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B.Com. I 

CORE CONCEPT OF                                   

BUSINESS MATHMATICS & STATISTICS 

 

1. Illustrate the correlation. 

2. Briefly describe the degree of association. 

3. What do you mean by types of correlation? 

 

 

CORRELATION 
 

Correlation analysis is used to determine the degree of association between two variables. Having obtained the 

equation of the regression line, correlation analysis can be used to measure how well one variable is linearly related 

to another. 

When two quantitative facts having the relationship of cause and effect are varying simultaneously in the same or in 

the opposite directions, the measurement of such variations is called the measure of correlation. 

Definitions- 

1) “If two or more quantities vary in sympathy so that movements in the one tend to be accompanied by 

corresponding movements in the other, then they are said to be correlated.”- L.R. Connor 

2) “Correlation means that between two series or groups of data there exists some casual connection.”- King 

Range of correlation is between +1 to -1 

 

      TYPES OF CORRELATION 

1) Positive and Negative Correlation:-If the values of the two series deviate in the same direction, an increase 

in the value of one variable results in a corresponding increase in the value of the other variable or if a 

decrease in the value of one variable results in a corresponding decrease in the value of other variable, it is 

called positive correlation. 

            On the contrary of the above, when two variables deviate in opposite or inverse direction, it is called 

negative correlation. 

2) Linear and Curvi-linear Correlation: The distinction between linear and curvi linear correlation is based 

upon the ratio of change between two variables. If the ratio of change between two variables is constant, it is 

known as linear correlation. If corresponding change in two variables is not at a constant rate but is at a 

fluctuating rate, it is said to be curvi-linear or non- linear correlation. 
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3) Simple, Multiple and Partial Correlation:-  This distinction is based on the number of variables studied. 

The correlation between two variables is known as simple correlation. When more than two variables are 

studied, it is a problem of either multiple or partial correlation. 

 

 DEGREE OF CORRELATION 

The degree of correlation is classified as under- 

1) Perfect Correlation- When the movement in two related variables is in the same direction and in the same 

proportion, it is perfect positive correlation. The coefficient of correlation (r) in this case will be + 1. 

2) Absence of Correlation- If no interdependence is found between two variables or there is no relationship 

between deviations in one variable to corresponding deviations in the other variable. 

METHODS OF DETERMINING CORRELATION 

A) Karl Pearson’s Coefficient of correlation 

B) Spearman’s Rank Coefficient of correlation 

 

A) Karl Pearson‟s Coefficient of correlation: - This method for measuring the intensity of correlation was 

propounded by the famous biologist and statistician Karl Pearson. It explains both the degree and direction of 

correlation vary clearly. The coefficient of correlation is denoted by „r‟ and it is calculated on the basis of 

mean and standard deviation. It is obtained by “dividing the sum of the products of the corresponding 

deviations of the various items of two series from their respective means by the product of their 

standard deviations and the number of pairs of observations.”  
 

Formula of r in Direct Methods- 
𝛴𝑑𝑥𝑑𝑦

 𝛴𝑑𝑥2∗𝛴𝑑𝑦2
 It is used where, when mean is in whole no. 

 

Formula of r in Short cut Method- 
𝛴𝑑𝑥𝑑𝑦 ∗𝑁−(𝛴𝑑𝑥∗𝛴𝑑𝑦 )

  𝛴𝑑𝑥2∗𝑁− 𝛴𝑑𝑥  2 ∗[𝛴𝑑𝑦2∗𝑁− 𝛴𝑑𝑦  2]
 It is used where, when mean is in decimal or 

deviations (dx) are taken from assume mean (A). 

 

Example-21:  Calculate the Karl Pearson’s coefficient of correlation from the following data. Assume (A) 75 and 114 value 

of X and Y. 
X 78 89 99 60 59 79 68 61 

Y 125 137 156 112 107 136 123 108 

 

Solution-21:  

 
A=75 

   
A=114 

 x dx(x-A) (dx)2 y dy(y-A) (dy)2 dxdy 

78 3 9 125 11 121 33 

89 14 196 137 23 529 322 

99 24 576 156 42 1764 1008 

60 -15 225 118 4 16 -60 
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59 -16 256 112 -2 4 32 

79 4 16 136 22 484 88 

68 -7 49 123 9 81 -63 

61 -14 196 108 -6 36 84 

  -7 1523   103 3035 1444 

  

Karl Pearson’s Coefficient of correlation (r) = 
𝛴𝑑𝑥𝑑𝑦 ∗𝑁−(𝛴𝑑𝑥∗𝛴𝑑𝑦 )

  𝛴𝑑𝑥2∗𝑁− 𝛴𝑑𝑥  2 ∗[𝛴𝑑𝑦2∗𝑁− 𝛴𝑑𝑦  2]
 

      = 
1444∗8−(−7∗103)

  1523∗8− −7 2 ∗[3035∗8− 103 2]
 

      = 
11552−(−721)

  12184− 49  ∗[24280− 10609 ]
 

      = 
11552+721

  12135  ∗[13671]
 

      = 
12273

 165897585
 

      = 
12273

12880 .125
 

               r = 0.953 

 

B) Spearman‟s Rank Coefficient of correlation- This method was propounded by Charles Edward Spearman 

in the year 1904. This method is also known as rank difference method. In this method data may be arranged 

in increasing or decreasing order. It is denoted by rr. It may be calculated in the following three situations- 

1) When ranks of item are not given 

2) When ranks of item are given 

3) When some values or ranks are equal   

Formula- rr = 1 −
𝟔𝜮𝑫

𝑵(𝑵𝟐−𝟏)
 


