Dr.Bashar A. Al-Talib Regression Analysis Lecture (°): Var and Covariance of Regression Parameters

Lecture (°): Variance and Covariance of Regression Parameters

. Variance of the Intercept B,

. =Y-BX
V(p) = V(T - B.X)
=V(Y) + V(-XB\) + Ycov(Y,—XB)

V@ =V (5 2 )

=V(-Y oY+ oY)

Al \ \ \
= FV(Y\) + FV(YY) + ...+ FV(Yn) = ZFV(Y)
This is because the variance is homogeneous.
Where V(Y,) = V(Yy) = --- = V(Y,) = 6"
n

==V & =26

n

= V() = V(¥) + () V(B:) - Xcov (¥, )
=24+ (®) & - Keov(T, B)
Now cov(¥, B) =7
leta=a\yy+aryy + o4 apyn = 2a; Vi
Andc=cyy+cryv+ o+ Cuyn = 2 GYi
We have y; uncorrected with ;. i # irand V(Y,) = V(Yy) = -+ = V(Y,) = &’

cov (a,¢) = ay o\v(yy) + ay cvv(yy) + ...+ a, c,v(y,) = (ay ¢y +ay ¢y + -+ ap )6’

=(Zaici)a

_ \ )
Y= Z—Yi—>ai=—
n n
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cov(a,c) = cov(Y,B) = (Z a; Ci) A

_ Y X, —X
o) = (3 5 )
XX

=" |5 B =X = i

Y Y Y Y
. V(B ) AN S PR el DU Y X{—nX +nX 5"
) N Syx NSyx nSyx

. X{
@)= [E| o

nSyy
. Variance of average response Y|,
V(Y) =v[y + G\(X. — X)]

V(Y.) =Vv® + V[ B(X. =X)] + Yeov[y, B\ (X. —X)] Sero

—v@ + (X. =X) V(B,) + Y(X. =X )Cov(F7,B)

_3 I\ L &
=—+(X. =X) X o
_ [L+ (X.-X) l
n Sxx
. Covariance Between Mean and Intercept Parameter COV( ? ) BO)

Cov(?, B) = Cov(?,? — XG,)
cov(A,B —aD) = cov(A,B) —a cov(A, D)
=cov(y,y) — X cov(y, B\)

— V@) - Ae= v =L

AY
o
n
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¢, Covariance Between Regression Parameter and Intercept Parameter

COV( 31 ;Eo)
Cov( G\,G.) = cov( B ,?—iﬁx)
= Cov(?,ﬁx) —XCOV( Gw,G\)

= ia— XV(B) = —-XT

SXX

Example (V): The following data represents the quantity supplied (Y) of a certain commodity
and the price of one unit of it (X). Find the following:

a) Calculate the equation of the regression line Y/X
b) Find the expected value of the variable Y if you know that X=)\
c) Verify each of the following:

\.Zei=~

Y. The sum of the weighted residuals with corresponding X; values equals

zero

. The sum of the weighted residuals with corresponding Y; values equals
the sum of the squares of the errors.

. The sum of the weighted residuals with corresponding Y* values equals
zero

Y=Y

. The standard deviation of the regression Y/X

Solution:

=

X;V; | X% Y% Y; ei=Y, - Y eiXj

1 3 q y,4avan Y,eY 06 Y,v 60N
R \ Y,ua¢ YAt ) e,Tvva
¢y A\ ¢ 9 o,Ye419 A WA A,AEENA
S ¢ Yo Y, ¢4 -Y, ¢4 SV, vaY
9. Yoo A A, YYAA YUY Y,V Y
o1 ¢9 1¢ T,Y¢) y,Ydae14 YY,oV)

vv#t.‘ ....\z. _....\/z.
) . = . =

o Sy _ EXDEY)
Br=gt oSy = ) XY e

SXX

_yra - VD

=Y¢o
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B. = 0.0 — + AL£3(TVTTY) = + YAIA
Y, = . YAA 4 L AE£4(X)
Y, = . YAIA 4 c A££9(1)) = 9. 0AYY

o=

ey
Y, 1994
-4,Y40.4
A,VAYYY
Ve eeYe
Y,YAYoOV
1Y,Y¢14

_~.~~~WE v

SSe = Syy — P1Sxy
Y
v (XY

n
)"
= YYQ _( )
3
~ SSe = £V.0 — v A££4(TE.0) = VA YO

= ¢V,0

Or from the tables Y e;y; = SSe = Y e';

Ye;Yi =" clear from the table

. Ty
XY = — =200

n T

Y
\Z FY v
_EY e
n 1

SSe YA Yo

V(?i) =22 = = £ 0A then s(?i) =+toA =Y ¢

n—Y Ny
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Example (Y): if you know that Z(Yi — ?)(Xi — i) =)&) S = X)"
ZYYi=v°,i=Y\ s ?:Y‘Y

Find the equation of the regression line for this information and then verify that the point
X; = ° lie on the regression line

Note: If the equation properties are required to be applied, we must take at least four places
after the comma.

Example (¥): If you have the following data (information):
n=)),Y=Y: X= i,ZXf ="YX Y = ‘WnZYf = £As
Find the following:

V. Variance and standard deviation of 3, and f3.
. Variance of Y

Y. Covariance cov (B, B.)
. Variance of mean response Y. when X. = Y
. Response when X, = Yand v
. Plot the equation of the regression line

Solution :

Ay
Syy — B\Sxx
6" _Yyy

n—>y

Y X; XY (£9)(YY)
Sxy:ZXiYi_T:“'_ \ = ¢

\

Where ) X; = nx = V1 (¢) = ¢¢

Zyi:ny: V(Y =YY,

Y

XX

A

(£9)"
\ =i

\

= tAve —

YY)
SARD AN
V)

~

B.=Y—-PB:X=Y: —(0.IV)(¢) =0.¥41
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Y =10 4 V(X))

e = 00V

= YayY
VY — Y

LAY
e

‘n Y4 vy
S'(By) =—; = Yoy

2S(By) =Vhaer =)y

Y
ey _ o~ [ZxAr X | _ ARAI .
s"(B.)=¢ —]-o‘ [__ X = rary [ +o| = vy

nSyx n Sxx R

~S(B.)=VrY.Y =114

3 6" ravy ¢ on
= —_—= = o

S(y) = VF.oT = 1 AATVE = ) AAY

AY

- 57 _ X V() = —t(.er) = —t¢
SXX

X. =Y

V(X X)Y Oy =)
PSSR TR B ST
’ n+ Sxx ‘ ' ln+ Y

Y, = 10.Y14 4 VI(Y) = Yvae

Y, =)oY I VT(Y) = YY.oYA
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