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Chapter 2

Two-Variable Regression Analysis: 
Some Basic Ideas

Simple Regression model

Two variable linear regression model 
Bivariate linear regression model

Y and X are two variables, representing some 
population

Explaining Y in terms of X
Studying how Y varies with changes in X
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Example

A total population of 60 families in a 
hypothetical community and their weekly income 
(X) and weekly consumption expenditure (Y), 
both in dollars
The 60 families are divided into 10 income 
groups
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Conditional expected values

The expected value of Y given the value of X
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Population regression line (PRL)

A population regression curve is simply the locus 
of the conditional means of the dependent variable 
for the fixed values of the explanatory variable (s)

Population Regression Function (PRF)

Conditional Expectation Function (CEF)
Population Regression Function (PRF)
Population Regression (PR)

( | ) ( )i iE Y X f X=

Linear population regression function

is known as intercept

is known as slope coefficients

1β

1 2( | )i iE Y X Xβ β= +

2β

Linear

Linear in the Variables

Linear in the Parameters

Linear in the variables

The regression curve is a straight line 

X’s are raised to the first power only
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Linear in the Parameters

The conditional expectation of Y is a 
linear function of the parameters, the 

May or may not be linear in the variable X

'sβ

1 2

2
1 2 3

2 3
1 2 3 4

X

Y X X

Y X X X

Y eβ β

β β β

β β β β
+

= + +

= + + +

=

Linear regression 

Linear regression will always mean a 
regression that is linear in the 
parameters; the         are raised to the 
first power only. 
May or May not be linear in the 
explanatory variables, the X’s
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Are the following models linear 
regression models?  
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Stochastic Specification of PRF

The deviation of an individual around its 
expected value as follows: 
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Stochastic Specification of PRF

How do we interpret this equation?

(1) is the mean consumption 
expenditure of all the families with the same level of 
income- This component is known as the systematic 
or deterministic component

(2) is the random or nonsystematic component
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The Significance of the Stochastic 
Disturbance Term 

Vagueness of theory
Unavailability of data
Intrinsic randomness in human behavior
Poor proxy variables
Wrong functional form

The Sample Regression Function 
(SRF)
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A Random Sample from the 
Population of Table 2.1
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Another Random Sample from the 
Population of Table 2.1

The Sample Regression Function (SRF)
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SRF1 SRF2 Linear (SRF1) Linear (SRF2)

The Sample Regression Function (SRF)
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The PRF
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The Sample Regression Function (SRF)
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îY

iY

Weekly income $

W
ee

kl
y 

co
ns

um
pt

io
n 

ex
pe

nd
itu

re
 $

Illustrative Examples

Table 2.8 Data on expenditure on food and total 
expenditure, measured in rupees, for a sample of 
55 rural households from India. (In early 2000, a 
U.S. dollar was about 40 Indian rupees)

Plot the data, using the vertical axis for expenditure 
on food and the horizontal axis for total 
expenditure 
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As total expenditure increases, on the average, 
expenditure on food also increases. 

We would not expect the expenditure on food to 
increase linearly for ever. Once basic needs are 
satisfied, people will spend relatively less on food 
as their income increases. That is, at higher levels 
of income consumers will have more discretionary 
income.


