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THE CONCEPT OF REGRESSION
Correlation tells whether exists a relationship between two variable or not but
it does not reflect cause and effect relationship between two variables.
Therefore, we cannot predict the value of one variable for a given value for
other variable. This limitation is removed by regression analysis.
In regression analysis, the relationship between variable are expressed in the
form of a mathematical equation. It is assumed that one variable is cause and
the other is the effect.
In regression analysis we have two types of variables: i) dependent (or
explained) variable, and ii) independent (or explanatory) variable.
As the name (explained and explanatory) suggests the dependent variable is
explained by the independent variable.
For example, it can be postulated that as household income increases,
expenditure also increases. Here, consumption expenditure is the dependent
variable and household income is the independent variable.
Usually we denote the dependent variable as Y and the independent variable as
X.

The statistical method which is used for prediction is called regression analysis.

And, when the relationship between the variables is linear, the technique is called
simple linear regression . Hence, the technique of regression goes one step further
from correlation and is about relationships that have been true in the past as a

guide to what may happen in the future.
The objective of simple linear regression is to represent the relationship between

two variables with a model of the form shown below:

If we consider the two variables (X variable and Y variable), we shall have two
regression lines. They are:

i) Regression of Y on X
ii) Regression of X on Y.

The first regression line (Y on X) estimates value of Y for given value of X. The
second regression line (X on Y) estimates the value of X for given value of Y. These
two regression lines will coincide, if correlation between the variable is either

perfect positive or perfect negative.
The alternative simplified expression for the above is:

Question. From the following 12 months sample data of a company, estimate the
regression lines.

Solution

i) We know the regression equation of Y on X is:

Method of Least Squares
The basic equation of least square method that y on x equation is:

We can obtain the values of the coefficient a and b of the least square regression
line through the following equations:

Illustration. Assume that quantity of agricultural production depends on the
amount of rainfall and fit a linear regression to the data given.

In this case dependent variable (Y) is quantity of agricultural production and
independent variable (X) is amount of rainfall.
The regression equation to be fitted is
For the above equation we find out the normal equations by the method of
least squares.

Now we will solve the following equation

By substituting values from the above table in the above normal equation (i) and
(ii), we will get following

Before substituting the above values of the two equations (iii & iv) we have to
adjust the value connected with either a or b coefficient as equal by the value of
suitable multiplier.
Here, if we multiply the equation (iii) with the value 75 we may equalize the
value connected with coefficient a, we will get:

We will find the value of coefficient a by considering the equation (iii) above

i.e.
450 = 10a + 750 (0.743)
450 = 10a + 557.25

−10a = 557.25 − 450
a= 107.25/-10 = -10.73
So the regression line is Ŷ = –10.73 + 0.743 X.
Coefficient b is called the regression coefficient. This coefficient reflects the

amount of increase in Y when there is a unit increase in X. In regression
equation the coefficient b = 0.743 implies that if rainfall increase by 1 mm.

agricultural production will increase 0.743 thousand tonne.
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The following points about the regression should be noted:

1) The geometric mean of the two regression coefficients (byx and bxy) gives coefficient of
correlation. That is, r = ±√(bxy) (byx)
2) Both the regression coefficients will always have the same sign (+ or –).

3) Coefficient of correlation will have the same sign as that of regression coefficients. If both
are positive, then r is positive. In case both are negative, r is also negative. For example,

bxy = –1.3 and byx = –0.65,
then r is:

= − 0.919 but not + 0.919
4) Regression coefficients are independent of change of origin, but not of scale.

DIFFERENCE BETWEEN CORRELATION AND REGRESSION
1) Correlation coefficient ‘r’ between two variables (X and Y) is a measure of the

direction and degree of the linear relationship between them, which is mutual.
Whereas regression analysis aims at establishing the functional relationship

between the two variables under study, and then using this relationship to
predict the value of the dependent variable for any given value of the

independent variable. It also reflects upon the nature of the variables (i.e.,
which is the dependent variable and which is independent variable).
2) Correlation need not imply cause and effect relationship between the variables

under study. But regression analysis clearly indicates the cause and effect
relationship between the variables. The variable corresponding to cause is

taken as independent variable and the variable corresponding to effect is taken
as dependent variable.

3) Correlation coefficient ‘r’ is a relative measure of the linear relationship

between X and Y variables and is independent of the units of measurement. It is
a number lying between ±1. Whereas the regression coefficient byx (or bxy) is
an absolute measure representing the change in the value of the variable Y (or

X) for a unit change in the value of the variable X (or Y).
4) There may be spurious (non-sense) correlation between two variables which
is due to pure chance and has no practical relevance. For example, the

correlation between the size of shoe and the income of a group of individuals.
There is no such thing as spurious regression.

5) Correlation analysis is confined only to study of linear relationship between
the variables and, therefore, has limited applications. Whereas regression
analysis has much wider applications as it studies linear as well as non-linear

relationships between the variables.
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