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Introduction to Simple linear regression
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Introduction to SIMPLE REGRESSION MODEL

ឧបǋǃអេថរ Y គឺƺមុខƷរលីេនែអ៊រៃនអេថរ X មួយេទȢតែដលǋនǇ៉Ǎ៉ែម៉ƙតមិន

ǒƀ ល់ b1 និង b2 ែដលេយងចង់Ǉ៉ន់ǒƗ 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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ឧបǋǃេយងǋនគំរៃូនƳរសេងžត ៤ ƺមួយតៃមƚ X ដូចែដលǇនបƷƟ ញ។

Suppose that we have a sample of 4 observations with X values as shown.
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ƙបសិនេបទំǆក់ទំនងពិតƺពិតƙǇកដƳរសេងžតនឹងសƏិតេǷេលបǆƐ ត់ƙតង់េហយ

េយងនឹងមិនǋនបȦƟ កƒុងƳរទទួលǇនƳរǇ៉ន់ǒƗ នƙតឹមƙតȪវៃន 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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b1

Y

XX1 X2 X3 X4



P4

េǷកƒុងƳរអនុវតƎƺក់ែសƎងទំǆក់ទំនងេសដƊកិចƃǊគេƙចនមិនǋនលកſណៈពិតƙǇកដ

េទេហយតៃមƚƺក់ែសƎងរបស់ Y គឺខុសƵƒ ពីអƛីែដលƙតȪវនឹងបǆƐ ត់ƙតង់។

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

េដមƓីអនុȦƈ តឱƘǋនǊពខុសƵƒ ែបបេនះេយងនឹងសរេសរគំរដូូចƺ Y = b1 + b2X + u ែដល u គឺƺអ

េថរមិនǕចǏស់Ǉន  ឬǉកƘរƴំន។

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

P3
P2

P1

Q1

Q2

Q3

Q4

SIMPLE REGRESSION MODEL

5

XY 21 bb 

b1

Y

XX1 X2 X3 X4



P4

ដូេចƒះតៃមƚនីមួយៗៃន Y ǋនសǋសǅតុមិនǄក់ទងƵƒ , b1 + b2X និងសǋសǅតុៃច

ដនƘមួយ u ។ ƳរសេងžតដំបូងƙតȪវǇនរǎយេǵƺសǋសǅតុǄំងពីរេនះ។

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

េǷកƒុងƳរអនុវតƎƺក់ែសƎងេយងǕចេមលេឃញែតចំណុច P បុ៉េǁƍ ះ។

In practice we can see only the P points.
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P4

ƺក់ែសƎងេយងǕចេƙបចំណុច P េដមƓីគូរបǆƐ ត់ែដលƺƳរǇ៉ន់ǒƗ នេǵនឹងបǆƐ ត់

Y = b1 + b2X ។ ƙបសិនេបេយងសរេសរបǆƐ ត់ Y = b1 + b2X, b1 គឺƺƳរǇ៉ន់ǒƗ នៃន b1 និង b2 គឺƺ

ƳរǇ៉ន់ǒƗ 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.
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P4

បǆƐ ត់ƙតȪវǇនេគេȄǃមូ៉ែដលសមនឹងតៃមƚរបស់ Y ែដលǇនពǚករណ៍េƽយǏƙតȪវǇនេគេȄ

ǃតៃមƚ  Ǉ៉ន់ǒƗ នៃនY ។ ពួកǏƙតȪវǇនផƎល់េƽយកំពស់ៃនចំនុច 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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Ŷ (fitted value)

Y (actual value)

Y

XX1 X2 X3 X4



P4

XX1 X2 X3 X4

ǊពខុសƵƒ រǏងតៃមƚƺក់ែសƎងនិងǇ៉ន់ǒƗ នៃន Y ƙតȪវǇនេគǒƀ ល់ǃƺសំណល់។

The discrepancies between the actual and fitted values of Y are known as the residuals.
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b1
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Y (actual value)

eYY  ˆ
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P4

ចំǁំǃតៃមƚៃនសំណល់មិនដូចƵƒ នឹងតៃមƚៃនǉកƘរƴំនេទ។ ដǚƙƳមឥឡូវេនះបƷƟ ញពីទំǆក់

ទំនងែដលមិនǒƀ ល់ពិតƙǇកដក៏ដូចƺែខƞែដលសមȯសប។

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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P4

ǉកƘរƴំនេǷកƒុងƳរសេងžតនីមួយៗគឺទទួលខុសƙតȪវចំេǉះǊពេផƞងƵƒ រǏងសǋសǅតុមិនផƚូវ

Ƴរៃនទំǆក់ទំនងពិតនិងƳរសេងžតƺក់ែសƎង។

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

សំណល់គឺƺǊពខុសƵƒ រǏងតៃមƚƺក់ែសƎងនិងតៃមƚសមȯសប។

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

ƙបសិនេបតៃមƚǇ៉ន់ǒƗ នមួយគឺលơ េǆះសំណល់និងតៃមƚៃនǉកƘរƴំននឹងǋនលកſណៈƙបǓក់

ƙបែហលƵƒ  បុ៉ែនƎពួកេគƙតȪវែតទុកឱƘេǷƽច់េƽយែឡកពីƵƒ ។

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

បǆƐ ត់ǄំងពីរេនះនឹងƙតȪវេƙបកƒុងƳរវǊិគរបស់េយង។ Ƴរបំែបកǅតុនីមួយៗៃនតៃមƚរបស់ Y   នឹង

ƙតȪវǇនបƷƟ ញƺមួយនឹងƳរសេងžតទី 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.
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P4

េƽយេƙបƙទឹសƎីទំǆក់ទំនង Y ǕចƙតȪវǇនរǎយចូលេǵកƒុងសǋសǅតុǉក់ព័នƑរបស់Ǐគឺ      

b1 + b2X និងសǋសǅតុៃចដនƘ u ។ 

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

b1 + b2X and its random component u.  
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Ŷ (fitted value)

Y (actual value)

Y

421 Xbb 

XX1 X2 X3 X4



P4

េនះគឺƺƳរបំែផƚងƙទឹសƎីពីេƙǉះេយងមិនដឹងពីតៃមƚៃន b1 ឬ b2 ឬតៃមƚៃនǉកƘរƴំន។ េយងƙតȪវេƙប

ǏេǷកƒុងƳរវǊិគរបស់េយងអំពីលកſណៈសមƓតƎិៃនេមគុណតំែរតំរង់។

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

ƳរបំែបកេផƞងេទȢតគឺេǌងេǵេលបǆƐ ត់ែដលƙតȪវនឹងតៃមƚǇ៉ន់ǒƗ ន។ ǂមƳរសេងžតនីមួយៗ

តៃមƚƺក់ែសƎងរបស់ Y េសƗនឹងតៃមƚǇ៉ន់ǒƗ នបូកនឹងសំណល់។ េនះគឺƺƳរបំែផƚងƙបតិបតƎិƳរ

ែដលេយងនឹងេƙបសƙǋប់េƵលបំណងអនុវតƎƺក់ែសƎង។ 

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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Least squares criterion:

22
1
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i
i eeeRSS 



Minimize RSS (residual sum of squares), where

េដមƓីƸប់េផƎម េយងនឹងគូសែខƞបǆƐ ត់Ǉ៉ន់ǒƗ នេដមƓីƳត់បនƏយផលបូកƳេរៃនសំណល់ែដល

េǷសល់ RSS ។ េនះƙតȪវǇនពិពណ៌ǆǃƺលកſណៈវនិិចƄ័យƳេរតូចបំផុត ឬតៃមƚអបƓរǋ។ 

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
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េហតុអƛីǇនƺគណǆƳេរៃ៉នសំណល់? េហតុអƛីមិនƙƵន់ែតេធƛអបƓរǋចំនួនសរបុៃនសំណល់?

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

Least squares criterion:

Why not minimize

22
1

1

2 ... n

n

i
i eeeRSS 



n

n

i
i eee 



...1
1

20

Minimize RSS (residual sum of squares), where



P4

ចេមƚយគឺǃអƒកនឹងទទួលǇននូវǇ៉ន់ǒƗ នដ៏លơឥតេƴƃ ះមួយេƽយគូរបǆƐ ត់េផƎកǂមរយៈតៃមƚ

មធƘមរបស់ Y ។ ផលបូកៃនសំណល់នឹងǋនតៃមƚសូនƘ។ 

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
P2

P1
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P4

េហយេដមƓីƳរǉរសំណល់អវជិƅǋនពីƳរលុបេƸលនូវចំនុចវជិƅǋន     អƒកƙតȪវែតេƙបវធីិមួយគឺេធƛ

Ƴេរៃ៉នសំណល់។

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

P3
P2

P1
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P4

ƺƳរពិតǋនវធីិេផƞងេទȢតកƒុងƳរេƽះȯǒយបȦƟ ។ លកſណៈវនិិចƄ័យƳេរតូ៉ចបំផុតǋនចំណុច

Ǆក់ǄញែដលអƒកǇ៉ន់ǒƗ នǇនមកƺមួយ ǏǋនលកſណៈសមƓតƎិគួរឱƘចង់ǇនែដលផƎល់នូវ

លកſខណƋ ƺក់ǎក់។

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

លំƽប់បǆƐ ប់បƷƟ ញពីរេបȢបែដលលកſណៈវនិិចƄ័យƳេរតូ៉ចបំផុតƙតȪវǇនេƙបេដមƓីគណǆេមគុណ

ៃនបǆƐ ត់ែដលƙតȪវǇ៉ន់ǒƗ ន។

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

P3
P2

P1
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• ǊពៃចដនƘែតងេកីត 

ǋនƺនិចƃ េហតុេនះ 

េយងីƙតȪវេរȢនែសƛង

យល់ពីលទƑǊពែដល

ǏǕចេកីតេឡងី។

• េបីមិនǇនែសƛងយល់

ពǊីពៃចដនƘ េពល

ជួបǏ អƒកែតងែតយល់

ǃǏគƺឺƙពហƗលិខិត។


