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(2. TWO-VARIABLE REGRESSION ANALYSIS
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In order to understand two-variable regression, consider the data given in Table 2.1,
The data in the below table refer 1o a total Population of 42 families with their weekly mcome (X) and
weekly consumption expenditure (Y). \(‘ - E (\( l 'S P’W)) + q -
| - (
Table 2.1: Weekly family Expenditure (Y}, Baht and Income (X), Baht ( ) + 7]
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Table 2.2; Conditional Probabilities p{¥ X;| for the Weekly Family Income (X} and Expenditure (Y

X=Weekly family Tncome, Baht
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Figure 2.1: Conditional Distribution of Expenditure for Various Levels of Income
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Figure 2.2: Population Regression Line (PRL)
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2.1 The Concept of Population Regression Function (PRF) A1
2.1 The Concept of P Regr Function (PRF)

The population regression function (PRF) can be written as the function of X;:
L P e e —

L O - £

2.1.1 What form does the function f(X) assume?
If we assume the PRF E{¥|X

linear function of Xj. we get

E(F|X) = B+ BXi
P, = INTRRCEPT Y-AXIS OF PRL

B, = SWPE oF THME PRy
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2.1.2 What is the meaning of the term LINEAR?
LINEARITY in the variables
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2.2.1 The roles of the stochastic disturbance term (C/
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2.3 The Sample Regression Function (SRF) A5
The Sample Regression Function (SRF)

As mentioned. in the real situation, we cannod find ot all the population of ¥ values comesponding to
the fixed X's. We only have a sample of Y values corresponding 1o some fixed X's.

Thercefore, our goal in this section is 10 estimate the population regression line (PRF) on the hasis
of the SAMPLE INFORMATION.

Ao result, Tor the fixed Xs as given in table 2.1, we only have a randomly sebected sample of ¥
wvitlues, For example, table 2.3 and table 2.4 show a random sample from the population of table 2.1

Table 2.3: A Random Sample From the Population

X Y
S00 390
B0 425
T 560
B 575
0 630
1000 679

Table 2.4: Another Random Sample From the Population

X Y
S0y 360
600 390
T 440
0 575
W0 670
10001 T30

CH2 Page 4

IS ™mME colEcr

Fonerionn
Foe M
/V
=g
fRF
ECY|x)- fex)

RICLS

PI ) Pt PARAMEMLG

N~
TMEY ARE TRUE. PARANERg
BT Pwidvown |

OR PETEpmy 1ey

C C%/VP/;}

Xi

X

A
&ep AR

Al
J StoPEor
WiRRcEPT Sep
or
SRF

A
Pkt rsrLcry



a6

Chapter 2. TWO-VARIABLE REGRESSION ANALYSIS

Figure 2.3: Regression lines based on two different samples
Regression Lines Based on Two Different Samples
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The sample regression function (SRF) can be written as:
where ¥ is read as “Y-hat"
¥, = estimator of E(Y|X;)
i =estimator of B,
ﬁ;:cs!imnmr of fiy
We can express the SRF in its stochastic foem as follows:
Yo Bt oot i
2.3 The Somple Regression Function (SRF) A7
Tin surn, our ultimate goal is 10 estimate
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Figure 2.4: Sample and Population Regression Lines
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