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Proof:
V (8)=V (Y -5X)

=V (7 +(-X)4)
Inserting the variance of the brackets on the right side, we get:

V (By) =V (V) +2cov(Y, (-X)B)+X ¥ (B)
First: V(y)

Proof:

2V (11 1
y = =l =Y, +=Y,++=Y,
n n n n

1 1 1
ZFV (yl)+FV (y2)+"'+FV (¥n)

- (y))
n

=V (y:)

Second: cov( ¥, (=X)f;)

Proof:

cov(y, (X)) =(-X)cov(Y, )
a=ay,+ay,+..+tay,
C=Cy,+CYy,+..+C Y,

cov(a,c) =ac, Cov(y,, y,)+a,,cov(y,,y,)+..+a,c, cov(y,,y,)
:a1C1V (y1)+aZC2V (y2)+"'+ancnv (yn)

We have V(y) =V (y2) =...= V() = V(i)

cov(a,c) = (ac,+aL,+..+a,c, )V (y;)

=(ac, +agc, +..+ac, )6’
=Y (ac,) 6
i=1
Suppose: ¢ = B, a =7
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y:Zny :(ny1+_y2+ + yj
(eaea)
= S+ =+ Y,
n n n
1

.'.aiZH
and
2 _Sx_y_Z(xi—X)yi_(xl—X)y1+(xz—X)yz+ +(xn—)?)yn
TSy T —X?2 0 X0 —X)? 0 Xl — X)? X(x; — X)?
P e ST L (x, -X) j
RN S YIS S WA o,

A C .0
S0 € = Sy
cov(§,B1) = cov(a,c) =Y. (%%) 62
_ <1 Z(xi _X)> A2
== G

n  Sxx

cov(y,41) =0

Were Y(x; —X) =0

Third: X2V (8,)

Proof:

A2
o
Sxx

XV (B)=X"

52 5 1 X
V(Bo)—7+X EV(ﬁo)—U +g

V(Be) = 6 <SXX+nX2>

nSyy
Y X2 —nX?+ nX2>

nSyx

V(Bo) = 6 <
522X

nSXX

V(Bo) =
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11- Estimation of mean response variance
So: V()

Proof:

Taking the variance of both sides, we get:

v (YO) =V (}T"‘:Bl(xo_x_))
=V (V) +Cov(Y, B,(X o =X )+ (X, =X )V (B))

We have: cov(7,5;) =0

V (¥,) =V (y—)+0+(x —x‘ W (B)
We have: V(B;) = — and V(y) =

3|Q)
O

AZ '\2

+(X, —X)
n

V(Yo) =

XX

12-Covariance cov( 7y, Bo)

cov(¥, )
Proof:

By equation
cov(A,B —aD)=cov(A,B)—acov(A,D)

So:
cov(y, ﬂo ) = cov(

ov(

X_l?)

y.y-
y.¥)-X cov(y, )

We have cov(y,5,) =0
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cov(¥, ) =cov(y,y) -0
cov(Y, 3, ) = cov(y, )
~cov(Y, )=V (V)

~2
o

n

s.eoV(Y, ) =

13- Covariance cov( By, B1)

cov(f,, B,)

Proof:

COV(ﬁO ) 5'1 ) = COV(V - X_:Bl ) ﬂAl )

cov(f,, B,)=cov(¥, B) - X cov(B, )
cov(By, 3) =0-XV (4)

PR ~ O
COV(,BO,ﬁl):—X S
XX

Example:

The following data represents the independent variable (X) which represents the age
variable in years, and the dependent variable or response variable (y) which
represents blood pressure, for ten people who were randomly selected. The data are
shown in the table below:
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y? X XY, Yi <
12544 1225 3920 35 112 1
16384 1600 5120 40 128 2
16900 1444 4940 38 130 3
19044 1936 6072 44 138 4
24964 4487 10586 67 158 5
26244 4096 10368 64 162 6
19600 3481 8260 59 140 7
30625 4761 12075 69 175 8
15625 625 3125 25 125 9
20164 2500 7100 50 142 10

202094 26157 71566 491 1410 | gsaxall
Required:

1- Find the estimate of the regression parameters S, S,.

2- Find the equation of the simple regression line.

3- What is the expected value (predictive value) of the blood pressure of an 80-

year-old person.

4- Find the estimate of the population variance o2.
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5- Find the estimate of the variance of each of the 5, S,.

Sol:

1- We find the estimate of the regression parameters 4, S, as follows:

_ QXY
5 Su X0 XUy 2K T,
' Sxx Z(Xi_x )2 sz_(z:i)z

3 _SXy _ZXiYi—(ZXi)nM
| ===

C Sxx 2 Xi)?
XX ZXlZ _ -

71566 (491)1(01410)

By = =1.1396

(4912
26157 — ~—15

,éo = V_ﬁlx_

B, =141—(1.1396)(49.1)

A

/3, =85.043

2- We find the equation of the simple regression line.

Y, =85.043+1.1396x,

3- We find the expected value (predictive value) of blood pressure for an 80-year-
old person.

85.043+1.1396(80)
176.2

Yi
Yi

4- We find an estimate of the population variance 2.
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