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How TO DERIVE THE LEAST SQUARES ESTIMATES FOR @ AND b GIVEN
THE FOLLOWING BEGINNING POINT:

n

E =) (y; —ax; — b)*
i=1

Part I of The Derivation

Step 1 Take the partial derivative of E with respect to b.

oE
o > [=2(yi — azi — b))

i=1

Step 2 Set this equation equal to zero to find the estimate for b, or b.

Step 3 Divide by 2 and solve for nb
nb =33 (yi — ax;)

Step 4 Divide both sides by n.
h— DY )@

Step 5 And simplify and equation.
b=y —ax

Part II of The Derivation
Step 1 Take the partial derivative of E with respect to a.

?;j = [—22(y; — ax; — b))
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Step 2 Set this equation equal to zero to find the estimate for a, or a.
0 =30 (=22, + 2a(x;)* + 20z;).

Step 3 Divide by 2 and plug in our previous statement for b,
0= Z?ﬂ (—%yz‘ + &($¢)2 + 2y — dm,-y’c).

Step 4 Simplify by gathering the a.
0=X7,(a(x} = 22:) — 2y + 2;7)

Step 5 Separate a from the rest of the equation and simplify.
?:1 (miyi - ng) =a Z?:l@? - 5731’1)

Z?:I(xiyi) - Z?:l(-’ﬂz‘@)
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Step 6 Multiple both sides of the equation by one, but use o as your one

on the left side.
Ny LY — DT ), Y
nY x? — (3 ;)2

=a

In conclusion, after taking the partial derivatives with regards to a and b,
we obtain the following estimates:

NS XY — DT )Y
ny w2 — (X ;)2

a =

b=7—az
AND AFTER LOOKING AT THESE ESTIMATES AS OPPOSED TO THOSE
PRODUCED BY OTHER METHODS, IT HAS BEEN DETERMINED THAT THIS,

THE LEAST SQUARES METHOD, IS THE BEST WAY TO MINIMIZE ERROR,
THUS PRODUCING A LINE OF BEST FIT.



