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Lecture 15

6.2 Regression Through the Origin

In this section, we consider the case that the two-variable PRIT assumes the following form:
—
Yi= BXi+ CMODEL  W/o DuTERCERPT D
This model is called the regression through the origin where the intercept term J, is o TIVTER
absent from the model. 2 ¢ [an%s MOD}:L ) /27'0
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Sinee it is the linear regression model, we can apply the Ordinary Least Square (OLS) to

estitnate the formula for .';g

Let us first write the sample regression function (SRF) as:
Y, = 5Xi 44

We would like to minimize

Dot =) (Y- 5X)

d 20 2 = (v «/%X;) (-xi)
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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 2 is not appropriate for the regressions that do not contain the in-
tercept, we therefore compute what is known as the raw 2 instead:

(3 X,Y;)?

CEXEEY?

This raw r? hcl“': its value betwee directly compare 1t‘-. value to the
conventional 7 value. For this reason, some rosvarch('rh do not report the r? value for zero

intercept regression models.
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6.3 Scaling and Units of Measurements

Consider our old example given in table 18 which refer to weekly family expenditure (Y)
and Income (x), in baht.

Table 18. Weekly family Expenditure (Y), Baht and Income (X), (Unit:Baht)

X Y
500 360
600 390
700 440
800 575
900 670

1000 730

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

A
L4

Yi

99.524 1 0,593 x, (AL MEASRED TV |GAMT)
° ryl:: 2%.524

N
° Pz: 0.593 .
o\,o.rcﬁ,) - 2306.3%12 — °S€(R)= 52,023

ovar(f,) = 0,0046 — o SC(R,) = 0.0673

° éL: é&ﬂ} = % 00.476

=)

Now, we are interested in changing the units of our data. For example, we would prefer to
express our sample data in the unit of 1000 baht. By using the new unit of X and Y, we can
report our data in 1000 baht as in the following table.
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Table 19. Weekly family Expenditure (Y), Babt and Income (X)), (Unit: 1000 Balt)

X Y
0.5 10,360
10 (3480
0.7 0440
& [LA75
18] 0.670
1 [.730

With the new unit, we would like to answer these two questions:

1. Do the units in which the regressand (YY) and regressor/s (X} are measured make any
difference in the regression results?

2. 1f g0, what i= the sensible course to follow in choosing units of measurement for regression
analy

To answer these questions, let:

oo A > -RE

Mo gL

where ¥ is the weekly family expenditure and X is the income, in balt.

Now, let wy and wy are constants, called the Seale factors. For example, indur data, if w
need to nse the unit of 1000 baht instead, we can directly mnltiple the origifial data in tahl

z 2
.

18 with the scale factors equal to 0.001. In other words, w) = ws = 55 7 0L00L

Define

Y =uY

R A

Now consider the regression using ¥," and X7 variables:
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3.var(f3;) and va 1(5,)

A X 2 A
vo\v(]a,) = W, -l/onf([x,,)

4.var(fy) and var(53)
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6.4 Regression on Standardized Variables

What will happen in the regression of Y and X if we redefine these variables as

_Yi-¥
S

K*

X, - X
Sx
Y. and X are called Standardized Variables
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Lecture 16
CHAPTER 7: Multiple Regression Analysis: The Problem of Anal-
ysis

Three-Variable Model: Notation and Assumptions
Let us consider the following three-variable PRF as:

VD + B + X+

lable (regressand)

FAMCLY L X Xy X
- Y;' = /17/ "PLXII"('/’;X]"' ‘f'l(/
\_/V\_/

(ReSS secrmenYZ  Mopkl

where

7 is the dependent v;

Xa and Xy argZthe regressors or the explanatory variables

w; 15 the schastic disturbance term

o 11 means the average value of Y when X and X3 are set equal to zero

s and Jy are called the partial regression coefficients.

We will talk about the meaning of 3; and 5y shortly after knowing the assumptions of the
classical linear regression model (CLEM)

Under the CLRM, we assume:

1. Zero mean value of w;

E(Url Xy X.,) =0 For EACHL
\/\f\_;/'

(ONDIFTon/ MEAM VALLE GF DISTURBMACE TERM
OR NO  AUTU CORRECATIONV  PRuBLEM

2. No serial correlation
_—

COV(M[;“*}'): (@) For AL (:%J
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By the above assumptions, we can find out the conditional expectation of ¥
From iz Prdfa X 4 Py U
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7.1 OLS Estimation of the Partial Regression Coefficients

In order to find the OLS estimators, we need to write down the sample regression function

(SRF) corresponding to the PRF:

Y = 1 + 5 Xo + By Xy + 16y
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From the FOC, we then get the normal equations:

V= fh+ 56X+ X
Z ViXo = z X + Z Xi+ Gy Z Mo X
NoViXu= 53 Xa+ b XaXy+ 05y NG

We therefore get:
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7.2 Properties of OLS Estimators
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Properties of OLS Estimators (Cont:)
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