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បំʕ របរំលួសមƗតកិមƗ
The variation of hypotheses

• ƳរេលកបƷƟ ញបȦƟ

េយងǇនពិƸរǁǃេǷេពលǇ៉ន់ǒƗ នេមគុណǇ៉Ǎ៉ែម៉ƙតពǚករណ៍ សមƗតិកមƗƴង

េƙƳមƙតȪវǇនេƵរព។

o H1: the model is in linear 𝑋௜.

o H2: the 𝑋௜ values are observed without error.

o H3: 𝐸 𝑒௜ = 0.

o H4: 𝐸 𝑒௜
ଶ = 𝜎௘

ଶ.

o H5: 𝐸 𝑒௜𝑒௜ᇲ = Ω௘ = 0, 𝑖 ≠ 𝑖ᇱ.

o H6: 𝑐𝑜𝑣 𝑋௜, 𝑒௜ = 0, 𝑤ℎ𝑒𝑟𝑒 𝑋௜ 𝑎𝑛𝑑 𝑒௜ 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑓𝑟𝑜𝑚 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟.
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• សមƗតិកមƗមួយកƒុងចំេǁមសមƗតិកមƗǄំងǔយែដលេគǇនបេងžតមករហូតដល់បចƃុបƓនƒគឺƺតួលំេអȢង

(errors term 𝑢௜) ǋនេǷកƒុងសមីƳរវǊិគែដលǋនបំែរបំរលួទូេǵេថរគឺ 𝐸(𝑒௜
ଶ) = 𝜎ଶ ។ េនះƙតȪវǇនេគ

ǒƀ ល់ǃƺសមƗតិកមƗ Homoskedasticity ។ ƙបសិនេបលំេអȢងមិនǋនǊពែƙបƙបȫលេថរ េយងនិǌយǃ 

ǏǋនបȦƟ  Heteroskedasticity ។

• ǋនសំណួរƺេƙចនែដលេយងចង់សួរƙបសិនេបតៃមƚលំេអȢងមិនǋនǊពែƙបƙបȫលេថរ ( 𝐸(𝑒௜
ଶ) ≠ 𝜎ଶ)។

• សំណួរǋនដូចƴងេƙƳម៖

1. េតេយងƙតȪវែសƛងរកបȥƟ េǆះេƽយរេបȢបǁ?

2. េតǋនផលវǇិកអƛីខƚះេǵេលលកſណៈសមƓតƎិៃនƳរǇ៉ន់ǒƗ នƳេរតូ៉ចបំផុត  េហយេតǋនផលវǇិកអƛីខƚះេល

លំេអȢងសƎង់ƽរែដលǇនǇ៉ន់ǒƗ នƙបសិនេបេយងេƙបវធីិOLS?

3. េតអƛីេǵƺដំេǁះȯǒយចំេǉះបȦƟ េǆះ?

• ដំេǁះȯǒយǋនេǷកƒុងេមេរȢនƴងមុខ។
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• ƳរបȦƅ ក់របស់ǋ៉ƙទីសǏ៉រƘង់កូǏ៉រƘង់របស់សំណល់លំេអȢងគឺ៖
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= 𝜎ଶ𝐼 .

េǷេពលសមƗតិកមƗ H5 មិនេផƐȣងǈƐ ត់ ǋ៉ƙទីស 𝐸 𝑒௜𝑒௜ᇲ = Ω௘ ≠ 𝜎ଶ𝐼 ƵƗ នេǒះេឡយទƙមង់ 

ែបបេនះ(ǏមិនែមកƙតȪវǇនផƞំេឡងពី  ០ េǷƴងេƙǤរងƛង់អងžត់ƙទȪងេƵលេទេǷេពល

𝑐𝑜𝑣(𝑒௜, 𝑒௜ᇲ) ≠ 0) និងេមគុណǇ៉Ǎ៉ែម៉ƙតពǚករណ៍ទទួលǇនǂមវធីិគណǆតៃមƚតូច(OLS)គឺ

ƵƗ នលំេអȢងចំេǉះǊពខុសƵƒ តិចតួចតេǵេទȢត។ ពិតƺងេនះ េយងបនƎពិǊកǜǋ៉ƙទីស

 Ǐ៉រƘង់កូǏ៉រƘង់របស់េមគុណǇ៉Ǎ៉ែម៉ƙតពǚករណ៍ƺបនƎេទȢត។ 
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• ǋ៉ƙទីសǏ៉រƘង់កូǏ៉រƘង់របស់Ǉ៉Ǎ៉ែម៉ƙតពǚករណ៍កំណត់េƽយ Ωఉ෡ = 𝐸{ 𝛽መ − 𝛽 𝛽መ − 𝛽
ᇱ
}

េយងǋន 𝛽መ = 𝛽 + (𝑋ᇱ𝑋)ିଵ𝑋ᇱ𝑒 ⇒ 𝛽መ − 𝛽 = 𝑋ᇱ𝑋 ିଵ𝑋ᇱ𝑒 និង 𝛽መ − 𝛽
ᇱ

= 𝑒ᇱ𝑋 𝑋ᇱ𝑋 ିଵ, ƺបនƎ

𝛽መ − 𝛽 𝛽መ − 𝛽
ᇱ

= 𝑋ᇱ𝑋 ିଵ𝑋ᇱ𝑒 𝑒ᇱ𝑋 𝑋ᇱ𝑋 ିଵ = 𝑋ᇱ𝑋 ିଵ𝑋ᇱ(𝑒𝑒ᇱ)𝑋 𝑋ᇱ𝑋 ିଵ

ǆំឲƘកេនǜម Ωఉ෡ = 𝐸 𝛽መ − 𝛽 𝛽መ − 𝛽
ᇱ

= 𝑋ᇱ𝑋 ିଵ𝑋ᇱ 𝑬 𝒆𝒆ᇱ 𝑋 𝑋ᇱ𝑋 ିଵ =

= 𝑋ᇱ𝑋 ିଵ(𝑋ᇱΩఉ෡ 𝑋) 𝑋ᇱ𝑋 ିଵ.

ǋនន័យǃ 𝜷෡ ƺេមគុណǇ៉Ǎ៉ែម៉ƙតពǚករណ៍ែដលអងžត់ƙទȪងទី១របស់ǋ៉ƙទីសǏ៉រƘង់កូǏ៉រƘង់គឺ

ខƕស់ƺងតៃមƚ 𝜎ଶ 𝑋ᇱ𝑋 ିଵ ។
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• បុពƛេហតុ និងƳររកេឃញលំេអȢងសƛយ័ƙបវតƎិ

េយងសƏិតេǷកƒុងលំេអȢងសƛ័យƙបវតƎិƳលǁលំេអȢងǄំេǆះƙតȪវǇនǊƅ ប់េƽយដំេណ រƳរផ

លិតកមƗ។ េយងǕចែញកលំេអȢងសƛ័យƙបវតƎិវជិƅǋន គឺǏǋនលកſណៈǂមតំណលំេអȢងǋន 

សȦƈ ដូចៗƵƒ ពីចំនុចអេងžតមួយេǵអេងžតមួយេទȢត ចំែណកលំេអȢងសƛ័យƙបវតƎិអវជិƅǋន គឺǏ

ǋនលកſណៈǂមសȦƈ ƹƚ ស់Ƶƒ វជិƅ ǋន និងអវƺិƅ ǋនរបស់ លំេអȢងƺបនƎបǆƐ ប់។

បំʕ របរំលួសមƗតកិមƗ
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• លំេអȢងសƛយ័ƙបវតƎិƙតȪវǇនអេងžតសƙǋប់ពិនិតƘេមលេហតុផលƺេƙចនដូចƺ៖

អវតƎǋនអេថរពនƘល់ែដលǋនǒរៈសំƴន់ែដលǆំឲƘǋនƳរយល់ƙចឡំដល់ƳរពនƘល់

លំេអȢងƺពិេសសេǷកƒុងបរǋិណឬដង់សីុេតលំេអȢង។

ƳរបȦƅ ក់គំរវូǊិគខុស, ទំǆក់ទំនងរǏងអេថរពនƘល់និងអេថរƙតȪវពនƘល់មិនលីេនែអ៊រ  និង

បƷƟ ញេƙƳមទƙមង់េផƞងែដលƺគំរវូǊិគƙតȪវពǚករណ៍(េǎƳរតី ឬេផƞងពីេនះ។ល។)

Ƴរǈƚ ស់បƎូរចំនួនមធƘម(moving average smoothing) ឬƳរែកែƙបទិនƒន័យǂមរយៈǕំងែទ បូ៉

ǔសƘុងបេងžតឲƘǋនកំហុសេƽយǒរƳរេƙបវធីិǄំងពីរេនះ។

ដូេចƒះលំេអȢងសƛ័យƙបវតƎិេកតǋនេǷកƒុងទិនƒន័យƺេសរេីពល(time series)ែដលǋនǊព

លំេអȢង ƳរបȦƅ ក់មិនចǙស់ǎស់េលǊពេជȟទុកចិតƎǇន។
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• ƳរពិនិតƘេមលឲƘេឃញលំេអȢង

   លំេអȢងƺរយៈេពលែវងƺប់ៗƵƒ Ǆំងវជីƅǋន Ǆំងអវជិƅǋន៖ ƺសƛ័យលំេអȢងវជិƅǋន។

  លំេអȢងƺƹƚ ស់៖ ƺសƛ័យលំេអȢងអវជិƅǋន។

• ƳរេធƛេតសƎ Durbin and Watson(DW)

ƳរេធƛេតសƎ Durbin and Watson ǕចឲƘេយងរកេឃញសƛ័យលំេអȢងកƙមិត១(autocorrelation of order1 

residual=AC) ǂមរបូមនƎ៖ 𝑒௧ = 𝝆𝑒௧ିଵ + 𝑣௧, 𝑤𝑖𝑡ℎ 𝑣௧ → 𝑁(0, 𝜎௩
ଶ) .

• ƳរេធƛេតសƎសមƗតិកមƗកំណត់ដូចតេǵេនះ៖

𝐻0 ∶   𝝆 = 𝟎 ∶ 𝐴𝑐𝑒𝑝𝑡 𝐻0 => Absence of autocorrelation of order 1 residues. DW is normal.

𝐻1 ∶   𝝆 ≠ 𝟎, 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻0 ⇒ Presence of autocorrelation of order 1 residues. DW isn’t normal.

(ែដល 𝜌 < 0 ឬ  𝜌 > 0 ƙបយ័តƒកំរតិƸប់េផƎមមិនដូចƵƒ េទ). 
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• េដមƓីេធƛេតសƎសមƗតិកមƗ 𝐻0, េយងគណǆតៃមƚសƏិតិ DW ǂមរបូមនƎ៖ 
∑ (௘೟ି௘೟షభ )మ೙

೟సమ

∑ ௘೟
మ೙

೟సభ
. 

ែដល 𝑒௧ =  𝑌௧ − 𝑌෠௧, ƺលំេអȢងតៃមƚǇ៉ន់ǒƗ នរបស់គំរពូǚករណ៍។

• តៃមƚសƏិតិពិតរបស់ DW  េǷចេǆƚ ះ 0 និង 4 េហយេយងǇន DW = 2 េǷេពលែដល 𝜌ො = 0 ( 𝜌ො 

គឺƺ 𝜌 អេងžត )។

• េǷទីបȥƃ ប់ េដមƓីេធƛេតសƎសមƗតិកមƗ 𝐻0, Durbin and Watson Ǉនƽក់តៃមƚ DW សំƴន់ៗƸប់

េផƎមេǷកƙមិត ៥% Ǖȯស័យេលទំហំៃនƳរអេងžត n និងចំនួនអេថរពនƘល់ (k )។

• ƳរǕនǂǍងǆំឲƘេយងកំណត់តៃមƚ DW  ƺពីរតៃមƚគឺ 𝑑ଵនិង 𝑑ଶ េǷចេǆƚ ះ 0 និង 2 ែដល

កំណត់ƙពំែដនចេǆƚ ះរǏង 0 និង 4 េǌងǂមេƙƵងƳរណ៍១(េមលគំនូសបំែណងែចក)។
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• េនះេបេǌងǂមទីǂំងបំែណងែចករបស់ DW េǷកƒុងចេǆƚ ះ(0, 4)េយងǕចសនƒិƽƊ ន៖

o 𝒅𝟐 < 𝑫𝑾 < 𝟒 − 𝒅𝟐 ⇒ ទទួលយកសមƗតិកមƗ 𝑯𝒐 → 𝝆 = 𝟎; អវតƎǋន AC លំƽប់១

o 𝟎 < 𝑫𝑾 < 𝒅𝟏 ⇒ បដិេសធន៍សមƗតិកមƗ 𝑯𝟎 → 𝝆 > 𝟎;

o 𝟒 − 𝒅𝟏 < 𝑫𝑾 < 𝟒 ⇒ បដិេសធន៍សមƗតិកមƗ 𝑯𝟎 → 𝝆 < 𝟎;

o 𝒅𝟏 < 𝑫𝑾 < 𝒅𝟐 ឬ 𝟒 − 𝒅𝟐 < 𝑫𝑾 < 𝟒 − 𝒅𝟏: គឺេǷកƒុងតំបន់មិនǕចកំណត់Ǉន ឬ តំបន់

សងƞ័យ ǋនន័យǃេយងមិនǕចសនƒិƽƊ នកƒុងទិសេǮដូចករណីបីƴងេដមរបស់លកſណៈAC។

• េដមƓីយល់បំែណងែចករបស់ DW េǷចេǆƚ ះ (0, 4) េយងពិនិតƘរបូǊពƴងេƙƳមេនះ ៖
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A. គំនូសបំƙពȫញបំែណងែចកចេǆƚ ះអងžត់ (០, ៤)

B. ƙƳភិកបƷƟ ញតំបន់បំែណងែចកចេǆƚ ះអងžត់(០, ៤)
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• លកſខណƋ ៃនƳរអនុវតƎន៍

   គំរƙូតȪវែតរមួបȥƃូ លƺមួយតួេថរ

  អេថរែដលƙតȪវពនƘល់មិនƙតȪវǍប់បȥƃូ លកƒុងចំេǁមអេថរពនƘល់េទ

  ចំេǉះគំរវូǊិគែដលǋនគូបនƎ Ǌƚ មៗ ƳរសេងžតƙតȪវេធƛេឡងǂមតៃមƚេកនេឡង ឬ ថយចុះ

ៃន អេថរែដលƙតȪវពនƘល់ ឬអេថរពនƘល់ែដលសងƞ័យǃƺបុពƛេហតុៃនលំេអȢងសƛ័យƙបវតƎិ

កមƗ។

  ចំនួនៃនƳរសេងžតƙតȪវែតធំƺងឬេសƗ ១៥។

• េតសƎ DW គឺƺេតសƎសនƗត់ៃនឯកǍជƘǊពកំហុស ពីេƙǉះǏេƙបសំណល់លំេអȢង។ េលសពី

េនះេǵេទȢតǏƙƵន់ែតǒកលƓងƳរបំេពញសƛ័យƙបវតƎិៃនលំƽប់១ បុ៉េǁƍ ះ។

• Ƴរបដិេសធន៍សមƗតិកមƗ 𝑯𝟎  ǋនន័យǃគំរពូǚករណ៍ǋនបȦƟ សƛយ័លំេអȢងរបស់សំណល់។
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• សិកǜឧǄហរណ៍១៖ ទិនƒន័យរយៈេពល២០ƹƒ ំ

កƒុងវស័ិយសំណង់ǒរǅរណៈǋនƳរǄក់ទងƺ មួយ

កǂƎ មួយចំនួនដូចƴងេƙƳម៖

𝑌௧ = ǂងបរǋិណដឹកជȥƅូ នសីុម៉ង់គិតƺǉន់េǂន

𝑋ଵ௧ = ចំនួនលិខិតអនុȦƈ តិǒងសង់គិតƺǉន់ឯកǂ

𝑋ଶ௧ = ទំហំǕំងឌីសសកមƗǊពƳរƷរǒǅរណៈǉន់ឯកǂ

ក. ចូរសរេសរសមីƳរǇ៉ន់ǒƗ នែដលǉក់ព័នƑƺមួយ

អេថរ 𝑋ଵ௧ និង 𝑋ଶ௧ រចួេធƛេតសƎេមគុណǇ៉ន់ǒƗ ន។

ខ. គណǆសƏិតិ dw និង សនƒិƽƊ នលំេអȢងសƛ័យƙបវតƎិ

• ទិនƒន័យ
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បំʕ របរំលួសមƗតកិមƗ
The variation of hypotheses

ob   Yt   X1t    X2t

1 280 9 39
2 282 10 51
3 337 15 67
4 404 16 53
5 402 17 43
6 452 17 61
7 432 20 56
8 582 24 79
9 597 32 58

10 621 32 61
11 514 35 43
12 607 36 56
13 629 37 67
14 603 37 55
15 657 41 69
16 779 46 76
17 878 47 78
18 885 49 64
19 890 51 79
20 905 52 80
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បំʕ របរំលួសមƗតកិមƗ
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• លទŉផលSUMMARY OUTPUT
Regression Statistics

Multiple R 0.978067275
R Square 0.956615594

Adjusted R Square 0.951511546
Standard Error 44.52856288
Observations 20
ANOVA

df SS MS F Significance F
Regression 2 743241.7205 371620.9 187.422932 2.61418E-12
Residual 17 33707.47951 1982.793
Total 19 776949.2

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 16.00277227 52.2655983 0.306182 0.76318426 -94.26800121 126.2735458
X1t 11.90597687 0.936755621 12.7098 4.1569E-10 9.929595273 13.88235848
X2t 3.237668795 1.049914175 3.0837 0.00673498 1.022543513 5.452794077



ក. សមីƳរពǚករណ៍Ǆក់ទងនឹងវស័ិយសំណង់ǒǅរណៈកំណត់េƽយគឺ

𝑌௧ = 𝛽଴ + 𝛽ଵ𝑋ଵ௧ + 𝛽ଶ𝑋ଶ௧ + 𝑒௧, 𝑡 = 1,2, … , 20

ǂមǂǍងងវǊិគ Excel ƴងេលេយងǇនសមីƳរǇ៉ន់ǒƗ នƳរƷរសំណង់ǒǅរណៈគឺ
𝑌෠௧ = 16.002 + 11.906𝑋ଵ௧ + 3.237𝑋ଶ௧ , 𝑡 = 1,2 … , 20

(0.306)     (12.709)        (3.083)
n=20, R-square=0.956, (.)=t-student 

តៃមƚសƏិតិ t-student របស់អេថរពនƘល់ 𝑋ଵ௧និង 𝑋ଶ௧ ǋនអតƏន័យសƏិតិƙគប់ƙƵន់ខុសពីសុនƘƙតង់

Ǔនិភ័យ៥%។ ពីេƙǉះេǷកƒុងǂǍងៃនចǙប់ Normal, 𝑡(ଶ଴;ଶ)

ఱ%
మൗ

= 2.110. ។

ខ. គណǆសƏិតិ dw និង ǏយតែមƚƙបេភទលំេអȢងសƛ័យƙបវតƎិ

ǂមរបូមនƎេយងǇន 𝑑𝑤 =
∑ (௘೟ି௘೟షభ )మమబ

೟సమ

∑ ௘೟
మమబ

೟సభ
=

43162.566
33707.480=1.281
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• លំេអȢង

សƛ័យƙបវតƎិ
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RESIDUAL OUTPUT

Ob Yt Predicted Y Residuals 𝑒௧ 𝑒௧ିଵ (𝑒௧ − 𝑒௧ିଵ)ଶ 𝑒௧
ଶ

1 280 249.426 30.57435285 30.574 30.574 2377.343 934.791
2 282 300.184 -18.18364956 -18.184 -18.184 3173.360 330.645
3 337 411.516 -74.51623465 -74.516 -74.516 10084.455 5552.669
4 404 378.095 25.9051516 25.905 25.905 341.167 671.077
5 402 357.624 44.37586268 44.376 44.376 68.526 1969.217
6 452 415.902 36.09782437 36.098 36.098 1562.588 1303.053
7 432 435.432 -3.431762279 -3.432 -3.432 778.952 11.777
8 582 557.522 24.47794794 24.478 24.478 150.228 599.170
9 597 584.779 12.22117764 12.221 12.221 204.118 149.357

10 621 594.492 26.50817125 26.508 26.508 7130.095 702.683
11 514 571.932 -57.93172106 -57.932 -57.932 1521.338 3356.084
12 607 625.927 -18.92739227 -18.927 -18.927 651.287 358.246
13 629 673.448 -44.44772589 -44.448 -44.448 165.175 1975.600
14 603 634.596 -31.59570035 -31.596 -31.596 1517.201 998.288
15 657 727.547 -70.54697098 -70.547 -70.547 1584.552 4976.875
16 779 809.741 -30.74053691 -30.741 -30.741 6499.372 944.981
17 878 828.122 49.87814862 49.878 49.878 813.129 2487.830
18 885 806.606 78.393558 78.394 78.394 4539.658 6145.550
19 890 878.983 11.01657233 11.017 11.017 0.021 121.365
20 905 894.127 10.87292666 10.873 118.221

 Sum= 43162.566 33707.480
dw= 1.281



េធƛេតសƎសមƗតិកមƗតៃមƚ dw

𝐻0 ∶   𝜌 = 0 ∶ absence of residues autocorrelation of order 1.
𝐻1 ∶   𝜌 ≠ 0 ∶ 𝑝𝑟𝑒𝑠𝑒𝑛𝑡of residues autocorrelation of order 1(𝐼𝑓 𝜌 < 0 ∶ 𝑝𝑟𝑒𝑠𝑒𝑛𝑡  𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 

𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟1 ឬ  𝜌 > 0 ∶ 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑎𝑢𝑡𝑜𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟1). 

េយងǋន 𝑑𝑤෢ = 1.281 ែដលƙតȪវǇនគណǆǂមទិនƒន័យអេងžត

េហយតៃមƚ dw   ǕនេǷកƒុងǂǍងƙតង់Ǔនិភ័យ ៥%គឺ 𝑑ଵ = 1.10 និង 𝑑ଶ = 1.54

េយងǇន 𝑑ଵ = 1.10 < 𝑑𝑤෢ = 1.281 <  𝑑ଶ = 1.54 ⇒ 𝜌 < 0 ǏសƏិតេǷកƒុងតំបន់សងƞ័យ និងǕច បដិ េសធ  សមƗតិកមƗ

ដំបូង  (𝐻0 ) របស់សƛ័យលំេអȢង។ េយងǕចសនƒិƽƊ នǃǏǋនសƛ័យលំេអȢងវជិƅǋនកƙមិត១របស់សំណល់ ដូេចƒះសនƗត់ǃ

Ǐ    Ǖȯស័យេលសំណល់ែដលទទួលǇនពីគំរូពǚករណ៍ែដលǋនបȦƟ ខƚះǕចƺ៖ កំណត់គំរ ូវǊិគមិនǇនលơ ឬខƛះអេថរ

ពនƘល់សំƴន់ǁមួយ ឬƳរǏស់ទិនƒន័យមិនគួរទុកចិតƎǇន។
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• Residual curve
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ឧǄហរណ៍ទី២ អƒកទីផǜរសិកǜេលទិនƒន័យបរǋិណលក់និង

ƳរផǜយǉណិជƅកមƗǂមƙតីǋសអស់រយៈេពល៦ƹƒ ំƺប់ៗƵƒ  

េដមƓីែសƛងរកƙបសិទƑǊពៃនƳរលក់(ទិនƒន័យǋនȯǒប់)។

ក. ចូរពនƘល់េហតុអƛីǇនƺƳរលក់ƺប់ǉក់ព័នƑនឹងƳរផǜយ

ǉណិជƅកមƗ? កំណត់គំរវូǊិគទូេǵ។

ខ. េតƳរផǜយǉណិជƅកមƗǂមƙតីǋសនីមួយៗǋនƙបសិទƑ

Ǌពែដរឬេទ?េហតុអƛី?

គ. េធƛេតសƎគំរវូǊិគែដលទទួលǇនចុងេƙƳយ។

ឃ. ǏយតៃមƚសƏិតិ DW។

ទិនƒន័យ
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ob sales advertising T1 T2 T3
1 155.504 11.56 1 0 0
2 170.854 12.24 0 1 0
3 77.239 10.88 0 0 1
4 146.097 9.86 0 0 0
5 156.674 15.30 1 0 0
6 249.085 22.78 0 1 0
7 105.158 25.84 0 0 1
8 163.514 25.50 0 0 0
9 198.075 25.50 1 0 0

10 257.131 26.52 0 1 0
11 115.588 24.48 0 0 1
12 223.513 25.50 0 0 0
13 275.093 26.52 1 0 0
14 173.665 27.54 0 1 0
15 112.815 28.56 0 0 1
16 212.939 28.22 0 0 0
17 224.207 30.26 1 0 0
18 230.278 27.88 0 1 0
19 135.622 27.54 0 0 1
20 197.121 28.22 0 0 0
21 211.336 25.50 1 0 0
22 251.956 25.84 0 1 0
23 122.861 24.48 0 0 1
24 244.986 24.82 0 0 0



ក. ƳរផǜយǉណិជƅកមƗគឺƺបƷƟ ញផលិតផល គុណǊពនិងេសǏដល់អតិថិជនកƒុងេƵលបំណងឲƘអតិថិ

ជនƷយចងƸំǋ៉កផលិតផល(ǕនបែនƏមƙទឹសƎីǋ៉ឃីតធីង)។ េហតុេនះƳរលក់ផលិតផលǋនƳរƺប់

ǉក់ ព័នƑƺមួយƳរផǜយǉណិជƅកមƗ។

េយងǇន 𝑆𝑎𝑙𝑒𝑠௜ = 𝛽଴ + 𝛽ଵ 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔௜ + 𝑢௜, 𝑖 = 1,2, … , 𝑛 គឺƺគំរវូǊិគទូេǵៃនƳរលក់។

េƽយេƙបទិនƒន័យǋនȯǒប់ េយងǇនគំរពូǚករណ៍ƴងេƙƳមេនះ ៖
𝑆𝑎𝑙𝑒𝑠௜ = 101.83 + 3.505 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔௜ + 𝑒௜, 𝑖 = 1,2, … , 24. 

(2.426)   (2.019)
n = 24, R-square = 0.156, (.)=t-student, dw = 2.532

ខ. ƳរផǜយǉណិជƅកមƗǉក់ព័នƑǂមƙតីǋស េយងǇនគំរវូǊិគǂមេƵលេǮគឺ ៖

ln (𝑆𝑎𝑙𝑒𝑠௜) = 𝛽଴ + 𝛽ଵln 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔௜ + 𝛽ଶ𝐷𝑇ଵ + 𝛽ଷ𝐷𝑇ଶ + 𝛽ସ𝐷𝑇ଷ + 𝑢௜, 𝑖 = 1,2, … , 𝑛 

ផលិតផលខƚះǋនតƙមȪវƳរេǵǂមរដូវƳល េហតុេនះƳរផǜយǉណិជƅកមƗǂមរដូវƳលគឺេធƛចំេƵល

េǮែដលតƙមȪវƳរកំពុងេកតǋនƙបេសរƺងƳរផǜយǉណិជƅកមƗេƽយƵƗ នេƵលបំណងƺក់ǎក់។
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ǂមទិនƒន័យǋនȯǒប់វǊិគǂម Excel, េយងǇនសមីƳរវǊិគǂមរដូវƳលƴងេƙƳមេនះ  ៖
ln 𝑆𝑎𝑙𝑒𝑠 = 4.001 + 0.409 ln 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔 + 0.044𝐷𝑇1 + 0.106𝐷𝑇2 − 0.576𝐷𝑇3 + 𝑒௜, 𝑖 = 1,2, … , 24.

(15.289)   (4.972)                               (0.566)         (1.359)          (-7.376)
n = 24, R-square = 0.865, (.)=t-student, dw = 2.017

គ. ǕនǂǍង Normal law, 𝑡(ଶସ;ସ)

ఱ%
మൗ

= 2.093, ǋនអេថរែតពីរ 𝑎𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔  និង (𝐷𝑇3) ǋនអអតƏន័យ  សƏិតិƙគប់ƙƵន់

ខុសពី០ ƙតង់Ǔនិភ័យ៥%។
ឃ. េតសƎសƛ័យលំេអȢងករគំរវូǊិគចុងេƙƳយǋន dw = 2.017,

េពលេនះេយងេធƛេតសƎសƛ័យលំេអȢងកƙមិត១ǂមសមីƳរ 𝑒௧ = 𝝆𝑒௧ିଵ + 𝑣௧, 𝑤𝑖𝑡ℎ 𝑣௧ → 𝑁(0, 𝜎௩
ଶ) .

េធƛេតសƎសមƗតិកមƗតៃមƚ dw
𝐻0 ∶   𝜌 = 0 ∶ ទទួលយក 𝐻0 ǋនន័យǃƵƗ នវតƎǋនសƛ័យលំេអȢងកƙមិត១(Absence of AC)។
𝐻1 ∶   𝜌 ≠ 0: បដិេសធន៍ 𝐻0 ǋនន័យǃបƷƟ ញវតƎǋនសƛ័យលំេអȢងកƙមិត១។

(ែដលƺករណី 𝜌 < 0 ឬ  𝜌 > 0 ƙបយ័តƒកំរតិƸប់េផƎមមិនដូចƵƒ េទ)។

េយងǇនតៃមƚសƏិតិ  𝑑𝑤 ǂមកេនǜម 𝑑𝑤 =
∑ (௘೟ି௘೟షభ )మమర

೟సమ

∑ ௘೟
మమర

೟సభ
=

଴.଻଴ଵଵଽ

଴.ଷସ଻ହ଺
= 2.017
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េƙបǂǍងសƏិតិ ǋន៤អេថរ កƙមិតǓនិភ័យ ៥% េយងǇន៖

𝑑ଵ = 1.01 ⇒ 4 − 𝑑ଵ = 2.99
𝑑ଶ = 1.78 ⇒ 4 − 𝑑ଶ = 2.22

ൠ ⇒ 𝑑ଶ = 1.78 < 𝒅𝒘 = 𝟐. 𝟎𝟏𝟕 < 4 − 𝑑ଶ = 2.22 គឺទទួលយកសមƗតិកមƗ 𝐻0 

ǆំឲƘ 𝜌 = 0  ǋនន័យǃគំរវូǊិគអវតƎǋនសƛ័យលំេអȢង(Absence of AC)។
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