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Introduction

Statistical methods are commonly used to analyse data
related to single variable. However, we come across
certain situations where each individual or item
possesses two criteria or characters represented by two
variables. For e.g. income same and expenditure,
demand and supply of a product, rainfall and
agricultural production etc. Such statistical data related
to observation of two variables is known as Bivariate
data.

The variables are denoted by X and Y respectively and
can also be represented by n ordered pairs (x;, y1),
(x2, 2),- -, (Xn, Yn)-

The pair (x;, y;) denotes the values of the variables for
i" object.

In bivariate data, variables are said to be
correlated if changes in value of one variable tend to
cause changes in value of the other variable.
Correlation indicates such association or mutual
relationship between two variables.

The correlated variables move in sympathy in the same
direction or in the opposite direction.

Some examples of correlated variables are as follows:

1. Price and demand of a commodity

il. Income and expenditure of an individual.

Covariance

Covariance is a measure of joint variation between two
variables X and Y.

Let the variable X take the values x;, x», ...., x, and
Y take the values y1, yy, ...., vo. Then the n ordered pairs
for values of X and Y are (x1, y1), (X2, ¥2), - -» (%> Vn)-
Now, the covariance between these two variables,
denoted by Cov (X, Y) is defined as

Cov (X,Y) =lzn:xiyi -x-y

i=1

Another form of Cov (X, Y) is

Cov(X, Y) :izn:(xi—;)(yi—;), where x = %,
i=1
PPl
n

The above formula can be further simplified as follows:

Cov(X,Y) = %i(xi —;)(yi —;)
i=1
1& - - -
:;;(xiyi =XV =X +xy)

B S AV L S IE VA N
n;xiyi yn;xi xn;yi"'n;l

1 - —= - =
= _zxiyi_x'y —xX-yt+x-y
n

i
I
_ngxiyi x-y

Properties of Covariance:

Cov (X, Y)=Cov (Y, X)

Cov (X, C) =0, where C is a constant

Cov (X, X) = Var (X)

Covariance may be positive, negative or zero.
Covariance is not affected by change of origin
but is affected by change of scale.

ie., IfU _X-a and V =YT_b, where a, b, h, k

Nk v

are constants and h, k = 0, then,
Cov (U, V) = ﬁ Cov (X, Y)
Cov (X, Y) =hk Cov (U,V)

<Meth0ds of measuring correlati0n>

The following methods are used for measuring
correlation between quantitative variables:

1. Scatter Diagram

ii. Karl Pearson’s Method

Scatter diagram:

Scatter diagram is a graphical picture of the sample data
to study correlation between two variables.

Let (x1, y1), (X2, ¥2), ..., (xn, ¥n) be n pairs of values of
two variables X and Y.
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A graph in which these points are plotted by taking the values of X along the X-axis and values of Y-axis is called
a scatter diagram. The scatter diagram so obtained can be analysed as follows:

i.

Perfect positive correlation:

If all the plotted points lie on a straight line
rising from lower left point to upper right then
the scatter diagram is said to indicate a perfect
positive correlation.

Y

A

X'« > X
Oy
YY

ii.

High degree positive correlation:

If all the plotted points do not lie on a straight line
but show a tendency to rise from left lower point to
upper right point and points form a band that is
smaller in width then the correlation indicated is
high degree positive correlation.

A

X'« » X
Ov
Y!

iii.

Low degree positive correlation:
If all the plotted points do not lie on a line but
show a tendency to rise from left lower point to
right upper point and the points form a band that
is larger in width then the correlation indicated
is low degree positive correlation.

Y

4

>

‘< > X
X Ol

iv.

Perfect negative correlation:

If all the plotted points lie on a line falling from
left upper point to right lower point then the
scatter diagram is said to indicate a perfect
negative correlation.

Y

A

la :X
Xl

Y/

High degree negative correlation:

If all the plotted points do not lie on a line but
show a tendency to fall from left upper point to
right lower point and the points form a band that
is smaller in width then the correlation indicated
is high degree negative correlation.

vi.

Low degree negative correlation:

If all the plotted points do not lie on a line but
show a tendency to fall from left upper point to
right lower point and the points form a band that
is larger in width then the scattered diagram
indicated is low degree negative correlation.

OVV

Yv
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vii. No correlation (Zero correlation)

If all the plotted points are completely scattered all over, with no particular tendency, then there is no
correlation or zero correlation.

Y Y
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Although the scatter diagram is the simplest method of measuring correlation, the method is very subjective in nature
and the degree of correlation cannot be numerically expressed. This method is ideal for simply detecting correlation.

Karl Pearson’s method:

The correlation between two variables is measured by using a mathematical method suggested by British
Statistician Karl Pearson. In this method the degree of correlation between two variables is measured using a
Correlation Co-efficient. It is denoted by r,,, or simply r.
Cov(X,Y)
Iy=—"77>
cTX cTY
where ox = standard deviation of series X.
oy = standard deviation of series Y.

ie. ox= {%fo —(;)2
i=1

Oy =, %i)ﬂz_(;)z
o1

Other forms of correlation coefficient:

1 - —
H;xi%_x'y

1. Iy = n ] when x, y are integers and small numbers.
1 n 2 —\2 1 n 2 —\2
= 12 -6)
nzxiyi_zxizyi
i=1

i=1 i=1

e

when x, y are decimals and > x; and >y, are comparatively smaller numbers.
i=1 i=1
Properties of correlation co-efficient (r):
-1<r<1
Coefficient of correlation measures only linear correlation between X and Y.
If two variables X and Y are independent then r =0
Coefficient of correlation between X and X is 1.
Coefficient of correlation is independent of shift of origin and change of scale.

1. r=

A e
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x—a y

6. Ifu= and v =% , Where, a, b, h, k are constantsand h= 0, k = 0

Then, Corr (U, V) = Corr(xh;a,y—_b]

k
= Corr (X, Y) ....(if h and k have same algebraic sign)
=—Corr (X,Y) ....(if h and k have opposite algebraic sign)
Interpretation of value of correlation coefficient:
Value of r Type of correlation between two variables
r=1 Perfect positive correlation
r=-1 Perfect negative correlation
r=0 No linear relation
r>0 Positive correlation
r<0 Negative correlation
[r|>0.8 High correlation
03<|r|<0.8 Moderate correlation
|r|<0.3 Insignificant or Poor correlation
1. Draw scatter diagram for the data given below and interpret it.

X 10 20 30 40 50 60 70
y 32 20 24 36 40 28 38

Solution: e e
Y Scale:
|X— axis: lem = 10 units
| Y- axis: 2cm = 5 units
e i Jr ®
®
—]» —',
®
T35 —i—
Tl e
o
| £30
o]
2 ®
25
20 ®
Xl a
ol 10 20 30 40 50 60 70 X
Y’ Values of X ——

Since, all the points lie in a band rising from left to right.
Therefore, there is a positive correlation between the values of X and Y respectively.
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2. For the following data of marks of 7 students in Physics (x) and Mathematics (), draw scatter
diagram and state the type of correlation.

x| 8] 6 2] 4] 7] 8] 9
y 6, 5| 1 4 4 71 8

Solution:
We take marks in Physics on X-axis and marks in Mathematics on Y-axis and plot the points as below.

% Scale:
X—axis: lcm = 1 Mark
10 Y- axis: lecm = 2 Marks
8.8
=
g
=
= 6
=
i 4
E
S22
X! L > X

oo
[y
[w)

O s S e i
Y’ Marks in Physics

We get a band of points rising from left to right. This indicates the positive correlation between marks in
Physics and marks in Mathematics.

3. Draw scatter diagram for the data given below. Is there any correlation between Aptitude score and
Grade points?

Aptitude Score | 40 | 50 | 55 | 60 | 70 | 80
Grade Points 1.8 [ 3.8 2.8 | 1.7 | 2.8 | 3.2

Solution:
Y Scale:
A X—axis: 2cm = 10 score
q 1 . .
Y- :2cm =1 t
® axis: 2cm poin
®
=13
RS) ® ®
a,
[}
o}
&
(@)
2 4
9 ®
1
X' X
O 40 50 60 70 80
Y’ Aptitude score —>

The points are completely scattered i.e., no trend is observed.
there is no correlation between Aptitude score (X) and Grade point (Y).
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4. Find correlation coefficient between x and y series for the following data:

n=15, x =25 y=18,0x=3.01,0y=3.03, ¥ (x—x)(»-»)=122.
Solution:

Here,n=15, x =25, y =18,0x=3.01,6y=3.03 and ) (x - x)(y - »)=122
, R Y YA

Since, Cov (X, Y) = ;;(x _x)(yi —y)

Cov (X, Y) = Tlsx 122

=8.13
Cov(X,Y)

OxOy

Since, r =

L 813
3.01x3.03
813
©9.1203
r=0.89

5. The correlation coefficient between two variables x and y is 0.48. The covariance is 36 and the

variance of x is 16. Find the standard deviation of y.
Solution:

Given, r=0.48, Cov (X, Y) =36
Since GX2= 16
oy =4
Cov(X,Y)
GXGY
0.48 =_36
4x0y
36 9
Oy = =—
048x4 048

=290 _ 1875
48

Since, r =

standard deviation of y is 18.75.

In the following data one of the value of y is missing. Arithmetic means of x and y series are 6 and 8
respectively. (\/E = 1.4142)

x 6 2 10 4 8
y 9 11 ? 8 7

i. Estimate missing observation.

ii. Calculate correlation coefficient.
Solution:

1. Let X =x;, Y = y; and missing observation be ‘a’.
Given, x =6, y=8,n=5

Y =Ih
n
] :35+a
5
40=35+a
a=>5
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il. We construct the following table:

X i )cl2 yi2 Xi Yi
6 9 36 81 54
2 11 4 121 22
10 a=>5 100 25 50
4 8 16 64 32
8 7 64 49 56
’ Total 30 40 220 340 214

From the table, we have
Dx =30, 3y, =40, 3 x> =220, Y > =340, Y x, y, =214

Since, Cov (X, Y) =12xi y,-xy
n

Cov (X, Y) :%x214—6><8

— 42848
— 52
2 Zx»z —\2
o, = &N
x = =—(x)
=%—(6)2=44736
GX2=8

o, = V8= 22 =2(1.4142)=2.83
2 —\2
o = 22 (5)

340
=
GYZ =4
oy = \/Z =2
Thus, the correlation coefficient between X and Y is
~ Cov(X,Y)
e G4Cy
)
2832
26
283
=-0.92

(8)* =68 — 64

7. Find correlation coefficient from the following data. [Given: 3= 1.732}

x 3 6 2 9 5
y 4 5 8 6 7
Solution:
Xi ¥ ox® ¥ X
3 14 19 16 12
6 |5 |36 |25 30
2 18 |4 64 16
9 |6 |81 |36 54
5 17 125 |49 35
| Total | 25 | 30 | 155 | 190 | 147
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From the table, we have
n=>5 %x=25%y=30,>x*=155 % y>=190, > xy, =147

R
n 5

=5
}—}:Zyizﬂ
n 5

Since, Cov (X, Y) = 1 DXy — xy
n

COV(X,Y):% x 147 — (5 x 6)

=29.4-30
=-06
2
s X s 155 o
=50 =5 -0
=31-25
2
o =6
oy =6
2
i —\?
ot =2 (5)
:%—(6)%38—36
GY2=2
oy, =2
0,0y = V62 =12
=23

=2(1.732) = 3.464
Thus, the correlation coefficient between X and Y is
= Cov(X,Y) _ -06

Oy Oy 3.464
=-0.1732

8. Correlation coefficient between x and y is 0.3 and their covariance is 12. The variance of x is 9, find

the standard deviation of y.
Solution:

Given,r=0.3, Cov (X, Y) =12,

the standard deviation of y is 13.33.
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“B| Miscellaneous Exercise — 5
1. Two series of x and y with 50 items each have standard deviations 4.8 and 3.5 respectively. If the sum

of products of deviations of x and y series from respective arithmetic means is 420, then find the
correlation coefficient between x and y.
Solution:

Given, n =50, 6, =4.8, o, =3.5, Z(xi _;)(yi _;)=4zo

Cov (X, ¥) = = 3 (- 5) ()

1 a0
0

Cov (X,Y)=8.4
- Cov (X, Y) 84  _ 84x10

= =0.5
oy Oy (48)(3.5) 48x35

1
2

2. Find the number of pairs of observations from the following data,
r=015,6,=4, (x-x)(n-»)=12, £(x-x) = 40.

Solution:
Given,r=0.15, 6, =4, Z(xi - ;) (yi - ;) =12, Z(xi - })2 =40

Since, o, = m - \/4?70
Cov(X,Y)= % Z(xi - ;) (yi _;)

x 12

SHIE

Cov (X, V)= 12
n

Cov (X, Y)
Gx Oy

12

0.15= =% —
ﬂ><4
n

Since, r =

3
f40
nx,|—
n

1
NP

Squaring on both the sides, we get
0.0025 = !
n x
1
n=___-
0.0025 x 40
_ 10000
25 x40
_ 10000

1000
n=10

0.15=

0.05 =
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3. Given that r = 0.4, 6, = 3, > (x,-x)(5,—»)= 108, Z(xi—;)z = 900. Find the number of pairs of
observations.
Solution:

Given, r=0.4, o, =3, Z(xi _}) (J’i _ )‘/) - 108, Z(xa ~ ;)2 — 900
Cov (X, Y) = — (=) (3 - 7)

-1 108

(@)
o)
2

il

S
|

n
= ,/—x%x900
n
_ [0 _ 30
n n
. C X, Y
Slnce,r=L
GXGY
108
— n
0.4 £X3
Jn
108 Jn
04=—"x
n 30x3
12
0.4=
10vn
\/H:E:_v,
4
n=9

4. Given the following information, ¥ x,’= 90, X x,y,= 60, r = 0.8, o, = 2.5, where x; and y; are the
deviations from their respective means, find the number of items.
Solution:

Here,r=0.8, ¥ x,,=60,0y=2.5, ¥x>=90
Here, x; and y; are the deviations from their respective means.
If X;, Y; are elements of x and y series respectively, then

Xi— )_C =xianin— )_/ =i

2 Xy, ZZ(Xi —;C)(Y‘ —;): 60, > x°= Z(Xi—;)zz 90

—\2
2 Z(Xi_x)
Now, o= 7).
n
)
n
_ |90
oy =,
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Also, Cov (X, ) =+ X(X, ~x)(¥, )

Cov (X, V) =22
n

_ Cov(X,Y)
' GXGY
60

5. A sample of 5 items is taken from the production of a firm. Length and weight of S items are given
below. | Given:/0.8823 = 09393 |

Length (cm) 3 4 6 7 10
Weight (gm.) 9 11 14 15 16

Calculate correlation coefficient between length and weight and interpret the result.
Solution:
Let length = x; (in cm), Weight = y; (in gm)

Xi i xiz .Viz Xi )i
3 9 9 81 27
4 11 16 121 44
6 14 36 196 84
7 15 49 225 105
10 16 100 256 160
| Total 30 65 210 879 420

From the table, we have
n=>35,%x=30,%y=65 > x>=210, Y y>=879, ) xy =420

=%><420—6>< 13
—84-78=6
2 —
ol =25 (3)= 22— (67 =42-36
n 5
o =6
o, =6
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879 2
=———(13
N
=175.8—-169
c,” =6.8
5, =638

Thus, the coefficient of correlation between X and Y is

Cov(X,Y) 6 [6 60 [15 —xfro
r= = = _—= _—= _—= 08823
6,0, JeJog V68 Nes V17

r=0.9393~0.94
the value of r indicates high degree of positive correlation between length and weight of items.

6. Calculate correlation coefficient from the following data and interpret it.
x 1 3 5 7 9 11 13
y 12 10 8 6 4 2 0
Solution:
Xi |y ox® yo X
1 |12 1 144 | 12
3 110 9 100 | 30
5 |1 8| 25 64 40
716 | 49 36 42
9 | 4| 81 16 36
11 ]2 | 121 4 22
131 0 | 169 0 0
| Total | 49 | 42 | 455 | 364 | 182

From the table, we have
n=7,>x=49, >y =42, Y x> =455, >y’ =364, > xy = 182.

n 7
- _ Dy _ &
:_1:__6
Y n 7

Cov (X, V)= ~ Yy — xy
n

=%><182 —(7x6)
=26-—42
Cov (X,Y)=-16
2
2 _ in (=Y
S
g—(7)2=65749
o =16
o, =4
2
Vi —\?
o = 22 (3)
=¥—(6)2 =52-36
o, =16
o, =4
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Thus, the coefficient of correlation between X and Y is
= Cov(X,Y) _ -16 _ |
Gy Oy 4x4

the value of r indicates perfect negative correlation between x and y.

7. Calculate correlation coefficient from the following data and interpret it.
X 9 7 6 8 9 6 7
y 19 17 16 18 19 16 17
Solution:
Xi Ji xiz .Viz Xi Vi
9 19 81 361 171
7 17 49 289 119
6 16 36 256 96
8 18 64 324 144
9 19 81 361 171
6 16 36 256 96
7 17 49 289 119
\ Total | 52 122 396 2136 916

From the table, we have
n=7,%x=52, 3y =122, 3 x> =396, ¥ 5> =2136, > xy =916

M

- X 52
X = =2
n 7
S_ 212
7 n 7
——  52x122 6344
xy = = -
49 49
1 _—
Cov(X,Y)=—> xy —x
( )nzly, y
_ 916 6344
7 49
_ 6412-6344 _ 68
49 49

7 49 49
I Z}’iz —\2
e £
2136 (122
- 1o
1495214884 68
T RS
GxOy ze Oy

the value of r indicates perfect positive correlation between x and y.
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8. If the correlation coefficient between X and Y is 0.8, what is the correlation coefficient between

i 2XandY i 3 andy iii. X and3Y
iv. X-5andY-3 v. X+7andY+9 vi. ?and Y;3?
Solution:
Correlation coefficient remains unaffected by the change of origin and scale.
ie., ifu = xi}:a and v; =yiT_b , then Corr (U, V) = £ Corr (X, Y), according to the same or opposite signs of
h and k.
1. ui:Z(xi—O),Vi:yi—O
1 1

Here, h=1 and k=1 are of the same signs.
Corr (U, V) =Corr (X, Y)=0.8

2
Here, h=2 and k=1 are of the same signs.
Corr (U, V) =Corr (X, Y)=0.8

vi. Corr (?%) = Corr (X, Y)=0.8

9. In the calculation of the correlation coefficient between the height and weight of a group of students of
a college, one investigator took the measurements in inches and pounds while the other investigator
took the measurements in cm. and kg. Will they get the same value of the correlation coefficient or
different values? Justify your answer.

Solution:

Coefficient of correlation is a ratio of covariance and standard deviations.

Since, covariance and standard deviations are independent of units of measurement.
coefficient of correlation is also independent of units of measurement.

values of coefficient of correlation obtained by first and second investigators are same.

Activities for Practice

l. Complete the following activity to find Cov(X, Y) from the following data > x,= 15, > y = 36,
> x »=110,n=5.
Solution:

Cov(X,Y)= L (in y —%(in)(zyi)j
-]

|
7

=

Il Il

e
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2. Find the coefficient of correlation r when Cov (X, Y) = 16.5, Var (X) = 8.25, Var (Y) = 33 by completing

the following activity.

Solution:

T

i

Cov(X,Y)

- JVar(X) \/Var(Y)

3. Measure weight and height of at least 20 students in your class/college.
Prepare a bivariate frequency table and calculate the correlation coefficient between weight and height.

[Note: Students can attempt this activity on their own.]

(Textbook page no. 64)

4. Calculate the correlation coefficient between age (in years) and blood pressure from Q.4. of Miscellaneous
Exercise 4.

(Textbook page no. 64)

5. Using the given data plot the points and draw the scatter diagram and identify the type of correlation.

X |8 ] 12 |16 | 20 | 24 | 28 | 32
Y 2| 3 4 5 6 7 8
(Textbook page no. 64)
6. Select any 2 stocks and record the share prices for 10 days. Draw the scatter diagram of them.

[Note: Students can attempt this activity on their own.]

One Mark Questions

Multiple Choice Questions

(Textbook page no. 64)

1. Correlation analysis aims at
(A) Predicting one variable for a given value of the other variable.
(B) Establishing relation between two variables.
(C) measuring the extent of relation between two variables.
(D) Both (B) and (C).
2. Covariance is affected by
(A) change of origin (B) change of scale
(C) Dboth (A) and (B) (D) change of properties
3. If the correlation coefficient between two variables is unity, then there is
(A) perfect correlation (B) perfect positive correlation
(C) perfect negative correlation (D) no correlation
4. If the plotted points in a scatter diagram are evenly distributed, then the correlation is
(A) positive (B) zero (C) negative (D) none of these
5. If all the plotted points in a scatter diagram lie on a single line, then the correlation is
(A) perfect positive  (B) perfect negative (C) Both(A)and (B) (D) Either (A) or (B)
6. If the plotted points in a scatter diagram lie on a single line, from upper left to lower right, then the
correlation is
(A) positive (B) zero (C) negative (D) none of these
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10.

11.

12.

13.

14.

15.

The correlation between shoe size and intelligence is
(A) zero (B) positive (C) negative (D) none of these

Scatter diagram helps us to

(A) find the nature of correlation between two variables.

(B) compute the extent of correlation between two variables.
(C) obtain the mathematical relationship between two variables.
(D) Both (A) and (C).

Pearson’s correlation coefficient is used for finding
(A) correlation for any type of relation. (B) correlation for linear relation only.
(C) correlation for curvilinear relation only (D) Both (B) and (C).

What is the range of correlation coefficient?

A) ¢ ® L1 © [0, 1] D) [-1,1]

If for two variables x and y, the Cov (X, Y) is 40, o, = 16 and c,° = 256. What is the correlation

coefficient?
(A) 0.01 (B) 0.625 C© 04 (D) 0.5

What is the value of correlation coefficient due to Pearson on the basis of the following data:

x -5|-4]-3|-2]-1 0 1 2 3 4 5
y 27 18 11 6 3 2 3 6 11 18 | 27

A) 1 B) -1 ) 0 (D) -0.5

The correlation between the speed of an automobile and the distance travelled by it after applying the breaks
is

(A) negative (B) zero (C) positive (D) None

If the value of correlation coefficient is positive, then the points in a scatter diagram tend to cluster

(A) from lower left corner to upper right corner.

(B) from lower left corner to lower right corner.

(C) from lower right corner to upper left corner.

(D) from lower right corner to upper right corner.

When r = -1, all the points in a scatter diagram would be

(A) on astraight line directed from lower left to upper right.
(B) on a straight line from upper left to lower right.

(C) on astraight line.

(D) Both (A) and (B)

True or False

If r is a correlation co-efficient, then 0 <r < 1.

If two variables X and Y are independent, then r = 0.

Coefficient of correlation between Y and Y is 0.

coefficient of correlation gets affected by the shift of origin and change of scale.

Coefficient of correlation measures only linear correlation between X and Y.

Fill in the blanks

For a perfect positive correlation, r =
For a perfect negative correlation, r =
r= in case of no correlation.
If 0.3 <r < 0.8, the correlation is

Ifr> 0.8, there is positive correlation.
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Additional Problems for Practice

Based on Exercise 5.1

+1. A train travelled between two stations and distance and time were recorded as below,

Distance(km) | 80 | 120 | 160 | 200 | 240
Time(Hr) 2 3 4 5 6

Draw scatter diagram and identify the type of correlation.

+2.  Draw scatter diagram for the following data and identify the type of correlation.

Capital (incrores®) | 2 | 3 | 4 | 5|6 | 8 9
Profit (in lakh %) 3121414567

3. Draw scatter diagram for the data given below and interpret it.

Capital (incrores) | 2 | 3 | 4 | 5|6 | 8 |9
Profit (in lakh %) 6 | 5|77 |8 1211

4. Find Cov (X, Y) between x and y from the following data:
Zx =15, Zy =36, ny =110,n=15

+5.  Compute correlation coefficient for the following data,
n=100, x=62, y=53, ox =10,

oy =12, Z(xi - ;) (- ¥)=8000.
6. For a bivariate datar = 0.75, ox =12, oy = 15, Z(xi - ;) (yi - ;) = 2700, find n.

+7.  Find correlation coefficient between x and y for the following data.
n=25 >x=75 Yy =100, > x’=250, > »’ =500, > x y=325.

8. Find the correlation coefficient if n = 10, inyi =1807, x=15.3, ; =94,0x=16,cy=15.
9. Find the correlation coefficient if n = 10, Z(xi - ;) (yi - ;) =519,0x=164,0y=12

+10. Find correlation coefficient between x and y for the following data and interpret it.

X 1 2|34 |5]6|7]8]9
y 12 /11 |13 | 15 | 14 | 17 | 16 | 19 | 18

(/666 =25.80)

11.  Find correlation coefficient for the following data.

x |3 ]5 |1
y |56 |3 |72

12.  Compute correlation coefficient for the following data:

x 971 6] 815
y 191716 18 | 25
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+13. Calculate correlation coefficient from the following data,

n=10, Yx =140, Yy =150, 3 (x-10) =180, 3 (3, ~15)" =500, and ¥ (x —10)(y,~15)= 60.

+14. Calculate correlation coefficient between age of husbands and age of wives.

Age of husbands | 23 | 27 | 28 | 29 | 30 | 31 | 33 | 35 | 36 | 39

Age of wives 18 12212324 |25|26|28 303134

Based on Miscellaneous Exercise - 5

e

&

~

[an—

N

Two series of x and y with 50 items each have standard deviations 4.5 and 3.5 respectively. If the sum of
product of deviations of x and y series from respective arithmetic means is 420, then find the coefficient of
correlation between x and y.

Find Cov (X, Y) between x and y if D x, =55, >y, =74, >'x, y, =441,n=10

Calculate coefficient of correlation for the following data:

x |10 6 |9 |10 1213 |11 | 9

y 9.4 6|9 11 138 4

Calculate the coefficient of correlation between x and y.

x| 1|34 ]5 |7 810

y |26 |8 1014|1620

Compute the correlation coefficient by Karl Pearson’s method between x and y and interpret its value.

x |11 |12 14|16 | 12|17 | 18 | 19 | 20 | 17

y 81910129 13|14 |13 |15 12

Compute correlation coefficient between x and y for the following data:

X 20 30 25 65 70 80 95

y 9 10 7 11 30 40 45

Calculate the Karl Pearson’s coefficient of correlation from the following data:

Marks in I* term | 75 | 81 70 76 | 77 | 81 84 75

Marks in II" term | 62 68 65 60 69 72 76 72

Answers

Activities for Practice

i 5 il. 36 ii. 550 iv. 5
\% 5 vii 04
i 16.5 il. 33 ii.  16.5 iv. 1
Age in years
X)
Blood Pressure 35-45 | 45-55 55-65 | 65-75 Total (f,)
(Y)
115 -130 i (4) - - 4
130 — 145 Il (2) I (1) l (3) — 6
145 - 160 I (1) | (1) Il (2) l @3) 7
160 — 175 I (1) Il (2) (2 Il (2) 7
Total (f,) 8 4 7 5 24
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Age in years (X) Class | 35-45 | 45-55 | 55—-65 | 6575
Blood Mv, 40 50 60 70
Pressure (Y) | My, u -1 0 1 2 fy v fv fv’ fuv
4 0 0 0
115-130 | 122.5 -1 4 0 0 0 4 -1 -4 4 4
L0 0 0 0
130 - 145 137.5 0 2 1 3 0 6 0 0 0 0
1] 0 2 6
145 -160 | 152.5 1 1 1 2 3 7 1 7 7 7
-2 0 [4] 8
160-175 | 167.5 | 2 1 ) ) 2 7 2 14 28 | 10
fx 8 4 7 5 24 17 39 21
u -1 0 1 2
fu -8 0 7 10 9
fu? 8 0 7 20 35
fuv 1 0 6 14 21
Mv, - 50 Mv, —137.5
u= x V=
10 15

_ n fuv - (3 fu)(XHv)
Y - () Y8 - (T
_ (24) (21) - (9) (17)
J24) (35) - (9 -\/(24) (39) - (17)*
_ 504 - 153
\/340 — 81 /936 — 289
_ 351
759 647

B 351
 (27.5500) (25.436)
351
7007618

r=0.5009
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> Y Scale: |
X—axis: lcm = 4 units
Y- axis: lem =1 unit |
|
___8 O}
—'7 r.J
6 f'/
5 O
4 O]
___3 f.J
EEREEE)) G
— |
X' X
Y 4 8 12 16772O'r_247_287_32
D81 [ A A R A -l

Graph given above gives perfectly positive correlation.

One Mark Questions

Multiple Choice Questions

. D) 2. B) 3. B) 4 (B) 5 (M) 6. (C) 7. (A) 8 (A) 9. (B) 10. (D)
11. B) 12.(C) 13.(A) 14.(A) 15. (B)

True or False

1. 1 2. -1 3. 0 4. moderate positive 5. high
1.
Y Scale:

8 On X-axis: 1cm = 40 units

7 On Y-axis: lcm =1 unit

6

5

4

3

2

1

o > X
Ol \/\80 120 160 200 240 280 320

Perfect positive correlation
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2. Y Scale:
8 by On X-axis: lem =1 Crore
7 ® On Y-axis: lem =1 Lakh
6
5
4 ®
3
2 ®
1
0|l 1 23 456 7 8 9

Positive correlation

3. We take Capital (in Crore %) on X-axis and Profit (in Lakh ¥) on Y-axis and plot the points as shown in the
figure below

R( Scale:
14 X—axis: lem =¥ 2 Crore capital
Y- axis: lcm =% 1 Lakh profit
13
12
T
[\
<10
<
=
£ 9
S 8
a9
7
6
5
“—
X' > X
O 2 4 6 8 10 12 14 16
Y’ Capital (in Crore 3) —
Positive Correlation
4. 0.4 5. 0.67 6. 20 7. 0.5
8. 0.461 9. 0.264 10.  0.93; high degree positive correlation
11. 0.839 12. 1 13. 0.6 14. 1
Based on Miscellaneous Exercise - 5
1 0.53 2 3.4 3. 0.8958 4 1
5 r=0.98; x and y have high positive correlation.
6. 0.89
7 0.62
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