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_ Cov(X,¥) _ 40} _,0x ) _144-0 144
Ox0y  OyOy Oy 0] From Eq. (ii) " Oy Oy Oy
But,  of =E(I?) - [ED]

611 = E[(4X + 9)] - [E@4X + 9 oy =EU?) - [EU)

i = E(16X2 + 81+ 72X) - [4E(X) + 92 =E[X+ Y7 -0

i = |6E(X?) + 81 + 72E(X) - 16[E(X)]* - 81 - 72E(X) = E(X?) + E(Y?) + 2E(XT)
[, = 16{E(X?) - [E(X)]*} =160% =25+ 144 = 169
ij , e oy =40y oy=13

i Substituting in Eq. (i), we get oF = E[(Y + 2]

i : Ox = E(Y?) + E(Z%) + 2E(YZ)

i Pxy =4——=1 - -

}'- 4oy =144 + 81 = 225

é ¥ EXAMPLE 5.68 X, Y and Z are uncorrelated random variables with 0 mean " G 13

t_i-, and SD 5, 12 and 9 respectively. If U =X+ YV and ¥ =Y + Z, find the Substituting in Eq. (ii), we get

Lf . correlation coefficient between U and V. [AU April "03) 144 144 48

I Solution Given:  E(X)=E(Y) = EZ) = 0 P=1ax15 195 65

-k E(U) = E) + E(1) = 0 -
(TS ad Epy=EN) +Ha =0 5.5 REGRESSION
] EUV)=E[X+ 1) (Y +2)]
[ §F - =EQXY+XZ+1?+7YZ) The term ‘regression’ literally means “stepping back towards the average’.
iy M = E(XY) + E(XZ) + E(Y?) + E(Y2) Regression analysis is a mathematical measure of the average relationship
0 'ﬁik . between two or more variables in terms of the original units of the data.
i * X, Y and Z are uncorrelated

1 Cov, I)=Cou(f, 2) = Covik, 2y =0 5.5.1 Line of Regression

1:. - So, E(XY) = E(X) E(Y) = 0 A

% and EXZ)=EYZ)=0 The line of regression is the line which gives the best estimate to the value of
E(UY) = E(Y?) 0] one variable for any specific value of the other variable. Thus the line of
' Given: Var(X) = SD? = 52 = 25, Var(Y) = 122 = 144, regression is the line of best fit and is obtained by the principle of least squares.
’ Var(Z) = 92 = 81 The regression equation of ¥ on X is obtained on minimizing the sum of the

: squares of the errors parallel to Y axis while the regression equation of X on
- Cov.V) = EQWV) - EU)E®V) (i) Y is obtained on minimizing the sum of the squares of the errors parallel to X
JVar(U)Vas(V) Oy Oy axis.
Var(X) = EX3) - [EXPR = S2=EX) -0 = E(X?) = 25 If lhg variables m a.bivar'iate distrib.ution are rela.tcd, Lhc:‘n tht? points in t.l:le
scatter diagram (which is a diagrammatic representation of bivariate data) will

Similarly, cluster round some curve called the curve of regression. If the curve is a
E(Y? =144 straight line, it is called the line of regression and said to be linear regression
and E(Z?) =81 between the variables, otherwise regression is said to be curvilinear.

From Eq. (i), E(UV) =144
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410 § Probability and Random Processes
5.5.2 Equations of Lines of Regression

The regression line of y on x is

§=p2(x-%)
= (x>

X

which is used to predict or estimate the value of y for any given x.
The coefficient of x in the regression line of y on x is the regression
coefficient of y on x and is denoted by
o
b, =p—=
yx a-x
The regression line of x on y is

= ag o
x=Tm gl y~F)
oy
which is used to predict or estimate the value of x for any given y.
The coefficient of y in the regression line of x on y is the regression
coefficient of x on y and is denoted by

g,
b
xypo.y

The correlation coefficient o in terms of the regression coefficients is

p=+[b_b

xy “yx

5.5.3 Properties of Correlation and Regression Coefficients

1. Correlation coefficient is the geometric mean between regression

coefficients, i.c.
p==t, /b,, by, .

2. The correlation coefficient cannot numerically exceed the arithmetic mean
between regression coefficient. )

3. If one of the regression coefficients is greater than unity, the other must
be less than unity numerically.

4. Regression coefficients are independent of the origin, but not scale.

5. The correlation coefficient and the two regression coefficients have the
same sign.

The regression coeflicients are obtained by the following expressions in
case of discrete values of X and Y:

Two-dimensional Random Variables ¢ 411

o, nEmy-(ENEY) _Ix-3)(y-7)

b}w= p_.v= 2 2 =2
o, nIx’—(Zx) I(x-X)

r b =p$=n2xy—(2x)(2y)=E(x-i)(y-}')

an » g,  nZy'-Cy)? X(y-y)

5.5.4 Angle between the Regression Lines

The angle between the regression lines is given by

1-p* 0.0,
p or+o,

tan 8=

Note:
(i) When r = £1, tan =0, i.e. 8= 0 or & In this case, the two lines

of regression coincide. When 9=%, the lines of regression are

perpendicular.

(i) Whenever the two lines intersect, there are two angles between them,
one acute angle and the other obtuse angle.

(iii) Both regression lines pass through the point (X, y) where X = mean
of x and ¥ = mean of y.

(iv) Regression curve of ¥ on X is y = E(Y/X = x)
and regression curve of X on Y is x = E(X/Y = y).

EXAMPLE 5.69 Calculate the correlation coefficient for the following heights
(in inches) of fathers X and their sons Y. [AU June 06, November ’07]

X 65 | 66 67 | 67 | 68 | 69 | 70 | 72
Y 67 | 68 65 | 68 | 72 | 72 | 69 | T1

Solution Method 1:

X PR S PN e g 55 .G r?

65 67 4355 4225 4489
66 68 4488 4356 4624
67 65 4355 4489 4225
67 68 4556 4489 4624
68 72 4896 4624 5184
69 72 4968 4761 5184
70 69 4830 4900 4761
72 7 5112 5184 5041

X)) =544 | Z(H =552 | TXY=37560 | EX2=37028 | IF*=33132
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412 § Probability and Random Processes

_ 544
Now, ¥ =—=68
8
552
I PPN
Y =73

XY =68 x 69 = 4692

o Low2 g2 = P7928 _ 4604 -2121
X" \n 8

o= Jrzyr 72 = [P8132_ 4761 22345
L n 8

Lovr %7 %x37560— 4692
n
= = =0.6030
L Oy 0Oy 2.121%2.345
Note: Correlation coefficient is independent of change of origin and scale,
ie.
rX, N)=rU, V)
where
U= X-a
T h
Ve Y-b
and wEE

Here a and b are some arbitrary constants and usually the mid-values of the
given data X and Y respectively.

Method 2:
BRI T R 7 2 v e
65 67 -3 -1 3 9 1
66 68 -2 0 0 4 0
67 65 -1 -3 3 1 9
67 68 -1 0 0 1 0
68 72 0 4 0 0 16
69 72 1 4 4 1 16
70 69 2 | 2 4 1
72 71 4 3 12 16 9
ZU=0 IV=28 UV =24 |ZU?2=136|ZV?2 =52
Now, U = E_U=9=0
n R

Two-dimenslonal Random Varlables & 413

-
" n 8
Cov(X, ¥) = Cov(U, V)
= EW_6—=§_0=3
n 8
I, = o 36
o,;= . |-XU*-U —=-0=2.121
o Jn 8
o,= J_l.zvz—ﬁz =J—5—2—1=2.345
n 8
rX, N=rU, V)
_ Cov(U,V) _ 3
T oyeoy  2.121%2.345
=0.6031

EXAMPLE 5.70 Find the coefficient of correlation between industrial
production and export using the following data: [AU May ’06]

Production (x)| 55 | 56 | 58 | 59 | 60 | 60 | 62
Export () 35 | 38 | 37 | 39 | 44 | 43 | 44

Solution
Gyl X=x-s8 ] r=y a0 | ey X2 re
55 35 -3 -5 15 9 25
56 38 =2 -2 4 4 4
58 37 0 -3 0 0 9
59 39 1 -1 -1 1 1
60 44 2 4 8 4 16
60 43 o) 3 6 4 9
62 44 4 4 16 16 16
IX=4 LY=0 IXY=48 | TX?2=38 | Z¥2 =280
X= E=i=0.5'714
n 7
N P )
Y = --—=—=0
n 17
ZXY 48

Cov(X, 1) = = —f?:T-o:s.ssv
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414 § Probability and Random Processes Two-dimensional Random Varlables & 415

EXAMPLE 5.72 Calculate the correlation coefficient and the lines of
’ ’2_ -(0.5714)% =2.2588 regression from the following data: [AU December 04, June '06)
7
0 x 62 64 65 69 70 71 72 74
oy = —"-- XY =,’7-0=3-33 y 126 125 139 145 165 152 180 208
COV(X. Y) 6-857 So’uﬂ'an
= = =0.898
N =~ 2258x338
x y |X=x-70|Y=y-165 Xy X3 r
EXAMPLE 5.71 Find the correlation coefficient for the following data: 62 | 126 -8 =39 312 64 1521
64 | 125 -6 —40 240 36 1600
x 10 | 14 18 22 26 30 65 | 139 -5 -26 130 25 676
69 145 -1 -20 20 1 400
y 18 | 12 | 24 6 | 30 | 36 0 | 165 0 0 0 0 0
Solution 71 | 152 1 -13 -13 1 169
_ ' 72 180 2 15 30 4 225
R R A R TR TS X2 r? 74 | 208 4 43 172 16 1849
‘ Pt PR Liatas IX =-13 | Z¥ =-80 | XY =891 | ZX?= 147 | I¥?= 6440
10 18 -3 -1 3 9 1
| 12 -2 =2 4 4 4 —_ 1 -13
18 24 -1 0 0 1 0 X =—EX=§><(—13)=—8—-—
2| 6 0 -3 0 0 ? i 1 80
26 30 1 1 1 1 1 V = -7 =—X(-80)= — = —
30 36 2 2 4 4 o o n 8 ( ) 8 i
X =~ EY=—3 :XY=]2 £X2=19 2Y2=19 lzx);:%x(sgl):Ill.B?s
_ XX -3 1 =2 1 -13Y
e e 2 o 5 =-zx1-x2=—x 147 —(—] =15
X="""% | ¥ =T 47~ == | =1573
- XY =3 1 1
7 ==="T=-05 o = ;}.‘.Y -7 = =3 X (6440) - (-10)* =705
b 20 v - -
Cov(X, ) = - XY 13:,.7(1’ Xy 111.375—(%) (-10)
n
; pﬂ = = = pxy = 0-9
# Oy O, 3.96 x 26.55
! 12 os)0s)=1 _ —"
ji 6 4 To obtain the regression lines:
4 The regression line of x on y is
' 2 —
g o= X" _x2- JQ - (-0.5)* =1.708 _ O "
: J 6 x=F = pdiy-7)
i Ty
If ’ 4 ( - (-0.5)* =1.708 : which is used to predict or estimate the value of x for any given y.
S __-13
i CovX.1)__ T4 _ o oo ==
L | =
i rlX, = -
. oy -0y 1.708x1.708 7 =el0
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416 § Probability and Random Processes

Two-dimensional Random Varlables & 417

x=X +70=;;3+70=68.375
Y=Y +165=-10+165=155
3.96
= x—-68375=09% -155
26550 "1
x — 68.375 = 0.134(y - 155)
x=0.134y - 20.8 + 68.375
= x=0.134y + 47.5

The regression line of y on x is

o, _
y=-y = p—(x=%)

x

- y - 155 = 0.9x 2833 (1 _68.375)
3.96
y=6.034x — 412,58 + 155
= ¥ =6.034x — 257.58

EXAMPLE 5.73 Calculate the correlation coefficient between the variables
x and y from the following data:

x 1 2 3 4 5 6 7

y 9 8§ (10| 12 ] 11 | I3 | 14
Solution We know that the correlation coefficient of X and Y is
4 Zxy—-Xx-y
Pry = . 0@,
where 0} = —L2P-%

EXAMPLE 5.74 Calculate the correlation coefficient and the lines of

E=12x=lx28=4
n T
i=12y=1x77=11
n 7
Ly e d A A
7
le 2 =2 1 2
0 ==Xx* -3 = =x140-4" =4
n 7
le 2 2 1 3.
2 ==-3y -7 = =x875-11> =4
Y on 7
lEry—fT 34 _11x4) 5
=4 = 1 =—-=0928
P2~ " g,q, Vs 14

regression from the following data:

X y xy s SR N B i el

1 9 9 1 81

2 8 16 4 64

3 10 30 9 100

4 12 48 16 144

5 1 55 25 121

6 13 78 36 169

7 14 98 49 196
Ix=28 (Zy=77 | Zxy=334 | Ex*= 140 | Ly? =875

x 22 26 | 29 | 30 31 31 34 35
y 20 20 | 21 29 27 | 24 27 31
Solution Using the given data,
22 20 440 484 400
26 20 520 676 400
29 21 609 841 441
30 29 870 900 841
31 27 837 961 729
31 24 744 961 576
34 27 918 1156 729
35 31 1085 1225 961
Zx=238 [Zy=199 | Zxy = 6023 | Zx2 = 7204 Zy? = 5077
1 1
¥ =—Zx=-xX238=29.75
n 8
5 =Lzy=Lx199=24875
M n 8 s
1

lz.l)f = EX 6023 =752.875
n

= Lle 72 =L yrna — 2072 15 4276
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Two-dimensional Random Variables ¢ 419

o? = L3y 32 = L5077 - 248757 =15.850 % i D i
= 3 , A T
1
el -7y 1 40.5
) - 2" *Y 75287574000 T y = —Zy=-—5-=405
v~ o0 J15.4375x15859
o L
To obtain the regression lines of x on y: n 10
5. O PR P Ll R Y
X=ERp= -5 & 5%
y 2 =lpp_ 521808 405216225
154375 o " i
(x-29.75)= 0.82 x 15.859 (y—24.879) Regression lines are
x—29.75=0281y - 20.125 -X = _0_“_‘_( -¥
x=0381ly + 9.63 BB g
Th -
¢ regression line of y on x; - 6= 0709 X 2.4 (y — 4.05)
o 1.6225 .
y-y =p—x=-X%) x=2.505 + 0.86y
x
o
15.859 —5 =02 G-%)
— 24.875) = 0.82 % ~29.75 Y=y =f
=250 154375 ) O
y—24875= 0.83x -24.73 1.6
y= 083x+0.15 p= 405 = QR g e
EXAMPLE 5.75 Calculate the correlation coefficient, lines of regression y=0.58x + 0.55
and angle between them from the following data: We know that
1 -
x 4] 7] 5] 68566 4o —LXy—xy 257-6x405_ o
y [25] 6 [4as] s|as| 2] 3 [45] 3|55 Po=""Ge,  Jaxiens
Solution Using the given data, . The correlation coefficient p,, = 0.709
— R — The angle between the regression lines is
- yasti e g L e ]
. s 50 16 625 il P99, _1-(0709’ 24X16225 0 20cys
7 6 42 49 33 ’ p o+a 0709  (2.4)% +(1.6225)°
5 4.5 22.5 25 20.2 &
6 s 30 36 25 g it
; 36 64 20.25 _
- 'y > o i EXAMPLE 5.76 From the following data, find
6 3 18 gg g " (i) the two regression equations,
2 ;-5 ﬂ = 29'2 (ii) the coefficient of correlation between the marks in economics and
. ; 81 30,25 . statistics, ‘ o _ '
9 5.5 49.5 (iii) the most likely marks in statistics when marks in economics are 30.
Ix=60 | Zy=405 | Zxy =257 | Ix*=384 | I)%=18025 TA1] June '06. Mav '07. December 09]



Highlight

Highlight

Highlight


|

]
L3
]
¥
]
|
Ll
-

420 & Probability and Random Processes

| Marks in economics| 25 | 28 {35 [ 32 |31 {36 | 29 [ 38 [ 34 [ 3;
| Marks in statistics | 43 [ 46 | 49 | 41 {36 {32 |31 {3033 |39
Solution
x|y | =% | y-F | -3 | 0-9| C-DO-7]
=x-32| =y-38| ; A
% | 43 =7 5 49 25 35
28 46 —-4 8 16 64 -32
3 49 3 11 9 121 33
32 4] 0 3 0 9 0
31 36 -1 -2 1 4 2
36 32 4 -6 16 36 -24
29 31 -3 -7 9 49 21
38 30 6 -8 36 64 —48
34 33 2 -5 4 25 -10
32 39 0 1 0 1 0
Ix | Iy [Z6-®| Zo-9 | Sa-3? | So-9? | ZSac-Do-7 |
=320 =380 = = =140 =398 =-93
. Zx_320_,,
n 10
Ty 380
Y n 10

Coefficient of regression of y on x is

Y -DG-7 -9

= =——=-0.6643
O Z( x-%)° 140
Coefficient of regression of x on y is
b _2LE-D0O-) =%§=-0.2337

Equation of the line of regression of x on y is

x-% = by(y=7)
x —-32=-0.2337(y - 38)
x=-0.2337y + 40,8806

Equation of the line of regression of y on x is

v=v = b.(x=-X)

{

Two-dimenslonal Random Variables ¢ 421

y — 38 = -0.6643(x — 32)
y=-0.6643x + 59.2576

~ Coefficient of correlation,

jr by % by,
= _0.6643 x (~0.2337) = 0.1552
p=0394

Now, to find the most likely marks in statistics () when marks in economics
(x) is 30. We use the line of regression of y on x, i.e.

y = -0.6643x + 59.2576
Put x = 30, we get
= -0.6643 x 30 + 59.2576 = 39.3286

EXAMPLE 5.77 Heights of fathers and sons are given in centimetres.

|Heights of fathers (x)| 150 | 152 | 155 | 157 | 160 | 161 | 164 | 166
l_H'eightsofsons(y) 154 | 156 | 158 | 159 | 160 | 162 [ 161 | 164

Find the two lines of regression and calculate the expected average height of
the son when the height of the father is 154 cm.

[AU December *07]

Solution Let 160 and 159 be assumed means of x and y.
Using the given data, we get the following table:

B P P g e e e e e : )
St = =160 5y ~ 1591 S X2 - r? XY
150 | 154 -10 -5 100 25 50
152 | 156 -8 -3 64 9 24
155 | 158 -5 -1 25 1 5
157 | 159 -3 0 9 0 0
160 | 160 0 1 0 1 0
161 | 162 1 3 1 9 3
164 | 161 4 2 16 4 8
166 | 164 6 5 36 25 30

IX=-15 | E¥Y=2 |ZX?=251| Zr?=74| EXY =120
X= 160+§-x—=l60—5=158.13
n 8
IY 2

¥ = 159 +—=159+—-=159.25
n 8
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Since regression’ coefficients are independent of change of origin, we have
regression coefficient of y on x.

_nIXY-ZXZXIY _8)(120—(-—15)>'(2=0.555

byx =brx

" REXP-(ZX)  8x251-(-15)
Regression coefficient of x on y is
by =byy = nLXY-ZXZIY 990 —1.68

nZy? —(zY)? 8x74-4
Equation of the line of regression of x on y is

x — 158.13 = 1.68(y — 159.25)
x=1.68y -109.41

Equation of the line regression of y on x is
¥y—=§ = b,(x~%)

y - 159.25 = 0.56(x — 158.13)
y=0.56x +70.697

‘When x =154
¥y =0.56(154) +70.697
=156.937
Note:
1 S 1 IX XY
% A S P
1

3

e e
n n

EXAMPLE 5.78 If X=970,y=18,0,=38,0,=2 and p = 0.6, find the
line of regression of x on y. [AU December ’09]
Solution Given: X =970, ¥ =18, 0,=38,0,=2,p=06

The regression line of x on y is

x=% = by (y=3)=p==(y~7)
J.Y
(x-970) = 0.6(3—28J (y-18)

x=970 + (0.6) (19) (v — 18)
=764.8 + 11.4y

.. The regression line of x on y is
x = 11.4v + 764 R

* Two-dimensional Random Variables ¢ 423

gXAMPLE 5.79 A statistical investigation obtains the following regression
cquation in a survey:

x-y=6

il 0.64x + 4.08 =0

“Here x denotes the age of husband and y denotes the age of wife. Find

(i) the means of x and y,
(i) the correlation coefficient between x and y and a, = SD of y,
if o, = 8D of x = 4.
Solution By one of the properties of regression lines, all the regression lines
pass through their means (¥ and y).
(x,y) satisfies the equation.

)] xX-y=6

and 0.64x + 4.0—8 0 = Ji- S 6.37
-637-Y=6 = Y =-1237
(i) Given: x-y=6 = y=x-6
and x=0y - 637
The regression coefficient of x on y is the coefficient of y in the regression line
of xony,ie.

pI,

y

po,

= coefficient of y = bxy =0

=coefficient of x=5_=1
- »

p’ﬂbxybw=0(l)=0 = p=10
Given: o= 4

But, pgi=0 = po,=0xo0,
0.7
0x4=0x0,

= 0O can assume any value.

EXAMPLE 5.80 The two regression lines are 4x — Sy + 33 = 0 and
20x — 9y = 107, and Var(X) = 25. Find

(i) the means of x and y,
(ii) the values of p and o, and

(ii1) the angle between the regression lines.
[AU June '06, December *07]
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Solution
(1) Given: 4x - S5y = - 33
20x - 9y = 107
Since all the regression lines pass through the means,
4% -5y =-33
20% -9y = 107

Multiplying Eq. (i) by 5,
20x - 25y =-165

Equation (iii}-Eq. (ii) gives

-167 =-272
y=17

Substituting in Eq. (i), we get
4x =-33 + 5(17)

x
ﬂ=b‘y X b, =0.36
The correlation coefficient p = 0.6
(iii) Given: o2 =25
u o, = 5

b= B n045 s a,=°-6><5

A - 0.45
= 6,67

= 85—-33=13
4
(i) 20x-9y=107
2,00
20”7 " 20
x=045y + 5.35
by = £% _ 045 = coefficient of y
g,
S5y=33 + 4x
4 B
! ¥~ 58
i =0.8x + 6.6
i
po
!,’ byx =—2 0.8 = coefficient of x
§ o
A

e -

e

Two-dimensional Random Varlables ¢ 425

The. angle between the regression lines are

_ I‘Pll Ty

1-(0.6)* o[ 5%6:67
= tanf= "4 25+ 44.49

@=tan!(0.512) = 6=27.11

';xAMPLE 5.81 If.X, Y denote the deviation of variance from the arithmetic
gean and if p= 0.5, ZXY = 120, 0, = 8, ZX? = 90. Find n, number of times.

folution Given X = x-X,Y=y=-y

1 i 1
-Z(x-X)(y-Y) —LXY
p=——==L =—=
1 —2 1 -2 Jl 2
LY T LA 7 - ~EX* Jot
\an(x x) Jn (y-73) = J_,
l(120)
0_52_1_"_—
Tx9.48><8
n
120
= ——=13.16
Jn 948 x8x0.5
n=10

EXAMPLE 582 Can Y =5 + 28X and X = 3 — 0.5Y be the estimated
regression equations of ¥ on X and X on Y respectively? Explain your answer.

[AU June 06, November *07]
Solution Given: X=3-05Y = by,=-05
Y=5+28X = b,=23
P2 =byy X byy = (-0.5) x (2.8) =-14
p=J-1.4 which is imaginary quantity.

p cannot be imaginary.
. The given lines are not estimated as regression equations.

EXAMPLE 583 If y=2x-3 and y = 5x + 7 are the two regression lines,
find the mean values of x and y. Find the correlation coefficient between
x and y. Find an estimate of x when y = 1.

Solution The two regression lines always pass through their means(x, y)

. We have
y =2x-3
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§=5%+7 = 2%-y=3
5¥-3

=-7
Solving we get
. ]
s
.
¥=73
From the given equations, we have
x=l it = b or '
Sy 5 » 5 ’
pmiic~3 = b=l
y : 2
. The correlation coefficient o, = by, by, -
1 7 -6
Wh =l’ o = —
e B
Aliter

. i 1
If we choose the regression equation for x as x = 5 y +% and for yas y =

5x + 7, then bﬂ=%.bﬁ=5

p=lx5=2.5>1
2 o,
R &

. It is not possible.

EXAMPLE 5.84 Given that x =4y + 5 and y = kx + 4 are the lines:;t“
regression of x on y and y on x respectively, show that 0 < 4k < 1. If k= 1/16,
find the means of two variables and coefficient of correlation between them
Solution Given: x =4y + 5, regression line of x on y
by =4
The regression line of y on x is
y=kx+4
!f’y== =k
pP=b b, = 4k I8!

Bu, 0sp?<1 = 0s4ksl * A

1
If k= E,thcn

2 4 1 1
=4f=—=— =t
P o Badl

Two-dimensional Random Varlables ¢ 427

: slnge by, and b, are positive, p is also positive.

o
. >
fhe tWO lines of regression are
’ ' x=4y+5
x
== +4
Y~ 16
gince the regression lines pass through their means
X =4y+5 0]
b E -
Y=T6 4 (i)

Equation (i) + 4 x Eq. (ii) gives
' z=%+21 = 3%¥=84 = =28

Substituting in Eq. (1)
; 28=4y+5 = y=5.75

1
=3
x =28
y =575

EXAMPLE 5.85 In a bivariate population 0 = 0, = g and the angle between
the regression lines is tan™! (6), obtain the value of correlation coefficient.

Solution We know that the angle between the regression lines is




