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Y, =a+ BX +¢&

E(g)=0
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COV(W,Z)=

(Wj _E(W))(Zk _E(Z))P(Wi’zk)

COV(W,Z)=E(V)=E[(W-EW))(Z-E(2))]

COV(gi,gj)= E|:(5i —E(gi))(gi _E(‘gi))}

COV(s, ) = E[(gi -E(¢ ))<gj - E(gj ))} =E(s¢;)

COV(s,&;)=0

E(y,)=E(a+ X +&)
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E(y,)=E(a)+E(S%)+E(s)

E(Y;)=a+BX

Yi :E(Yi)+5i

Y, —E(yi):(05+ﬂxi +gi)—(05—|-ﬂxi):5i

V(Yi): E(yi _E(Yi))2 = E(giz)
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COV/(y.y;)=E(&g;)

COV(y,Y;)=COV(z,z,)=0
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b=« n'=1 + AL N 'El
.:1(X' ~X)X, |Z:1:(Xi ~X) % ;(X.—Y)X,
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Zn:(xi _Y)gi
b=,3+ i:l
Z(Xi _7) X
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_ COV(x,¢&,)
)



Equation 5.31:

Equation 5.32:

Equation 5.33:

Equation 5.34:

Equation 5.35:

bias=E(d)-o
i(xi—f)gi
E(b)=E| g+
iZl"(xi—i)xi
> (x-%)s
E(b)=E(B)+E| L&
;(xi—f)x

E(ky,)=k E(¥;)
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n > (E(x %)) = > (% ~%)E(z)
> (x=%X)x 2 (6 =%)x =
Equation 5.37:
Zn:(xi_y)gi
E(b)=E(B)+E| B——|=f+0=5
2 (% =%)x,
Equation 5.38:
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b= iil
Z(Xi_Y)Xi
_ n(><1—7) .+ n(x2—7) - n(xn—Y) n
Z(Xi - X)X, Z(Xi — X)X, Z(xi = X)X
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E(a)=(a+pX)-Xf=a

V(kyi ) = kZV(yi)

V(Zn: yij:iv(yi)‘inZCOV(yi,yj)

V@Vi}évwi)

V(Zi: Ky, j = ikiZV(Yi)



Equation 5.47:

b= (Xl_Y) V. + n(XZ_Y) Y+t n(Xn_Y)

YR Xx-R Y%

n
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V(b) = n(xii V(y,)+ (=% V(y,)+-+ n(Xn—_Y) V(y,)

n 2

Z(Xi - X)° Z(Xi -X)* > (%-X)

Equation 5.49:
V(b)=— o 2((xl—x)zjt(xz—x)2+ +(xn—x)2)
Z(Xi _Y)ZJ
- n A 2 2()9_7)2]
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V@ =o| 1sX
T (4 -%)?
i=1
Equation 5.52:
d— M_le y1+ n(Xz—_Y)-FZZ y2+...+ n(Xn—_X)+2n yn

> (- %) > (% -9’ > (% -’

Equation 5.53:

B =E(d)=E(b+c)=E(b)+E(c) = S+E(c)

Equation 5.54:

0= E[azn:zi +ﬂZn:zixi +Zn:zigiJ:aZn:zi +ﬂzn:zixi +Zn:ziE(gi)

Equation 5.55:

n

Zzi =0 and Zn:zixi =0
=1 i=1

Equation 5.56:

V(c) = V[Zn: Z,Y, j = Zi“ 22V(y,) = Uzi 72

ii=1
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V(d)=o2y| -0,
= Z(Xi _i)z

So-xF 3 (% -%)z
V(d)=oc®—= 5 +0'22 2’ +20° =

n

[Z (X; —Y)ZJ - ~ (% —X)*

i=1

: n S xz, X3z
V(d)=— o +0?) 7+ 207 =1
Z(XI _X)2 - Z(XI _7)2
i=1 i=1

V(d) = V(b)+V(c) > V(b)
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