Correlation Analysistc "Correlation Analysis"
Correlation is an analysis of the co-variation between two or more variables. And it involves various methods used for studying and measuring the extent of the relationship between two variables. If any two variables are observed, it is the case of simple correlation. When more than two variables are under study it becomes a case of multiple correlation.

If two sets of variables constantly vary in the same direction i.e., the large values of one are associated with the large values of others, it is a case of positive correlation.

If the large values of the one are associated with the small values of the other, it is a case of negative correlation.

Functions of Correlation Analysis
Broadly speaking correlation analysis performs two functions. Firstly it evaluates the degree and nature of relationship or closeness between two variables. Secondly, correlation analysis yields an equation pointing at the average relationship between two variables. This equation can serve the most useful purpose of estimating one of the variables from given values of the other.

Measurement of Correlation 

Correlation can be measured between any two sets of related phenomenon. The fact of correlation must be deemed to hold good if it exists in larger number of cases than they would be found  to exist if the phenomenon are independent.

Extent of Correlation 

Between the two limits of correlation viz. complete correlation and no correlation at all, there are varying degree of correlation.

1.
Constant or Perfect Correlation 

The area of a circle is indefinite constant relationship with its radius. This is the case of complete correlation and is known as perfect correlation.

2.
Limited Correlation 

If correlation is not perfect it is known as limited correlation.

3.
Linear Correlation 

If all the points on a graph resulting from a set of variables lie on or near a straight line, the correlation is deemed to be linear.

4.
Non-linear Correlation 

If, however, the points lie on a curve the correlation is non-linear.

Methods of Measuring Correlation 

The study of correlation is a study of relationship subsisting between two sets of related phenomena. This can be done in several ways —

1.
Graphic Correlation 

The two series may be plotted on a graph paper and the movements of the two curves may be carefully observed to find if there is any possible sympathy between their movements. If the curves tend to move in the same direction, the correlation is positive; and if they move in the opposite direction the correlation is negative.

2.
Scatter or Dot Diagram Method 

This method consists in plotting the two series on a graph and fitting a ‘line of best fit’ free hand. The line is as close to the points as possible. Its direction indicates the nature of correlation. If the line goes upwards from left to right it indicates positive correlation. On the contrary if the line goes downwards from left to right it indicates negative correlation. If plotted points are scattered widely it shows little or no correlation at all.

3.
Coefficient of Correlation 

It is customary to measure the extent of relationship between two sets of data by finding out the coefficient of correlation.

Karl Pearson’s coefficient of correlation is in common use. If correlation is perfect Karl Pearson’s coefficient of correlation is unity or 1. If there is no correlation at all, the coefficient of correlation will be zero (0).

Karl Pearson’s coefficient of correlation is found by the following formula — 
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= The standard deviations of the first and second series.
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            x 
= Deviation from the arithmetic mean in the 1st series.



            y 
= Deviation in the 2nd series.

Uses of Correlation

1.
Useful to Economics

2.
To study relationship between variables like Price & Quantity Method. 

3.
It helps to businessman to estimate costs, sales and other related variables.

4.
The relationship between variables can be verified and tested for significance with the help of correlation analysis.

5.
Sampling error can also be calculated.

6.
Correlation is the basis for the concept of regression and ratio variables.

Types of Correlation
1.
Positive/Negative Correlation

2.
Simple/Multiple Correlation

3.
Partial/Total Correlation

4.
Linear/Non-linear Correlation

Positive Correlation: When increase in one variable are accompanied by increase in another variable. e.g. height & weight; rainfall and yield.

Negative Correlation: When decrease in one variable are accompanied by decrease in another variable. e.g. price & demand.

Simple Correlation: Study of two variables only is simple correlation. e.g. price & demand.

Multiple Correlation: Study of more than two variables is multiple correlation. e.g. price, demand and supply of a commodity.

Partial Correlation: When we study the two variables excluding some other variable, it is called partial correlation. We study price and demand, eliminating supply side.

Total Correlation: When we study all the variables, it is called total correlation.

Linear Correlation: When the ratio of changes between two variables is uniform, it is called linear correlation. e.g. 5, 10, 15, 20, 25 (the difference is 5 i.e. same).

Non-linear Correlation: When the ratio of changes between two variables is non-uniform, it is called non-linear correlation e.g. 5, 15, 20, 45 (the difference is not same).

Regression Analysistc "Regression Analysis"
Average relationship between two or more variables is known as Regression.

Regression Analysistc "Regression Analysis"
Regression analysis is based on the relationship between two or more variables. The known variable is called as “independent variable” and the variable we are trying to predict is called as ‘dependent variable’. Regression analysis shows us how to determine both the nature and the strength of a relationship between independent variable and dependent variable.

According to M.M.Blair, “Regression analysis is a mathematical measure of the average relationship between two or more variables in terms of the original units of the data.”

The term ‘Regression’ was first used by Sir Francis Galton in 1877 in the study of heredity. Galton made a study that showed that the height of sons born to tall parents will tend to move back, or ‘Regress’, towards the mean height of the population. In statistics the term ‘Regression’ is used to denote backward tendency which means going back to average. In Economics regression analysis is used as the basic technique for economic variables that constitute the essence of economic theory and economic life.

Before developing the methods of regression it is necessary to distinguish between two types of relationships linear and non-linear—


1.
If the relationships between two (or more) variables is best described by means of a straight line (or a plane), it is called linear. Linear relationship implies a constant change in the dependent variable with respect to changes in the independent variables. It is extensively used for predictive purposes.


2.
If the underlying relationship between two (or more) variables is best described by a curve the relationship is called non-linear. A non-linear relationship implies a varying absolute change in the dependent variable with respect to changes in the independent variable. Its predictive value is limited.
Types of Regression

1.
Simple Regression 

The regression analysis for studying only two variables at a time, is called the Simple Regression.

2.
Multiple Regression 

The regression analysis for studying more than two variables at a time is known as Multiple Regression.

3.
Linear Regression 

The task of bringing out linear relationships consists of developing methods of fitting a straight line or the regression line, as is often called, to the data on two variables.

4.
Non-linear Regression 

If the curve of regression is not a straight line, then it is called a Non-linear Regression.

Utility of Regression Analysis
Today, the regression analysis technique plays a vital role in managerial decisions. The importance of this technique can be stated through the following points :

1.
This technique helps in determining the coefficient of correlation.

2.
This technique establishes the rate of change in one variable, in terms of the changes in another variable.

3.
Regression analysis helps prediction and thus it can estimate the value of unknown quantities.

4.
This technique helps in economic and business investigations.

5.
The study of regression analysis indicates the cause and effect relationship.

Difference between Correlation and Regression Analysis

1.
In correlation, we cannot say that one variable is the cause and other the effect. While in regression analysis one variable is taken as dependent and the other is independent—thus making it possible to study the cause and effect relationship.


2.
Correlation coefficient is independent of change of scale and origin but regression coefficients are independent of change of origin but not of scale.


3.
Correlation indicates the quantity of relation between to variable but regression analysis indicate the nature of two variables.
Column Wise Points of Difference
Difference between Correlation and Regression


             Correlation






Regression

1.
Relationship between two variables
 Average relationship between two variables

2 Both variables x and y are random variables
x is random and y is fixed variable

3.Not useful to further mathematical treatment    Useful to further mathematical treatment

4 .x and y are inter-dependent



It is not dependent

Precautions in the Use of Regression Analysis
As the regression analysis has a predictive value, its limitations must be recognised and it must be used with Caution. Regression Analysis suffers from the following limitations —


1.
A value of Y can not be predicted if the value of X is beyond the values on which the regression equation is based, For example, if the various values of X range from 200 to 1400, then a value of Y corresponding to X = 1500 should not be estimated.


2.
In case of a time series, the value of Y which involves the prediction of a result for ‘X’ a future event, may not be relevant. For example, if the data relate to years 1971 to 1979 and a prediction for 1980 or any later date is desired, regression analysis may not be used satisfactorily.


3.
The analysis is confined to data where the distribution of Y is normal.
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