
 

fechtre3osmplelmearRegressrorideais

Gnen two RV's X and Y we assure
a linear relationship

we assume Y pot B X the
error term E EI o

p r Bo are called the regressor coeffrnehts

Ely E potB Xtc ftp.ECX

suppose we dare a setof observations Ex y Cxnyall
want to determine Po B the regression coeffrnects

we plot the ports Cx y xn yn t
x

I y pot Px
error

Kii yi Yi Botfixitei
groom

write ei Yi Bix Bo



E et EE Hi Biti poof

Gauss least squares best frt
FCpo Bi EE ly i Pixie pot

is a function of Po B to choose Bo Pc that
mommy this function

this is an exercise in calculus wait o JI
TB

this comes two linear equations on two unknowns
so we can always solve
the solutions are called To and I the least

squares estimates

Generalsolutron fexercose m hear algebakale

B IE i nxySxyE.xEnx2 S xx

Bo if fix
where I Ty me the sapele averages
least squares regression lets us predict valuesof
IX Y not in on data



Ex Consider the data
1,4 12,5 13,3 14,8 DS

For computational reasons it B useful toorganize
the data onto a chart as follows
i xi yi xiyi Xi
I I 2 2 I
2 Z G 10 4

3 3 3 9944 8 32 16

5 5 7 35 25

sum 15 25 88 55
mean 3 S

5
TB E xiyi 555 88 5 3 s

Ee xi 552 SS 565
13
To 1.3

y fix 5 i Dfs I

So in this case the Ime of beef frfr B

y f Dt 1 3 x



So if someone asked what the value of y
would be if x 6 then you couldestimate

y 1 It 1.316 8.9

moreonerror

we assume we have a selraf posits
Ex yD Cainyuks

r n
suppose y Bot Axe is the leastsquares best frt

n
for each i we have Fyi Bo t p Xi
ei the error is then ei Yi Ji
we assure that the ei's are realizationsof
a random variable 8 with ECE 0

issue two different scruples can gone the same

regression x

x

g t x

X VS x
x x I
small error bry error

small Varco big VarCE



so we want to estimate Var E oh
we use the unbiased eattrator

on SSE
sum ofsquares error

SSE E e II yi Iif
This is usually a pain to compute
Short cut

SSE Sst SSRy
total sum of Regression sumof
squares squares

SST syy Ee ye ng
cud

Ssp Be sexy P Izxigi nity
ixiyix.FI

I I 2 2 I
2 Z G 10 4
3 3 3 9944 8 32 16

5 5 7 35 25

sum 15 25 88 55
mean 3 S



SST I t s t It 82 72 s 65
IS l 53 26

Ssr B Sxy 4 3 88 S G s

16 9

so SSE 26 16.9 9


