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Chapter 7: Correlation and Regression Analysis 

In the previous chapter, we discussed many a statistical measure relating to 

Univariate distribution i.e. distribution of one variable like height, weight, mark, 

profit, wage and so on. However, there are situations that demand study of more 

than one variable simultaneously. A businessman may be keen to know what 

amount of investment would yield a desired level of profit or a student may want 

to know whether performing better in the selection test would enhance his or her 

chance of doing well in the final examination. With a view to answering this 

series of questions, we need to study more than one variable at the same time. 

Correlation Analysis and Regression Analysis are the two analyses that are made 

from a multivariate distribution i.e. a distribution of more than one variable. In 

particular when there are two variables, say x and y, we study Bivariate 

distribution. We restrict our discussion to Bivariate distribution only. 

Correlation analysis, it may be noted, helps us to find an association or the lack of 

it between the two variables x and y. Thus if x and y stand for profit and 

investment of a firm or the marks in Statistics and Mathematics for a group of 

students, then we may be interested to know whether x and y are associated or 

independent of each other. The extent or amount of correlation between x and y is 

provided by different measures of Correlation namely Product Moment 

Correlation Coefficient or Rank Correlation Coefficient or Coefficient of Concurrent 

Deviations. In Correlation analysis, we must be careful about a cause and effect 

relation between the variables under consideration because there may be 

situations where x and y are related due to the influence of a third variable 

although no causal relationship exists between the two variables. 

Regression analysis, on the other hand, is concerned with predicting the value of 

the dependent variable corresponding to a known value of the independent 

variable on the assumption of a mathematical relationship between the two 

variables and also an average relationship between them. 

Univariate Vs Bivariate Data 

      When data are collected on only one variable they are known as 
univariate data and the corresponding frequency distribution is known 
as Univariate Frequency Distribution. If x denotes marks obtained by 



students in a subject for a group of 30 students then x1 denotes the 

marks obtained by the student having Roll Number 1, x2 denotes the 

marks obtained by the student having Roll Number 2, and so on and 
lastly x30 denotes the marks obtained by the student having Roll 

Number 30.        

    

On the other hand, when data are collected on two variables simultaneously, 

they are known as bivariate data and the corresponding frequency distribution, 

derived from it, is known as Bivariate Frequency Distribution. If x and y denote 

marks in Maths and Stats for a group of 30 students, then the corresponding 

bivariate data would be (xi, yi) for i = 1, 2, …. 30 where (x1, y1) denotes the 

marks in Mathematics and Statistics for the student with serial number or Roll 

Number 1, (x2, y2), that for the student with Roll Number 2 and so on and lastly 

(x30, y30) denotes the pair of marks for the student bearing Roll Number 30. 

Example: The following table shows data relating to the marks in 
Statistics (x) and Mathematics (y): 

 

 

As in the case of a Univariate Distribution, we need to construct the frequency 

distribution for bivariate data. Such a distribution takes into account the 

classification in respect of both the variables simultaneously. Usually, we make 

horizontal classification in respect of x and vertical classification in respect of the 

other variable y. Such a distribution is known as Bivariate Frequency 

Distribution or Joint Frequency Distribution or Two way classification of the two 

variables x and y. 

 

CORRELATION ANALYSIS 

While studying two variables at the same time, if it is found that the change in 

one variable is reciprocated by a corresponding change in the other variable either 

directly or inversely, then the two variables are known to be associated or 

(15, 13), (1, 3), (2, 6), (8, 3), (15, 10), (3, 9), (13, 19), 

(10, 11), (6, 4), (18, 14), (10, 19), (12, 8), (11, 14), (13, 16), 

(17, 15), (18, 18), (11, 7), (10, 14), (14, 16), (16, 15), (7, 11), 

(5, 1), (11, 15), (9, 4), (10, 15), (13, 12) (14, 17), (10, 11), 

(6, 9), (13, 17), (16, 15), (6, 4), (4, 8), (8, 11), (9, 12), 

(14, 11), (16, 15), (9, 10), (4, 6), (5, 7), (3, 11), (4, 16), 

(5, 8), (6, 9), (7, 12), (15, 6), (18, 11), (18, 19), (17, 16) 

(10, 14),       



correlated. Otherwise, the two variables are known to be dissociated or 

uncorrelated or independent. There are two types of correlation:1)Positive 

correlation and 2)Negative correlation. 

If two variables move in the same direction i.e. an increase (or decrease) on the part 

of one variable introduces an increase (or decrease) on the part of the other 

variable, then the two variables are known to be positively correlated. As for 

example, height and weight yield and rainfall, profit and investment etc. are 

positively correlated. 

On the other hand, if the two variables move in the opposite directions i.e. an 

increase (or a decrease) on the part of one variable results a decrease (or an 

increase) on the part of the other variable, then the two variables are known to 

have a negative correlation. The price and demand of an item, the profits of 

Insurance Company and the number of claims it has to meet etc. are examples of 

variables having a negative correlation. 

The two variables are known to be uncorrelated if the movement on the part of one 

variable does not produce any movement of the other variable in a particular 

direction. As for example, Shoe- size and intelligence are uncorrelated. 

 

 

MEASURES OF CORRELATION 

We consider the following measures of correlation: 

1) Scatter diagram 

2) Karl Pearson’s Product moment correlation coefficient 

3) Spearman’s rank correlation co-efficient 

4) Coefficient of concurrent deviations 

1) SCATTER DIAGRAM 

This is a simple diagrammatic method to establish correlation between a pair of 

variables. Unlike product moment correlation co-efficient, which can measure 

correlation only when the variables are having a linear relationship, scatter 

diagram can be applied for any type of correlation – linear as well as non-linear 

i.e. curvilinear. Scatter diagram can distinguish between different types of 

correlation although it fails to measure the extent of relationship between the 

variables. 

Each data point, which in this case a pair of values (xi, yi) is represented by a point 

in the rectangular axes of cordinates. The totality of all the plotted points forms 



the scatter diagram. The pattern of the plotted points reveals the nature of 

correlation. In case of a positive correlation, the plotted points lie from lower left 

corner to upper right corner, in case of a negative correlation the plotted points 

concentrate from upper left to lower right and in case of zero correlation, the 

plotted points would be equally distributed without depicting any particular 

pattern. The following figures show different types of correlation and the one to 

one correspondence between scatter diagram and product moment correlation 

coefficient.  

 

 

  

  

KARL PEARSON’S PRODUCT MOMENT CORRELATION COEFFICIENT 

This is by for the best method for finding correlation between two variables 

provided the relationship between the two variables is linear. But to understand 

the concept of Pearson’s correlation coefficient, we have to know the concept of 

Covariance. 

Covariance is a simple measure of correlation between two variables and given 

by the formula: 
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This formula can be converted into the following formula: 
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This measure does not depend on origin but depends on scale. Therefore it is not 

a unit free measurement. For positive correlation between two variables we get 

positive values of Covariance and vice versa. 

 

CALCULATION OF KARL PEARSON’S PRODUCT MOMENT CORRELATION 

COEFFICIENT 

This is by for the best method for finding correlation between two variables 

provided the relationship between the two variables is linear. Pearson’s 

correlation coefficient may be defined as the ratio of covariance between the two 

variables to the product of the standard deviations of the two variables. If the two 

variables are denoted by x and y and if the corresponding bivariate data are (xi, 

yi) for i = 1, 2, 3, ….., n, then the coefficient of correlation between x and y, due to 

Karl Pearson, in given by : 
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 where x  and y are the Standard 

Deviations of x  and y  respectively. 

This formula can be converted into the following formula 
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PROPERTIES OF CORRELATION COEFFICIENT 

(i) The Coefficient of Correlation is a unit-free measure. 

(ii) The coefficient of correlation remains invariant under a change of 

origin and/or scale of the variables under consideration depending on 

the sign of scale factors. 

(iii) The coefficient of correlation always lies between –1 and 1, including both 

the limiting values i.e. 1 1xyr−   + . 

Example 1: Find product moment correlation coefficient from the following 

information: 
 

x : 2 3 5 5 6 8 

y : 9 8 8 6 5 3 



Solution: 

In order to find the covariance and the two standard deviations, we prepare the 

following table: 

Computation of Correlation Coefficient 

 

Sl.No. 
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2
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1. 2 9 18 4 81 

2. 3 8 24 9 64 

3. 5 8 40 25 64 

4. 5 6 30 25 36 

5. 6 5 30 36 25 

6. 8 3 24 64 9 

Total 29 39 166 163 279 
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We find a high degree of negative correlation between x and y. 

 


