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6. Extensions of The Two-Variable Linear Regression Mode

So fav, Xi = B 4 RX 4us
6.1 Functional Form of regression Models
We will consider the following models:
[1] The log-linear model
[2] Semilog models
[3] Reciprocal models

[4] The logarithmic reciprocal model
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The Reciprocal Models
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The Logarithmic Resjprgcal Models

N
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106 Chapter 6. Extensions of The Two-Variable Linear Regression Mode

6.2 Regression Through the Origin -/- 7A\”‘ F, (1
-

In this section, we consider the case that the two-variable PRF assumes the following form:

Y; = BaXi+u;
This model is called the regression through the origin where the intercept term 51 is absent from the
model.
Example

ch6 Page 10



ch6 Page 11



Page 7

Tuesday, February 20, 2018 7:02 AM
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Since it is the linear regression model, we can apply the Ordinary Least Square (OLS) to estimate
the formula for 3,

Let us first write the sample regression function (SRF) as:

Y; = BoX; + il

We would like to minimize

N Box;)?

therefore,

s Y XiY;
X7

Now we can find out the variance of Bg
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108 Chapter 6. Extensions of The Two-Variable Linear Regression Mode

o2

var(ﬁg) = TX2
L’

n—1

o=

It should be noted that we get the condition ¥ :;X; = 0 from the normal equation. However, with the
regression through the origin model, we cannot get the condition Y if; = 0.
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For the zero-intercept model, 7> can be negative, whereas for the conventional model it cannot be
negative.

Since the conventional 7 is not appropriate for the regressions that do not contain the intercept, we
therefore compute what is known as the raw r* instead:

VA2
raw r = 10200

Il s o

This raw r* has its value between 0 and 1, but we cannot directly compare its value to the
conventional 7 value. For this reason, some researchers do not report the > value for zero intercept
regression models.
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110 Chapter é. Extensions of The Two-Variable Linear Regression Mode

6.2.1 Scaling and Units of Measurements
Consider our old example given in table 18 which refer to weekly family expenditure (Y) and Income
(%), in baht.

-

Table 5. A Random Sample From the Population

— X
500
600
700 bant
800

900
1000

By using the OLS estimation, we get the following results:

\?I. = 98.524 + 0.59% %, (Ml measyrecl (GO
/ /1 M ekt
I i

o WOr(B) = 2706.3H2  — Se(f)= 52,023

<A |
® vay (Pz) 7~$n39i9‘.9¢?6 - S@Cﬁ;\: 0,06?2

800. 43¢

. AL
vaimee N e ¢ ef 2 W
oz
H
. n-2 .
X . i = L )
Now, we are interested in changing the tiits,of our data. Ediexample, we would prefer to express our

sample data in the unit of 1000 baht, By u;rnlg %ht:s;_wﬁﬁ‘ﬁ';ﬂ X and Y, we can report our data in 1000
baht as in the following table. =

s T
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Table 5. A Random Sample From the Population

X
500
600
700
] i 300
6.2 Regression Through the Origir 900
1000
Table 6.2: Weekly family Expe
x >< Y
- = - GE36
7< ) -\ 9k

x | §< ]
)< HEHEF W ] )
PR
_ _ il :

With the new unit, we would likk @2 Pwer these two questions:

1. Do the units in which the regressand (Y') and regressor/s (X) are measured make any difference in

the regression results?
2. If so, what is the sensible course to follow in choosing units of measurement for regression analysis?

To answer these questions, let:

Y= B+ X + i

where Y is the weekly family expenditure and X is the income, in baht.

Now, let wy and w» are constants, called the Scale factors. For example, in our data, if we need to
use the unit of 1000 baht instead, we can directly multiple the original data in table 18 with the scale

factors equal to 0.001. In other words, w) = wy = ﬁ = 0.001.

Define

Now consider the regression using ¥;" and X" variables:
Y7 =B+ X+ — RESCALED MoDEL

(B> (OMPAME ORI GWVAL MoDEL  witu  REgcdcep MoPEL
ORCEWAL - MODEL REscALeD MopE(_

Pre Y- f¥ - A=
P = 2%;‘{ =Y _Pz

Nm‘&?o?

N g voy (P.' ) _ 2 >(,;7- 6}‘7.
var (ﬂ) = ‘ A neZ ¥
¢ < vay () .
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Our target is to find out the relationship between the following pairs:
1. ﬂ and 3,"

2. f and i

3,var(ﬁ|) and VEI]‘(B]'}

4.var(f,) and Vﬂl‘(ﬁ;;)

5.6% and 6°

2 2
6. ryyand ry. .

l.B.and Af
“
B = Wi-p

L Zo
M Ovr case

10 x

GAHT

or _ A W
= L (
P = P PON oo g
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6.2 Regression Through the Origin 13
3.var(fi;) and Vflr(gl'}/\ 2 A

Vov (B ) = Wi - var(A)
4var(fr) and var(fi;)

% W z 2
vay (PZ) = (_,J) . Vovy CPZ)
WZ
Again | f w; < uw, var(p;) = v ()
2
A

5.6% and 62
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