
ជំពូកទី២ េសចកីេផមជំេរ ន យ

Introduction to Simple linear regression

េរ បេរ ងនិងបេ ង នេ យបណិត ៉ ន់ ស៊ុនេដត

រ ៃន កលវទិ ល័យភមូិននីតិ ស

និងវទិ សេសដកិច



1

Y

Introduction to SIMPLE REGRESSION MODEL

ឧប អេថរ Y គឺ មុខ រលីេនែអ៊រៃនអេថរ X មួយេទ តែដល ន ៉ ៉ ែម៉ តមិន

ល់ b1 និង b2 ែដលេយងចង់ ៉ ន់ ន។

Suppose that a variable Y is a linear function of another variable X, with unknown 

parameters b1 and b2 that we wish to estimate.
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ឧប េយង នគំរៃូន រសេងត ៤ មួយតៃម X ដូចែដល នប ញ។

Suppose that we have a sample of 4 observations with X values as shown.
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បសិនេបទំ ក់ទំនងពិត ពិត កដ រសេងតនឹងសិតេ េលប ត់ តង់េហយ

េយងនឹងមិន នប កុង រទទួល ន រ ៉ ន់ ន តឹម តវៃន b1 និង b2 េទ។

If the relationship were an exact one, the observations would lie on a straight line and we 

would have no trouble obtaining accurate estimates of b1 and b2.
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P4

េ កុង រអនុវត ក់ែសងទំ ក់ទំនងេសដកិច គេ ចនមិន នលកណៈពិត កដ

េទេហយតៃម ក់ែសងរបស់ Y គឺខុស ពីអីែដល តវនឹងប ត់ តង់។

In practice, most economic relationships are not exact and the actual values of Y are 
different from those corresponding to the straight line.
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P4

េដម ីអនុ តឱ ន ពខុស ែបបេនះេយងនឹងសរេសរគំរដូូច  Y = b1 + b2X + u ែដល u គឺ អ

េថរមិន ច ស់ ន  ឬ ក រ ំ ន។

To allow for such divergences, we will write the model as Y = b1 + b2X + u, where u is a 
disturbance term.
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P4

ដូេចះតៃមនីមួយៗៃន Y នស ស តុមិន ក់ទង , b1 + b2X និងស ស តុៃច

ដន មួយ u ។ រសេងតដំបូង តវ នរ យេ ស ស តុ ំងពីរេនះ។

Each value of Y thus has a nonrandom component, b1 + b2X, and a random component, u.  
The first observation has been decomposed into these two components.
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P4

េ កុង រអនុវត ក់ែសងេយង ចេមលេឃញែតចំណុច P បុ៉េ ះ។

In practice we can see only the P points.
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P4

ក់ែសងេយង ចេ បចំណុច P េដម ីគូរប ត់ែដល រ ៉ ន់ នេ នឹងប ត់

Y = b1 + b2X ។ បសិនេបេយងសរេសរប ត់ Y = b1 + b2X, b1 គឺ រ ៉ ន់ នៃន b1 និង b2 គឺ

រ ៉ ន់ នៃន b2 ។

Obviously, we can use the P points to draw a line which is an approximation to the line 

Y = b1 + b2X.  If we write this line Y = b1 + b2X, b1 is an estimate of b1 and b2 is an estimate of 

b2.

P3
P2

P1

^

SIMPLE REGRESSION MODEL

8

XbbY 21
ˆ 

b1

Y

XX1 X2 X3 X4



P4

ប ត់ តវ នេគេ មូ៉ែដលសមនឹងតៃមរបស់ Y ែដល នព ករណ៍េ យ តវ នេគេ

តៃម  ៉ ន់ នៃនY ។ ពួក តវ នផល់េ យកំពស់ៃនចំនុច R ។

The line is called the fitted model and the values of Y predicted by it are called the fitted 
values of Y.  They are given by the heights of the R points.
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P4

XX1 X2 X3 X4

ពខុស រ ងតៃម ក់ែសងនិង ៉ ន់ នៃន Y តវ នេគ ល់ សំណល់។

The discrepancies between the actual and fitted values of Y are known as the residuals.
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P4

ចំ ំ តៃមៃនសំណល់មិនដូច នឹងតៃមៃន ក រ ំ នេទ។ ដ មឥឡូវេនះប ញពីទំ ក់

ទំនងែដលមិន ល់ពិត កដក៏ដូច ែខ ែដលសម សប។

Note that the values of the residuals are not the same as the values of the disturbance term.  
The diagram now shows the true unknown relationship as well as the fitted line.
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Ŷ (fitted value)

Y (actual value)

Y

XX1 X2 X3 X4



P4

ក រ ំ នេ កុង រសេងតនីមួយៗគឺទទួលខុស តវចំេ ះ ពេផ ង រ ងស ស តុមិនផូវ

រៃនទំ ក់ទំនងពិតនិង រសេងត ក់ែសង។

The disturbance term in each observation is responsible for the divergence between the 
nonrandom component of the true relationship and the actual observation.
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P4

សំណល់គឺ ពខុស រ ងតៃម ក់ែសងនិងតៃមសម សប។

The residuals are the discrepancies between the actual and the fitted values.
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P4

បសិនេបតៃម ៉ ន់ នមួយគឺល េ ះសំណល់និងតៃមៃន ក រ ំ ននឹង នលកណៈ ប ក់

បែហល  បុ៉ែនពួកេគ តវែតទុកឱ េ ច់េ យែឡកពី ។

If the fit is a good one, the residuals and the values of the disturbance term will be similar, 
but they must be kept apart conceptually.
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P4

ប ត់ ំងពីរេនះនឹង តវេ បកុង រវ ិ គរបស់េយង។ របំែបក តុនីមួយៗៃនតៃមរបស់ Y   នឹង

តវ នប ញ មួយនឹង រសេងតទី ៤ ។

Both of these lines will be used in our analysis.  Each permits a decomposition of the value 
of Y.  The decompositions will be illustrated with the fourth observation.

SIMPLE REGRESSION MODEL

15

Q4

u4
XbbY 21

ˆ 

XY 21 bb 

b1
b1
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P4

េ យេ ប ទឹសីទំ ក់ទំនង Y ច តវ នរ យចូលេ កុងស ស តុ ក់ព័នរបស់ គឺ      

b1 + b2X និងស ស តុៃចដន  u ។ 

Using the theoretical relationship, Y can be decomposed into its nonstochastic component 

b1 + b2X and its random component u.  
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P4

េនះគឺ របំែផង ទឹសីពីេ ះេយងមិនដឹងពីតៃមៃន b1 ឬ b2 ឬតៃមៃន ក រ ំ ន។ េយង តវេ ប

េ កុង រវ ិ គរបស់េយងអំពីលកណៈសម តិៃនេមគុណតំែរតំរង់។

This is a theoretical decomposition because we do not know the values of b1 or b2, or the 
values of the disturbance term.  We shall use it in our analysis of the properties of the 
regression coefficients.
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P4

របំែបកេផ ងេទ តគឺេ ងេ េលប ត់ែដល តវនឹងតៃម ៉ ន់ ន។ ម រសេងតនីមួយៗ

តៃម ក់ែសងរបស់ Y េសនឹងតៃម ៉ ន់ នបូកនឹងសំណល់។ េនះគឺ របំែផង បតិបតិ រ

ែដលេយងនឹងេ បស ប់េ លបំណងអនុវត ក់ែសង។ 

The other decomposition is with reference to the fitted line.  In each observation, the actual 
value of Y is equal to the fitted value plus the residual.  This is an operational 
decomposition which we will use for practical purposes.
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SIMPLE REGRESSION MODEL

Least squares criterion:

22
1

1

2 ... n

n

i
i eeeRSS 



Minimize RSS (residual sum of squares), where

េដម ី ប់េផម េយងនឹងគូសែខ ប ត់ ៉ ន់ នេដម ី ត់បនយផលបូក េរៃនសំណល់ែដល

េ សល់ RSS ។ េនះ តវ នពិពណ៌ លកណៈវនិិច័យ េរតូចបំផុត ឬតៃមអប រ ។ 

To begin with, we will draw the fitted line so as to minimize the sum of the squares of the 
residuals, RSS.  This is described as the least squares criterion.

19



SIMPLE REGRESSION MODEL

េហតុអី ន គណ េរៃ៉នសំណល់? េហតុអីមិន ន់ែតេធអប រ ចំនួនសរបុៃនសំណល់?

Why the squares of the residuals?  Why not just minimize the sum of the residuals?

Least squares criterion:

Why not minimize
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Minimize RSS (residual sum of squares), where



P4

ចេមយគឺ អកនឹងទទួល ននូវ ៉ ន់ នដ៏លឥតេ ះមួយេ យគូរប ត់េផក មរយៈតៃម

មធ មរបស់ Y ។ ផលបូកៃនសំណល់នឹង នតៃមសូន ។ 

The answer is that you would get an apparently perfect fit by drawing a horizontal line 
through the mean value of Y.  The sum of the residuals would be zero.

P3
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P1
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P4

េហយេដម ី រ រសំណល់អវជិ នពី រលុបេ លនូវចំនុចវជិ ន     អក តវែតេ បវធីិមួយគឺេធ

េរៃ៉នសំណល់។

You must prevent negative residuals from cancelling positive ones, and one way to do this 
is to use the squares of the residuals.
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P4

រពិត នវធីិេផ ងេទ តកុង រេ ះ យប ។ លកណៈវនិិច័យ េរតូ៉ចបំផុត នចំណុច

ក់ ញែដលអក ៉ ន់ ន នមក មួយ នលកណៈសម តិគួរឱ ចង់ នែដលផល់នូវ

លកខណ ក់ ក់។

Of course there are other ways of dealing with the problem.  The least squares criterion has 
the attraction that the estimators derived with it have desirable properties, provided that 
certain conditions are satisfied. 
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P4

លំ ប់ប ប់ប ញពីរេប បែដលលកណៈវនិិច័យ េរតូ៉ចបំផុត តវ នេ បេដម ីគណ េមគុណ

ៃនប ត់ែដល តវ ៉ ន់ ន។

The next sequence shows how the least squares criterion is used to calculate the 
coefficients of the fitted line.
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SIMPLE REGRESSION MODEL

• ពៃចដន ែតងេកីត 

ន និច េហតុេនះ 

េយងី តវេរ នែសង

យល់ពីលទ ពែដល

ចេកីតេឡងី។

• េបីមិន នែសងយល់

ពី ពៃចដន  េពល

ជួប  អកែតងែតយល់

គឺ ពហលិខិត។


