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e'e=Y'Y-2B'X'Y+B'XXB — (E2ls82 =8F

=Y'Y—-2B'X'XB+B'XXB <«— Y=XB (AR

=Y'Y—-B'X'XB L= Y'Y -B'X'Y

Ab

(-

(2)3H Hl =2

Bl

B=X'X)"'X'y
= (X'X)"X'(XB + U)
= (X'X)"X'XB + (X'X)"X'U

=B+ (X'X)7'X'U



B-B= (X'X)"X'U

var(B) = E[(B - E(®))(B — EB))]
=E[(B~B)(B~B)]

= E[(X'X)"IX'UUX(X'X)"Y] «— =) =@)?

=X'X)"1X'EWUHXX'X)?!

= oZ(X'X)"1
S HAH =2 SA-BF=hte

[ Var(B,) COV(BlBZ) 600(31/;)3)
Var(g)_ Cov(ﬁzﬁﬂ Var(ﬁz) Cov(ﬁzﬁs)

Cov(ﬁkﬁl) COU(ﬂkﬁz) Cov(ﬂkﬁg)
= 62(X'X)"!

(variance—covariance matrix)

CO”(/?L[?k)_
C Ov(ﬁzﬁk)

Va?”.(ﬁk) |
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2.2 & H2=(coefficient of determination)
Y'Y= +e) ([ +e)
= (XB +e)'(XB +e)
= (B'X'+e")(XB + e)
=B'X'XB+B'X'e+e'XB+e'e X' XB=X'Y (EREUHA)
=B'X'XB+2B'X'e+eé'e
=B'X'XB+e'e+—+B'X'e=B'X'(Y-XB)= B'X'Y-X'XB)=0

¥ - .
#i; = duc to residual

_BX'XB ¥

R? = ch y=0 & [ SKF

Y,Y /ﬁl + rg:x!
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(Ol M —HI=)
e'le=Y'Y —B'X'XB

=1 1 2 3]

4 8 6 —4.25
— [-425 15 2] (8 18 11 [ 1.5‘

6 11 10 2

:w N = r—\:

=15 — 14.75

= 0.25

> ypy=t(y)%*%y
= YpYy
[.1]
[1,] 15
= bpxpxb=t(beta)®*%t (x)%*ux%*%beta
025 = bpxpxb

2= _——=10.25 [,1]
4 —3 ' [1,] 14.75
> epe=ypy-bpxpxb
= epe

[,1]

:0»
|

[1,] 0.25
= sigusg=epe/(n-3)
= s5igusq
[,1]
[1,] 0.25
=



2 B'X'XB—nY? 14.75-4(1.75)% 25

Y'Y —n¥2 15 —4(1.75)2

~Var(B) = o2(X'X)7 !

1475 —-35 =5
=(0.25)[ —35 1 1 ]

-5 1 2

3.6875 —-0.875 -1.25
=| —-0.875 0.25 0.25
—1.25 0.25 0.5

se(B) =

Vv3.6875
v0.25
V0.5

|

= = 0.909
2.75

= rsg<-{bpxpxb-n*mean(y) A2}/ (ypy-n*mean{y)A2)
= I5Q
[.1]

[1,] ©.9090909
=
= varcov=-0.25%xpxinv
= Varcov

[,1] [.2] [,3]
[1,] 3.6875 -0.875 -1.25
[2,] -0.8750 0.250 0.25
[3,] -1.2500 0.250 0.50
= se<-sqri{diag{varcov))
> 5@

[1] 1.9202864 0.5000000 0.7071068
=



