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The Least Squares Regression Line for a set of n points of the form (x;,y;) where i € {1,2,3,...} is of
the form y = max + b. The sum of the squares of the distances from the line to each individual point along
a vertical line, R(m,b), is expressed as

R(m,b) = (x1m +b—y1)? + (xom +b—y2)? + - + (xam + b — y,)*.
A partial derivative of R with respect to m is then

OR
— =2x1(xym +b—y1) + 2x2(xaom +b—ys) + - + 2z (xpym + b — yn),
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Similarly a partial derivative of R with respect to b is
OR
% =2(xym+b—y1) +2(xam+b—ya)+ -+ 2(x,m+b—yp),
aR n n
5 = 2m;xi +2nb—2;yi.
Setting both derivatives equal to 0 sets up a system of equations with two variables:
2mZx? +2b2xi - 2inyi =0
i=1 i=1 i=1
2mZx¢ + 2nb — ZZyi =0
i=1 i=1
Simplifying yields
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Using Cramer’s rule,
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This means the equation for a Least Squares Regression Line for a set of n points of the form (z;,y;)
where i € {1,2,3,...} is:

n n n

n n n n
2
=1 i=1  i=1 i=1 =1 i=1 i=1

a:—&—;

2 2
n E xj — E z; n E Ty — z;
i=1 i=1 1

=1 =

Y



