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5- Weigh the errors with the corresponding predictive values.

That is,
ZYiei =0
Proof:

Y, =y + B, -X))
ei :(yi —()7+,B1(Xi _X_))
So

Y8 =2 (T + A =X = (T +A(x; =X)
Through the brackets, the second bracket is arranged as follows:

Ve =2 (T + A XN V)= A =X)
The brackets are multiplied together as follows:

Sye = (VY —V)-VAKX -X)+
B =Xy =V)=(B(x; =X )))

By inserting the sum into the parentheses, we get:

Sye =Y V) -VAY. (X, -X )+

ﬁlZ(Xi _X_)(yi _V)_ﬁlzz(xi _X_)Z

So, the result will be:

Syie =B (=X )y; =) =B (x; =X )?

Since
"'SXy :Zyi (Xi _X_)
" Sy ZZ(Xi -X)?
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So
Zyiei :BlSXy _:élzsxx

The above equation can be abbreviated as follows:

R A ~ Sy
Zyiei :ﬂlsXy —ﬂ1§—;8/({

ZYiei :ﬁlsXy _BlSXy
ZYiei =0

6- The estimated parameter g, is an unbiased estimate of the parameter g,.
So:
E(B) =4,

el3e 5

By entering the expectation into both sides, we get:

Proof:

E(A)= E{

X=Xy X —=X) (Bo + Brxi + &)
SN —X)? X(x; —X)?

Bo X = X)+ By X — X) x; + X(x; — X) e)
B Y (x; — X)?

B X = X)x + 2 — X) e)
B Y (x; — X)?

Where Syy = Y (x; — X) x;
Entering the sum and multiplying the e; over the bracket by the second term, we get:

_ ,Blsxx +2Xiei _X_zei)

SXX
We have )’ x;e; = Oand ), e; = 0, so:
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We have ) x;e; = 0, and )} e; = 0So:
_BS%
Su”
~E(B)=5,
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7-The estimated parameter 3, is an unbiased estimate of the parameter g,.

That mean:
E(5) =5

Proof:

E(B)=E(V-AX)

{Z(ﬂwﬂlxi +ei)J_X-ﬂl

n
By inserting the sum into the parentheses, we get:

=[nﬂo+ﬂ1zxi +Zei)J_x_,B

n

By 2K 28
—/n/+ﬂ1 . X p
=Pyt X +0-pX

~E(B)= 5,

Estimate population variance o?:

SSe =Error Sum of Squares
=Residual Sum of squares
The population variance can be estimated by the sum of squared errors as follows:

SSe=>el=>(y; V)

We have y, = 3, + 8x,and 4, =y - X so:
SSe =" (y, (¥ - AX)+5x,))
Simplifying the above equation we get:
sSe =Y ((y ~ V) +AX = Bx))’

By factoring out 3; we get:
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SSe = ((y; V) -Ax; —X))’

Open the bracket with the square:

SSe = (¥, —¥)’ —2B,(x; =X )y, =)+ B (x; =X )?)

By inserting the sum into the parentheses, we get:

SSe = (v, =)’ =282 (¢, =X )y, —¥)+ B Y. (x; =X’

We have: S, =3 (x;, =X)*,S,, =D (¥, V)% Sy, =2, (x; =X)(y, =¥)
SSe =S, —2fS,, + B’S

So:

SSe :Syy _ZBlSXy +ﬁlﬁlsxx

We have g = SXV

XX

. ~ S
SSe =Syy _ZﬂlsXy +ﬂl§%%

XX

SSe =S, —2f3S,, +BSy,
That is:
SSe=S,, —fS,,

The sum of squared errors (SSe) has (n-2) degrees of freedom because it requires
two degrees of estimation S, 5; to obtain y, . Thus:

G,\zzsz Sse =Syy _ﬂlSXy
v n—2 n-2

= MSe =V (y,) =

9- Estimating the variances of the regression coefficient 3, .

V (4)
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Proof:

Z(X X_)Yi _ (X, —X)
ﬁl )(_)2 _Z

Sxx D(x DX, =X)°
If we have

a=ay,+a,y,+..+a,y,
Taking the variance of both sides, we get:

V (@) =a’V (y,)+aV (y,)+..+a’V (y,)
We have V(y,) =V (y2) =...= V() =V (), s0

We have V(y;,) = V(y2) =...= V(y) = V(y;) so:
V@)=V (y,)@ +al+..+a%)

V@)=YV ()
Thus:

V (B)= Z[Z(X -X) sz (¥:)
v (3)- Z[ X)jV(yi)

XX

XY
vy ==Xy (g
vwl)—s/ 5

oV (131) = S

10-Estimating the variances of the regression coefficient 5,

So: V(B,)
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