23. x and y are two variables for which 10 pairs of values are available. Further
Yx=10, Yy =0, Yx?=148, Y y? =164, Y xy =123
Find the regression co-efficient of y on x.

Solution : The regression co-efficient of y on x

_ Cov(x,y)

b)’x 02

_ SR -7

~ Y (x—%)?

- nyxy-Qx)QXy)

nyx?-(¥x)?
10x123-0 1230

= = = 0.89
10x148-100 1380

24. Given that b, = 0.25, var(x) = 4, var(y) = 36, find the correlation
between x and y.

Solution :  Given, b,, =0.25
0,l=4 = g,=2
0,°=36 => 0g,=6

- Ox
We know that by, = r.a—y

= 025:n§
= r =0.75

25. If r,, = 0.6 and b, = 0.8, what is the value of b,,,?
Solution : We know that
1% =Dy . byy

= (0.6)2=0.8X by,

0.36
= 08 by



= by, =045

26. If two regression co-efficients are 0.8 and 1.2, what would be the value of the
co-efficient of correlation ?

Solution : We have

r = /byyby, =V0.8 x 1.2 = /0.96 = 0.98

27. The regression lines have the equations x + 2y —5=0and 2x + 3y —8 = 0.
Find x and .

Solution :  Given the regression lines :
x+2y—5=0
2x+3y—8=0

Since, both the regression lines passes through the point (x, ¥), we have

Solving (i) & (i), we have, x =1and y = 2.

28. Given the following regression line of y on x isy = 10 - 6x. Derive the
condition under which the regression line of x on y can be written as x = %(10 -y).

Solution : Given the regression line of y on x
y =10 —-6x

b,,=—6

yx

If the regression line of y on x be

x ==(10—y)

10 1
= x=——-
6 6y



byx = —g

Now, since both the regression co — efficients are negative

Hence, the required condition is that there must be perfect negative correlation

between x and y.

29. Find the line of regression of y on x from the following data :

X! 5 10 15 25 30 35 40 45

y: 25 32 44 32 39 49 55 60

What will be the value of y for x =48 ?

Solution :
X y |u=x—-30|v=y—239 u? v? uv
5 25 -25 —14 625 196 350
10 32 -20 —7 400 49 140
15 44 -15 5 225 25 —75
25 32 -5 —7 25 49 35
30 39 0 0 0 0 0
35 49 5 10 25 100 50
40 95 10 16 100 256 160
45 60 15 21 225 441 315

Zu=—35 Zv=24 Zu2=1625 Zv2=1116 Zuv=975

Now, we have,

£=1+30=""+30= 2563
J=D+39=2"+ 39 =42

b =p. = nYyuv—-Qu)Qv) _ 8x975—(-35)x24 _ 8640
yx T EvUT py2-(Yu)2 8x1625—-(—35)2 11775

=0.75




The regression line of y on x is
y—y= byx(x_f)

= y — 42 = 0.75(x — 25.63)
= y = 0.75x + 22.78

Since, x = 48
y=0.75 X 48 + 22.78 =36 + 22.78 = 58.78

30. What is Spearman’s Rank Correlation Co-efficient ?

Solution : The Spearman correlation coefficient (r;) is defined as the Pearson
correlation coefficient between the rank variables. For a sample of size n, the n
raw scores X;, ¥; are converted to the ranks rgy , rgy,and it is computed as

_ _cov(rgx, rgy)
Ts = Prgxrgy =

Orgx9rgy
where,

(i) p denotes the usual Pearson Correlation Co-efficient, but applied to the rank
variables,

(ii) cov (rgy, rgy) is the covariance of the rank variables,

(iii) o4, and 0,4, are the standard deviations of the rank variables.

31. What is the formula for Spearman’s Rank Correlation Co-efficient ?
Solution : The formula for Spearman’s Rank Correlation Co-efficient is

— 1 _ Z?:ldiz — 1 _ 62?:1 dlz
- 2 2_
2Nn0y nn?-1)

p

where, n is the number of data points of the two variables and d; is the difference
in the ranks of the i™ element of each random variable considered. The Spearman
correlation coefficient, p can take values from +1 to — 1.


https://en.wikipedia.org/wiki/Pearson_product-moment_correlation_coefficient
https://en.wikipedia.org/wiki/Pearson_product-moment_correlation_coefficient
https://en.wikipedia.org/wiki/Ranking

