the next page.  

2.
Just estimating, draw a rough guess of the LSRM on the plot provided. 

3.  Assume the unknown slope of this line is m.  In slope-intercept form, determine the equation of your guess for the LSRM in terms of m and x.
4.
Draw the residuals for each of the four data points on the plot provided.

5.
In terms of m, determine each residual.

	x
	y-observed
	y-predicted
	residual
	residual2

	1
	2
	5-3m
	3m-3
	Answer: 9m2-18m+9

	2
	3
	
	
	

	5
	7
	
	
	

	8
	8
	
	
	


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 LSRM. 




9.
Confirm your answer by using a calculator to determine the LSRM.
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Answer Key:

1.
(4,5)    

3.
y –5 = m(x – 4); y=mx + (5-4m)
5.


	x
	y
	y-hat
	residual
	residual2

	1
	2
	5-3m
	3m-3
	9m2-18m+9

	2
	3
	5-2m
	2m-2
	4m2-8m+4

	5
	7
	5+m
	-m+2
	m2-4m+4

	8
	8
	4m+5
	–4m+3
	16m2-24m+9


6.
 sum residuals2 = 30m2 - 54m + 26    

7.
m= min(sum residuals2) = -b/(2a) = 54/60=0.9

8.
y = 0.9x + 1.4




� Adapted from Precalculus.  Crabtree, Eccles, Smith.  Scott, Foresman.





Note: For a fully generalized determination of the LSRM by Hand, see Contemporary Precalculus Through Applications. 2nd Edition. The North Carolina School of Science and Mathematics.  Everyday Learning Corporation. p 545-5.
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