
Linear Regression
Two points define a live

,
but how do you pass

a line through more than two points ? By minimizing

the sum of squares of
distances from the

points to the live.

(i ,ti) y= mx
+b

⑨

di *

·

(xi , mxi+b)

Instead of taking the regular
distance

from a point (xi , %i)
to the live yeuxtb,

we will consider the
vertical distance di.

di = y; - (mxi
+b)

For N given points ,
the sum of squares

of vertical distances will be

error = [di2= /gi-fuxitbi]i i= 1



We are trying to find a live
that will

minimize this error , i.e., we
are trying

to minimize this expression with respect to

m and b .

Call

f(m ,b) = error=di-i-

If Ef = 0 , the
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=> i - mX
-
b = 0

=> b =i - mX .
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to sum up ; five the points

(x
,,
ye) . -- , (xn , yu)

the regression live is y =mx+
b

where b =i -mx

and m=
Ex.: Let's find the correlation coefficient and

regression line of

[(-3 , 1) , (-2,0 , (1,%, 10,-1) , (2,-1) , (2,
-3)3

.

Exis = 3-3,2,1 ,0, 1,23
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r=
y=0.

m= -0
.
6857

and b = j -mx = - E -() .(2)

==E- E =-1-1 .

009

=> regression live is

y
=- 0.6857x - 1 .

0095



C#servation:letMERwith mo.the
& 1
if m>0

r= - 1 if MCC

Proof :
-
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