Lecture 28: Application — Data Line of best fit

Given a data set D = {(x1,y1),(x2,¥2), ..., (Xn, ¥n)} find

the line of best fit y = apestX + bpest -

Let
1
(1 Xl\ 34!
X2 _ B a
A - ’ y - : y U= (b)
\1 X,,) Yn
so that
Y1 — (a + bX1)
y — Au = : PICTURE
vn — (a + bx,)

Goal: Minimize |y — Aul||.
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Let

W—{Au\u—(

d

2
b)GR}and

PICTURE

§cR? such that AS = proj,(y).

Then ||y — AS|| will be minimal if y — AS is perpendicular to W.

So we want
So we want
So we want

So we want

So we want

2 — (AtA)—lAty _ (abest)

if uc R? then (y— AS, Au)=0.
if uc R? then utAf(y — As) =0.
Aty — AAS = 0.

AtAT = Aly.

bbest

and the line of best fit is y = apest X + bpest -
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Example IP14 Follow the above procedure. Given the data set

D = {(~1,1),(1,1),(2,3)} then
1 —1 1
A=11 1 and y=1(1
1 2 3

Then

Uu
/\
wl\)

So the line of best fit is
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