Analysis: Some Basic
Ideas
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Two-Variable Regression

Simple Regression model

m Two variable linear regression model
m Bivariate linear regression model

Y =p6+p5,X+uU

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

m A total population of 60 families in a
hypothetical community and their weekly
income (X) and weekly consumption
expenditure (), both in dollars

m The 60 families are divided into 10 income
groups
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v X| 80 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260
Weekly 55 65 79 80 102 | 110 | 120 | 135 | 137 | 150
EJTSI:JympIion 60 70 84 93 107 | 115 | 136 | 137 | 145 | 152
?p;nditure 65 74 90 95 110 | 120 | 140 | 140 | 155 | 175
70 80 94 103 | 116 | 130 | 144 | 152 | 165 | 178

75 85 98 108 | 118 | 135 | 145 | 157 | 175 | 180

88 - 113 | 125 | 140 - 160 | 189 | 185

115 - - - 162 191

Total 325 | 462 | 445 | 707 | 678 | 750 | 685 | 1043 | 966 | 1211
E(Y [ X) 65 7 89 101 | 113 | 125 | 137 | 149 | 161 | 173
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Conditional expected values

E(Y | X)

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

m 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)
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Population Regression Function
(PRF)

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

E(Y X)) = f(X,)
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Linear population regression
function

EVY X)) =+ B X,

B, is known as intercept

B> is known as slope coefficients
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Linear

m Linear in the Variables

m Linear in the Parameters
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Linear in the variables

m The regression curve is a straight line
m X’s are raised to the first power only

E(Y|Xi):ﬁ1+ﬂzxi

€325 1/2012 (Ajam Kaewkwan
Tangtipongkul)




" JEE
Linear in the Parameters

m The conditional expectation of Y is a linear
function of the parameters, the 8's

m May or may not be linear in the variable X
Y =ﬂ1+ﬁzx +ﬂ3X2

Y :ﬂ1+ﬁzx +ﬂsxz+ﬂ4xs
Y = ghthX
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Linear regression

m Linear regression will always mean a
regression that is linear in the parameters; the 8 's
are raised to the first power only.

m May or May not be linear in the explanatory
variables, the X’s
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Linear in parameter functions

Y Y
Quadratic .
Y S B+ B X + BXE Exponential
Y = phrhax
X X
Y
Cubic
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Are the following models linear
regression models?

a. YI — eﬁ1+ﬂzxi+ui

b. InY, =ﬂ1+ﬂ2£xi]+ui

c. Y, :ﬂ1+ﬂzgxi+ui
d.InY; = B, + B, X; +u;

€325 1/2012 (Ajam Kaewkwan
Tangtipongkul)

" JEE
Stochastic Specification of PRF

The deviation of an individual Y; around its
expected value as follows:

ui:Yi_E(Y |Xi)
Yi=E [ X)) +uy
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Stochastic Specification of PRF

How do we interpret this equation?
Yi=EM [ X)+y

E(Y X)) 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

@

@ U; isthe random or nonsystematic component
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The Significance of the Stochastic
Disturbance Term

m Vagueness of theory

E(Y.| X)) = . X -
( .| l) ELE(Y [ X)I+E(u [ X)) m Unavailability of data
=E(Y | X))+ E(u; | X)) = Intrinsic randomness in human behavior
m Poor proxy variables
E(u; | X;)=0 = Wrong functional form
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The Sample Regression Function The Sample Regression Function (SRF)
(SRF)
A Random Sample from the Another Random Sample from the 200
Population of Table 2.1 Population of Table 2.1 -
Y X Y X I
70 80 55 80 2
65 100 88 100 E 100
% 120 90 120 :
95 140 80 140 > %
110 160 118 160 !
115 180 120 180 o = 00 5 200 250
120 200 145 200 Weeklyincome. °
140 220 125 220 N Tovoar (50) = = =~ Lmr (50 2)
155 240 145 240
150 260 ee325 11T2012 (Ajarn Kaewkwan 175 260 ee325 lggiélflfuli:\rglm;iewkwan
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The Sample Regression Function (SRF)

YAi :ﬁA1+ﬂ2xi

v =estimatorof E (Y | X .)

i
,BAl = estimator of IB 1

g,

,3 2 = estimator of
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The PRF
Yi =B+ B, X+,
On the basis of the SRF
Yi :ﬂ1+ﬂ2Xi +Gi
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The Sample Regression Function (SRF)

Y

<

}l’j, ) SRF YAu =B1+[§2Xi

Y,

E(YIX) /EMX.)
A

=<5 =
e
S N—

PRECE(Y X)) =B+ B X,

Weekly consumption expenditure $
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lllustrative 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

X
Xi
Weekly income $
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TABLE 28  Ford an
Food Total

1 217.0000 3820000 2 190,0000 655.0000 700
2 1960000 388,0000 W 15,0000 662,0000

3 13,0000 3510000 3 470,000 66,0000
4 270,0000 415.0000 32 122.0000 677.0000 600 .
s 1250000 456.0000 11 540,0000 50,0000
& 2600000 4600000 34 4330000 £90.0000 ¢ o o
7 472.0000 a5 2950000 655.0000 o 500 -

8 1250000 4780000 36 140,0000 6950000 3 . *

2 ¥18.0000 2946000 1 30,0000 094 0000 8 ..
0 345.0000 16.0000 ET 1 450,0000 7200000 5 400 .‘\ e
n 3250000 525,0000 w 15,0000 721.0000 ° oS PSRN
12 B2, (0 534,0000 0 240,000 70,0000 5 ot * e T
11 315,0000 575,0000 4 360,0000 7 £ 300 - o Ll N 4 -
14 355.0000 579.0000 42 A50.0000 733.0000 5 * o -

15 3250000 585.0000 4 195.0000 745.0000 g

1% 370.0000 5B, 0000 44 430,000 751.0000 3 200 < o
17 190 0000 90,0000 45 3320000 752.0000

18 4200000 608.0000 % 397.0000 752.0000

19 4100000 610.0000 47 46,0000 769.0000 100

20 30000 616.0000 a8 4K, 0000 773.0000

1 315.0000 &18.0000 49 152.0000 771.0000

12 267.0000 623.0000 50 10,0000 775.0000 0
4 0000 1 0000 7850000
1 e Lo 33 s et 0 100 200 300 400 500 600 700 800 900
25 410,0000 £15,0000 53 530,0000 790.0000 total expenditure
26 2200000 6400000 5 360,000 795,0000 P
a7 4030000 645.0000 55 305,0000 801,0000

28 150,0000 40,0000
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m As total expenditure increases, on the average,
expenditure on food also increases.

m 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.
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Source

Guijarati, D.N. (2009) Basic Econometrics.
5th ed. Singapore, McGraw-Hill.
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