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An application to linear regression
-

%""£d""*"*^"~""→""tY = a X t bwww.raua.w.a.iagyxand

- producing a line
' ' of best fit "

- navigating through values that fluctuate
" randomly

"
or

"

unpredictably
"

- making sense out of ' ' uncertainty
"

- maximising intrinsic value of data points
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Then
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Put
f = subspace of R

"

spanned by I
= { XI I de R }

= { Cx
,

x
,

- . .

,
H I HER }

,

the subspace of " constant " vectors
.

Thew

-/ { I } is a basis for f
-

Put
I = i±÷, = EE = CTn

,
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,

. . .

,
E )

.

Then #{ In } is an orthonormal basis for f
,

-



Observethat

< z ,
I > = sis ,

# It = Elz
, I )

n

= IT E y ;
i  =L

so that

< us ,
Is I = ( t.E.si ) In I

= ⇐E. si ) E
.

Hence I|projeg=5
where j = I §

,

Ji  = mean of
ya ,

. .

, yw .



Hence I|projeg=5
where j = I IE
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Similarly

I/project=I I
-

where Te= I E. ni = mean of 4 ,
. .  -

,
an

.

Note that

I .Ea@i-n
-

as expected ,
since

y z - projet , I ) = O
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The distance from an to of is
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Similarly ,
H z - projf y It = Sy

where

#/ so
'

= E. Cgi - 55
-

the sum of the squared deviations from the mean and

-Si is known as the variance of y , ,
. . .

, yn
.-
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Put

-IL= subspace of IR
"

spannedby E and z
-

so a basis for L is { In , E } f

assumingzisnotaeoustantveetor
It

g is
"

near
" I then

-I I I arent b I# I a
,

be IR

approximately
which would be evidence of a linear relationship
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How close is z to I ?

What is the ' ' nearest point
"

C vector ) in L to z ? ) r
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How well does the line fit ?
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How well does the line fit ?
#

i. e .
distance squared is
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" us

( s;÷)/s .

-
= E÷

is the proportion of the variation in y - values

" explained
"

by using a linear model
.

-The closer this proportion is to 1
,

the betterthelinefitsthedo.to
Put called the

|r=s÷M xHi
.

-
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#"\>°'"t↳">°£"i"°hi°h•T)we might regard the linear fit as reasonable
,asitilexplains.la/-leasthalfotlherariation


