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SIMPLE AND LINEAR GORRELATION ANALYSIS:

MEANING, MEASUREMENT

Correlation is a statistical technique used to measure the direction and degree of relationship between two or more
variables.

For example:

Income and expenditure

Price and demand

Advertising expenditure and sales

Production and cost

Marks obtained and study hours

If a change in one variable is associated with a change in another variable, the variables are said to be correlated.

Correlation analysis does not necessarily establish cause-and-effect relationship. It only tells us how closely two
variables move together.
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SIMPLE GORRELATION

When the relationship between only two variables is studied, it is called Simple Correlation.
For example, studying the relationship between:

« Sales and advertising expenditure

« Demand and price

e [Income and consumption

Thus, simple correlation is concerned with the relationship between two variables, generally represented by X and
Y.
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LINEAR GORRELATION

« When the relationship between two variables can be represented approximately by a straight line, it is called
Linear Correlation.

* In linear correlation, a change in one variable is associated with a relatively constant change in the other
variable.

« For example, if an increase in advertising expenditure is generally accompanied by a proportionate increase in
sales, the relationship may be considered approximately linear
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FEATURES OF SIMPLE AND LINEAR GORRELATION

|t studies the relationship between two variables.

 |tindicates the direction of relationship.

|t measures the degree or strength of relationship.

 Linear correlation assumes that the relationship can be represented approximately by a straight line.
» The correlation coefficient is generally represented by r.

» The value of r lies between -1 and +1.

 |tis useful in business forecasting and decision-making.

» Correlation does not by itself prove causation.
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DIRECTION OF GORRELATION

A. Positive Correlation

« When both variables move in the same direction, the correlation is positive.

« [f X increases and Y also increases, or X decreases and Y also decreases, there is positive correlation.
Examples:

e [Income and consumption

» Advertising expenditure and sales

* Production and total cost
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NEGATIVE CORRELATION

» When the variables move in opposite directions, the correlation is negative.
« |f Xincreases and Y decreases, or vice versa, the correlation is negative.
Examples:

* Price and demand

» [nterest rate and investment, under appropriate conditions

» Price and quantity demanded
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ZERO GORRELATION

When there is no systematic linear relationship between two variables, the linear correlation coefficient is zero or
approximately zero.
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MEASUREMENT OF GORRELATION

Simple and linear correlation can be measured through different methods. The most important method in
Business Statistics is:

Karl Pearson's Coefficient of Correlation

* |tisrepresented byr.



KARL PEARSON'S GOEFFIGIENT OF GORRELATION

Karl Pearson's coefficient of correlation is one of the most widely used statistical measures for determining the
degree and direction of linear relationship between two variables.

» The value of rranges from:

o —1<r<+1
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DIRECT METHOD — ST &f Tafe)
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INTERPRETATION OF THE VALUE OF R

R % amearen

+1

+0.75t0 +0.99
+0.50 t0 +0.74
+0.25t0+0.49
0
-0.25t0-0.49
-0.50to -0.74
-0.7510-0.99
-1

Perfect positive correlation

Very high positive correlation
High/Moderate positive correlation
Low positive correlation

No linear correlation

Low negative correlation
Moderate/High negative correlation
Very high negative correlation

Perfect negative correlation
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CHARAGTERISTIGS OF GORRELATION GOEFFIGIENT

« The value of r lies between -1 and +1.

» The sign of rindicates the direction of relationship.

» The absolute value of r indicates the strength of the linear relationship.
* [fr=+1, there is perfect positive correlation.

« |fr=-1, there is perfect negative correlation.

* [fr=0, there is no linear correlation.

« The coefficient is unit-free.

* |nterchanging X and Y does not change the value of r.

» Correlation does not necessarily imply causation.
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IMPORTANGE IN BUSINESS STATISTIGS

Correlation analysis is particularly useful in business because it helps managers understand relationships among
economic and business variables.

Major applications include:

 Sales forecasting: Relationship between advertising and sales.

« Demand analysis: Relationship between price and demand.

» Cost analysis: Relationship between production and cost.

 Financial analysis: Relationship among financial variables.

« Market research: Studying relationships between consumer characteristics and purchasing behaviour.

» Business planning: Understanding relationships helps in managerial decision-making.
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LIMITATIONS OF GORRELATION ANALYSIS

Correlation does not prove cause and effect.

A high correlation may sometimes arise due to a third variable.

Pearson's correlation measures linear association; it may not adequately describe a nonlinear relationship.

Extreme observations or outliers can substantially affect the coefficient.

Correlation alone does not provide a complete explanation of the business relationship.

The reliability of the result depends on the quality and representativeness of the data.
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Simple and Linear Correlation Analysis:
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Meaning and Measurement
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two variables (X and Y ).
- ILinear correlation means that changes in the two variables are
related to each other in the form of a straight line.

atures of Simp and Linear Correlation

studies the relationship between only two variables.

1.

It

= It indicates the directrtion of relationship (positive or negative).
3. It measures the degree of relationship (weak, moderate or strons).
< It measures only linear relationship, i.e.. the relationship can be

represented by a straight line.

2. Measurement

Simple and linear correlation is measured by the Coefficient of Correlation

represented by “r’. Its value lies between -1 and + 1.

(aa) Karl Pearson’s Coefficient of Correlation

(i) Direct Miethhod

S (X —XD)(¥Y—Y)

=
J}: X —)F < > Cxr —F)F
Where, X = Independent variable, ¥ = DDependent variable
X — Mean of X, Y — Mean of Y

(ii) Short—cut Method
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Ve =x == J [ = — = >>7]
Where, n

(b)) Interpretation of “x”

—

Number of observations
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Value of r Degree of Relationship Nature of Relationship
= 1.00 Perfect correlation Positive Perfect Correlation
+0.7S to +0.99 High correlation Positive Correlation
+0.2S o +0.74 Moderate correlation Positive Correlation
+0.00 to +0.24 ILow correlation Positive Correlation
O.o0 No correlation No Linear Correlation
—0.00 to —-0.24 ILow correlation Negative Correlation
—0.25 to -0.74 Moderate correlation Negative Correlation
—0.75 to -0.99 High correlation Negative Correlation
—1.00 Perfect correlation Negartive Perfect Correlation

Characteristics of Coefficient of Corrxrelation

The value of r lies between —1 and + 1.

The sign of r {(+ or —) indicates the direction of relationship.

The absolute value |r| indicates the strength (degree) of relationship.
r is unitless, so it can be used to compare different series.

r does not establish cause and effect relationship; it only measures

LU )

association.

Conclusion

Simple and linear correlation analysis is a simple and useful tool to
measure the direction and degree of relationship between two variables.
It is widely used in business decisions, forecasting., control and planning.



CONGLUSION

Simple and linear correlation analysis is an important part of Business Statistics. It provides a quantitative measure
of the direction and strength of the linear relationship between two variables. Karl Pearson's coefficient of
correlation, represented by r, is the most commonly used measure. Its value ranges from -1 to +1, where the sign
indicates direction and the magnitude indicates strength.
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