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Correlation & 
Regression Analysis
1. Correlation is the process of studying / establishing relationship 

/ association between 2 or more variables although they are not 

in proportion.

EXAMPLES :  a. Sale of cold-drinks & temperature has positive correlation.

b. No. of trees & Rainfall has positive correlation.

c. No. of accident & claims, profit of insurance company has 

negative correlation

d. No. of accidents in Pune & USA’s GDP, has No correlation 

2. Studying correlation between

2 Variables 3 or More Variables 

595

Bi variate Multi variate
correlation correlation

Not in CA Foundation

syllabuspositive negative
correlation II correlation
1 1

i mall weak degree
Ii Moderate degree
iii High degree

in perfectdegree
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3. Whether correlation between 2 variables exists OR Not?

What is type / Nature of correlation? 

What is Degree of correlation? 

4. There are 4 methods to measure correlation between 2 variables : 
1. 

2. 

3. 

4. 

5. Scatter Diagram 

. .
. . .

y

x

a.
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Yes NO

positive torrelation

Negative correlation

Low small weak degree
Moderate degree
High strong degree
perfect degree

Scatter diagram
Spearman's rank correlation coefficient r

Coefficient of concurrent deviation 2

Karl pearson's product moment correlation coefficient r

The Best method to obtain correlation beth 2 variables

when scatter diagram is
Y axis showing a straight line from

Lower left to upper right
then it is said that there

is perfect positive correlation
between a dy

x axis
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Points are scattered without depicting 
any pattern
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when scatter diagram is

showing a straight line from
upper left to Lower right
then it is said that there

is perfectNegative correlation
between a y

Scatter diagram is showing

positive correlation between

Mr aey

Scatter diagram is showing

Negative correlation betweenn
seeyh

s ratter diagrams are showing No correlation
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6. Scatter diagram can give an idea about Type / Nature of correlation 
but it can not give the exact degree of correlation.
To know type of correlation as well as degree of correlation we 
have following three methods :
1.
2.

3.

7. Find Spearman’s rank correlation coefficient for
x
y

56 59 73 81 79 52 48 88 93 2
280 730 831 631 789 123 666 581 983 281

598

Spearman's rank correlation coefficient d

Coefficient of concurrent deviation 2

Karl pearson's product moment correlation coefficient r

The Best method to obtain correlation beth 2 variables

n No of pairs of observations 10

a 9 81K 84 d Spearman's rank
56 280 7 9 4 correlation coefficient
59 730 6 4 4
73 831 5 2 9 8 1

6Σd

81 631 3 6 9 him 11

79 789 4 3 1

52 123 8 10 4 8 1 8 2 2
48 666 9 5 16

88 581 2 7 25 8 1 95
93 983 I 1 0

8 93490
0 53942 281 10 8 4

Σd 76

Moderatedegree of positive correlation beth
a y
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8.    -1.00 < r < 1.00
r = 1.00

0.80 < r < 1.00

0.30 < r < 0.80

r = 0

-0.30 < r < 0

-0.80 < r < -0.30

-1.00 < r < -0.80

r = -1.00

0 < r < 0.30

Value of ‘r’ helps us to find type of correlation as well as 
Degree of Correlation

9. Find Spearman’s rank correlation coefficient for
x
y

123 236 111 886 781 336 893

1013 986 993 781 286 583 960

599

1.00 8 1.00

perfect positive correlation

High strongdegree
of positive correlationModerate degree

weak small degree
No correlation

weak small degree
Moderate degree
High strongdegree

of Negative correlation

perfect Negative correlation

Spearman's rank
correlation coefficient

x y 89 81 d 6 Σd
123 1013 6 1 25

8 1
here

236 986 5 3 4
11 993 7 2 25

886 781 2 s a
1 196

781 286 3 7 16
1 3336 583 4 6 4

893 960 1 4 9 1 1 642857

Σd 92 0.642857
Moderate degree of negative

correlation
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10. If scatter diagram is showing a straight line from
Correlation is

Lower left to upper right

Upper left to lower right

Lower right to upper left

Upper right to lower left

600

Question Find Spearman's coefficient

2 38 93 81 8 1 46 38 8191

Y 20 36 59 80 59 59 19 36

n no of pairs of obshs 8 f ffs involved
2 Rank 3,2 3,2

of se y Rank 12of's Eff 132 f38 7.50 20 7 0.25

93 1 36 5.50 20.25 3 3 2 3
81 4 59 3 1

2 t o sot 2 t o So S
81 4 80 I 9

spearman's rank com wetti
46 6 59 3 9 with tie
38 7.50 59 3 20.25

81 4 19 8 16
1 1 tEᵗ

91 2 36 5.50 12.25
1
6688 57

88 8 64 1
1 8
0 1071

perfectpositive
perfect Negative
perfect negative
perfect positive

0 8 0.30 small degree of positive
correlation

0.80 r 1.00 High degree of positive
correlation

0.80 8 0.30 Moderate degree
of negative correlation

0.30 8 0 small degree of negative
correlation
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11. Find Spearman’s rank correlation coefficient for
x
y

11 13 9 14 16 25 31 38

46 49 51 89 68 78 33 25

12. r = 1.00 : Represents perfect positive correlation
r = -1.00 : Represents perfect negative correlation
r = 0 : Represents 
Maximum Value of r = 
Minimum Value of r = 
0 < r < 1.00 : 
-1.00 < r < 0 : 

601

2 Rank
of a Y 11 d

11 7 46 6 1 Spearman's rank
13 6 49 5 I correlation coeffi
9 8 51 4 16 without tie

14 5 89 I 16

16 4 68 3 I 1

25 3 78 2 1
31 2 33 7 2s 1

38 1 25 8 49

Σd 110 1 6

4

0 30952380952

NO correlation
1000
1.00

positive correlation

Negative correlation

Maximum value of 82 1.00

Minimum value of 82 0.00



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

13. Which of the following is correct
a. 0 < r < 1.00
b. -1.00 < r < 0
c. -1.00 < r < 1.00
a. -1.00 < r < 1.00

CORRELATION COEFFICIENT WILL ALWAYS LIE BETWEEN -1.00 AND 1.00 
INCLUDING BOTH LIMITS.

14. Find Spearman’s rank correlation coefficient for
x
y

33 381 231 583

1081 235655231234

602

se y Rank of a Rank of y d

33 1081 4 4 0

381 2356 2 2 0

231 5523 3 1 4

583 1234 1 3 4

Σd 8

Spearman's rank

correlation wetti 1 1
6 8

4 1921
1 8

without tie

Spearman's coefficient
0.20

without tie with tie

1 845 1 GAZED
hm 11
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15. Find Spearman’s rank correlation coefficient for
x
y

11 15 16 19 15 13 1519 1521 28

123 831 583 236 583 781 281123 560123 281

IMP

603

se Effe y Rankofy 12
11 11 123 10 1

15 7 50 831 1 42.25

16 5 583 3.50 2.25

19 3.50 236 8 20 25

15 7 50 583 3.50 16
13 10 781 2 6 4
19 3.50 123 10 42.25

21 2 123 10 64

15 7 50 281 6.50 1

Is 7 50 560 5 6.25

28 1 281 6.50 30 25

289.50

t 2,4 2,2 3 No_of obsh involved in a tie

Σft 2 42 4 227 3

0.50 t s to_so to So t 2 8.50

Spearman's rank
correlation wetti 1

Σd tΣt

with tie n m 1

289 50 8.50
1 13

8 0.35454545
11 IR 1
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16.                 SPEARMAN’S RANK CORRELATION COEFFICIENT 

Without tie With tie

17. Find Spearman’s rank correlation coefficient 

x
y

50 80 50 50 45

81 93 56 56 28

604

I EYE
where

EE
edina.ie

No_of pairs of observations

se Rank of de y Rank of y d

50 3 81 2 1

80 I 93 1 0

50 3 56 3.50 0.25

SO 3 56 3.50 0.25

45 5 28 5 0

1 50

t 3,2

4 1 1 r 1 EEE 4
2 t 0.50 I 1 52.50
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18. Find Coefficient of Concurrent Deviation for :
x
y

58 63 28 93 58 26 5933 8338

123 633 833 589 289 333 231533 123888

605

Deviation DeviationR T of
of

product n
No_of pairs of to

se obsus

58 123 m No_ofdeviation n 1

63 633 t t t m 10 1 9
28 833 t c No of concurrent

93 589 t deviations

58 289 No_of t signs
26 333 in product columns

33 533 4
38 888 t t t

59 231 t

83 123

coeffi of concurrent deviation

r

1 4 9

8 _I 0.33333333
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19. If

If

If

2c - m

2c - m

2c - m

m

m

m

(

(

(

(

(

(

< 0

> 0

= 0

20. No. of positive signs 
      in product = x column

No. of Negative 
signs in product = y column

and x > y 

x < y 

x = y 

21. Find Coefficient of Concurrent Deviation & 

x
y

10 18 10 26 11

53 91 98 53 28

Spearman’s Rank Correlation Coeeficient :

606

then I 8 0

then 0 2 1.00

then 2 0

1 00 870

1.00 8 0

2 O

se y Devi ofa Devi ofy product
10 53

18 91 t t t

10 98 t
g fI 26 53

I11 28
0 Here c 2 m 4
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22. 1.  Coefficient of Concurrent Deviation Method ignores the amount

2.  In order to know degree of agreement of 2 Judges in a Beauty

or magnitude of change but it considers only direction of change

contest we can use :

We can say that, it is a casual to obtain correlation coefficient.

607

se y Rankofse Rankofy 22
10 53 4.50 3.50 I

018 91 2 2
12 2510 98 450

315026 53 1 6 25

11 28 3 5 4 00

Σd 23.50
t 2,2

EYE If 27 Spearman's coefficient

1
6 23.50 1

0.50 to_so 5 5 17
I

1 14 0.225

Spearman's rank correlation coefficient

Judge I PS Judge 2 SB d
s s a 8 1 EEE

B 1 7 36
4

partici.cz I 1 f ˢ6 4 4
2 8 36

E 8 1 49
1 9

25 0.95238

There is strong disagreement beth opinion of 2 Judges
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23. Find Karl Pearson’s Product Moment Correlation Coefficient for :
x
y

20 30 28 72

82 70 38 40

608

9 9 g

se y x y sey
20 82

30 70

28 38
72 40

150 230 7268 14668 7684

x ̅ If 37.50

g
Σ 2 57.50

She If 1
37.502 20.2669681995

Spy
2
18.9934199132

co variance of x y
Y x ̅ g If 137 sorts

235.25

Karl pearson's productmoment correlation Cov 2,9
coefficient FDy

235.25

20.266968 1995 18.9934199132
0 611136
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24. Karl Pearson’s Product Moment Correlation Coefficient =

609

EY x ̅ 5

FTE IN
Σ ca x ̅ x s 57

Eat YET
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a. Karl Pearson’s Product Moment Correlation Coefficient 

= [ [2∑x 2∑y∑x ∑y
n nn n- -

∑xy ∑x ∑y
n n nx( (-

( (( (2 2
x

= Covariance of (x,y)
σx . σy( (

b. Coefficient of concurrent deviationb. Coefficient of concurrent deviation
= + + 2c - m

m( (

c. Spearman’s Rank Correlation Coefficient 

Without tie With tie

= 1 - 2n(n -1)

26   d∑[ [ = 1 -
2n(n -1)

26      d  +
3  t  - t∑ ∑ [[ 12( (

610



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

25. In case of Qualitative data / measurements which of the following
is suitable
a. Scatter Diagram
c. Karl Pearson’s Coefficient

b. Spearman’s Coefficient
d. Coefficient of Concurrent 

Deviation 

26. x
y

10 18 12 20

30 20 25 15

Find Correlation Coefficient (Karl Pearson’s) 

Co-covariance of (x,y) = x.y

(Covariance of x,y)

n

SD  x SDx y

∑ - ( x . y )

σx 

σy 

=

=
n

n

2x∑

2y∑

2 (x)
2 (y)

-

-

r = [ [
} Karl

Pearson’s
Method

611

so I Exy 1260

covers IT_x ̅ 5
Ose Ey

1 22 VEI 52
y

1 115 22.50

FEs

22 so

0.9762
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27. Find Karl Pearson’s Coefficient 

28. Find Correlation Coefficient by all 3 methods

x

x

y

y

50

11

60

12

48

9

72

18

30

10

112

15

118

12

138

33

92

8

60

22

612

2 52 5 104 Σx 14488 EYE 57576

Exy 27728

could y 7T x ̅ 5 2T 52 104 137.60

SD
1212

2 1
8 52 ftp

60SDyf y F6 10f 720
ay

SDy Spy

137.60

3.60 69920
0.374

Devi Devi productRank Rank d of y seya y ofse of y ofae of9
11 15 3 3 0

12 12 2 4 4

9 33 t 5 1 16

18 8 I 5 16

10 22 t 4 2 4

40 770 2006 970
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29. Find Correlation Coefficient by all 3 methods (Home-work) 

30. Find Correlation Coefficient by all 3 methods 

x

x

y

y

315

10

833

30

292 300

400

20

282

100

188 150

1. Karl Pearson’s coefficient =

2. Spearman’s rank correlation coefficient =

3. Coefficient of Concurrent Deviation = 

613

Karl pearson's 12 18

coeffi

1 7 122 TEETH
0.7918

Spearman's wetti 1 1894 1 2 1.00

wetti of consument I fm f 1.00
deviation

435 Ese 968378 Exy 460802

5 255 Ey 297368

4275 50
0.19264

869.50 9317

1
6
46 1

2 0.60

ᵈ

f 0.57735

when n 2 S Either 2 1.00 OR 2 1 00

se y Rank Rank 12 Devi Devi productseyof se of y ofse of y
10 20 2 2 0 200

30 100 I 1 0 t t 3000
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Karl Pearson’s coefficient =

Karl Pearson’s coefficient =

Spearman’s rank correlation coefficient =

Spearman’s rank correlation coefficient =

Coefficient of Concurrent Deviation = 

Coefficient of Concurrent Deviation = 

31. Find Correlation Coefficient by all 3 methods 
x
y

60 90

20 10

614

1

1 0 1 00

FEE V 1.00

32
20 60

10 40 4 1 00

a y 91 If 12 If product'sey

60 20 2
12

1200

90 10 1 900

Σd 2 2100
x ̅ 75

5 15 SD Is SDy
5

1 1 1.00

t.FM 1 1.00

2
75 15

Is 5
1.00
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32.       When n = 2 then

x

x

x

x x xy

y

y y y

10

80

80

50 100 1000

20

60

60

70

70

75

100

100

25

15 150 850

30

35

800 8500 2800

80

65

600 6800 3500

r = r = r = r =

33. x
y

80 60 70 100

35 65 75 25

Find cov (x,y)

xy

310 200 14450

(x - x) (y - y) (y - y)(x - x)y
OR

615

value of r Must be

either 1.00 OR 1.00

1 00 1000 1.00 1.00

coxfe.gl 91 I y

144,1 77.50 50

262.50

cor a y Σ Coe 2 19 57
10,1h

262.50

2 50 35 15 37.50

17.50 65 15 262.50
7.50 75 25 187.50

22.50 25 25 562.50

Coe e y 97 1050
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34.  [ ∑(x - x) (y - y)] = 1200

n = 22

Find cov (x,y)

35. If cov (x,y) = 125, σ  = 10.50, σ  = 13.80. Find r. x y

36. If cov (x,y) = 138.50, σ  = 8.53, σ  = 9.80. Find r. x y

a. 0.8626

a. -1.6568

a. 1.00

b. -0.8626

b. 1.6568

b. -1.00

c. a or b

c. a or b

c. 0.00

d. Can’t say

d. Wrong data

d. Can’t find

x y

30

40

80

78 Find r.

37. 

38. If cov(x,y) > 0 then 

a. 1.00 > r > 0

b. 1.00 > r > -1
c. 0 > r > -1

d. None of these

39. If cov(x,y) < 0 then 

-1 < r < 0

616

core y
a e 9 51

h
54.54545454

could y Ey x ̅ 5 OR Σ Cae E y 5
n

125 10.50 13.80 0.8626

8 38.50 8.53 9.80 1.6568 r can't be

greater than 1 00

when n 2

then either 2 1.00 OR 2 1 00
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40.    If cov (x,y) = 0 then r is also Zero
cov (x,y) = Positive then r is also Positive

cov (x,y) = Negative then r is also Negative

Cov(x,y) = x.y (x-x) (y-y)
n n

∑ ∑- ( x . y ) = 

Cov (x,y)
SD  x SDx y

Moment Correlation     =
Coefficient

[ [
r = r = 

r = 

x.y
n

∑ - ( x . y )  (x-x) (y-y)

 (x-x) (y-y)

n
∑

∑

n nn n
2x∑ 2(x-x)∑

2y∑ 2(y-y)∑2 (x) 2 (y)- -

2(x-x)∑ 2(y-y)∑

x x

x

 42. ∑(x-x) (y-y) = 2500
2∑(x-x)  = 10,000
2∑(y-y)  = 8,250

Find ‘r’

41. Karl Pearson’s Product 

617

8 0

0 8 1.00

1 0 0

IX Y

EX IF
where Iffy

g
Σ a x ̅ y y

KEEP Eggy

2500

1 10,000 8250

8 0 275241
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43. 
x u = 2x+10
y v = 5y-8

10 3022 5463 13635 80
5 173 72 210 42

Find rxy Find ruv

x = 32.50 u = 75
v = 17y = 5.00

n

n n

n

4

4 4

4

2x∑

2y∑ 2v∑

2u∑

5778

138 2106

28712

2 (x)

2 (y) 2 (v)

2 (u)
2 (32.50)

2 (5) 2 (17)

2 (75)

-

- -

-

-

- -

-

SD  =  x

SD  =  y SD  =  v

SD  =  u

=  

=  =  

=  
= 19.7041  

= 3.08221 = 15.4110

= 39.40812

Cov(x,y) = Cov(u,v) = 

= =

x.y uv

592 4520

-145

n n

4 4

39.40812 x 15.4110

∑ ∑- ( x . y ) - ( u . v )

- ( 32.50 x 5 ) - ( 75 x 17 )

= -14.50 = -145

r =uv   (-14.50
19.7041 x 3.08221r =xy   ( ( (

r = -0.2388  xy r = -0.2388  uv  

‘r’ is not affected by Change of Origin as well as

Covariance is affected only by Change in Scale

by Change in Scale

& not by Change of Origin.

618
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44. Value of ‘r’ helps us to know :

45. Scatter diagram can help us to know :

a. Type / Nature of correlation

a. Type / Nature of correlation

b. Degree of correlation

b. Degree of correlation

c. Both of these

c. Both of these

d. None of these

d. None of these

46. x
y

30 35 3839 6040 63

40 38 8628 8039 98

To find ‘r’ by concurrent devi. method. Find c, m. Also find ‘r’

619

I

se y DeviofoeDeviofy product
30 40 c No_ofconcurrent deviation

35 38 No of t signs in

39 28 product column

40 39 t t t 2

38 86 m n 1 7 1 6

60 80
I

63 98 t t t

8 fT 0.57735
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247. If n = 4,    d  = 49. Find Spearman’s Coefficient 
a. -3.90             b. 3.90               c. a or b                d. Wrong data

As -1.00 < r < 1.00

∑

48. SD  = 3, If u = 8x + 20 x

SD  = 5, If v = -3y + 33 y

Find SD , SDu v

49. u = mx + 33

v = ky - 88
then cov (u,v) = m x k x cov (x,y)

50. u = mx - 86
v = jy + 200 then

SD  = |m| x SDu x

SD  = |j| x Sdv ySD  = |j| x Sdv y

cov (u,v) = m x j x cov (x,y) 

620

8 1
6 4T
4 14215

1 29
as 1 4.90

3.90

SDy 8 SDae 8 3 24

SD f 3 spy 3 5 Is

Cov U V 8 3 Cor x y

Cov u v 24 cov foey

Jun fff
consent

ray8 5Dae SDy
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51. u = 3x + 18

u = -3x + 21

u = 13x - 212

u = -3x + 33

u =   x + 55

u =   -15y - 21

u = 81x + 55

u = 188x + 22

u = -1.50x + 21

v = 8y - 33

v = 88y - 33

v = -18y + 63

v = -18y - 33

v = -   y + 23

v = -18x + 33

v = -33y + 21

v = 33y + 56

v = 81y - 33

r  = - 0.80xy

r  = 0.56xy

r  = -0.63uv

r  = - 0.57xy

r  = - 0.583xy

r  = 0.2121uv

r  = - 0.80xy

r  = 0.81812xy

r  = - 0.8651uv

r  = uv

r  = uv

r  = xy

r  = uv

r  = uv

r  = xy

r  = uv

r  = uv

r  = xy

3
2

5
7

252. If    d  = 2, n = 4, . Find Spearman’s Coefficient ∑

621

0.80 0.57 0.80

0.56 0 583 0.81812

0.63 0.2121 0.8651

4
1

6 2

4 15
1 1 0 20 0.80
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53. Vinod Reddy - C.E.O
Rishit - Marketing DirectorRishit - Marketing Director

x - Marketing Exp. for the year
y - Turnover for the year

r  = 0.8123xy Question from VR to Rishit

x = y = ? 

y = x = ? 

After studying correlation between 2 variables process of estimating / 

predicting / determining value of one variable on the basis of other is 

known as ‘Regression Analysis’

54. Regression Analysis is used to find 
a. Relation between 2 variables 

b. One variable on the basis of other

c. Both of these

d. None of these

55.             Presence of correlation between 2 variables is the
PRE-REQUISITE for studying Regression Analysis

622

580 crores

7800 crores

If 2 variables are un correlated then

There is no question of using Regression analysis
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56. IMP
Determining value of one variable on the basis of other is known as 

Regression Analysis

x = Given y = Given

y = ? x = ?

623

concept of Least squares

y is to be estimated on the se is to be estimated on the

basis of given value of a basis of given value of y

Regression of y on a
regression of se on y

Toestimate y on the basis of al Toestimate se on the basis of y
we use Eth of Reg line ofyond we use Eth of Reg line of

9 5 by re x ̅ se any

where byze Regression wetti
re x ̅ boy 19 5
where boy Regression

wetti
of y

one of on y

bye 8
e

boy 8

byx E
I

i ge
brey cover y

varianceof y
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57. r = -0.80, σ  = 8, σ  = 5. Find b , by x yx xy

58. If r is positive then b  & b  are also positive & vice versa. yx xy

If r is negative then b  & b  are also negative & vice versa. yx xy

In short b , b , r either  yx xy

All these 3 will be Positive 
OR

OR

All these 3 will be Negative 

All these are Zero

59. r = -0.8136, σ  = +1.2381, σ  = +2.8133. Find b  & bx y yx xy

624

bye 8 If 0.80 1.28

boy 8

Of
0.80 0.50

bye 8

byse boy 8 all these

3 wetti will always
have same sign

bye 0.8136 7234
1 8487 20 52338

boy 0.8136 1
7 3

0.35805572103

bye boy 8 8 0 r 8 byse.by
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60. If x = 50, y = 80, σ  = 2, σ  = 5, r = 0.90 x y

Find a. Reg. line of y on x
b. Reg. line of x on y

c. x = 58, y = ?
d. y = 81.50, x = ?

625

Egh of Regression Line of y one

y J byse re x ̅

y 5 8 F be_x ̅
Y 80 0.90 22 2 50

Y 80 2.25 foe 50

Y 80 2.252 112.50

y 32.50 2.252

Eth of regression Line of se any

se x ̅ boey y J

x x ̅ 8 y 5

2 50 0.90 Y 80

2 50 0.36 y 80

2 50 0.369 28.80

a 21.20 0.364
2 58 9

Y 32 So 2.252 32.50 2.25658

y 98

y 81.50 a

2 21.20 0.369 21.20 0.36 81 50 50.54
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61. x = 280, y = 350, σ  = 20, σ  = 60, r = 0.80 x y

If x = 295.80, y = ?

62. x = 81.80, y = 36.52, σ  = 5.82, σ  = 3.53, r = -0.75, If y = 50, x = ?x y

63. x = 135.22, y = 1083.96, σ  = 12.81, σ  = 83.56, r = -0.8122,  x y

If x = 148.53, y = ?

626

9 5 byse a x ̅ Regline of y one

y 350 0.80 295.80 280

y 387.92

x x ̅ boey y J Reg line of any

2 81.80 O 75 98 50 36.52

2 65 131388102

If 2 92 5 80 Of 4 Oy 8 8 0.85

If 2 98.20 y If 9 75.80 2

Y 80 0.85 98 20 92

y 90.54

x 92 0.85 95 75.80 80

a 90.215

y J byse re x ̅

y 5 0 x x ̅

Y 1083.96 0.8122 84 148.53 135.22

y 1013.44356598
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64. b  =   yx

b  . b   =   yx xy

r . 

r . 

r . 

r . 

σx

σx

σy

σy

σy

σy

σx

σx

, b  = xy

x

2b  . b   = r    yx xy

2 r = b  . b    yx xy
.. .

 r =    b  . b    yx xy

‘r’ is the G.M. of    b  & b    yx xy

Correlation coefficient is the Geometric Mean of

.. .

 2 regression coefficients

65. If b  = 1.53, b  = 0.3136. Find ‘r’ yx xy

66. If b  = -5.8188, b  = -0.125833. Find ‘r’ yx xy

627

8 byse boy
8 is GM of byse boy

correlation wetti r is the

GM of 2 regression coefficients

bye boy

1.00 8 1.00

0 0058251.00
8 bye boy 0.00 by _boy 1 00

1.53 0.3136

82 0.479808 min value of r 1.00

8 9808 Max value of r 1 1 00

Min value of 82 0.00
8 0 6926817451

Max value of82 1.00

82 bye boy
5.8188 0.125833 0.7321970604

8 0.85568514092

byse 1.8592 boy 0.6592 8 9
1.10706 1.10706 1.22558 wrong

data

pls Note that byse boey 82 can't exceed 1.00
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67. If u = &    v =                      then 

a. r  = r  xy uv b. r  = -r  xy uv c. Both d. None

3x - 19 -18y + 63
8 5

68. u
v

80 90

63 61 then Find ruv

69. If x = 60, y = 100, σ  = 10, σ  = 25, r = -0.60 x y xy 

Find 1. Reg. line of y on x.
2. Reg. line of x on y.

628

4 182 y

Luv 1.00

byse 8 If
Reg line of y on se

0 60

y J byse a x ̅
1 so

y 100 0.60
2 2 60

boy 8.0 0.60

y 100 1 so 2 60
0.24

y 100 1.502 90
If Reg line of y onse

y 190 1.502
is written in the form

Reg line of re any
of y at bae

x x ̅ boey y 5 then b byse

x 60 0.60 15 y 100

2 60 0.24g 24 If Reg line of se on y

2 84 0.294
is written in the formof
a at by then

b brey
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70. If x = 90, y = 200, σ  = 10, σ  = 40, r = 0.95 x y   

Find 1. If x = 80, y = ?
2. If y = 208, x = ?

71. True / False
r  = rxy yx

b  = byx xy

2r  = b  . byx xy

r is G.M. of  b  & byx xy

If r = 0 then b , b = 0yx xy 

If cov(x,y) > 0 then r > 0
If cov(x,y) = 0 then r = 0

b  = yx

b  = xy

r .

r .

σ  x

σ  y

σ  y

σ  x

629

Reg line of yona y 200 0.95 98 80 90

y 162

Reg line of
se any a 90 0.95 208 200

2 91.90

Ii True

False

True

True

True

True

True

true

in I true
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72. If x = 50, y = 90, σ  = 3, σ  = 6, r= 0.75x y  

Find 1. Reg. line of y on x.
2. Reg. line of x on y.

3. Point of intersection of 2 Reg. lines.

630

Reg line of y one

y J byse re x ̅

y J 8.0 re x ̅

y 90 0.75 63 2 50

y 90 1.502 75

y Is t t sod

Reg line of se
on y

x x ̅ bay y J
x 50 0.75 2 9 90

x 50 0.375 y 90

2 So 0.3759 33.75

a 16.25 0.3754

By solving 2 Linear eths simultaneously we will

get point of intersection of 2 lines

y 1st 1 50 16.25 0.3754

y 1st 29.375 t 0.56254 i point of
0.4375g 39.375 intersection of

2 reg lines
9 90 is 50,90

2 16.25 0.375 90 50 2 50

2 Regression Lines will always
intersect at point x ̅ y
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73. If x = 85, y = 20, σ  = 10, σ  = 2, r= -0.80x y  

Find 2 Reg. lines & point of intersection.

631

2 Regression Lines will always
Reg line of y

and intersect at point x ̅ y
y J 8.0 6 x ̅

Y 20 0.80 2 85

y 20 0.16 2 85

y 20 0.162 13.60

y 33.60 0.162

Reg Line of
se on y

se x ̅ boey y 5

x x ̅ 8 Of y 5
2 85 0.80 y 20

2 85 4 y 20

2 85 49 80

a 165 49

Let's solve 2 reg eths simultaneously to find point
of intersection of 2 lines se 165 4620

y 33.60 0.16 165 49 2 85

y 33.60 26 40 0.649
point of intersection of 2reg

o 369
7.20 y 20

Lines x ̅ g 85,20



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

74. If x = 20, y = 150, r= 0.70, σ  = 5, σ  = 20.  x y

Find b , Reg. line of y on x, b , Reg. line of x on y.yx xy

If Reg. line of y on x is written in the form of y = a + bx   
then ‘b’ represents ‘                        ’    

If Reg. line of x on y is written in the form of x = a + by  

 then ‘b’ represents ‘                        ’                      

__________

__________

632

byse 8 0.70 28 2.80

buy 8

Of
0.70 0.175

Reg line of y one

y 150 2.80 x 20

Y 150 2.802 56

y 94 2.802

If Reg line of you is written in the form of

y at bae then b bye

Reg line of se on y

2 20 0.175 y 150

2 20 0.1759 26.25

2 6.25 0.1759

If Reg line of se
on is written in the form of

a at by then b buy

byse

boy
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75. If Reg line of y on x is 8x + 13y = 28. Find byx

76. If Reg line of x on y is 18x - 55y = 20. Find bxy

77. If Reg line of y on x is 3x - 2y - 30 + 55x - 28y = 100x - 20y + 28. 
Find byx

633

82 134 28

139 28 82

y foe bye

byze 0.61538461538

182 Ssy 20

182 207 Ssy

8 Sfy
ii boy 9 3 0555555

32 29 30 552 289 1008 20g 28

29 284 zoy 28 1002 552 32 30

loy 58 422

y For
i bye 4 4 20

bye boy 2

1.3838 0.2828 0.62557065148
0.13889127042 5.8319 0.90

0.07925282931 0.908125 0.268275
1 22675 0.58925 0.85021317179
3.369825 0.2081925 0 83759912327
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78. b  = 20, b  = -0.003521, Find ‘r’ yx xy

a. 0.26537  b. -0.26537  c. 0.07042  d. Wrong data

79. b  = -1.8, b  = -0.38, Find ‘r’ yx xy

80. r = -0.8136, b  = -2.8056, b  = ? xy yx

81. r = 0.228675, b  = 0.583175, b  = ? yx xy

634

8 byse brey 20 0.003521

22 0 07042
As 22 can't be negative it is a wrong

data

byse boy 1 80 0 38 0.684

D 684 0.82704292512

2 byse boy

f 0.8136 byze X 2.8056

bye 0.2359370402

82 byse boey

0 2286757 0.583175 boy

buy 0.08966820529
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82. b  + b  yx xy

2 > r  ............. True / False

83. If b  = 1.53, b  = 0.80. Find r yx xy

a. 1.1063 b. -1.1063 c. 1.2240 d. Wrong data

84. -1.00 < r < 1.00
20 < r  < 1.00

0 < b  . b  < 1.00yx xy

Minimum value of r = 
Maximum value of r = 

2Minimum value of r  = 
2Maximum value of r  = 

85. If reg. line of x on y is 33x - 21y - 28 = 15x - 101y + 58. Find bxy

Note:

Product of 2 regression 

coefficients must lie between

0 & 1.00 including both limits.

635

bye brey 8

beetles ebay
i This statement
is True gigot

bye 4 GM of byse4
boy

byse brey 1.53 0 80 1.22

which is impossible as maze value of 22 is 1 00

1.00

1 00

0.00

1 00

332 214 28 152 loly 58

332 152 loly 58 28 214
182 86 804
a 98g buy

4

boy 4 4444444
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86. If b  > 1 then b  must be less than 1................ True / Falseyx xy

87. If b  < 1 then b  must be greater than 1................ True / Falsexy yx

88. If Reg. line of y on x is y = 88 + 0.20x & Reg. line of x on y is
x = 100 + 1.20 y. Find ( x, y )

636

True 0 bye bay 1.00

bye boy both can't begreater than

False

88 0.202

100 1 201
Let's solve 2 Reg Equations simultaneously

88 0.20 100 1204

Y 88 20 0.249

0.769 108

Y 142.105263157

100 1.20 142.105263157

2 270.526315788

point of intersection of 2 reg lines
x ̅ 5 270.5263 142.1053



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

89. b  = Reg Coefficient of y on x.yx b  = Reg Coefficient of x on y.xy

= r  = r  

=  =  

=  =  

σxσy
σyσx

σ .σx y σ .σx y

Variance of x Variance of y
..

σy σx
σx σy

Cov (x,y) Cov (x,y)

Cov (x,y) Cov (x,y)

x x

(x-x) (y-y) (x-x) (y-y)
n n

∑ ∑

n n
2(x-x) 2(y-y)∑ ∑

b  = yx b  = xy

(x-x) (y-y)∑b  = yx 2(y-y)∑

(x-x) (y-y)∑b  = yx 2(x-x)∑

(x-x) (y-y)∑b  = yx 2(x-x)∑

b   = r  yx

σy

σx

. =  Variance of x
Cov (x,y)

(x-x) (y-y)∑b  = xy 2(y-y)∑

b   = r  xy

σx

σy

. =  Variance of y
Cov (x,y)

637
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90. If r = 0 then cov (x,y) = ?

a. 0 b. 1 c. Between 0 & 1 d. Can’t say

91. If covariance of (x,y) = 100

Variance of x = 8000

Variance of y = 500

Find ‘r’

92.    (x-x) (y-y) = k
2

   (x-x)  = m
2

   (y-y)  = j

∑

∑

∑

Find ‘r’

= 

Where,
X = (x-x)
Y = (y-y)

 X.Y∑
2X 2Y.∑ ∑

r = = k k
m x mjj

KARLPEARSON’S COEFFICIENT

r = 
(x-x) (y-y)

2(x-x)  

∑

∑ x 2(y-y)∑

638

If 2 0 then could y 0

If 0 851 00 then coupe y 0

If 15 8 0 then cover y o

2
COV x y

ox.org
0.05

15000 5
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93. Variance of data 
can be ____________

SD of data can be 
____________

cov(x,y) of data 
can be ____________

a. Zero

b. Positive

c. Negative 

94. If cov (x,y) = 50, σ  = 10 then x

a. σ  > 5 y

b. σ  < 5 y

c. σ  < 5 y

d. Can’t say

95. If scatter diagram is showing a line || to Y-axis then there is __________ 
correlation 
a. Positive

c. Spurious

b. Negative

d. No

639

Zero Zero OR Zero
OR OR
positive positive

positive
OR

Negative

y
covery so

SDoe SDy tox SDy

ii SDy
5.00
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96. If scatter diagram is showing points without depicting any pattern 

97.  Process of establishing relation / association between 2 or more variable 

is known as ________________________ and process of ascertaining value 

of one variable on the basis of other is known as ______________________

98. x = Rainfall in city
y = No. of tress in city

r  = 0.60xy

99. 
a. Coefficient of Determination = 

b. Coefficient of Non-determination = 

Explained Variance

Un-explained Variance

Total Variance

Total Variance

(

(

(

(

 = 
(Coefficient of Determination + 
Coefficient of Non-determination)

 then there is  

Coefficient of Determination =

Coefficient of Non-determination =

(Explained Variance)

(Unexplained Variance)

640

No correlation

correlation analysis

Regression analysis

82 0.602
0 36 36

1 82 1 0 602
1 0 36 0 64 64

82

1 22

1 00
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Coefficient of Determination = 

Coefficient of Non-determination = 

100. If r = 0.85. Find

Explained Variance = 
Unexplained Variance = 

101. a. 2 Regression lines will coincide when

b. Two Regression lines will coincide when there is

c. If r = 0 then Two Regression lines are generally              to each 

is _____________________

other 

102. If c = 5, m = 11. Find coefficient of concurrent deviation.

d. When 2 regression lines are  |  to each other then there 

641

82 0 852 0 7225

1 82 1 0 7225

0 2775

72.25 Explained vasifotalvasi
27 75

unexplained vari Total variance

There is perfect positive correlation OR

perfect negative correlation

2 1 OR

2 I

No correlation

c No_of concurrent deviations
No of t signs in product column

m n 1 11

Ps s negative 6
signs

2 11 28 m 1 0.301511
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103. If c = 8, m = 12. Find coefficient of concurrent deviation.

104. Maths (x) Physics (y)

AM
SD

85 92

8 11

r = 0.89

What expected score of maths if a student scored 90 marks in physics?

642

r L

2

8 0.57735

se y 90

Let's use Reg line of
se any

a x ̅ bay y 5

2 85 0.89 90 92

a 83.70545
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105. Marks of maths, stat of 25 students
(5,16), (18,19), (6,8), (7,13), (2,18) 

(12,13), (5,7), (2,8), (19,2), (16,5) 

(13,18), (12,15), (6,8), (9,5), (6,12) 

(13,15), (7,12), (13,6), (2,12), (13,3) 

(8,5), (9,6), (12,5), (3,16), (5,8) 

Bi-variate Frequency Distribution Table

Marks of 
Stat (y)Marks of 

Maths (y)

Prepare Bi-variate

Frequency Distribution

Table}
0 - 5

0 - 5 5 - 10

5 - 10

15 - 20

15 - 20

Total

Total

10 - 15

10 - 15

a. Find Marginal Distribution of x-marks of Maths

b. Find Marginal Distribution of y-marks of Stats

c. Find Conditional Distribution of y when x is 5 - 10. 

x

y

y

f

f

f

0 - 5

0 - 5

0 - 5

5 - 10

5 - 10

5 - 10

10 - 15

10 - 15

10 - 15

15 - 20

15 - 20

15 - 20

-

643

o I 2 4

o It 7 3 11

1 I 11 2 L 3 7
I O I 3

2 11 5 7 25

4 11 7 3

2 11 5 7

0 7 3 1
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d. Find Conditional Distribution of x when y is 15 - 20. 
x

f

0 - 5 5 - 10 10 - 1515 - 20
-

106.

x
y 10 - 30

10 - 20
20 - 30
30 - 40
40 - 50

30 - 90 90 - 110 Total

Total

a. Find Marginal Distribution of x

b. Find Marginal Distribution of y

c. Find Conditional Distribution of x when y is 90 - 110. 

d. Find Conditional Distribution of y when x is 30 - 40. 

x

x

y

y

f

f

f

f

10-20

10-20

10-30

10-30

20-30

20-30

30-90

30-90

30-40

30-40

90-110

90-110

40-50

40-50

53 28 98
113 167 283
669 813 822

1083 786 555

644

2 1 3 1

179
563

2304
2424

1918 1794 1758 547

179 563 2304 2424

1918 1794 1758

98 283 822 555

669 813 822
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2107. r = 0.50,    d  = 82.50, n = ?∑

108.    REGRESSION COEFFICIENTS ARE AFFECTED BY
CHANGE IN SCALE BUT NOT AFFECTED BY CHANGE IN ORIGIN

109. Theory of Regression has been derived from
METHOD OF LEAST SQUARES

110. There are some cases when we find correlation between 2  
variables although 2 variables are not casually related. This is 
due to existence of Third variable which is related to both the 
variables under consideration, such type of correlation is 
known as

645

6Σd
2 spearman's rank

correlation coefficient
1

n n 1

a so
4 5 32 V 19 84
Jur key 495

On 3 02 nz
1 0.50 0.50

Or 8 09
buy ray

him 1 99 990

n n 1 10 102 1
Osey If 3

buy 8 bye i n to

spurious correlation or Non sense correlation
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111. Regression coefficient are unaffected due to _________________
a. Shift of origin
c. Both

b. Change in scale
d. None 

112. Lungs damage & cigarette smoking, ______________ correlation
may exist.
a. Positive b. Negative c. Zero d. None

113. b  and b  are always same. True / Falseyx xy113. b  and b  are always same. True / Falseyx xy

114. r  and r  are always same. True / Falsexy yx

115. Co-variance measures _____________ variation between 

a. Joint b. Common c. Relative d. None
2 variables.

646

False

True corr coeffi between ifseay
Joint

4 8 152 V 639 21 then

Suv Key

buy run Fu they key Fe
buy f bye

buv boy
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116. 1. If u = 3 + x

117. If u = 13x + 9

v = -8 + y           then

v = -18y + 33           then
Find relation between (b  & b ) and (b  & b ) & (r  & r )uv xy vu yx uv xy

a. r  = rxy uv

c. r  = xy

b. r  = -rxy uv

d.       = 2ruv ruv

1 r  xy

2. u = 18 - 3x
v = -63 + 55y
then
r  = -ruv xy

118. If u = 15x + 93 119. If u = 59 - 68x
v = -18 + 61y v = -51y + 33

then then
r  = ruv xy r  = ruv xy

b  = b  xuv xy b  = b  xuv xy 

b  = b  xvu yx 

b  =      x  bvu yxb  =      x  bvu yx

15 -68

461

3

61 -51

315

4

=      x b  xy 

647

buy byse

bur Is boy

Jur Key
buy run In ray

buy if fry Ie If by a

bur brey
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120. u = v = 13 + 5x

13 -16 5 22

-16 + 22y
19

19 10119 101

101
then u = v = + + x y

b  = uv

b  = vu

r  = uv

121. Spearman’s rank correlation coefficient = 0.80 for 10 pairs of 
 observations.
Later on it is observed that one value of ‘d’ was taken as 7 instead 
of 6. Find correct ‘r’.

648

boy boy

bye
22 101 bye

Key

I 2 1 6 20

990

a so 1 87 a a if
42 1 0.80 0.20

y 0.87878787

wrong Σd 33

correct Σd 33 72 62
33 49 36

20
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122. x

x

y

y

Type of Correlation :

Type of Correlation :

2123. (Product of 2 regression coefficients) = (Correlation coefficient)
b  . b  = yx xy

124. n = No. of pairs of observations in given data (sample)

N = Population size
As we draw conclusion on the basis of sample & not on the basis of
population there can be some error in our judgement

Probable Error Standard Error

649

positive

Negative

82 sign of byse boy 8 will

i J byse.by always be same

0.674 standard
error

0.674
N population size
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125. 1. Marginal Distribution is the frequency distribution of one 

variable  across the particular sub-population of  other variable. 

126. Bi-variate data is collected for : 
a. 2 variables
b. 3 or more variables
c. 2 variables at same point of time
d. 2 variables at different point of time

127. The diff between actual value and estimated value is known as

Error or Residue

128. If r = 0.40 then
% of known or accounted variation =% of known or accounted variation =
% of unknown or un-accounted variation =

Coefficient of determination =
Coefficient of non-determination =

2. Conditional Distribution is the frequency distribution of one 

variable (x or y) across the other variable’s full range of values. 
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0.402 0 16 16

1 0.402 1 0 16
84

82 0 16

1 82 0.84
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129. Variables Nature of Correlation

1. No. of claims & profit of

2. Demand for Giffen goods &

3. Sale of Woolen garments

4. Marketing expenses & 

5. No. of trees & Rainfall

6. Cigarette Smoking &

7. Rainfall & Crop Yield

8. Years of education

9. Temp & Sale of

10. No. of hrs on social media,

Insurance company

Price of Giffen goods.

& temp.

Turnover

Lungs damage

& Income

Tea, Coffee

marks in exam.

651

Negative

positive

Negative

positive

positive

positive

positive

positive

Negative

Negative
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130. For the Bi-variate data 
(20,5), (21,4), (22,3) r = ?
a. 1.00 b. -1.00 c. Can’t say d. r = 2.00

131. Simple correlation is known as

132. Slope of Reg. line of y on x is :

133. Slope of Reg. line of x on y is :

652

f
42

21 4
2

0 666665
3

250 1325 So 1 0.666666 0.666666
1 00

Linear correlation

slope of the line

Reg line of y on se is
are byte o

y J byse foe x ̅ is alb
y J byse.ae byse x ̅

byse x ̅ J byse.ae y

byse.ae y bye x ̅ 5 ftp.fnff bye bye

Reg line of se on y is

a x ̅ buy y J

d x ̅ boy y boy I

boy y x ̅ boy 5

slope of this Line 1 boy boy
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134. The Best method to measure correlation is ________________

135. 2 regression lines
(y - y) = b  (x - x)yx

(x - x) = b  (y - y)xy

intersect at point

136. 2 Reg. lines are 2x - 3y = 10 & 5x - 8y = 33. Find b  & b  & r.yx xy

&

653

Karl perason's productmoment corr coefficient

291 x ̅ 5

of a DIE.in E5

x ̅ g

Trial error method

x my y on se

22 34 10 52 89 33

22 10 39 Sy 33 52

Ey y 33 82

boy 32 1.50 bye 0.6250

82 byse boy 0.6250 1.50 0.9375

8 0 96824 583655
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NEVER DREAM ABOUT SUCCESS,
WORK FOR IT !

654

Karl pearson's coefficient r

g
covariance of x y

She SDy

EY

15 apr 52

EEG acy.gg
8

n

FER p JER

r a x ̅ y 5

LIFE For
Σ

WE.IE
where x x ̅

Y y J
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x y
80 35
90 25 2 5

170 155
55 60 5 55 190 105
75 100 120 280

160 480

coupe y Ey x.̅J
4 28 10

158,5L 75 55 4 22 10 2 75 10

160
162.50

59 20

SDae 12341 752 5 55 20 55 20 25

SDy 12.7475487839 2

12.7475487839 25 4950975678

SD 28 9395 922569 5

SDy 1 15,4450 552 144.697961284

28 9395 922569
100 4 V

Σ I J

could y 2 5

Key 12.54 54 839 28.9395922 564
00

160 255

0.44048819592 1625

Key
Corr wetti beth Jy

1625

sedy 25.4950975678 x

144.697961284
Suv 0.44048819592
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Coor weffi a is unaffected by

change of origin as well as by change
in scale

If 4 102 25

V 16g 300

then SD 10 SDae

SD 16 SDy
Cov Y V 10 16 X CoV x y

jur
or Y V 16 164coupe y

SDu
SDJ Voxsize say y

Suv ray
i r is not affected bychange of origin as

well as

by change in scale

se y 4 22 20 V 3y 300

10 25 40 225

6530 80 105

or x y
22 20 45 CorfuV

179 60 165

200 1200

Key
200

10 20
1 00 YUU I 1.00

Here Key Juv
OR Our Joey
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4 18 332 4 269 300

Joey 0.5625 Find Jyu

Jur Joey
0.5625

4 22 152 V 600 34
Joey 0.8691 rav

Juv Tsey 0.8691

4 19 122 V 29 930

day 0.2293 Fur

Our 0.2293



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

658



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Correlation & Regression Analysis

659


